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preSenTATIOn

1. Unit for Archaeometric Studies.
2. Laboratory for the Study of Lithic Materials in Antiquity, of the Universitat Autònoma de Barcelona (UAB). 

During the VIII ASMOSIA Conference (2006) in 
Aix-en-Provence, Tarragona was proposed as candidate 
to hold the IX edition. This was accepted and the Institut 
Català d’Arqueologia Clàssica (ICAC) and in particular 
its Unitat d’Estudis Arqueomètrics1 and the Laboratori 
per l’Estudi dels Materials Lapidis a l’Antiguitat (LEM-
LA)2 took up the challenge with delight, enthusiasm and 
dedication. Thus our team started to work hard with the 
constant support of the ICAC staff. 

We were able to count on the collaboration of the 
Universitat Autònoma de Barcelona (UAB) and the Uni-
versitat Rovira i Virgili (URV), as well as the sponsorship 
of the Ministerio de Ciencia e Innovacion, the Departa-
ment d’Innovació, Universitats i Empresa of the Autono-
mous Regional Government of Catalonia, the Tarragona 
and Tortosa city councils, ABERTIS Infrastructuras S.A. 
and the travel agency Dertotravel. 

In the months prior to the holding of the conference, 
the Organizing Committee had the valuable support of 
the ASMOSIA Executive Committee and an Interna-
tional Scientific Committee whose members were always 
receptive to our inquiries and were readily available to 
help. To them we owe much of the success of the Tarrag-
ona conference. Unfortunately some of the members left 
us during the three-year period between the conference 
and the publication of the proceedings. Prof. Rosa Esbert 
(Universidad de Oviedo, Spain) could not be with us in 
June 2009 due to illness and Prof. Rafael Arana (Uni-
versidad de Murcia, Spain) was fighting a battle against 
cancer that he eventually lost in June 2011. However, 
despite his condition Prof. Arana participated actively in 
the conference sessions, which is why we wished to in-
clude a biographical sketch of his distinguished scientific 
and human career written by Prof. José Miguel Noguera 
in the first pages of these proceedings.

So we reached 2009 totally absorbed in the prepara-
tions and in the second week of June the IX ASMOSIA 
Conference took place in the Main Hall of the Univer-
sitat Rovira i Virgili Rectory building. The University, 
which has strong links to the ICAC, never faltered in 
their interest and support for the success of the confer-
ence. Thus, we would like to express our most sincere 
gratitude to the rector, Prof. Francesc Xavier Grau, and 
by extension to all the Rectory staff.

The sessions covered a wide range of topics, as reflect-
ed in the Book of Abstracts, and were inspiring and in-
tense. The evidence is in this book we have in our hands. 
We chose to maintain the Conference logo, a broccatello 
plaque depicting the silhouette of a dolphin from the villa 
of Els Munts (Altafulla, near Tarragona), for the proceed-

ings as it combines in one piece the most highly prized 
stone quarried in the Catalan area and a Mediterranean 
animal par excellence; moreover, it comes from the most 
opulent villa in the ager Tarraconensis. Our aim was perfect-
ly understood and captured by the Tomás Lopez Design 
Workshop who designed the graphics for the Conference.

Numerous posters were presented and exhibited in 
the antechamber of the Main Hall of the URV Rectory. 
In view of the high attendance and the possibility of bad 
weather, the ICAC lecture hall was fitted with a vide-
oconference system. Fortunately the weather was fine 
and once again we were able to prove the veracity of the 
Latin writer Florus’ statement that “Tarragona lived in an 
eternal spring”.

During the Conference, the ASMOSIA General 
Meeting was held and the Executive Committee meet-
ings took place. During these perceptive meetings, Prof. 
Yannis Maniatis was re-elected as president and depart-
ing members were relaced. 

We would also like to highlight the various parallel 
activities. Three books published by the ICAC were pre-
sented: Roman Quarries in the Northeast of Hispania, Tar-
raco marmor: the quarrying, use and trade of Santa Tecla 
stone in Roman times and Marbles and Stones of Hispania. 
These publications reflect the progress achieved in the 
study of marmora and other stones in Catalonia and the 
rest of the Iberian Peninsula. The third publication is a 
catalogue of the exhibition held during the conference 
on the ground floor of the Rectory, which allowed the 
participants to see and touch sixteen different types of 
stone from Hispania. Moreover, on Tuesday 11th another 
book (Explotación y uso de los materials pétreos en la His-
pania Romana, edited by T. Nogales and J. Beltrán) was 
presented. This includes the proceedings of the Seville 
and Merida Conference held in 2006.

All our Spanish colleagues poured the best of their re-
search into the Conference and presented the considera-
ble amount of work done in our country, especially in the 
last ten years. Indeed, interest in stone in antiquity has 
experienced a real emergence, not only in the study of its 
use, trade, costs and distribution on the Iberian Penin-
sula, but also in imported marmora which, by sea or river, 
reached the coastal towns and main cities of our territory, 
as well as well-connected inland towns such as Segobriga 
and residences such as Carranque (Toledo), Coca (Sego-
via) and the recently discovered Noheda (Cuenca). Their 
good connections show the strength of imports of the 
most precious materials on the Spanish Meseta. 

However, the exhibition at the conference venue was 
not the only one organized for the occasion. The Museu 
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Nacional Arqueològic de Tarragona (MNAT) joined the 
celebration and organized, with the cooperation of the 
ICAC, an exhibition entitled Tarraco, pedra a pedra, an 
illustrative and comprehensive journey through the vari-
ous types and uses of stone in the city that was the capital 
of Hispania Citerior, the largest province in the Roman 
Empire. Soon afterwards (September 2009), the exhibi-
tion catalogue was published and presented. We would 
like to express our sincere gratitude for their efforts and 
give a special mention to the museum’s director, Franc-
esc Tarrats, and its curators, Pilar Sada and Josep Anton 
Remolà.

Likewise, we have to thank Prof. Robert Sablayrolles 
for his interest in presenting the video Marbres, Hom-
mes et Dieux. Vestiges antiques des Pyréneés centrales (June  
10th). This was a compilation of the content of Daniel 
Cazes’ exhibition at the Musée Saint-Raymond de Tou-
louse, a magnificent display that, as well as updating us 
on the valuable Saint-Béat Pyrenean marble quarrying 
and production, presented a display of experimental ar-
chaeology consisting of the step-by-step process of mak-
ing a small altar. This exhibition visited Tarragona soon 
afterwards and, with some added local materials, it was 
presented at the MNAT in 2010 under the title L’altre 
Olimp. Els Pirineus a l’antiguitat: societat, economia i re-
ligió. Again, a specific catalogue with the local materials 
was published. 

Finally, we cannot forget the visits to the most out-
standing quarries in the Tarragona area. The first was to El 
Mèdol, which supplied most of the bioclastic limestone 
used to build Tarraco and its monumental programme, 
and the second was to the broccatello quarry in Tortosa, 
as well as to the city’s most important monuments, under 
the expert guidance of Joan Hilari Muñoz. The visit to 
the most intensively exploited and commercialized Span-
ish ornamental stone quarry, both in antiquity and the 
Baroque, aroused great interest. Indeed, the picture of 
the specialists taking samples and examining the fronts 
with delight remains a vivid image of the conference. We 
hope that every laboratory has now a useful sample of 
broccatello!

We are coming to the end of this brief evocation of 
those days that allowed us to make important scientific 
contributions through an enriching professional and hu-
man exchange in an atmosphere that was both exciting 
and relaxed at the same time. But we cannot finish with-
out naming the members of the team that, with energy 
and constant hard work, made the success of the confer-
ence possible. First of all, Prof. Aureli Àlvarez, vice-pres-

ident of the Organising Committee; he is the geologist 
who, with increasing passion that has never wavered over 
the years, pioneered the interest in and application of this 
science to the characterization of archaeological materials 
in our country. The fruit of his work is in good measure 
reflected in the results of the Tarragona conference and 
to him, as a scholar who has been following the trail of 
stone materials since the 1970s, we would like to express 
our admiration and gratitude both as a colleague and a 
friend. 

Our scientific work involves dynamic teamwork ac-
tivity and indeed the IX ASMOSIA conference had a 
multidisciplinary team of assistants (Ana Domènech, 
Silvia González, Diana Gorodisti, Ana de Mesa, Àfrica 
Pitarch and Hernando Royo), who were regularly assisted 
by Virginia García-Entero, a member of the Scientific 
Committee. This outstanding team of geologists and ar-
chaeologists, three of whom are PhD doctors, had the 
constant assistance of ICAC staff members, to whom we 
wish to express our warmest gratitude: Jordi Peiret, Gem-
ma Fortea, Mariona Aragay and Miquel Colet, as well as 
Carme Badia, for her dedication in making it possible for 
these proceedings to be published accurately and on time. 

This book contains the contributions submitted to 
the IX International ASMOSIA Conference after a care-
ful peer review process. Our deepest gratitude goes to 
the ASMOSIA Executive Committee, to the conference 
Scientific Committee and also to other professional col-
leagues who helped with this difficult task, especially 
for their very useful comments which have guaranteed 
a high standard, innovation and a scientific approach. 
The papers have been divided into eight sections that are 
an approximate reflection of the sessions into which the 
conference was structured. Each section is geographically 
ordered beginning with those papers on Asia, followed 
by those on Africa, then Europe (from east to west) and 
finally with those on Hispania (Lusitania, Baetica and 
Tarraconensis provinces, as well as the Balearic Islands).

Thus, the work of the IX ASMOSIA Conference has 
come to an end and these proceedings will not only per-
petuate its memory, but will also be a useful tool for all 
researchers. We hope that ASMOSIA X can count on 
such good collaborators as those we have had and that 
the meeting in Rome will be a total success. 

ASMOSIA vivat, crescat, floreat! 

The editors
Tarragona, May 2012
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Geologists often say that life is the briefest of crys-
tals. Compared to geological time our transit through 
this world lasts but an instant. There are those, however, 
whose journey through life, and whose footprint upon 
it, are exceptional. Such was Rafael Arana, professor of 
Crystallography and Mineralogy at the University of 
Murcia, excellent geologist, reputed mineralogist, out-
standing teacher and exemplary husband, father, grand-
father and friend; in short, a formidable human being 
from every point of view. The important thing in life is 
not to do what we want, but to love what we do, and 
everybody who knew Rafael Arana, who witnessed his 
humility and wise sense of responsibility, can testify that 
he based his life on the love he felt for his family and 
disciples, and on leaving things well done. In summer 
2002 he was diagnosed with stomach cancer. He beat 
it, and although chemotherapy and radiotherapy affected 
his health he soldiered on, driven by his sense of duty 
towards his family and his work. For this reason, when 
death, cruelly and unexpectedly, took him away the past 
June 30th, those of us who had the privilege to enjoy his 
teachings and participate in some of his many projects 
felt that he had dedicated his life to his family, to Geol-
ogy and to his disciples. 

Rafael Arana was born on 22nd December, 1942 in 
Bérchules, a village in the Alpujarra, Granada, where he 
spent his childhood and part of his youth. After tak-
ing his Baccalaureate at the High School ‘Padre Suárez’, 
Granada, he began his long academic and professional 
relationship with university, also in Granada. He gradu-
ated from the Faculty of Geological Sciences in 1967 
and was awarded a doctorate in 1972, with a thesis su-
pervised by his mentor Manuel Rodríguez Gallego and 
entitled Investigaciones Mineralógicas en Sierra Nevada, 
Cordilleras Béticas, España (published by the University 
of Granada in 1973), which still stands as a referential 
work. A scholarship awarded by the Foundation Alexan-
der von Humboldt in 1976 gave him the opportunity to 
expand his knowledge in the field of reflected light mi-
croscopy in the Mineralogish-Petrographisches Institut, 
Heidelberg (Germany). This was the start of a brilliant 
professional career, for which Professor Arana became a 
reference in the fields of Mineralogy, Applied Geology, 
Geological Heritage and Geodiversity, most particularly 
in his analysis of mineral deposits, the application of 
archaeometry and petrology to archaeological remains, 
the alteration process undergone by geological materi-
als used in historical monuments, and the analysis of 
natural resources and sedimentary basins, among other 
research interests. 

Through over 40 years of service, his devotion and 
dedication as teacher and researcher at the universities of 
Granada and Murcia granted him the respect and reputa-

tion of his colleagues, disciples and students as an excep-
tional teacher and as a marvellous person. His long career 
was fully dedicated to the Crystallography and Mineralo-
gy, Agricultural Chemistry and Edaphology departments 
in the Universities of Granada and Murcia. His teaching 
career began in the former, where he covered several po-
sitions as a temporary lecturer between 1968 and 1978; 
later, already in the University of Murcia, he gained a 
permanent lectureship in 1979, and a professorship in 
1984. Professor Arana always showed an outstanding 
teaching vocation, and his students soon became ‘infect-
ed’ with his passion for minerals and crystalline struc-
tures. His publication record, including numerous works 
on the teaching of crystallography and crystal chemistry 
and the application of computer science to the practical 
learning of crystallography and descriptive mineralogy, 
is sufficient proof of his concern for the quality of teach-
ing and for the constant updating of the discipline. His 
extensive knowledge allowed him to blend a perfect mix 
of joviality and professionalism in his lectures, making 
the learning of theoretically dry subjects an enjoyable 
experience for his students. His fluid, entertaining and 
captivating speech was also exercised in countless open 
lectures and conferences, many of which were directed at 
the general public.

His professional qualifications granted him member-
ship to many scientific committees and societies, being 
for example a founder and member of the scientific com-
mittee and of the steering committee of the Sociedad 
Española de Mineralogía, often contributing to its Bo-
letín. From 1990 he was also a member of the museum 
group attached to the International Mineralogical Asso-
ciation, which focuses on promoting museums of min-
eralogy. Since its creation in 2001 he was a member of 
the Academia de Ciencias de la Región de Murcia. His 
generous work for the University of Murcia and his af-
fable and conciliatory personality also made him ideal for 
several academic and management positions, including 
Dean of the Faculty of Sciences (Chemistry and Maths) 
(1984-1991) and director of the Agricultural Chemistry, 
Geology and Edaphology Department (1991-2004).

Professor Arana’s contribution to the fields of crys-
tallography and mineralogy is made apparent by his 
hundreds of publications of all sorts. Initially he showed 
strong interests in the mineralogy of Sierra Nevada; later, 
he focused on the study and dissemination of the geolog-
ical heritage of the region of Murcia. The several projects 
which he dedicated to this topic resulted in the collec-
tive publication El Patrimonio Geológico de la Región de 
Murcia (Murcia, 1999), which has become a basic refer-
ence in the field. Rafael Arana and his research group 
dedicated strenuous efforts in cataloguing all points of 
geological interest in the region.
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Additionally, we must note that Professor Rafael Ara-
na was a pioneer in the introduction of archaeometric 
analyses in Spain, most particularly geological analysis 
(chemical, mineralogical and petrological) in some basic 
sub-fields of archaeology such as mining, metallurgy, ce-
ramics or masonry. The project Evolución y tecnología de 
los procesos metalúrgicos en el sureste de la Península Ibérica 
durante el primer milenio, directed by Rafael Arana be-
tween 1988 and 1990, along with Ana María Muñoz, 
professor of archaeology, epigraphy and numismatics at 
the University of Murcia, played a crucial role, not only 
because of the state-of-the-art results obtained, but also in 
setting forth some methodological guidelines which are 
still followed in the analysis of the archaeological record 
today. The volume Metalurgia de la Península Ibérica du-
rante el primer milenio, edited by Arana, Muñoz, Ram-
allo and Ros (Murcia, 1993), compiled the results of 
this project. It was followed by others also focused on 
the application of archaeometry and archaeometallurgy 
to the study and cataloguing of material heritage, in co-
operation with colleagues and disciples such as A. Alías, 
B. Soler, J. A. Antolinos and S. Otero, among others. 
His studies on the geological aspects of Roman mining 
in the southeast Iberian Peninsula (Cartagena-La Unión 
and Mazarrón mining districts) are in this regard par-
ticularly significant. These studies focused on the metal-
lurgical analysis of lead and silver mining in such relevant 
contexts as the kiln in Loma de Herrerías (Mazarrón), 
the furnace in Rolandi (Los Beatos) and the metallurgical 
complex in Los Beatos (Cartagena); his work on min-
ing and metallurgy at the Phoenician-Punic site of Los 
Gavilanes (Mazarrón) must also be highlighted. In this 
vein, we must also mention the archaeometric charac-
terisation (in particular, chemical and mineralogical) of 
pottery from the ‘El Argar’ site Los Cipreses (Lorca), the 
coarse wares from the Roman theatre of Cartagena and 
El Mojón (Cartagena), and the Late Imperial salted fish 
amphoras from Águilas and Mazarrón. Similarly, we also 
note the mineralogical and chemical analysis of architec-
tural terracottas from the Roman temple of La Encar-
nación (Caravaca de la Cruz), and the mortar and stone 
materials used for the construction and later repairs of 
the Late Roman mausoleum of El Casón (Jumilla).

Regarding the use of marble and other types of stone 
in Antiquity, Professor Arana directed, in cooperation 
with S. F. Ramallo, the 1986 project Mineralogía y pe-
trología de materiales arqueológicos de época romana en la 
Región de Murcia, which for the first time made a sys-
tematic catalogue of the local stone and marble, along 
with imported marmora, used in Carthago Nova and its 
hinterland. The results, which focused on the identifi-
cation of archaeological and archaeometric features es-
sential for their characterisation, were published in the 
volume Canteras romanas de Carthago Nova y alrededores 
(Hispania Citerior) (Murcia, 1987). Along with other 
projects – for example, those carried out by A. Àlvarez 
at the LEMLA, Universidad Autónoma de Barcelona, 
with whom Arana always maintained a most friendly 
relationship – this project was groundbreaking in terms 

of the geological characterisation of masonry materials 
and Roman quarries. Special mention must be made of 
the archaeological and archaeometric analyses carried 
out, along with B. Soler and J. A. Antolinos, on the mar-
ble extracted from local quarries, such as Cabezo Gordo 
(Torre Pacheco), Trujillo and Rambla del Abenque (both 
in Cartagena), to mention just a few. This work, along 
with the microscopic characterisation of foreign marbles 
used in the Roman theatre of Cartagena, was instrumen-
tal – the same role which is currently being played by the 
materials excavated in the insula I, Molinete – in gaining 
a better understanding of the transformation and monu-
mentalisation of the city of Carthago Nova during the 
reign of Augustus and of the use of local and imported 
marmora as prestige material, used to reaffirm the social 
and ideological symbolism of the major architectonic 
projects promoted by the local elites of the period. This 
process of monumentalisation has been recently reviewed 
– as the reader will see in the present volume – and the 
conclusion has been reached that it was not limited to the 
Augustan period. Some timid attempts dated to the last 
few decades of the republic, and some other well known 
examples from the Flavian period and the reign of Trajan 
have been identified.

Also in connection with the geological characterisa-
tion of building materials, Professor Arana developed 
important research activity focused on the study of alter-
ation processes affecting significant Renaissance and Ba-
roque monuments in the Spanish southeast. His project 
on the deterioration of the façade of Bishop’s palace in 
Murcia, the atrium and portico of the Colegiata de San 
Patricio (Lorca), the church of Santo Domingo, Mur-
cia and the famous funerary chapel of Gil Rodríguez de 
Junterón in Murcia Cathedral, were conclusive for the 
cataloguing of pathologies and for the development of 
preventive conservation guidelines and restoration strate-
gies.

I would not like to finish these brief lines without 
mentioning again the human side of Professor Arana, 
and his sharp sense of responsibility. Ideal husband and 
father, along with his wife Encarnita he knew how to 
guide his four children along the path of decency. He 
worried about their problems and felt deeply proud of 
their achievements. During his last years he enjoyed to 
the full his new role as grandfather, making his grand-
children the centre of his life. Of his exceptional sense 
of responsibility all who knew him – family, friends and 
colleagues – can bear witness. His punctuality was also 
remarkable; for years he opened the Faculty of Chemistry 
at 6 a.m. – earlier than the beadles; until 9 a.m. he would 
dive with his microscope and his other equipment into 
the mysteries of the earth, geology and mineralogy, writ-
ing reports, books, conferences, articles…; the rest of the 
morning he dedicated to teaching and management. In 
June 2009, when illness had already limited his physical 
activity, his sense of duty and friendship made him travel 
to Tarragona to participate in the IX ASMOSIA Interna-
tional Conference, the scientific committee of which he 
was a member and in which he defended several papers, 
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published in this volume as a way to remember him with 
respect and admiration.

Now that the Professor and friend enjoys the compa-
ny of the God he so strongly believed in, the void of his 
absence is filled with the memory of his human decency, 
his love for those around him and his impressive scien-
tific production, which will be a stimulus for colleagues 
and disciples. After the words Isaac Newton, those of us 

who will follow his pathway will be able to see beyond 
and achieve new challenges because we will advance sit-
ting on the shoulders of giants; the gigantic professional 
and personal example of Professor Arana. 

José Miguel Noguera
Professor of Archaeology
Universidad de Murcia





1. AppLICATIOnS TO SpeCIfIC ArChAeOLOgICAL  
queSTIOnS. uSe Of MArbLe
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Abstract
The practice of re-use had significant economic implica-
tions for the Roman marble trade, yet the salvage of mar-
ble is an often overlooked aspect of the marble industry. 
The aim of this paper is to discuss this unexplored aspect 
of the Roman marble trade. It will present evidence for 
the salvaging of marble in Roman Italy from the Imperial 
to the Late Roman period, drawing on examples from 
both public and private contexts. It will examine, where 
possible, the types of marbles being targeted, as well as 
considering the quantities of marble being taken and the 
impact of such material on the marble trade. In addi-
tion, the practicalities and man-power requirements for 
marble salvaging will also be considered. Such evidence 
will add new insight to our understanding of the use of 
marble in the Roman period and the economic implica-
tions of such salvaging. 

Keywords
Re-use, salvaging, practicalities, man-power, economics, 

19th century labour figures.

Introduction

My object in this short article is to present an aspect 
of the Roman marble industry which has to date received 
little attention, namely the salvaging of marble. 

There is no doubt that building materials were a 
valuable commodity within the Roman world and per-
haps none more so than marble. The expense and effort 
required to quarry and transport marble, combined with 
the labour required for its working, gave it a constant 
value, and made it unlikely that such a resource would 
have been discarded if it could have been usefully re-
employed.2 Yet, re-use of building materials in the Ro-
man period has received surprisingly little systematic 
attention.3 To-date only the striking manifestations of 

rOMAn MArbLe SALVAgIng1

S.J. Barker

recycling have received detailed attention -the re-use of 
large-scale architectural elements and reliefs, termed spo-
lia, on the Arch of Constantine and other later Roman 
monuments, and the impact on architecture during Late 
Antiquity and the Middle Ages.4 Nonetheless, there can 
be little doubt that ancient builders both could and did 
dismantle and strip buildings for re-use. Indeed, recent 
research has shown that the salvage and re-use of build-
ing materials by Roman builders during the Imperial 
period was a crucial process with clear economic ben-
efits, as large-scale demolition could provide substan-
tial material gains (Barker 2011a, 2011b). Within this 
broad perspective, my goal is to discuss the practicalities 
of marble salvaging and present evidence for the strip-
ping of marble revetment and flooring during the Ro-
man period. 

Quantifying the re-use of marble, however, can be 
challenging. While architectural elements used in their 
original form can often be identified as re-used, it is al-
most impossible to tell if marble veneer, for example, was 
cut from an old block or was re-used second-hand ve-
neer. Yet it is likely that this kind of re-use occurred fre-
quently, particularly during the Imperial period.5 Exca-
vations, such as those at Castelporziano and the Roman 
villa at Faragola, where it has been possible to examine 
the reverse sides of marble flooring and veneer found in 
situ, offer rare opportunities to identify otherwise invis-
ible re-use (Volpe et al. 2005 [Faragola]). In both cases, 
inscriptions dated to an earlier period were found on 
the reverse side, suggesting that the pieces were sourced 
from second-hand material. At Castelporziano, a marble 
inscription was also re-used to line the fountain in the 
courtyard of building F at the Vicus (Fig. 1).6 The build-
ing has been dated to the first half of the 2nd century AD; 
however, it is not certain whether the fountain is from 
the same period or was a later insertion. Another re-used 
inscription was discovered in the frigidarium in the East 
Baths at Leptiminus. Although the marble slab was spoli-
ated again during the late 4th century AD, the inscription 

1. This article is based on my unpublished doctoral research carried out at the University of Oxford. I am grateful to Janet DeLaine, 
Clayton Fant, Ben Russell and Courtney Ward for their helpful comments on various drafts of this paper. 

2. For example, material from the quarries of Mons Porphyrites and Mons Claudianus had to be hauled c. 190 km and c. 120 km re-
spectively through the desert before reaching the Nile, after which they had to be taken to Rome. On transport in and from these quarries, 
see Kraus and Röder 1962, 737-42; Kraus et al. 1967, 150-153; Peacock and Maxfield 1997, 259-274; Adams 2001, 2007; Maxfield 2001; 
Bülow-Jacobsen 2009, 267-272; Hirt 2010, 12-24, 30-32.

3. Pensabene and Panella 1993-1994, 1994-1995; Kinney 1997. However, these studies include only a handful of examples and focus 
principally on the 3rd and 4th centuries AD. An exception is Fant’s 2009 article on the recycling of marble in the bars of Pompeii.

4. Esch 1969, 2005; Deichmann 1940, 1975; De Lachenal 1995; Fabricius Hansen 2003; Greenhalgh 2009. 
5. This can be seen in several restoration projects at Pompeii that had not been finished at the time of the eruption, such as the Temple 

of Venus near the Porta Marina and the Central Baths, where older material had been collected for sawing into decorative veneer; Bruno et 
al. 2002, 282-283; Jacobelli and Pensabene 1995-1996, 72, cat nos. 46, 47 and 51-52.

6. Pers. comm. A. Claridge, 04.11.2010. For the excavations: Claridge 1998, 135-136. For the inscription: Thomas 1998.
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left its imprint in the mortar-bedding. This inscription 
was either re-used as part of the original floor during the 
early 3rd century AD or was inserted in the floor as a 
repair at a later date.7 Unfortunately most marble cannot 
be removed for inspection. In the absence of such evi-
dence, the clearest indication of re-use is archaeological 
evidence of salvaging. Marble decoration, such as wall re-
vetment or opus sectile paving, is one of the few categories 
of ornamentation that leaves permanent traces once the 
decoration itself has been removed.8 Often there is clear 
indication of salvage, in the form of bedding mortar car-
rying pottery shims and negative impressions that dem-
onstrate that the surfaces were originally revetted with 
marble veneer. Such evidence leaves little doubt that the 
marble veneer had been installed and was then removed. 
Evidence of salvaging therefore may help us to more ac-
curately assess the extent of re-use during the Imperial 
period.

Salvaging marble veneer

The stripping of marble revetment and flooring can 
be seen in numerous buildings in Rome and Roman 
Italy. This can be seen in the rooms of the lower ter-
race at the so-called ‘House of Augustus’ (36-38 BC), 
which is located on the south-west corner of the Pala- 
tine.9 The tablinum (Room 11), for example, preserves 
the imprints of a lozenge-pattern marble floor that had 
been stripped (Guidobaldi 1999, 640-642). Trace im-
pressions of the inlaid marble floor in the preparation 
layer can also be seen in Rooms 12, 13 and 14 (Figs. 2 
and 3). These rooms had been buried with the construc-
tion of the temple of Apollo (36-28 BC), the platform 
of which re-used the ‘House of Augustus’ as founda-
tions (on the phases in the building work, see Iacopi and 
Tedone 2005-2006). The pavements were most likely 
stripped when the Temple of Apollo was constructed 

7. DeLaine 2000, 15, Fig. 1.5. Several reversed letters on three registers can be made out: / /I? / / / / / | /NAP? / OR? | MIIVIR? /.
8. On the installation of marble revetment in Roman buildings, see Ball 2002. For opus sectile flooring, see Guidobaldi 1994, 49-55.
9. The domus has now been identified as either the House of Hortensius or of Octavian, rather than Augustus (Pers. comm. R. Coates-

Stephens, 14.06.2011). On the domus: Carettoni 1966-67, 1967, 1978, 1983a and b; Iacopi 1995, 46-48; Pensabene 1997; Varinlioglu 
2002, 104-106. On the phases in the building work: Iacopi and Tedone 2005-2006.

Fig. 1. Castelporziano. 
Marble inscription re-used 
to line the fountain in 
courtyard of building F at 
the Vicus. Marble in situ 
(above) and the inscription 
as reassembled in the 
Museum at Castelporziano 
(below). Photo’s Courtesy 
of Amanda Claridge.
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and the lower terrace of the house was decommissioned. 
At this point, the rooms were no longer accessible, as 
they were filled in and re-used as foundations.10 The 
spoliation of the marble flooring was carried out sys-
tematically; the Roman salvagers having left no piece of 
marble behind.

Another example of marble salvaging on the Pala-
tine is the nymphaeum from Nero’s Domus Transitoria, 
beneath the Domitianic triclinium of the Flavian Palace 
(Grimal and Guey 1937; Carettoni 1949). Found in the 
18th century, the fountain was elaborately decorated with 
verde and rosso antico marble columns and bronze capi-
tals, while the pavilion on the opposite side contained 
twelve porphyry columns (Tomei 2011, 123-124). The 
pavements (c. 800 m2) were equally lavish, including red 
and green porphyry, giallo antico and pavonazzetto mar-
ble (Tomei 2011, 123-124). While the nymphaeum was 
partially demolished after its discovery in 1721, early 20th 
century excavations revealed that the damage from the 
preceding excavation only extended to the nymphaeum 
and several small adjoining rooms (A1-A3), as the rest of 
the suite (A4-A6) had not been discovered.11 This point 
is important because it establishes that rooms A4-A6 
were untouched during the 18th century and therefore 
the evidence for marble stripping is the result of ancient 
activity. This is also supported by the early 20th century 
excavations.12

The nymphaeum fell out of use after the fire of AD 
64 when foundation walls of post AD 64 construction, 
identified with the Domus Aurea, cut through several of 
the small rooms adjoining the nymphaeum.13 The walls 

of these rooms had been stripped prior to the subsequent 
construction phase and portions of the new foundations 
overlay areas of stripped flooring. In rooms A4-A6 and 
throughout the nymphaeum, demolition appears to have 
occurred from the top downwards. It is striking that the 
cladding is gone from the walls at higher levels but not 
from part of the floor and some lower surfaces, which 
look as if they were protected by piles of debris. Most 
of the floor had also been stripped, but probably care-
lessly with the debris pushed aside rather than removed 
(Pers. comm. J. Clayton Fant 03.02.2009). Perhaps this 
represents attempts by the salvagers to save the most ex-
otic and least fire-damaged marbles for re-use.14 While 
exotic materials were stripped from these rooms, burnt 
marble decorative elements and melted metal pipes were 
abandoned. Moreover, small fragments of marble, in-
cluding pieces of a porphyry column, were re-used in 
the caementa of the foundation walls of the Domus Au-
rea (Carratoni 1949, 70). This suggests that the smaller 
and more damaged marble fragments were re-used di-
rectly on-site.

Perhaps the most considerable evidence for the spo-
liation of decorative marble comes from the Esquiline 
Wing of the Domus Aurea (Ball 1987, 1994, 2003; 
Fabbrini 1995). The systematic removal of the marble 
flooring and revetment from the Esquiline Wing dem-
onstrates that such large-scale salvage operations would 
have required considerable organization and the use of 
a large number of skilled labourers and specialist equip-
ment. This stripping though has never been the subject 
of any specific or rigorous study, despite the Wing’s sub-

10. Although the north corner of the house, Rooms 1 and X, may have remained accessible and in use until the 2nd or 3rd century AD, 
the remaining rooms on the north-east side of the open court had gone out of use by the late-1st century AD; Carettoni 1983a, 16; Rich-
ardson 1992, 118; Iacopi 1995, 48; Iacopi and Tedone 2005-2006. These rooms remained inaccessible until the excavations of Carretoni 
in the 1960s; Carettoni 1966-1967; 1967.

11. Some wall-painting, stucco decorations and marbles were removed in the 18th-century excavation. For the 19th-century excavation, 
see Ashby 1914; Boni 1913, 251-52; Platner and Ashby 1929; Carettoni 1949.

12. Boni, for example, noted that as he excavated these rooms, he found that the marble revetment had been stripped from the walls; 
Carettoni 1949, 77.

13. For the identification of these foundations with the Domus Aurea: Carettoni 1949, 70, 77; Tomei 2011, 126.
14. Carratoni (1949, 77ff.) and Fant (2001, 195) both noted this stripping, but not in detail. J. B. Ward-Perkins (1981, 214) identified 

the materials as high quality, including marble and porphyry from Greece, Asia Minor, Egypt and North Africa.

rOMAn MArbLe SALVAgIng

Fig. 2. Marble stripping in the House of Augustus, Room 13. 
Author’s Photo.

Fig. 3. Marble stripping in the House of Augustus, Room 14. 
Author’s Photo.
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sequent incorporation into the substructures of the Baths 
of Trajan.15 However, several observations may still be 
made regarding the extent of stripping that took place 
and the quantities of material recovered. 

Archaeological evidence also confirms the salvage of 
architectural marbles. Undoubtedly the majority of the 
evidence for marble salvaging in the Domus Aurea re-
lates to the Trajanic interventions after the fire of AD 
104 (Fabbrini 1983, 180, n. 28; 1995, 56, 61). As with 
other examples identification relies on the impressions of 
the marble revetment that still remain in the mortar. For 
example, there are ample traces of the original decoration 
in most rooms of the Octagonal Suite (Rooms 121-128) 
which allow an accurate picture of its marble salvaging to 
be reconstructed. The small and less significant corridors, 
Rooms 121 through 128, all show signs of spoliated re-
vetment (Ball 1987, 328). Both in the radial chambers 
and in the central area there is clear evidence, in the form 
of bedding mortar carrying pottery shims and negative 
impressions of thin rectangular shapes, that the verti-
cal surfaces were originally revetted with marble veneer 
(MacDonald 1982, 38). This evidence leaves no doubt 
that the veneer had been installed and subsequently spo-
liated during antiquity.

In addition to marble revetment, the marble used 
in the opus sectile flooring was also stripped from the 
Domus Aurea. Given the quality of Neronian opus sectile 
floors that remain intact, such as the the now reburied 
flooring by the large banquet hall of Domitian’s Palace, 
it is not suprising that this material was spoliated. The 
salvage is manifest where mortar preparation layers are 
exposed and it is possible to trace the outline of the inlaid 
marble, such as in Rooms 29, 34, 44, 45, 124 and 128.16 

Overall the removal of marble revetment and floors 
would have generated a substantial quantity of re-usa-
ble material. Taking into account a loss of 10% due to 
accidents and damage, an estimated 687 m² of marble 
flooring and 1917 m² of marble revetment could have 
been salvaged from the Domus Aurea and re-used in lat-
er projects.17 This marble for example could have pro-
vided a significant contribution to the Baths of Trajan. 
Both red porphyry and giallo antico, for example, were 
used for veneer at both the Domus Aurea and the Baths 
of Trajan.18 It is likely that other marble types present 
at the Domus Aurea, such as africano and pavonazzetto, 
could also have been utilized at the Baths, as these mar-

bles featured in other Trajanic projects, such as the opus 
sectile flooring of the Forum of Trajan (Packer 2001, 
180-181).

A pattern of successive marble stripping can be seen in 
another structure in Rome. A section of the Horti Lamiani, 
uncovered in the south of the Piazza Vittorio Emanuele, 
contained mid 1st century opus sectile floor of giallo antico, 
bardiglio and alabastro that had been carefully stripped 
and replaced by a 2nd century AD geometric black and 
white mosaic.19 Later, between the 2nd and the beginning 
of the 3rd centuries AD, another opus sectile floor of greco 
scritto, rosso antico and white marble was added, and then 
later stripped, probably during Late Antiquity. 

The area around Vesuvius also provides evidence of 
salvaging from both private and public buildings. For 
instance, marble opus sectile flooring was completely 
stripped during Augustan renovation works in the Casa 
delle Vestali at Pompeii.20 Villa A at Oplontis also has 
evidence for the stripping of marble flooring and revet-
ment, most likely due to renovations associated with 
damage from the earthquake of AD 62 (Thomas and 
Clarke 2007, 2008, 2009). This is most noticeable in 
Rooms 69, 78 and the southeast corner of the Palaestra, 
Rooms 83-84-91.21 In Room 69, for example, the mor-
tar bed reveals the outline of the original floor pattern 
of stripped diamond-shaped opus sectile pieces (Fig. 4). 
The majority of this marble seems to have been giallo 
antico and the salvagers removed every useable piece, as 
all of the marble scraps in situ were broken and retained 
no preserved edges. There was also extensive salvaging of 
both marble revetment and statues in Pompeii after the 
eruption of AD 79.22 

Marble, however, was not salvaged in every instance. 
The Neronian floor under the Flavian fountain court be-
side the Banqueting hall on the Palatine, for example, was 
left untouched. Its abandonment is extraordinary given 
that the pavement was executed in red and green porphy-
ry, giallo antico and pavonazzetto. Yet, the Flavian builders 
simply cut their foundations through the floor and buried 
the rest where it lay. It is possible that in this case the size 
and shape of marble pieces influenced the economics be-
hind salvage operations. In all of the examples of stripped 
opus sectile pavements mentioned above the pieces were of 
standardized dimensions and shapes (squares, rectangles 
or triangles). Such pieces would have been more easily 
transferred into a variety of new floor patterns without 

15. For previous studies of the Domus Aurea: L’Orange 1942; Ward-Perkins 1956; Boëthius 1960; MacDonald 1982; Hemsoll 1990; 
Ball 1994, 2003; Fabbrini 1995.

16. MacDonald 1982, 28. Unfortunately much of the original foundation plaster has now been covered by modern concrete pavement 
in an attempt to conserve the site. 

17. This was based on measurements provided by Ball in addition to measurements scaled from the plan by Fabbrini. This calculation 
does not include some of the principal rooms in the Domus Aurea, where it has not been possible to determine the height of several walls.

18. Fragments of veneer recovered in the excavations in the Esquiline Wing included red porphyry, africano, cipollino, pavonazzetto, gi-
allo antico, portasanta, rosso antico, green serpentine and Greek Pentelic marble; Fabbrini 1982, 7. Fragments of red porphyry, giallo antico 
and Cararra marble revetment have been found in exedra D of the Baths of Trajan; Fine Licht 1974, 30-31, figs. 31 and 37.

19. Barrano et al. 2007. For the excavation and a reconstruction of the Horti: Cima 1986, 43-52.
20. Jones and Robinson 2004, 116-9, 2005, 259-64. I would like to thank Damian Robinson for this reference.
21. These are preliminary observations on the marble from villa A. A more in-depth analysis is presented in Fant and Barker forthcoming. 
22. Adam 1986, 77; Richardson 1988, 25-26, 204, 205; Dobbins 1998, 643 and passim.
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adjustment to the individual elements.23 Perhaps material 
from non-repetitive designs and floral patterns, such as 
the Neronian pavements from the Palatine, would have 
been too difficult to re-use, especially since these more 
delicate pieces were much more vulnerable to being dam-
aged during removal or storage.24 

Yet, the above examples demonstrate that marble was 
frequently stripped. Prior to the fire of AD 64, the earlier 
Neronian builders carefully stripped the marbles from 
the nymphaeum of the Domus Transitoria. Later, despite 
increases in the supply of marble to Rome, the builders 
of the Baths of Trajan still decided to systematically strip 
the marble revetment and flooring of the Esquiline wing 
of the Domus Aurea. Obviously in these circumstances 
Roman builders were eager to exploit the economic ben-
efits of salvage and re-use. 

Practicalities of marble salvaging

While the evidence from Rome and the Bay of Na-
ples suggests that marble was routinely re-used, the 
methods by which such materials were recovered and 
how profitable these activities were is far less clear. Sal-
vaging marble, like quarrying it, presented a variety of 
technical problems. Just as quarrying, transporting and 
shaping marble required skilled labour and organiza-
tion, disinterring marble from buildings was no differ-
ent. For salvaging, the main obstacle was dismantling. 
Dismantling marble decorative elements like entabla-
ture, capitals, columns and column bases, would have 
been as technologically challenging as their construc-
tion. Moving such objects would have needed skilled 

masons and lifting-gear, as they were both ‘delicate and 
massive’ (Wilson-Jones 2000, 68). For example, using 
19th century building manuals it is possible to estimate 
that it would have taken approximately 12 skilled la-
bourers just over 40 man-days to dismantle a single 
capital, column-shaft and base from the Portico of the 
Pantheon in Rome (Barker 2011a, 137, Table 6). 

Even plain blocks of marble could have been com-
plicated. Architectural blocks were usually set into a 
structure with iron clamps cased in lead set into holes in 
the block and the blocks on either side. Removing these 
clamps without damaging them required time, care and 
the use of skilled craftsmen.25 The temple at Buhen, one 
of the Egyptian temples rescued during the UNESCO 
salvaging campaign during the building of the Aswan 
dam, aptly demonstrates the effort involved in such 
activities (Hinkel 1978, 44). The dismantling team us-
ing man-power alone could only remove on average six 
blocks in one day. The blocks could weigh up to several 
tonnes, and each one had to be lowered onto a wooden 
sledge, and then dragged over a plank causeway to the 
river-bank eight meters below. Each block took 30 men 
to drag (Hinkel 1978, 43-44). 

In comparison, salvaging marble veneer would have 
been less labour intensive. Indeed, the shape and design 
of marble flooring and revetment lent themselves very 
well to the practicalities of recycling. Marble on floors, 
as on walls, was laid in slabs of different shapes, sizes 
and colours depending on the context. The great ma-
jority of patterns were based on squares within squares, 
creating simple geometric designs.26 Guidobaldi has 
shown that these elements were typically produced to 
standard dimensions based on the Roman foot (29.6 

23. On interchangeable patterns in opus sectile floors from standardized dimensions and shapes: Guidobaldi 1985, 182-185; Guidobaldi 
and Guidobaldi 1983, 176-181.

24. It is noteworthy that the opus sectile fragments discarded at the base of the nymphaeum walls in the Domus Transitoria and found by 
Boni in 1913, consisted mainly of vegetal, architectural and figured decorative motifs (Rome, Museo Palatino, inv. nos. 425525-425526). 
These were presumably abandoned due to the difficulty of re-using such pieces.

25. Casanaki et al. (1985, 81) noted that during the dismantling of the Erectheion’s blocks and architectural members during the 1975-
1985 restoration, the marble workers used ‘delicate tools’ to remove the metal clamps. 

26. Such designs could be produced simply by cutting along the diagonals of identical pieces sawn from blocks of marble. In more elabo-
rate pavements the squares could contain disks, triangles, stars, etc; Guidobaldi and Guidobaldi 1983, 176-181; Guidobaldi 1985, 182-185.

rOMAn MArbLe SALVAgIng

Fig. 4. Villa A at Oplontis, marble stripping in Room 69 (left) and detail of the same floor (right). Author’s Photos.



27

cm).27 The standardization in dimensions and shapes 
meant that such floors could have easily been recycled, 
the shapes from one floor readily being recombined to 
form another (Guidobaldi 1985, 185-186, figs. 6, 8). 
Marble revetment would certainly have been more diffi-
cult, and, depending on the height, would have required 
scaffolding and lowering-gear. In order to accomplish 
this the salvagers would have had to get the pins out 
of the wall veneer and break the band between mortar 
and slab – certainly not a simple task. Added to this was 
the weight of the marble veneer. For example, a slab of 
veneer 1m² would weigh approximately 0.7 tonnes and 
would require several men to lift. Marble flooring, on 
the other hand, would have been much more straight 
forward. Each piece would only need to be lifted up and 
potentially re-polished. 

By using comparative 19th century figures for the 
man-hours necessary to remove marble flooring, such 
as those given by Ponza, and then comparing these fig-
ures with costs outlined for new veneer in Corcoran and 
DeLaine, we can infer some conclusions about the eco-
nomic potential of second-hand marble veneer (Ponza 
1841; Corcoran and DeLaine 1994). If we assume, with 
Corcoran and DeLaine, that the price of marble in the 
Diocletianic Edict on Maximum Prices (AD 301) re-
fers to square feet of marble veneer, which is support-
ed by evidence from various shipwrecks transporting 
ready-cut veneer, the cost of white marble veneer from 
Prokonnesos would be 40 Diocletianic denarii / ft.28 For 
a hypothetical floor in a room 20 ft by 20 ft (37.2 m2), 
the total cost of new marble flooring would be 16000 
Diocletianic denarii. In comparison it would only take 
1 skilled and 1 unskilled labourer a total of 13 man-days 
each to strip the same amount at a total cost of 1260 
denarii.29 To this we must add the cost of re-polishing, 
at an estimated cost of 1160 denarii.30 This puts the 
cost of second-hand marble flooring at approximately 
2500 denarii for our room, a saving of around 13500 
denarii. These figures do not include cleaning or trans-
portation costs, or any mark-up for profit; but even if 
we allow a 100% increase for these, this gives a total cost 
of 5000 denarii for our hypothetical floor and a possible 
saving of 11000 denarii, or 70%. The savings would 

have been even greater for coloured marbles, which are 
listed in the Edict as distinctly more costly per square 
foot. In light of such savings, it is understandable that 
Roman builders frequently salvaged marble floors prior 
to demolition.

Conclusion

Roman builders did not demolish in the modern 
sense; they did not simply tear-down buildings and 
structures. Evidence from Imperial Rome and the Bay 
of Naples demonstrates a more careful deconstruction of 
monuments. This more nuanced reading of the evidence 
combines demolition with the salvage and recovery of 
building materials for creative re-use and recycling. It dif-
fers from demolition where a site is cleared of its building 
by the most expedient means. 

Typically evidence for marble stripping has been used 
simply to reconstruct the revetment or floor decoration 
of the spoliated building, ignoring when and why this 
material was taken. The study of demolition and salvage, 
however, can give scholars not only a better understand-
ing of the decoration of Roman buildings but a greater 
insight into the economics and practices of the marble 
industry. While the archaeological evidence hints at the 
salvage and re-use of marble flooring and veneer, the eco-
nomic benefits of this practice make it more than prob-
able that such systems of salvage were exploited by Ro-
man builders.
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Abstract
“Damnatio memoriae”, damnation of an individual’s 
memory, especially for political reasons, was a recurring 
phenomenon in ancient Rome. As a result, marble por-
traits of leaders and their family were often recut into 
images of others, usually imperial successors or divin-
ized predecessors. 3-D computer models now allow re-
searchers to project a suspected reworked portrait into 
an unreworked one to determine how recutting might 
have been executed. This method was applied to a por-
trait of Augustus in the J. Paul Getty Museum that was 
long thought to have been recut from a portrait of the 
damned emperor Caligula. The results of our computer 
modeling showed instead that the head of Augustus was 
only slightly reworked from one of his earlier portrait 
types. 

Keywords 
Damnatio memoriae, three-dimensional computer mod-
els, J. Paul Getty Museum, Augustus, Caligula.

In the last thirty years or so, scholars have become 
more cognizant of the fact that a number of Roman por-
traits that had not previously been recognized as recut 
were indeed reworked in some way already in antiquity. 
Although some images were altered simply because the 
person represented no longer mattered, the vast majority 
of refashioned portraits were of emperors and to a lesser 
extent other members of the imperial family who had 
suffered political damnation. Such a fate has often been 
referred to by the Latin neologism “damnatio memori-
ae,”1 while the more correct ancient designation would 
be memoria damnata, which is also a legal term.2 Extant 
material and literary evidence indicates that portraits of 
damned imperial personages were not simply destroyed 
or defaced, but were quite often reworked into images of 

imperial successors or even honored, divinized predeces-
sors.

To be sure, a whole range of factors have to be taken 
into consideration when attempting to determine if a 
portrait of one individual has been recut into that of 
another person. Among these elements are the possible 
motivation for reworking, our knowledge of the differ-
ent portrait types of a given individual, and the extent 
to which the suspected reworked portrait shows signs 
of recutting. Refashioning may be evidenced by rem-
nants of hairlocks that belonged to the primary rather 
than the secondary portrait, traces of recutting along 
the intersections of primary and secondary surfaces, or 
an unnatural compression of the face in profile view. 
In an effort to demonstrate the likely origin of a re-
carved portrait, some scholars have overlaid outline-
sketches of the suspected primary image on those of the 
secondary one. An outline-overlay of two profile views 
can demonstrate, for example, how a smaller head of 
Nerva might have been recut from a larger image of the 
damned Domitian.3 Such an approach is quite limited, 
however, in what it can show us of the process of recut-
ting.

A different method that was investigated by William 
Storage involves calculating various ratios of distances 
between craniofacial landmarks observable in the fron-
tal and profile planes of a portrait and then comparing 
these within and among different portraits (Fig. 1).4 To 
test the craniofacial mapping method, William Storage 
and I compared a reworked portrait of Augustus (“Nils-
son Augustus”) in the Getty Museum in Malibu (Fig. 
5a-c) with an unrecut image of Caligula (Fig. 2), since 
scholars have long maintained that the Getty Augustus 
was recut from a portrait of Caligula.5 Thanks to Stor-
age’s mapping of the craniofacial landmarks for several 
of Caligula’s sculptural images, we were able to use these 
measurements to compare with our computer-generated 
models. Pollini’s past personal observations regarding 

1. See, e.g., Varner 2004, 1-2 et passim.
2. The most comprehensive and recent treatment of this subject for the Roman world is Varner 2004. See also Varner (ed.) 2000, Stewart 

2003, 54-56, 267-299; and more recently the collection of Benoist and Daguet-Gagey (edd.) 2008. For the term memoria damnata: Varner 
2004, 2 with n. 8. For a long review article of Varner’s 2004 book, see Pollini 2006. For a recent general survey of recutting Roman portraits, 
see also Galinsky 2008. For a study of Roman sculpture in an historical and social context, see Stewart 2003 and 2008, especially 77-142.

3. Pfanner 1989, especially 218-219, Fig. 35b.
4. Fifty of the craniofacial proportions commonly used in the anthropometrical analysis of the human head for reconstructive and aes-

thetic plastic surgery were recorded for a number of Julio-Claudian portraits. Statistically significant differences between mean values of facial 
proportions indicate that the subject of a portrait might be identified independent of his coiffure. Thus craniofacial analysis would in some 
cases likely reveal the identity of a primary portrait where the secondary portrait preserved the location of key facial features.

5. For the Nilsson Augustus (mus. inv. 78.AA.261), now solely owned by the J. Paul Getty Museum, see Boschung 1993, 145-146 (cat. 
79 pl. 60). For the Getty Caligula (mus. inv. AA.155), see Boschung 1989, 110 (cat. 12) pl. 12.1-4.

COMpuTer TeChnOLOgy And Three-dIMenSIOnAL MOdeLS In deTerMInIng 
The reCuTTIng Of rOMAn pOrTrAITS: The geTTy AuguSTuS

J. Pollini and W. Storage



32

InTerdISCIpLInAry STudIeS On AnCIenT STOne. prOCeedIngS Of The IX ASMOSIA COnferenCe (TArrAgOnA 2009) 

the Getty Augustus and Storage’s craniofacial-method 
suggested that the Getty Augustus was not recut from a 
portrait of Caligula. 

To test Storage’s craniofacial mapping method and to 
explore in a new way the question of whether the Getty 
Augustus was in fact recut from another portrait, we col-
laborated on creating three-dimensional models of both 
the Getty Augustus and the Getty Caligula. The portraits 
were scanned with the help of an engineer from Rapid-
form, Inc., who created the computer models.6 Because 
of advances in laser scanning, computer hardware, and 
software, a nearly exact three-dimensional model of any 
given portrait can be created (e.g., Fig. 3). With this 
technology, we were able to project a three-dimensional 
model of a recut secondary image into a three-dimen-
sional model of a suspected primary portrait. This form 
of imaging allows us to see how the two portraits com-
pare volumetrically and therefore enables us to determine 
more accurately what the primary image may have been 
like.

In November of 2008, we were granted permission 
by the J. Paul Getty Museum to scan with a portable 
dual-headed scanning device several marble portraits in 
the Getty’s collection.7 To compare the effects of scan-
ning different types of surfaces, we also scanned several 
of Pollini’s personal copies of ancient portraits in plaster 
or composite/bonded marble8 under different lighting 
conditions. Although the scanning worked well on all 
materials, we found that scanning non-highly polished 
surfaces worked best because the actual recording of sur-
face dimensions is a photographic process in which a 
surface contour is illuminated by a visible laser, and both 
the position and orientation of its source are recorded by 
an electro-magnetic tracking-system. We also discovered 
that it was more difficult to scan a portrait’s more plasti-
cally drilled and deeply carved parts, such as the under-
cut locks of hair or beards, because the angle between 
the laser source and the lens of the scanner’s camera did 
not allow the camera and laser to simultaneously “see” 
into the deep voids between the individual locks. 

The portable dual-headed scanner that we used (Fig. 
3), developed principally for reverse engineering and 
rapid prototyping of manufactured components, has also 
found application in computer gaming and reconstruc-
tive surgery.9 With this type of hand-held dual-headed 
scanner we were able to record the scanned data to a 
standard laptop computer and generate three-dimen-

sional models in real time using Polhemus FastScan-soft-
ware with its single-headed scanner. Particularly with the 
more reflective scanned surfaces, quite a few passes with 
the hand-held scanner were required to completely scan 
a portrait (Fig. 3). Minor errors in registration – that is, 
the magnetic determination of the location and orienta-
tion of the scanned head – resulted in the misalignment 
of adjacent scanned surfaces (up to 1mm in some cases), 
possibly due to electromagnetic interference from steel 
supports of the portraits. The three-dimensional surface 
data produced by FastScan was then manipulated using 
the Rapidform XOR Redesign software provided by Rap-
idform, Inc. to align adjacent and overlapping scans and 
to fill in any small gaps between scanner passes, resulting 
in a “watertight” three-dimensional model. Finally, we 
used the XOR software to superimpose the two three-di-
mensional models and to scale, translate, and rotate them 
relative to each other, while altering the color, reflectiv-
ity, lighting qualities, and transparency of the rendered 
three-dimensional surfaces.10

The new technology was then applied to determine 
whether the Getty Augustus was recut from a portrait of 
Caligula. For the scanning of these two heads, the Pol-
hemus hand-held dual-headed scanner was used because 
of its unique ability to scan an object on display in a 
museum without using a turntable and without anything 
being applied to the object. In other words, there is no 
need to touch the surface of the object with a stylus11 or 
to affix any sort of scanning targets (e.g., decals of known 
size, reflectivity, etc.) to the image. The process of scan-
ning a portrait is very much like “spray-painting” an ob-
ject, only with a laser-beam at a distance of about a foot 
from the surface. About 20 to 40 passes were required to 
fully scan each portrait, including top, sides, and back. 
The photo data recorded by the scanner and the scan-
ner location orientation data provided by the tracking 
unit are transmitted to a separate hardware processor that 
outputs coordinate data to the laptop via a USB con-
nector. The FastScan software is then able to render the 
surfaces in real time. This means that what was scanned 
can be seen immediately after making a sweep with the 
hand-held scanner, which provides feedback to the scan-
ner-operator on what has been captured. The scanner’s 
transmitter box is placed close to the portrait (Fig. 3 to 
left head). The transmitter itself is a magnetic field source 
used by the processing unit to calculate the position and 
orientation of the scanned head. It should also be noted 

6. We thank Rob Liebert of Rapidform, Inc. for his help.
7. We thank Karol Wight, former Senior Curator of Antiquities of the J. Paul Getty Villa Museum, and Jerry Podany, Head of Museum 

Conservation at the Villa, for allowing us to carry out this operation at the museum. We are also grateful to various members of the Getty 
staff for their assistance in our work.

8. That is, a composite material that looks just like marble, being made up of about 75% natural marble powder and about 75% resin.
9. The portable scanner manufactured by Polhemus, Inc. was lent to us by Dan Ratta of Polhemus, to whom we are most grateful. 

The portable scanner we used, the Polhemus Scorpion, costs at this time $28000, including all the hardware (except laptop computer) and 
software needed to produce basic 3D models. Rapidform XOR, the software we used to clean up the scanned data and to superimpose and 
manipulate the models, costs $30000 per seat, but is available for academic use at $10000 for a 20-seat license.

10. This processing was initially performed for us by Rob Liebert, who later trained us in the use of the software so that we were able to 
complete our investigation.

11. That is, a sensor shaped like a pen that requires physical contact with the subject.
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Fig. 1. Craniofacial Mapping of the “Nilsson Augustus” in the Getty Museum by William Storage. Photo: William Storage. 

Fig. 2. Portrait of Caligula, J. Paul Getty Museum, Malibu. 
Photo: J. Paul Getty Museum. 

Fig. 3. William Storage scanning third-century portrait in the 
J. Paul Getty Museum. Photo: John Pollini. 

J. pOLLInI And W. STOrAge
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that the portable transmitter box cannot be moved rela-
tive to the portrait during the entire process of scanning 
an individual object.12 By contrast, the rest of the equip-
ment is free to move relative to each other during the 
scanning operation.

The advantage to the two superimposed three-di-
mensional models (Getty Augustus and Getty Caligula 
portraits) is that we can make them rotate in any direc-
tion on the computer to facilitate comparison from all 
angles (Fig. 4).13 By aligning the frontal surfaces of the 
eyes of the Getty Augustus and the Getty Caligula, we 
can see in three views of the three-dimensional model 
that most of Augustus’s face protrudes through that of 
Caligula by several millimeters. If a head of Caligula 
were recut into an Augustus, the opposite would be true. 
This observation, which was quite graphically revealed 
by the three-dimensional models, was also apparent in 
the craniofacial analysis of the profile views of the Getty 
Augustus when compared with the Getty Caligula. The 
alignment of the skull and facial features, except for the 
eyes, in the frontal view results in significant vertical 
misalignment of the eyes. In other words, the eyes of 
Augustus are higher up than those of Caligula. This con-
dition, quite apparent in the three-dimensional models, 
can also be seen in the superimposed two-dimensional 

frontal views of the Getty Augustus when compared with 
the Getty Caligula. Most importantly, the alignment of 
the auricular cavities of the two superimposed portraits 
resulted in the protrusion of Augustus’ face beyond that 
of Caligula by about 6mm. It is hard to imagine that 
a sculptor would attempt to relocate ears by recarving 
them in a secondary portrait.

It would appear, then, that the Getty Augustus (Fig. 
5a-c) was not recut from a portrait of Caligula, as has 
been proposed by a number of scholars.14 Rather, it 
is likely that the Getty Augustus was only slightly re-
worked from another image of Augustus, but of a dif-
ferent portrait type. With the exception of the Prima 
Porta’s fringe of locks over the forehead, the proportions 
of the face and patterns of the hair at the sides and back 
of the head of the Getty Augustus most closely resemble 
a subtype of Augustus’ fourth official portrait type that 
is best exemplified in a marble head in the Württember-
gisches Landesmuseum in Stuttgart (Fig. 6 a-c).15 Be-
cause we did not have a three-dimensional model of the 
Stuttgart portrait, we superimposed a two-dimensional 
image of the Stuttgart head on the Getty Augustus, 
showing again how close the two heads are in propor-
tions. Though there are, in general, some problems with 
this method, the two superimposed heads worked well 

Fig. 4. Getty Augustus (purple) superimposed on Getty Caligula (green). Photo: William Storage. 

12. This transmitter and all other pieces are connected to the processing unit, which is a separate computer dedicated to scanner-related 
calculations. The processing unit in turn is connected to the laptop.

13. For a video clip discussing this project and demonstrating the rotation of the superimposed three-dimensional portraits of the Getty 
Augustus and Getty Caligula, see the website: http://www.youtube.com/watch?v=Tlrpjm3atb4.

14. See above n. 5.
15. Mus. inv. 65/12: Boschung 1993, 135-136 (cat. 58) pls. 1.6, 52-53, 68.1. See also 145-146 (cat. 79) pl. 60.
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Fig. 5. The Getty Augustus, J. Paul Getty Museum, Malibu. Photo: J. Paul Getty Museum. 

Fig. 6. Portrait of Augustus (Type IV), Württembergisches Landesmuseum, Stuttgart (cast) (from Boschung 1993, pl. 53.1). 
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in this case.16 Even the eyes and ears of the Getty and 
Stuttgart portraits of Augustus are perfectly aligned. The 
superimposed line-drawing of the Prima Porta’s fringe 
of locks (Type V) on the Stuttgart portrait (Type IV)  
(Fig. 7) will suffice to show how the fringe of locks of 
the Prima Porta type could have been carved out of the 
Stuttgart type. To create the more plastically rendered 
Prima Porta fringe of hairlocks, the sculptor had to cut 
into the forehead of the Getty Augustus, as we can bet-
ter see in the profile view and in the detail of the Getty 
Augustus. This also explains why there is such a deep 
cut in the forehead between the pincer, or crab claw, ar-
rangement of locks. 

We cannot be sure when the recutting of the Getty 
Augustus took place. However, since Augustus’ Type V 
portrait image (i.e., the “Prima Porta” type) was created 
only a couple of years after his Type IV image, it is likely 
that the primary portrait was updated with the new Pri-
ma Porta hairstyle shortly after the introduction of this 
new and very popular type in 27 B.C.E., commemorat-
ing Octavian’s taking the name “Augustus” and founding 
the Principate. 

Although we do not suggest that the use of three-
dimensional computer models is the only diagnostic tool 
that should be used for the question of reworking of por-
traits, it does offer a new and, we believe, better means of 
understanding how ancient sculptors went about recut-
ting sculptural images. For three-dimensional models to 
be truly useful, a database of digital images would have to 
be created to allow us to make comparisons between and 
among different suspected reworked portraits. However, 
just as there are limitations to our evidence with regard to 
typological and historical matters in determining recut-
ting of portrait images, so too there are certain limita-
tions to the different methodological and technological 
approaches that can be brought to bear in detecting re-
worked portrait sculpture. For example, because we can 
never recover the actual primary unrecut portrait out of 
which the secondary image was produced, we must first 
try to determine what the primary portrait might have 
looked like. Behind extant replicas of a given portrait 
type, it is presumed that there was once a prototype (“Ur-
bild”) for which a person sat. This prototype, most likely 
created in clay, no longer exists. In antiquity, replicas of 
a given portrait type were rarely exact copies. There will 
therefore often be some deviation among those replicas 
that are judged to best represent the lost prototype. If 
we have a sufficient number of extant high quality por-
trait images that resemble one another closely, we have a 
better idea of what the lost prototype may have looked 
like.17

In dealing with reworked images, we cannot assume 
that only primary portraits that closely resembled the 
lost prototype were used for recutting. Variants or even 
adaptations of a given portrait type may have been used 
as well. Therefore, in trying to determine from what pri-
mary portrait type a secondary image was reworked, we 

16. It should be noted that two frontal photos of the same head, shot from different camera-subject distances, can result in surprisingly 
large differences in facial proportion calculations. To avoid errors associated with perspective on a nominally spherical object, we have found 
that the camera-subject distance must be at least ten head diameters. With normal 35mm photo gear, this means that it is recommended to 
stand at least 10 feet from life-size portraits when we shoot frontal photos (a lens of at least 200mm length is needed). The vast majority of 
photos in catalogues of Roman portraits do not come close to meeting this requirement, so there is quite a bit of risk in using photos from 
catalogues in overlays with our photos. In the case of the Stuttgart head, we accepted the use of the photo from Boschung 1993, pl. 53. 1 
(plaster cast) after inspecting it and noting that the tragion ( i.e., the notch just above the tragus of the ear) is visible on both sides of the 
frontal-view head and that the right amount of underchin is also visible (indicating that the camera was correctly aligned vertically). Screen 
shots of the three-dimensional model of the Getty Augustus taken with a 35mm camera with a 200mm lens and 50-55mm lens fairly close to 
the head show the differences in the proportions of the face: See the website http://www.rome101.com/Portraiture/Augustus/IsItRecarved/
Perspective.html. Most photos in portrait catalogues, especially older ones, show more distortion in perspective than that shown in the web-
site image. Note the difference in the apparent nose size and head shape in the two views of the Getty Augustus three-dimensional model, 
one with no perspective and the other with moderate algorithmic perspective applied.

17. For a range of problems in establishing the portrait typology for a given individual, see Pollini 1987, 8-17 and 1999 with further 
bibliography.

Fig. 7. Stuttgart Portrait of Augustus (Type IV) with forehead 
fringe of hairlocks of the Prima Porta Portrait type (Type V). 
Photo: William Storage. 
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should ideally compare all known extant portraits of a 
given portrait type. To do this, we would again need to 
have a database of three-dimensional models that would 
allow us to make comparisons between and among dif-
ferent unrecut and recut portraits. Since we can manipu-
late three-dimensional models of either surviving marble 
portraits or plaster casts of them,18 such a database would 
also be of great use for comparative purposes in identify-
ing who is represented and in establishing the different 
portrait types of important personages. Three-dimen-
sional models are certainly far superior to many exist-
ing photographs of portraits that have been taken from 
odd angles or only provide us with one or two views of a 
given head. For the comparison of hair patterns of heads 
in establishing portrait identities and portrait typologies, 
views of the backs and tops of the head are often very 
informative. To facilitate comparisons, two three-dimen-
sional models or even a three-dimensional model and a 
photographed image can either be set next to one an-
other or superimposed at any give angle in any given size. 
With portable scanners, most extant portraits on display 
in museums or in private collections could be scanned 
without having to move them in many instances. Hence, 
there are multiple uses and many advantages to creating 
a portrait database of extant portraits or even plaster casts 
of them.

Three-dimensional models are not only useful for 
the study of portraiture, but have application to other 
forms of sculpture, as well as vases and any other three-
dimensional work of art. These computer models could 
be made available to scholars and students for study 
purposes or to the general public via museum websites. 
Museums would also be able to create an archive of 
three-dimensional images of their entire collection. Such 
an archive would be particularly invaluable should the 
original work of art suffer some mishap or be destroyed 
at some future point in time. In short, as a record of ma-
terial culture in cyberspace, three-dimensional images 
would be the next best thing to the objects themselves. 
Three-dimensional computer imaging therefore offers us 
a whole new way of thinking about and working with 
artifacts, be they sculptural portraits or other three-di-
mensional objects.
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Abstract
At Sagalassos, local stone material, such as limestone, 
volcanic tuff and travertine were the material of choice 
for building purposes. High quality white and grey mar-
ble and a wide variety of exotic coloured stone types were 
imported to some extent as well. These stone types were 
mainly used for decorative architectural elements, such 
as columns and entablatures. In this paper, however, we 
will focus on the use of imported stone types for wall 
and floor revetment. For public buildings research con-
centrated on the Imperial baths of Sagalassos, whereas 
for domestic contexts the wall veneer of a large urban 
mansion was studied. Macroscopic and archaeometric 
research revealed that most of the material originates 
from Dokimeion, whereas a substantial part has been im-
ported from different parts of the Mediterranean, such as 
Asia Minor, Greece and Egypt. 

Keywords
Wall and floor veneer, Sagalassos, Dokimeion, Prokon-
nesos, cipollino verde, quantification, supply routes, 
reuse.

Introduction

The earliest attested use of wall revetment at Saga-
lassos is mentioned in a building inscription dating to 
the reign of Governor Caius Aquillius Proculus of Asia in 
103-104 AD. According to this dedication, the interior 
of the Temple of Apollo Klarios was covered with wall 
veneer donated by the high priest of the imperial cult 
Titus Flavius Collega and his wife Flavia Longilla.1 Only 
a couple of decades later the walls and floors of the Im-
perial Baths of Sagalassos were adorned with imported 
white marble and exotic coloured stone on an even larger 
scale. This practice appears to have taken root at Sagalas-
sos around that time, as wall and floor revetment frag-
ments turn up in other archaeological contexts from that 
period onwards. 

The wealth of material originating from wall and 
floor veneer, which is common for most contemporane-

ous archaeological sites in Asia Minor, is exploited only 
occasionally. Provenance analysis is often limited solely 
to macroscopic identifications, whereas petrographic and 
geochemical analyses are carried out only rarely. Never-
theless, we are convinced that due to the large variety 
of stone types used for wall and floor revetment, it has 
potential to reveal patterns of exchange and to identify 
possible supply routes. Therefore, we have focussed our 
attention on determining the provenance of the litho-
types used for wall and floor revetment at Sagalassos. In 
our effort to gain insight into the relative importance of 
each of these sources, we decided to quantify the material 
as well. In this paper we would like to present the first 
results of our research.

The use of stone as building material at Sagalassos

Throughout its history, the town of Sagalassos has 
made ample use of local resources for the construction 
of its public and domestic buildings. Local limestone 
ashlars, brick, opus caementicium and mortared rubble 
were the principal building components for structural 
purposes. Because of the availability of high quality stone 
material and the proximity of the quarries, most stone re-
sources at Sagalassos were obtained locally. White, beige 
and pink limestone was plentiful available in and around 
the town of Sagalassos, making the import of other stone 
types for construction purposes unnecessary. Therefore, 
limestone makes up the majority of the stone building 
material used at Sagalassos, although travertine and tuff 
were used to some extent as well.2

Due to the high costs of overland transport, the im-
port of stone took place only occasionally at Sagalassos. 
When stone material was supplied from abroad, it was 
for specific purposes, such as decorative architectural ele-
ments, wall and floor revetment and statuary. Although 
several statues were made of coarse-grained Aphrodisian 
marble3, white Dokimeian marble was the material of 
choice for sculpture from the early Imperial period on-
wards4. For column shafts, granito violetto, pavonazzet-
to, kaplan postu (grey tigerskin-patterned marble from 
Dokimeion), verde antico, a breccia similar to Bithinian 

The IMpOrT And The uSe Of WhITe MArbLe And COLOured STOne  
fOr WALL And fLOOr reVeTMenT AT SAgALASSOS

M. Corremans, P. Degryse, D. Wielgosz and M. Waelkens

1. IGR III, 342; Lanckoronski 1890, 226, no. 200; Devijver and Waelkens 1997, 295; Waelkens 2002, 346, 347; Waelkens et al. 2002b, 
375. A similar inscription mentioning the donation of wall veneer is known from Tralles (Lanckoronski 1890, 226-227). At Hierapolis, a 
dedicatory inscription mentions the donation of «an imposing supply of Dokimeian marble offered by the local guild of purple dyers» for 
the scaenae frons of the theatre (Humann 1898, 68-69, no.4; Thomas 2007, 159).

2. Muchez et al. 2008, 33; Degryse et al. 2008a, 269, 272 ; Degryse et al. 2009a, 100-101; 2009b, 190-197.
3. Moens, De Paepe and Waelkens 1997, 379-382; Waelkens 2002, 348; Mägele 2009, 63-66, 426, 428, 484, 493; 2011, 319.
4. Moens, De Paepe and Waelkens 1997, 379-382; Waelkens et al. 2002b, 371-374; Mägele 2009, 261.
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breccia corallina, alabaster and a high quality recrystal-
lized bioclastic limestone resembling marble were used 
most frequently, whereas for capitals, bases and entabla-
tures mostly local white, beige or pink limestone and the 
above mentioned marble-like limestone were employed.5

Contexts

For both wall and floor coverings, the imperial public 
bath building of Sagalassos and a large urban mansion 
located in the eastern residential area of Sagalassos repre-
sent the principal contexts of research. 

The Imperial Baths of Sagalassos (Fig. 1, left) are lo-
cated on the spot of a former smaller bath complex, dat-
ed to the early 1st century AD. The construction of the 
imperial bath building began shortly after 120 AD, but 
it was not until the spring of 165 AD that the building 
was inaugurated and dedicated to Marcus Aurelius and 
Lucius Verus (Waelkens 2002, 350; 2005, 385). Several 
rebuilding and renovation phases took place from the 
late 4th to early 6th century AD (Waelkens et al. 2006, 
220). The building was gradually abandoned, possibly as 
the result of an earthquake, which probably took place at 
the end of the 6th century AD (De Cupere et al. 2009, 4).

With an excavated surface of at least 4000m², the 
bath building is somewhat out of proportion for a pro-
vincial town the size of Sagalassos. The disproportionate 
dimensions of the bath building can be explained by the 
growing regional importance of Sagalassos. Northern Pi-
sidia was transferred from the province of Galatia to that 
of Lycia et Pamphylia during the reign of Hadrian. As a 
result of this transfer, Hadrian selected the town of Saga-
lassos as the neokoros city for Pisidia.6 As such, the town 
served the imperial cult for the koinon of Pisidia, which 

involved organizing festivals and imperial games or 
agones. At Sagalassos, the agones were known as the Kla-
reia, which were originally held as part of the local cult 
of Apollo Klarios. From the Flavian period onwards, the 
Klareia were linked to the imperial cult.7 To accommo-
date worshippers visiting Sagalassos, adequate infrastruc-
ture became indispensable, including the construction of 
a large public bathing complex, the Imperial Baths.8 

The Urban Mansion, located in the eastern do-
mestic area of Sagalassos (Fig. 1, right), was built 
around a former peristyle house dated to the 1st cen-
tury AD. The house was renovated, rebuilt and ex-
tended over the course of several construction 
phases from the 2nd to the early 7th centuries AD. 
In its heyday, dated to the late 4th and early 5th centuries 
AD, it comprised several courtyards, various audience 
halls with waiting rooms, a couple of dining halls and 
even a private bathing complex.9 The mansion, which had 
at least seventy rooms spread over seven different floor 
levels, had ‘palatial’ dimensions and is believed to have 
once belonged to a member of the local higher provincial 
elite, or perhaps even to the bishop of the city (Uytterho-
even et al. in press). Although parts of the building were 
occupied until the 1st half of the 7th century AD, most 
of the building was abandoned towards the end of the 
6th century AD, possibly as the result of the earthquake, 
which also sealed the fate of the Imperial Baths. 

Material and Methodology

The floor veneer examined at the bath building con-
sisted of a section of an early 6th century AD bichrome 
mosaic floor covering frigidarium I (Fig. 3, right) as well 
as several late 4th / early 5th centuries AD polychrome 

5. Waelkens et al. 2002a, 524-528; 2002b, 374-379; Degryse et al. 2003, 12-16; 2008a, 264-272 ; 2009a, 100-101; 2009b, 190-197. A 
survey has located the source of the marble-like recrystallized limestone just southwest of the territory of Sagalassos, near the lake of Yarışlı. 
The recrystallized nature gives the limestone the appearance of true marble (Waelkens et al. 2002a, 523; 2002b, 375; Degryse et al. 2003, 
13-14 ; 2008a, 272, 279; 2009a, 100, 102; 2009b, 197). 

6. Devijver and Waelkens 1997, 312; Waelkens 2002, 346; 2005, 385.
7. Devijver 1993, 115; 1996, 114; Waelkens 2002, 345-347; 2005, 383; Talloen and Waelkens 2004, 200-205.
8. Both at Perge under Vespasian (Şahin 1999, 65-67) and at Ephesos under Domitian (Halfmann 2001, 44) the introduction of the 

imperial cult coincided with the construction of large public bath complexes as well.
9. Uytterhoeven and Martens 2008; Uytterhoeven et al. submitted.

Fig. 1. The Imperial Baths, as seen from the Lower Agora (left), the natatio of the late 4th to early 5th centuries AD frigidarium II of 
the Imperial Baths (middle), and the 4th to 5th centuries AD atrium of the Urban Mansion (right). Photos: Jeroen Poblome (left), 
Marc Waelkens (middle), Bruno Vandermeulen (right).
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opus sectile floor panels covering frigidarium II and an 
adjoining apodyterium (Fig. 3, middle). As for the Urban 
Mansion’s floor revetment, our attention focussed on the 
many polychrome opus tessellatum floors of the building 
(Fig. 3, left). 

As for wall veneer, a selection was made from thou-
sands of boxes containing tons of crustae10, originating 
from fifteen years of excavations. The fragments were 
examined for their provenance and subsequently quanti-
fied by weight. Not only common flat wall revetment 
was taken into consideration, but sham architecture (Fig. 
4, middle) and wall opus sectile as well. For the Impe-
rial Baths, the studied wall revetment originates from 
frigidarium II and its adjoining apodyterium and heated 
corridor, caldarium I, caldarium III and tepidarium I. Al-
though most of the wall revetment of the Urban Man-
sion was removed before its abandonment, part of it has 
survived. In this article, we will concentrate more par-
ticularly on the wall veneer found in the late 4th to early 
5th centuries AD contexts of Room 51, a richly decorated 
audience hall of the mansion. 

The sorting was carried out based on the macroscopic 
properties of the material, whereas further archaeometric 
and petrographic research consisted of δ18O and δ13C iso-
tope analysis (Fig. 5), thin section petrography (Fig. 2) and 
X-ray diffraction. 11

Preliminary results and discussion

floor revetment

Local material was used almost exclusively for both 
the late 4th to early 5th c. AD polychrome opus tessellatum 
floors of the Urban Mansion and the early 6th century 
AD bichrome mosaic floor of frigidarium I of the Imperi-
al Baths. In total, local stone types account for more than 
90% of the material in the case of the polychrome mosa-

ics of the Urban Mansion (Fig. 6, B) and about 85% for 
the bichrome mosaic floor of frigidarium I of the Impe-
rial Baths (Fig. 6, A). For the latter floor, more than half 
of the tesserae consist of local white to beige limestone 
and about a third of dark grey to dark green sandstone. 
At the Urban Mansion, about two thirds of the quanti-
fied tesserae consist of white, beige, yellow, purple, orange 
and grey chert, while more than a fifth of the material 
consists of local sandstone (Fig. 6, B). Both sandstone 
and chert have been attested within the vicinity of Saga-
lassos (Degryse et al. 2008b, 19-20). 

The imported material used for the mosaic floors of 
the Urban Mansion, representing about 6% of the total, 
consists mainly of white fine-grained marble. A fraction 
of the material was grey fine-grained marble, with some 
tesserae showing distinct kaplan postu features. The 
δ18O and δ13C isotope values of both grey and white 
marble tesserae fall into the isotope fields of the quar-
ries of Dokimeion, near present-day Afyon (Fig. 5, top 
right; Table 1). As for the early 6th century AD mosaic 
floor section of frigidarium I, we not only have a higher 
volume of imports, totalling 15%, but also a greater va-
riety of stone types. Once more, the bulk of the import-
ed material consists of white fine-grained marble (Fig. 
6, A). Isotope analysis of a white fine-grained marble 
tessera once again pointed to Dokimeion as the most 
likely source (Fig. 5, top right; Table 1). Furthermore, 
pavonazzetto, kaplan postu, local pink limestone, ci-
pollino verde and alabaster were used in very limited 
amounts in the mosaic floor (Fig. 6, A). 

As for the provenance of the opus sectile tiles of the 
late 4th to early 5th centuries AD polychrome floor pan-
els of frigidarium II (Fig. 3, middle), a totally different 
picture emerges. Although mostly local material was em-
ployed for the bichrome mosaics of frigidarium I, more 
than 99% of the material used for the opus sectile floor of 
frigidarium II and its adjacent apodyterium proved to be 
imported (Fig. 6, C). 

10. Crustae and crustae marmoreae were the terms used for wall veneer by Vitruvius and Pliny the Elder respectively (Vitr., 7,5,1; Plin., 
Nat. His., 35,2).

11. The δ18O and δ13C isotope analysis was carried out at the University of Erlangen in Germany, where carbonate powders reacted in 
a Kiel III online carbonate preparation line connected to a ThermoFinnigan 252 mass spectrometer at a temperature of 75°C with 100% 
phosphoric acid with a density higher than 1,9 g/ml. The values of the samples in the isotope diagrams (Fig. 5) consist of the deviation in ‰ 
of the isotope values of these samples in comparison to the isotope values for the Vienna Pee Dee Belemnite (VPDB) standard. The isotope 
fields are based on diagrams presented by Moens in 1988 (Moens et al. 1988), by Gorgoni in 2002 (Gorgoni et al. 2002), and the diagrams 
used by Antonelli for greco scritto from Cap de Garde (Antonelli et al. 2009, 361, Fig. 8) and by Yavuz for greco scritto from Ephesos (Yavuz, 
Bruno and Attanasio 2011, 229, Fig. 8). Thin section petrography using a polarized microscope was carried out at the Centre for Archaeo-
logical Sciences (CAS) of the Catholic University of Leuven.

Fig. 2. Photomicrographs 
of thin sections. Dokimeian 
marble (left), greco scritto from 
Ephesos (middle) and Pentelic 
marble (right). Photos: Dagmara 
Wielgosz-Rondolino.
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Moreover, about 60% of the tiles consist of white or 
grey fine-grained marble. Archaeometric analysis of fine-
grained marble samples identified each of them as Doki-
meian (Fig. 5, top right; Table 1). In addition to marble 
from Dokimeion, greco scritto, local dark grey sandstone 
and “rosso antico” were the most frequently used stone 
types for opus sectile floor tiles. As the “rosso antico” used 
at Sagalassos regards, comparison with a modern quarry 
sample of “rosso cario” from the Milas-Muğla region in 
Turkey suggests that at least part of the “rosso antico” at 
Sagalassos derives from these quarries.12 As far as greco 
scritto is concerned, the commonly accepted view that 
the stone type had an exclusively Algerian origin, is no 
longer valid. Although the greco scritto variety from Al-
geria was exported to Rome13, recent work has shown 
that a substantial part of the greco scritto artefacts and 
architectural elements have, in effect, an Ephesian ori-
gin.14 As the δ18O and δ13C isotope values of samples 
taken from greco scritto wall and floor coverings from 
Sagalassos do not fall within the isotope fields of Cap de 
Garde in Algeria, but rather into the fields of the quar-

ries of Hasançavuşlar and Zimpara near Ephesos (Fig. 5, 
bottom; Table 1)15, it is assumed that most, if not all, of 
the greco scritto wall and floor veneer found at Sagalassos 
originates from these quarries.

Wall revetment 

Greco scritto was also used as wall veneer, albeit in 
limited amounts, and is just one of the many exquisite 
stone types used for this purpose at Sagalassos. The mate-
rial used for wall revetment at the Imperial Baths is simi-
lar to the quality, wealth and diversity found in the opus 
sectile floor of frigidarium II and the neighbouring apody-
terium. As wall revetment originating from the archaeo-
logical contexts of these rooms as well as the adjacent 
heated corridor are the most extensively studied, we will 
focus on these contexts. For these rooms, only a fraction 
of the wall veneer has a local origin, whereas 97% of the 
stone types were imported. Pavonazzetto and white fine-
grained marble are the most common stone types, fol-
lowed by cipollino verde and, to a lesser extent, grey fine-

12. Bruno et al. 2009; Bruno 2010.
13. Gnoli 1971: 225; Pensabene 1976; Borghini 1989, 236; Price 2007, 73; Antonelli et al. 2009, 352.
14. See also Attanasio et al. 2012. Recent surveys carried out separately by the team of Yavuz, Bruno and Attanasio (Yavuz, Bruno and 

Attanasio 2011, 216-217, 226-227) and by Prochaska (Prochaska 2010) have brought to light the Ephesian origin of greco scritto. 
15. Yavuz, Bruno and Attanasio 2011, 229, Fig. 8.

Fig. 3. Detail of a 4th to 5th centuries AD polychrome opus tessellatum mosaic floor at the Urban Mansion (left); detail of the late 
4th to early 5th centuries AD opus sectile floor with reused wall veneer at frigidarium II of the Imperial Baths (middle); inscription 
fragment, reused as a tessera in the early 6th century AD bichrome mosaic floor of frigidarium I of the Imperial Baths (right). 
Photos: Sagalassos Archaeological Research Project (left), Markku Corremans (middle and right).

Fig. 4. In situ wall veneer in the northeast curved exedra of frigidarium II, with the presumed original 2nd century AD wall revet-
ment at the right of the picture and the later refurbishment or repair at the left of the picture (left), a white fine-grained pilaster 
capital (middle), and a verde antico column fragment from caldarium III (right). Photos: Markku Corremans. 
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grained marble, while only a fraction consisted of kaplan 
postu (Fig. 6, D). Almost all archaeometrically analysed 
samples of white and grey fine-grained marble proved to 
be Dokimeian (Fig. 5, top right; Table 1).16 Surprisingly 
however, four samples turned out to be Pentelic.

The ample use of green-veined cipollino verde as wall 
revetment (Fig. 4, left) is particularly striking. No less 
than a quarter of all processed material originates from 
the Euboean quarries. This abundant presence of cipol-
lino verde at the Imperial Baths can possibly be connect-
ed to Emperor Hadrian, if we assume that the cipollino 
verde ended up in Sagalassos as a gift from the emperor 
to the town.17 

Not only were the quarries of marmor Carystium in 
imperial hands at the time of Hadrian18, moreover, Sa-
galassos had also gained regional importance during his 
reign. As mentioned, Hadrian had selected Sagalassos as 
neokoros city for the imperial cult of Pisidia and the town 
was henceforth referred to as ‘first city of Pisidia, friend 
and ally of the Romans’.19 As the construction of the Im-
perial Baths began under the reign of Hadrian, one can 
indeed imagine that the cipollino verde wall veneer was 
donated by the emperor on this occasion or during one 
of his visits to nearby Pamphylia (Waelkens 2002, 351). 

Considering that cipollino verde was primarily used for 
columns - which can be found in abundance in the cit-
ies along the Ionian and Pamphylian coasts - one would 
expect the donation to also include marmor Carystium 
columns. However, up until now no cipollino verde col-
umns have been found at Sagalassos. Possibly the overland 
transport of columns proved to be too expensive, contrary 
to the transport of wall veneer, which could reach Sa-
galassos in the form of smaller blocks or even as marble 
sheeting. Nevertheless, fragments of verde antico columns 
- which would have travelled the same route as possible 
cipollino verde columns - turn up frequently during exca-
vations in the Imperial Baths nevertheless (Fig. 4, right). 
The quarries of marmor Thessalicum are assumed to have 
been imperial property as well at the time of Hadrian.20 In 
that respect, the imperial gift for the public bath building 
would not only have involved cipollino verde revetment 
blocks and slabs, but possibly also verde antico columns.

Remarkable as well, is the apparent lack of cipollino 
verde in the other rooms of the Imperial Baths. If one 
takes a look at the preliminary results of the quantifica-

tion process for tepidarium I, caldarium I and caldarium 
III, one will notice that cipollino verde accounts for only 
2% of the processed material (Fig. 6, E), as opposed to 
25,5% for frigidarium II and its adjoining apodyterium 
and heated corridor (Fig. 6, D). The late 4th to early 5th 
centuries AD opus sectile floor of frigidarium II and the 
adjoining apodyterium is surprisingly devoid of cipollino 
verde as well. This absence can be explained chronologi-
cally, if we assume that cipollino verde would have been 
supplied primarily at the time of Hadrian. A stretch of 
in situ wall veneer unearthed in the northeast curved 
exedra of frigidarium II, possibly belongs to the original 
Hadrianic lay-out of the room (Fig. 4, left). The west-
ern half of the wall revetment of the exedra is clearly the 
result of a later refurbishment or repair of the wall re-
vetment, consisting of a mix of sham architectural ele-
ments and a whole range of different stone types. The 
eastern half of the exedra, on the other hand, is more 
uniform in the use of its stone types, as well as in the 
application of wall revetment elements. In the western 
part of the exedra, pavonazzetto, cipollino verde, greco 
scritto and white fine-grained marble have been used in 
an irregular manner for slabs as well as moulded profiles. 
In the eastern half of the exedra, however, white fine-
grained marble and cipollino verde have been used in a 
consistent way. White marble was used for the orthos-
tate slabs in the lower section of the wall and cipollino 
verde for the moulded profiles and the slabs of the upper 
section of the wall. Moreover, the wall revetment slabs 
of the western section of the wall have differing widths, 
whereas the widths of the slabs in the eastern section are 
almost identical. A similar consistency in both the use 
of cipollino verde as in the application of the same pro-
file types is present in the moulded profile topping the 
orthostate zone. This uniformity is once again missing 
in the western half of the wall, where multiple types of 
profiles were used, composed of both cipollino verde and 
white fine-grained marble. Another indication for the 
later refurbishment or repair of the western part of the 
exedra is the use of a pilaster shaft fragment as a regular 
wall veneer slab in the orthostate zone. In addition to 
the chronological explanation of the presence of cipol-
lino verde, there could also be a practical reasoning for 
the overwhelming presence of marmor Carystium and the 
proposed original arrangement of the wall veneer in frigi-

16. Since stone types similar to pavonazzetto were for instance also found in the area of Aphrodisias and Milas (Bruno et al. 2009; Bruno 
2010), samples of pavonazzetto were tested isotopically as well. All of the δ18O and δ13C isotope values of the analysed pavonazzetto samples 
fell within the Dokimeian isotope fields (Fig. 5, top right; Table 1).

17. Similar imperial gifts of marble are known from Athens, Smyrna and Tralles. At Athens, the gift was inspired by the city obtaining 
the title of ‘capital of the Greek world’, when it received a donation of ‘one hundred columns of Phrygian marble’ for the construction of the 
Temple of Hera and Zeus Panhellenios (Paus. I, 18, 8-9; Ward-Perkins 1951, 100; Spawforth and Walker 1985, 96; Fant 1993, 155; Russell 
2008, 111-112), whereas at Smyrna the gift concerned 72 columns of pavonazzetto, 20 of giallo antico and 6 of porfido rosso (IGR IV 1431; 
Fant 1993, 155-156; Barresi 2003, 156, 296; Russell 2008, 111).

18. Fant 1990, 101; 1993, 164; Borghini 1998, 202.
19. This title was used for the first time in the building inscription of the neokoros imperial cult temple of Sagalassos, whose construction 

started under Hadrian, but was only completed under his successor, Antoninus Pius (Waelkens 2002, 352; 2005, 385).
20. Borghini 2004, 293; Lazzarini 2007, 24. Granito violetto column fragments have been unearthed regularly at Sagalassos as well, 

but not in the contexts of the imperial bath building (Degryse et al. 2008a, 269). It is assumed that the quarries of marmor troadense were 
imperial property as well, presumably already by the 2nd century AD (Fant 1990, 101; 1993, 164; Ponti 1995, 292; Lazzarini 2007, 24).
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darium II, as the dark green marble would have formed 
an ideal contrasting background for the white marble of 
the statues, which were found during the excavations of 
frigidarium II and its natatio (Fig. 1, middle). As it is as-
sumed that the room may originally have functioned as a 
representative room or a vestibule commonly referred to 
as a basilica thermarum, the presence of statues in niches 
with contrasting dark green backgrounds seems logical. 

Apart from cipollino verde and Dokimeian marble 
types, a wide range of other stone types were used to 
adorn the walls of the bath building. The most popular 
types were greco scritto from Ephesos and local pink 
limestone (Fig. 6, D). Other types found within the 
contexts of the Imperial Baths are rosso antico / cario, 
verde antico, alabaster, bianco e nero tigrato and white 
coarse-grained marble. Archaeometric research has 
shown that the thin wall veneer in white coarse-grained 
marble originates in part from Aphrodisias and Thasos 
(Fig. 5, top left; table 1). Furthermore, very small quan-
tities of granito verde della sedia, porfido rosso antico, 
serpentino and a breccia similar to Bithinian breccia 
corallina have been amongst the finds.21 Remarkable is 
that certain stone types have only been found in small 
dimensions, often as wall or floor opus sectile (Fig. 3, 
middle). Possibly these small slabs were brought to 
Sagalassos as left-overs from large building projects in 

other cities, such as Ephesos, Hierapolis, Perge, Attaleia 
or Side. 

Wall veneer at Sagalassos was not only restricted to 
public buildings, as it has also been found within the res-
idential context of the late 4th to early 5th centuries AD 
phase of the Urban Mansion. Although many of the rooms 
were once covered with wall revetment, only a fraction of 
the material has survived. Most of the wall revetment frag-
ments were found during the excavations of Room 51. The 
composition of this room’s wall veneer is quite similar to 
that of the Imperial Baths, as almost 95% of the material 
used to decorate its walls was imported (Fig. 6, F). Once 
more, white and grey fine-grained marble abounds. Based 
on isotope analyses, the fine-grained marble most probably 
originates predominantly from the quarries of Dokimeion. 
Other Dokimeian marbles, such as pavonazzetto and kap-
lan postu, are present as well. Remarkable once again is the 
absence of cipollino verde wall veneer. Though omnipres-
ent in frigidarium II and its apodyterium, it is almost totally 
absent from Room 51 of the Urban Mansion. This empha-
sizes the fact that cipollino verde was mainly used in the 
context of the Imperial Baths. The lack of cipollino verde, 
which accounts for less than one percent of the processed 
material, is counterbalanced by the presence of alabaster, 
which accounts for almost a fifth of the material. Although 
we are not able to identify the alabaster, we assume that 

21. The breccia corallina found at Sagalassos is possibly of local origin, as only recently a quarry of breccia corallina, located about a 
kilometre from the centre of Sagalassos, has been discovered.

Fig. 5. Isotope diagrams for coarse-grained marble (top left), for fine-grained marble (top right) and for greco scritto from Algeria 
and Ephesos (bottom). Diagrams: Markku Corremans. 
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it concerns alabastro fiorito from Hierapolis, located only 
125 km to the west of Sagalassos.

Supply Routes 

Just as significant as the predominance of Dokimeian 
marble or the overwhelming presence of cipollino verde 
from Euboea in the Imperial Baths, is the absence of 
other stone types. Proconnesian marble is lacking in the 
archaeological record of Sagalassos, whereas white and 
grey Dokimeian marble is omnipresent. One would ex-
pect the opposite, as Proconnesian marble was known as 
one of the cheapest marbles, while Dokimeian pavonaz-
zetto was listed as one of most expensive types of marble 
in the early 4th century AD Price Edict of Diocletian.22 
The Dokimeian quarries were located far inland, high on 
the Anatolian plateau, whereas the Proconnesian quarries 
were situated on an island close by the seashore. Over-
land transport to the coast was minimal at Prokonnesos 
(Ward-Perkins 1980, 329, 334), whilst Dokimeian mar-

ble had to cross several hundreds of kilometres through 
mountainous terrain before it could reach its closest 
seaport (Fig. 7) (Fant 1985, 661). Consequently, owing 
to its easy access and low transport costs, typically grey-
banded middle- to coarse-grained Proconnesian marble 
was ubiquitous in the Eastern Mediterranean from the 
Trajan period onwards. It was, for instance, used abun-
dantly in the so-called Imperial Marble Style of the cities 
along the Southern Pamphylian coast.23 This abundance 
of Proconnesian marble in Pamphylia is in contrast with 
the situation at Sagalassos, where the marble seems to 
be absent from the archaeological record. The high cost 
of marble from Dokimeion did not prevent it from be-
ing used profusely at Sagalassos, instead of the cheaper 
Proconnesian marble. This predilection can partially be 
explained by the fact that ‘expensive’ Dokimeian white 
and grey marble, as well as the regionally quarried high-
quality recrystallized limestone, were easier to transport 
to Sagalassos than the ‘cheaper’ Proconnesian marble. 
Proconnesian marble had to cross the Taurus Mountains 
along the steep slopes of the Klimax Pass on its way to 

22. While the maximum price for pavonazzetto was 200 denarii per Roman foot, Proconnesian marble was not allowed to cost more than 
40 denarii per pes (Barresi 2003, 157-158). Whether the pes used in the edict refers to square foot or cubic foot remains open for debate, but 
according to the cost calculation put forward by Corcoran and Delaine the square foot is the most probable unit of measurement (Corcoran 
and Delaine 1994, 263-265, 272; Barresi 2003, 158). 

23. Ward-Perkins 1951, 101, 103; 1980, 331-334; 1981, 299-305; Fant 1993, 162; Waelkens 2002, 348; Waelkens et al. 2002b, 374-
375, 378; Lazzarini 2007, 23.

Fig. 6. Quantification results for the bichrome mosaic floor of frigidarium I (A), several polychrome mosaic floors of the Urban 
Mansion (B), the opus sectile floor of frigidarium II and its adjoining apodyterium (C), the wall veneer of frigidarium II and its 
adjacent apodyterium and heated corridor (D), the wall veneer of tepidarium I, caldarium I and caldarium III (E) and the wall 
revetment of Room 51 of the Urban Mansion (F). Pie charts: Markku Corremans.
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Sagalassos24 or travel a long distance from the west along 
the Maeander River25, whereas Dokimeian marble could 
easily be carried from the Anatolian plateau to Sagalassos 
using the via Sebaste26 (Fig. 7). This road, constructed in 
6 BC to link the veteran colonies of Southern Galatia, 
such as Antiocheia-ad-Pisidiam, Komama, Kremna, Lys-
tra and Parlais, to the Pamphylian coastal cities, such as 
Side, Attaleia, Aspendos and Perge, passed through the 
territory of Sagalassos.27 It seems only logical that a frac-
tion of the marble, on its route downhill from the Doki-
meian quarries to the Pamphylian harbors also found its 
way to the Pisidian market. As a result, the demand for 
white and grey marble at Sagalassos could easily be satis-
fied by marble trickling down from this Dokimeian mar-
ble flow to the south. One might suggest that Proconne-
sian marble, especially smaller wall and floor revetment 
blocks, could have traveled to Sagalassos by the western 
route as well, but then one disregards the fact that its 
cheaper cost was eliminated by the expensive overland 
transport. Similar to the absence of Proconnesian mar-
ble, the lack of light to dark grey(ish) stone types, such 
as bigio antico, nero antico, bigio morato, africano and 
portasanta, both in columns and revetment slabs can be 
explained by the fact that grey kaplan postu from the 
quarries of Dokimeion was readily available as a substi-
tute for these grey stone types. 

Other imported stone types, such as cipollino verde, 
verde antico, granito violetto, rosso antico / cario and 
greco scritto, are not believed to have reached Sagalas-
sos by the shorter route from the south either, but rather 
by the longer, but easier route from the west passing 
through the Maeander Valley (Fig. 7).28 It can not be 
excluded, however, that a fraction of the wall and floor 
veneer arrived by the southern route as small wall veneer 
blocks or even as wall revetment sheeting.29 The fact that 
these stone types did not seem to have problems reach-
ing Sagalassos can also be better understood if we bear 
in mind that, contrary to white and grey marble, there 
wasn’t an economical local or regional substitute for these 
types of stone. 

Reuse

From the late Antique period onwards, the majority of 
the material used for wall and floor veneer did not reach 
the construction sites at Sagalassos by the above mentioned 
supply routes, as the most prominent source for revetment 
at that time was the reuse of material. While no obvious 
traces of reuse remain in Room 51 of the Urban Mansion, 
we have clear evidence for the recycling of material in the 
Imperial Baths. In the opus sectile floor of frigidarium II 

24. Preliminary results from a tentative hill slope analysis carried out in collaboration with Joeri Theelen supports the view that heavy 
transport from the south was cumbersome.

25. Waelkens, De Paepe and Moens 1988, 90; Dodge 1991, 43-45. It is assumed that heavy transport in the Maeander Valley took place 
overland, rather than on the river proper. According to Strabo the Maeander’s water ‘carried great quantities of mud’ and was therefore only 
‘navigable for small craft’ (Strabo XII, 579; XIV, 636).

26. Waelkens et al. 2002b, 371-374, 378; Waelkens 2005, 378.
27. Mitchell 1976, 122; 1993, 76-77; French 1980, 707-708; Devijver and Waelkens 1997, 310-313; Waelkens et al. 2000, 23-26, 47, 

159; 2002b, 371; Waelkens 2002, 322.
28. With a distance of just under 300km, the western Mediterranean coast is more than three times as distant from Sagalassos as the 

southern coast. 
29. Revetment blocks can be transported to a construction site more easily than columns (Dodge 1991, 37; Waelkens et al. 2002b, 375). 

Russell suggests that wall and floor veneer would be transported to far inland sites in the form of slabs, rather than as difficult to transport 
blocks (Russell 2008, 118-119). 

Fig. 7. Overview of the supply 
routes to and from Sagalassos, 
with the easy trajectories from 
the north, from the west and 
to the south indicated in green 
and the steep, difficult access 
from the south indicated in 
red. Map: Markku Corremans 
(background map: © demis). 
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and its apodyterium some of the tiles have been re-cut from 
wall revetment, showing typical moulded profiles (Fig. 3, 
middle).30 Similar reuse of wall revetment can be found 
on a more limited scale in the bichrome mosaic floor of 
frigidarium I. Even fragments from inscriptions were re-
used as opus sectile floor tiles and as tesserae (Fig. 3, right). 
Based on the similar style and the dimensions of the let-
ters, some opus sectile slabs can be identified as fragments 
from the large inaugural inscription dedicated to Marcus 
Aurelius and Lucius Verus (Fig. 8, top middle). Other 
inscription fragments, used as wall revetment in one of 
the bath tubs of frigidarium II, belong to a poem, which 
has been tentatively dated to the 2nd century AD (Fig. 8, 
right). Another striking example of reuse in wall veneer 
consists of white marble slabs bearing fragments of several 
Egyptianizing reliefs (Fig. 8, left and bottom middle).31 
The slabs were cut in an arbitrary manner, without tak-
ing the scenes on the reliefs into account (Fig. 8, bottom 
middle). Since mortar traces were only found covering the 
reliefs and not their back sides, the reliefs must have been 
facing the wall and, as such, were not visible. 

The use of fluted pilaster slabs as ordinary flat wall 
veneer tiles in the in situ wall revetment of frigidarium II 
and its adjoining apodyterium (Fig. 4, left) is proof that 
at least part of the original wall veneer of the Imperial 
Baths was reused as well. The find of cipollino verde, 
pavonazzetto and kaplan postu wall veneer fragments in 

mortar beds behind in situ wall revetment supports this 
notion of reuse as well. Moreover, the chaotic placement 
of clamps and clamp holes further corroborates the fact 
that the walls of frigidarium II and the adjacent apodyte-
rium have more than once been clad with wall revetment. 

The presence of reused wall veneer, sham architecture 
and inscription fragments all give testimony to the fact 
that the opus sectile floor and the wall veneer of frigidari-
um II and its apodyterium, as well as the bichrome mosaic 
floor of frigidarium I, did not all belong to the original 
lay-out of the bath building, but are, in effect, part of one 
of the many renovation phases of the building dated to 
the 4th to 6th century AD. 

Conclusion

At Sagalassos, the quarries of Dokimeion were not 
only a prominent source of marble for statuary, columns 
and decorative building elements, but even more so for 
wall and floor veneer. Although local stone was preferred 
for mosaic floors, the large majority of the material used 
for the polychrome opus sectile floor panels of the Impe-
rial Baths and for its wall revetment was imported from 
the Dokimeian quarries. In addition to different types of 
Dokimeian marble, a wide variety of exotic stone types 
originating from different corners of the Eastern Medi-

Fig. 8. Egyptianizing relief fragments reused as wall veneer slabs (left and bottom middle). Inscription fragments reused as floor 
and wall revetment slabs (top middle and right). All finds originate from frigidarium II and its apodyterium. Photos: Markku 
Corremans (left and bottom middle), Marc Waelkens (top middle), Sagalassos Archaeological Research Project (right). 

30. Similar reuse of moulded wall veneer slabs in opus sectile floors can, for instance, also be witnessed in the opus sectile floor of the 
Oktagon in the early 4th century AD Palace of Galerius at Thessaloniki (Lazzarini et al. 2002, 108, Fig. 5; 112, Fig. 12) and the 5th century 
AD Marmorsaal of the Vedius Gymnasium of Ephesos (Steskal and La Torre 2008, 19, pl. 66.5).

31. It is not clear whether or not these reliefs originate from a place of worship. Nevertheless, at a certain moment Egyptian gods seem to 
have gained some popularity at Sagalassos, as Egyptianizing artefacts, such as a skyphos with a relief of Isis, a marble bust of Isis and a figurine 
depicting Harpocrates have been unearthed at the site (Talloen 2001). 
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terranean, such as Asia Minor, Greece and Egypt, were 
used - and reused - for wall and floor revetment purposes. 
The intensive application of cipollino verde as wall ve-
neer in the Imperial Baths can possibly be interpreted 
as the result of a donation from Emperor Hadrian to 
the town of Sagalassos. Although we lack concrete evi-
dence to substantiate our hypothesis, the imperial own-
ership of the quarries of marmor Carystium at the time 
of Hadrian and his selection of Sagalassos as neokoros for 
Pisidia, are two circumstances that seem to corroborate 
this assumption. A similar supposition can be made for 
the presence of verde antico column fragments, found in 
contexts belonging to the Imperial Baths of Sagalassos. 
Just as significant as the presence of Dokimeian marble 
and cipollino verde is the lack of Proconnesian marble at 
Sagalassos. Marble from Prokonnesos, which was one of 
the most frequently used marbles for building purposes 
throughout the Roman Empire and which can be found 
in abundance along the Pamphylian coast, is lacking in 
the archaeological record of Sagalassos. This absence can 
be explained by the fact that the western overland access 
route from the Ionian coast to Sagalassos was long and 
costly, whereas the southern course from Pamphylia was 
steep and awkward. Moreover, fine-grained white and 
grey Dokimeian marble passing through Sagalassian ter-
ritory on its way to the southern coastal cities, as well 
as a regionally quarried recrystallized white limestone of 
exquisite quality, were readily available at the Sagalassian 
construction sites. As a result of these circumstances we 
assume that the demand for other, similar types of mar-
ble was eliminated. Equally, grey tigerskin-patterned ka-
plan postu originating from the Dokimeian quarries can 
be deemed a substitute for other light to dark grey(ish) 
types of stone.

Even though we now have identified the provenance 
of most of the local and imported stone types used at 
Sagalassos, it still remains unclear which supply routes 
were taken and to which extent. While it is plausible - 
or even obvious - that for certain stone types the longer 
but easier route from the west would have been preferred 
to the more difficult southern trajectory, we do not ex-
clude transport of small-sized wall revetment blocks or 
marble sheeting from the southern Pamphylian ports 
all together. To get a better insight in the course of the 
supply routes, their intensity of use and the goods trans-
ported along their trajectory, more research is essential. 
Therefore, a more accurate picture of the trajectory and 
inclination of the supply routes and a better knowledge 
of the stone types used at the sites along these routes are 
required. We hope that future research at Sagalassos and 
at other sites will allow us to get a better understand-
ing of the transport of heavy stone materials to a hard to 
reach, inland provincial town such as Sagalassos.
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quArry OrIgInS, COMMISSIOn, And IMpOrT Of The MArbLe SCuLpTureS 
frOM The rOMAn TheATer In phILAdeLphIA/AMMAn, JOrdAn

E. A. Friedland and R. H. Tykot

Abstract
While extensive work has been conducted on marble ar-
tifacts discovered in Israel and Syria, only a few studies 
have sampled marbles from Roman Jordan, and those 
have focused on architectural artifacts. This study is the 
first in a series, designed to document and interpret the 
quarry origins of marble statuary that was imported to 
Roman Arabia. Five marble statues discovered in the Ro-
man Theater of Amman in 1957 were sampled. All sam-
ples were analyzed for maximum grain size (MGS) and 
by X-ray fluorescence (XRF) and stable isotope analyses. 
The absence of magnesium in all samples, determined 
by XRF, indicates that all are calcitic marble. The com-
bination of MGS and isotopic analyses suggests that the 
pieces come from quarries in Greece and Turkey. These 
results provide insights into the logistics of commission-
ing and importing marble statues to Arabia. 

Keywords 
Roman sculpture, isotopic analyses, Roman Near East, 
Arabia, Philadelphia/Amman.

Introduction

While extensive work has been conducted on ar-
chitectural, funerary, and sculptural marbles discovered 
in Israel (Pearl 1989; Pearl and Magaritz 1991; Fischer 
1998, 2002, 2009; Friedland 1999), and recently, a com-
prehensive research program to analyze the origins of 
marble sarcophagi and statuary discovered in Syria has 
been undertaken (Wielgosz 2000, 2001, 2008; Wielgosz 
et al. 2002), only a few studies have been conducted on 
marble artifacts from Roman period Jordan, and those 
have focused solely on architectural marble (Al-Bashaireh 
2003). Because studies have shown that the marble for 
architectural elements and sarcophagi was often quarried 
in standardized sizes and shipped in multiples or groups 
(quarry-state or partially- or fully-carved), while statues 
tended to be shipped individually (fully-carved, partially-
carved, or in quarry-state) (Russell 2011, 150), it is im-
portant to study all genres of marble artifacts discovered 
in a region (Russell 2008, 117-119). Though there are 
fewer finds and published studies of marble architectural 
elements, over 100 marble sculptures have been discov-
ered in Jordan, documented mainly at the sites of Phila-
delphia/Amman, Gadara/Umm Qais, Gerasa/Jerash, and 
Petra (Weber 2002), and new finds are discovered regu-
larly. Knowledge of the quarry origins of marble statues 
discovered in Jordan can significantly enhance our un-

derstanding of trade routes, the economics of the use of 
marble, the role of Roman Arabia in the broader impe-
rial marble trade, and the goals of the patrons of these 
expensive, imported artifacts. This study, therefore, was 
designed as the first in a series to document and inter-
pret the quarry origins of the three-dimensional marble 
statuary that was imported and installed in the major, 
urban monuments of Roman Arabia. This study presents 
the first phase of research that focused primarily on the 
quarry origins of the statues: after a brief introduction 
to Roman Philadelphia/Amman, its theater, and the five 
statues found there, we review the results of the scientific 
analyses of the marble and present conclusions about the 
logistics of commissioning and importing these marble 
statues to Arabia. 

The statuary associated with the Roman Theater 
in Amman was chosen as the first group to be studied, 
because of the accessibility of the statues for extracting 
marble samples, because the five pieces are all clearly 
documented as having been found in the excavations of 
the Roman Theater (though we lack more precise finds-
pots), and because they are associated with a major mon-
ument that was located in one of the key cities of Ro-
man Arabia and for which there is some, however small, 
epigraphic evidence. Philadelphia/Amman, which was 
given its Greek name under Ptolemaic rule (c. 323-218 
BC), was one of the initial ten cities of the Decapolis, a 
league of Hellenistic centers established by the Roman 
general Pompey the Great in 64/63 BC. Thus the city 
played a key role in the region from the earliest Roman 
presence there. After the Roman annexation of Arabia in 
AD 106, Philadelphia was incorporated into the major 
highway, the Via Nova Traiana, that the Romans con-
structed from Aila/Aqaba in the south to the capital of 
Roman Syria, Bosra, in the north, and eventually Phila-
delphia served as a major junction to seven highways 
(Roll 2005, 111). While the city had clear ties to its 
Hellenistic past (as evidenced by its Greek constitution, 
issuance of coins, and structures such as the theater, ode-
on, and gymnasium), “its sense of Roman identity was 
linked to the forum, the baths, the temple complex on 
the citadel, the colonnaded streets, bridges, a splendidly 
engineered conduit, a military presence, dedications 
to emperors and governors, and the highways that ran 
through and near the city” (MacAdam 1992, 38-39). 
As we will see, the theater and its statues constituted an 
important part of this adoption of Roman cultural and 
religious institutions. 

The large theater of Philadelphia/Amman was built 
into the side of the hill just south of the Roman Fo-
rum, sometime during the middle to late 2nd century 
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AD (Hadidi 1970, 61-67; El Fakharani 1975; North-
edge 1992, 58; Segal 1995, 82-85; Retzleff 2001, 47-
48). The structure has been cleared, excavated, and re-
stored since 1957. Multiple fragments of a limestone 
architrave block of the scaenae frons (stage building) 
bear an inscription, the most legible part of which reads, 
“To…Titus Aelius Hadrianus Antoninus Caesar Augus-
tus, Himself and His Entire House” (full inscription: 
Gatier 1986, 41-42, nr. 16; legible portion only: El Fa-
kharani 1975, 400-403; Stemmer 1978, 25; Vermeule 
1978, 104; Gergel 2004, 400). This inscription names 
the honorand to whom the stage building on which it 
was inscribed if not the entire theater was dedicated, the 
Emperor Antoninus Pius, who ruled from AD 138-161. 
Another fragment of the architrave block names the city 
of Philadelphia (Gatier 1986, 42, nr. 16j), while a third 
fragment mentions something “public” and may refer 
to the public treasury of the city and Philadelphia’s role 
as patron of the construction or renovation of the scae-
nae frons or of the entire theater (Gatier 1986, 42, nr. 
16d). It should be noted, however, that the inscription 
does not provide a secure date for the construction of 
the theater itself or for the individual statues discovered 
within its ruins. Further evidence for the dating of the 
theater comes from a coin of Marcus Aurelius (AD 169-
177), minted at Philadelphia/Amman, that was found 
“at the bottom of the scaenae frons almost on bedrock” 
(Hadidi 1970, 66). This is the earliest coin discovered in 
the theater. Thus, the stage building, which had to have 
been constructed after the completion of the main seat-
ing area of the theater, must have been built sometime 
during or after the reign of Marcus Aurelius, the son 
and successor (along with his brother, Lucius Verus) of 
Antoninus Pius.

The sculptures from the Roman Theater in 
Philadelphia/Amman

Five statues were uncovered in the excavations of 
the theater (though, as mentioned above, their exact 
findspots are unknown): two larger-than-life-size por-
traits and three mythological statues. The over-life-size 
statue of a cuirassed man (Fig. 1), standing 1.18 m tall 
and preserving the torso and upper legs, has been iden-
tified as one of the Antonine emperors (El Fakharani 
1975, 399-400; Stemmer 1978, 25, II 4a; Vermeule 
1978, 104-105; Weber 2002, 509-510; Gergel 2004, 
400). The imperial identification is derived from the 
piece’s scale and costume, both of which were generally 
reserved solely for portraits of emperors (Rose 1997). 
Though there is not enough evidence to determine 
conclusively whether the statue represented Hadrian or 
Antoninus Pius, the composition of the breastplate and 
the motifs on the lappets are best associated with east-
ern, Hadrianic breastplate types (Gergel 2004, 400). At 
the center of the breastplate Athena stands atop a nurs-
ing she-wolf and is flanked by a serpent (proper right) 
and an owl (proper left). The goddess is being crowned 

by two flanking Nike figures. Further support for an 
identification as Hadrian comes from the fact that the 
piece has been dated iconographically and stylistically to 
the second or third quarter of the 2nd century AD (late 
Hadrianic or immediately post-Hadrianic periods, when 
statues of the deceased emperor would still be erected) 
(Weber 2002, 510; Gergel 2004). 

Also found in the Theater in Amman and of com-
parable scale to the over-life-size statue of a cuirassed 
emperor is an over-life-size statue of a draped female 
(Fig. 2), which stands 1.46 m tall and preserves the 
torso, most of the legs, and portions of both arms of 
the figure (El Fakharani 1975, 400; Vermeule 1978, 
104; Weber 2002, 510). The woman wears a tunic and 
a pallium and is heavily draped in a mantel. Though 
the figure’s identity is not knowable, the piece is likely 
to have represented one of the female members of the 
imperial family from the Trajanic, Hadrianic, or Anto-
nine periods (El Fakharani 1975, 400; Vermeule 1978, 
104). First, the draped female is dated stylistically to 
the second or third quarter of the 2nd century AD (late 
Hadrianic or early Antonine periods). Second, its scale 
is comparable to that of the cuirassed emperor. Finally, 
empresses and other related imperial women commonly 
accompanied depictions of emperors in such sculptural 
programs.

Though it is not possible to know for certain where 
these two pieces were originally displayed in the theater, 
one scholar has proposed that due to their similarity 
in scale, workmanship, date, and subject matter, these 
two larger-than-life-size pieces would have originally 
been pendants and installed in the two large niches in 
the scaenae frons (El Fakharani 1975, 400). In fact, two 
larger than life-size Hadrianic or Antonine portraits are 
perfectly at home in the Theater in Amman for several 
reasons. First, these subjects are in keeping with the dedi-
cation of the stage building to Antoninus Pius. The focus 
of sculptural displays in Roman theaters was on “por-
traits, politicians, and propaganda”, and in the imperial 
period, portraits of emperors and their families became 
the central displays in scaenae frontes throughout the Ro-
man world (Sturgeon 2004, 29). Second, the Hadrianic 
and Antonine date of these two portraits is in keeping 
with the fact that imperial dynastic groups were espe-
cially common in theater displays during the Hadrianic 
and Antonine periods (Sturgeon 2004, 32). Third, the 
larger than life-size scale of these two pieces compares to 
imperial statues dedicated in other theaters throughout 
the empire and makes these statues appropriate pieces to 
have filled the two aediculae on either side of the central 
door in the scaenae frons. While we only have evidence 
for the portrait of Hadrian or Antoninus Pius and some 
related female member of the Hadrianic or Antonine 
family, it is entirely possible that these pieces could have 
been part of a larger dynastic sculptural program and that 
statues depicting other members of the Antonine family 
could have been installed in niches on a second storey of 
the stage building, which has been reconstructed due to 
the numerous pedestals, columns, and Corinthian capi-
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tals that were found in the debris that covered the stage 
building (Hadidi 1970, 66).

In addition to these two over-life-size portraits, three 
mythological figures were recovered from the theater. An 
over-life-size torso of Asklepios of the Florence type (Fig. 
3) stands 0.76 m tall and preserves the torso from the 
base of the neck to just below the navel as well as the 
figure’s left arm (Weber 2002, 505-506). The god wears 
a mantel that is pulled diagonally across the back, flows 
over the left shoulder, down the left side of the body, 
and crosses the front of the torso horizontally over the 
navel. The piece has been dated stylistically to the sec-
ond half of the 2nd century AD (Antonine period) and is 
most likely a replica of the cult statue of the Pergamene 
Asklepieion (Weber 2002, 505-506). Though images of 

Asklepios were not prevalent in Roman theaters, there is 
some evidence for the healing god’s presence in theaters 
both in the West and the East (Fuchs 1987, 51, 112, 
186; Sturgeon 2004, 158-159). The over life-size scale 
of this figure makes it likely that it was displayed either 
in one of the niches in the proposed second storey of the 
scaenae frons or between the columns of the stage build-
ing, as was also common.

A two-thirds life-size statue of Athena Hephaisteia 
(Fig. 4) found in the Roman Theater stands 1.08 m tall 
and preserves the draped body of the standing goddess 
from the neck down, though her arms are missing from 
just above the elbows (J.6384; El Fakharani 1975, 398-

Fig. 1. Cuirassed Roman Emperor, late Hadrianic/early 
Antonine period (125-150 AD), marble, Roman Theater, 
Amman (exact findspot unknown). Photo: Elise A. Friedland; 
courtesy of the Department of Antiquities of Jordan. Fig. 2. Draped female, late Hadrianic/early Antonine period 

(125-175 AD), marble, Roman Theater, Amman (exact 
findspot unknown). Photo: Elise A. Friedland; courtesy of the 
Department of Antiquities of Jordan. 
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399; Weber 2002, 505). The piece also preserves most 
of her base and a portion of her shield, which served as 
a support. The statue has been dated stylistically to the 
second half of the 2nd century AD (the Antonine period) 
(Weber 2002, 505). The small scale of the piece sets it 
apart from the two over-life-size portrait statues and the 
over-life-size statue of Asklepios, and one scholar has pro-
posed that the piece, because of this distinction in scale 
and because of its subject matter, was meant to be dis-
played in the rectangular exedra at the top center of the 
theater’s auditorium that may have served as a miniature 
temple (El Fakharani 1975, 398-399). However, other 
scholars have proposed that this temple honored the Tyr-
ian Herakles and his mother Asteria as opposed to Ath-
ena (Hadidi 1970, 65, n. 90), and in any event, there is 
no way to determine the statue’s original display location 
within the theater. The piece’s small scale makes it less 
likely that it served as a cult statue and highly unlikely 
that it was displayed in the superstructure of the scaenae 
frons. In terms of subject matter, Athena was one of the 
seven most common deities represented in the decorative 
sculptures of Roman theaters (Sturgeon 2004, 29). 

Finally, the base of a statuette of Hermes was also dis-
covered in the Roman Theater (Fig. 5) (J.8064; Weber 
2002, 507). The oval base preserves only the right lower 
leg and both nude feet of the god as well as the tree trunk 
support and the body of his accompanying sheep. The 
piece measures 0.40 m at its highest-preserved point and 
0.48 m at its greatest-preserved width. The statuette has 
been dated stylistically to the second half of the 2nd cen-
tury AD (or the Antonine period) (Weber 2002, 507). 

Hermes was also one of the seven most common deities 
represented in the decorative sculptures erected in Ro-
man theaters, though this sculptural type with the ac-
companying sheep is not recorded as appearing widely 
(Sturgeon 2004, 29). The statue’s small scale makes it 
highly unlikely that it was displayed in the superstructure 
of the scaenae frons.

Thus, the sculptural finds from the Roman Theater 
in Amman include at least three pieces (the Cuirassed 
Emperor, Draped Female, and Asklepios of the Florence 
Type) that were very likely displayed in the aediculated 
façade of the scaenae frons.

Fig. 3. Asklepios of the Florence Type, Antonine period 
(150-200 AD), marble, Roman Theater, Amman (exact 
findspot unknown). Photo: Elise A. Friedland; courtesy of the 
Department of Antiquities of Jordan. 

Fig. 4. Athena Hephaisteia, 150-200 AD, marble, Roman 
Theater, Amman (exact findspot unknown). Photo: Elise 
A. Friedland; courtesy of the Department of Antiquities of 
Jordan. 
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Quarry origins of the marble sculptures

The samples taken from the five sculptures discovered 
in the Theater at Philadelphia/Amman were analyzed by 
the Laboratory for Archaeological Science at the Uni-
versity of South Florida for maximum grain size (MGS) 
using a Jens optical microscope equipped with cross-po-
larized lenses; by X-ray fluorescence spectroscopy using 
a Bruker III-V portable XRF instrument with a vacuum 
generator attachment, specifically for testing the presence 
of magnesium; and by stable isotope ratio analysis us-
ing a Finnigan-MAT Delta Plus equipped with a Kiel III 

gas generating device using 100% phosphoric acid at 90° 
C. The precision of the isotope data is about ± 0.1‰. 
The XRF analysis indicated that none of the marble 
samples tested contained significant amounts of magne-
sium, thus eliminating possible dolomite marble sources 
such as Thassos. The results of the isotopic analyses and 
maximum grain size measurements are shown in Table 
1 and Fig. 6. In general, the results demonstrate that 
the marble for the statues that were once displayed in 
the Roman Theater of Philadelphia/Amman originated 
in well-known quarries of Roman period Greece (Pen-
telikon, Naxos, and perhaps Paros-2) and Turkey (with 
possible quarries including Aphrodisias, Ephesos, My-
lasa, Prokonnesos (Marmara), Uşak, and Heracleia). No-
tably, none of the statues sampled and tested were made 
of marble from Italy.

It is instructive to compare these results to the quar-
ry origins for other statues from Jordan that have been 
sampled and to consider the ramifications of the quar-
ry sources for the logistics of the commission, import, 
production and display of marble sculptures in Roman 
Arabia. First, the quarry origins for the five pieces re-
ported here are comparable with those determined for 
marble statuary from Roman period Syria (Wielgosz 
2000, 2001, 2008; Wielgosz et al. 2002) and Palestine 
(Pearl 1989; Fischer 2002, 2009), regions which are both 
known to have imported marble statuary from Greece 
and Turkey as opposed to Italy. The quarry origins for 
the pieces from the Theater in Amman are similar to the 
those of two other pieces from Amman (discovered in 
the Agora and the Great Temple) and two pieces from 
Gadara/Umm Qays (one from the West Theater and 
one from the decumanus maximus found on the north 
sidewalk near the Nymphaeum) that were sampled for 

Fig. 5. Base of a statue of Hermes, 150-200 AD, marble, 
Roman Theater, Amman (exact findspot unknown). Photo: 
Elise A. Friedland; courtesy of the Department of Antiquities 
of Jordan. 

Fig. 6. Map of quarry 
origins of statues from the 
Roman Theater, Amman. 
Drawing: Lorene Sterner. 
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preliminary comparative purposes (Friedland and Tykot 
2010). The marble for the five pieces from the Theater 
in Amman also comes from some of the same quarries 
that supplied marble for the only other group of statuary 
from Jordan that has been tested, eleven statues from the 
North Hall of the East Baths at Gerasa (Friedland 2003). 
However, it is interesting to note that the well-known, 
northern Greek quarries of Thassos seem to have been a 
more prominent supplier of marble for the group erected 
in the East Baths at Gerasa (where seven of the eleven 
statues are made of Thasian marble), while Thasian mar-
ble is not represented in the statues discovered to date 
in the Roman Theater in Amman. Thus, this small data 
set from Jordan (which hopefully will be augmented by 
future phases of this marble sourcing project) not only 
begins to fill a void on the map of the imperial marble 
trade, but expands our basis for understanding the trade 
networks between the major quarries of Greece and 
Turkey and the various regions and cities of the Roman 
Near East. Future studies may consider possible overland 
paths from ports of entry on the Levantine coast such as 
Berytus, Sidon, Tyre, Caesarea Maritima, and Ascalon to 
the city of Philadelphia/Amman itself; because issues of 
grade made the transport of heavy marble statues differ-
ent than that of other, lighter-weight commodities, we 
cannot assume that the most direct route – in this case 
the road from Caesarea Maritima through Sebaste, Ne-
apolis, Coreae and then to Philadelphia – was used (Roll 
1983, 145; 2002, 217; 2005, Fig. 1).

Second, the specific quarry origins for each piece 
are also important, because scholars have long tried to 
identify the origins of the marble of some of these stat-
ues with the naked eye. For example, while El Fakha-
rani identified the marble of the statue of a Cuirassed 
Emperor as coming from “Carrara” (El Fakharani 1975, 

399), Vermeule stated that he believed that the piece was 
made from “Greek marble, probably of a good main-
land grade” (Vermeule 1978, 105); indeed, our chemi-
cal and petrographic tests reveal that the Cuirassed Em-
peror was made from marble quarried at Mt. Pentelikon 
in Greece.

Third and perhaps most importantly, the results 
provide further data for considering the logistics of the 
commission and import, production and display of spe-
cific marble statues discovered in Arabia. As noted above, 
El Fakharani (and others following him) have proposed 
that, because of their similar scale and the similar work-
manship on their backs, the statue of a Cuirassed Em-
peror and the statue of a Draped Female were initially 
part of a pair or a group, perhaps installed in two of the 
niches that flank the central opening in the scaenae frons 
(El Fakharani 1975, 400; Vermeule 1978, 104; Gergel 
2004, 400). While these two pieces certainly seem to 
have been displayed together, if not as pendants then 
as part of a sculptural program, it is interesting to note 
that they are carved of marble from two different quar-
ries: the Cuirassed Emperor is made of marble quarried 
on Mt. Pentelikon, Greece, while the Draped Female is 
carved of marble from Prokonnesos (Marmara) in Asia 
Minor. If the portraits were, in fact, originally meant to 
be displayed together (and not reused and combined af-
ter initial installations in other disparate monuments), 
this difference in quarry origins reveals interesting sce-
narios for the logistics of commission and import. It seems 
that the patron was not concerned that the pair should 
be made of the same marble, so that the patron did not 
“order” the “group” from a single marble quarry or as-
sociated sculptural workshop. While there are multiple 
possible scenarios for the commission and acquisition of 
these pieces (Russell 2008), we mention only a few here. 

Statue uSf # δ18O δ13C Isotopic Matches MgS probable

Cuirassed 
Emperor

10790 2.6 -6.3
Naxos; Pentelikon; Prokonnesos 
(Marmara)-2; Djebel Ichkeul 
(Tunisia); Doliana 1?

1.0 Pentelikon

Draped 
Female

10791 4.0 -1.5
Prokonnesos (Marmara)-1; Thasos, 
Cape Vathy; Denizli-1

3.0 Prokonnesos (Marmara)-1

Asklepios 10792 3.5 -3.6
Paros-1; Prokonnesos (Marmara)-1; 
Thasos, Cape Vathy

2.5 Prokonnesos (Marmara)-1

Athena 10794 2.3 -3.7

Aphrodisias; Carrara?; Dokimeion 
(Afyon); Naxos; Paros-2; Pentelikon?; 
Prokonnesos (Marmara)-1; Mani?; 
Mylasa; Uşak; Heracleia

2.0
Aphrodisias; Naxos; Paros-2; 
Prokonnesos (Marmara)-1; 
Mylasa; Uşak; Heracleia

Hermes/Good 
Shepherd

10795 1.1 -3.8
Aphrodisias; Dokimeion (Afyon); 
Naxos; Paros-2; Prokonnesos 
(Marmara)-1?; Ephesos 2; Mylasa

2.0
Aphrodisias; Paros-2; 
Prokonnesos (Marmara)-1?; 
Ephesos 2; Mylasa

Table 1. Results of chemical and petrographic analyses of five marble statues from the Roman Theater in Philadelphia/Amman.
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First, the patron could have worked with regional marble 
agencies and ordered the pieces from different quarries. 
Alternately, the patron could have ordered these statues 
from a marble yard, where blocks of marble suitable for 
over-life-size statuary were waiting to be carved. Still a 
third scenario is that the patron could have purchased 
the two statues individually as pre-carved pieces that 
had been imported fully-carved from foreign sculptural 
workshops and were held in stock at a Levantine marble 
yard, awaiting a purchaser. 

The quarry sources reveal interesting information 
regarding the production of the statues from the Theater 
in Amman. The scientific tests support earlier stylistic 
analyses of the two pieces (published long before this 
quarry sourcing study was undertaken) that associated 
the Cuirassed Emperor with an Eastern, Greek sculp-
tural workshop (Weber 2002, 510; Gergel 2004) and 
the Draped Female with a sculptural workshop in Asia 
Minor (Weber 2002, 510). If some scholars’ claims 
that sculptors tended to work marble from their own 
regions are correct (Rockwell 1990, 221; 1993, 2-5), 
then it could be that these pieces were carved by dif-
ferent sculptors and were not commissioned from one 
artist or workshop. Of course, this diversity of marble 
sources and carving styles is seen not just in this pair 
of the Cuirassed Emperor and the Draped Female, but 
in all five of the statues recovered from the Theater, so 
that the same conclusions hold true for the sculptural 
embellishment of the entire monument: the five statues 
discovered in the Roman Theater were not originally 
“ordered” from a single quarry or associated sculptural 
workshop as a group, though they were certainly dis-
played together at some point during the history of the 
theater.

To place these new insights on the commission, im-
port, production, and display of the statues from the Ro-
man Theater in Amman into perspective and to further 
understand the importance of the scientific analyses of 
quarry origins, some brief background about the nature 
of sculptural displays in theaters and the dedication of 
imperial dynastic portraiture is useful. Though the sculp-
tures displayed throughout Roman theaters were aggre-
gative, that is they were often erected individually and 
throughout the lifespan of the monument, the statuary 
installed in the scaenae frons, at least the main figures 
erected in the niches, was generally installed as a group 
at the time of dedication of the stage building (Sturgeon 
2004, 26, 33) – in the case of the Roman Theater in 
Amman probably during the reign of Antoninus Pius 
or of Marcus Aurelius. The sculptural programs from 
scaenae frontes, then, have a higher likelihood of having 
been ordered from a single marble quarry and associated 
sculptural workshop; this is the case, for example, with 
the statuary from the niches of the scaenae frons of the 
theater at Corinth (Sturgeon 2004, 22-25). The fact that 
the pieces from the Theater in Amman may very well 
have been dedicated contemporaneously, but come from 
disparate quarry sources and sculptural traditions, then, 

provides an interesting reminder to us today that the an-
cients were perfectly comfortable viewing sculptural pas-
tiches; it also has interesting implications regarding the 
standardization of sizes of both pre-carved statues and 
blocks to be carved into statues that were shipped from 
quarries in Turkey and Greece to marble yards along the 
Levantine coast; mostly, it reflects the geographical and 
geological realities of the Roman Near East. What is im-
portant to note, though, is that these geographical and 
geological realities did not inhibit Philadelphia/Amman 
(and other urban centers of Arabia) from participating 
in mainstream, Roman political, social, and religious 
spheres. In fact, such groups of imperial portraits as that 
dedicated in the Amman Theater could not have been 
erected without the dedicator’s submitting a specific re-
quest to the emperor and receiving permission to honor 
the emperor and his family by dedicating these statues. 
No matter who the dedicators of the sculptural program 
from the scaenae frons were, one of the intended messages 
must have been that the city of Philadelphia/Amman 
ranked among the great cities of the Roman Near East 
and that it had clear imperial connections. The sculp-
tural group from the Roman Theater in Amman, there-
fore, constitutes an important remnant of the political 
affiliations that, in part, necessitated the maritime con-
nections between the far Eastern empire and the imperial 
core, providing an example that occurred shortly after 
the import of marble to the Roman Near East began on 
any serious scale. 
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Abstract
The “peopled” scroll motif is characterized by the “ba-
roque” design that was common in Hellenistic art and 
popular throughout the Roman and Byzantine periods. 
The Beth Shean/Scythopolis Roman theatre marble 
friezes, decorated the scaenae frons and dated to the late
2nd – early 3rd century AD, constitute the largest and rich-
est assemblage of “peopled” or “inhabited” scrolls found 
to date in the Land of Israel. In addition, this motif is 
also found in the Roman theatre and other buildings 
at Caesarea Maritima, in the Temple of Baalshamin at 
Kedesh, Upper Galilee, in ancient Galilean synagogues, 
etc. Many variants are noted, evidence of the freedom 
enjoyed by the artists and craftsmen in their choice of 
motif, design and execution. Typological analysis and 
study of the motifs may reveal repeated use of a particular 
motif or composition and possibly even locate the model 
employed.

Keywords 
“Peopled”, “inhabited”, scroll, frieze, scaenae frons, “ba-
roque”, theatre, protome, putti, animal, leafy head, mask, 
blossom, “Oceanos”, Medusa, Dokimeion, Proconnesus.

Introduction

Vitruvius is critical of the sort of ornamentation that 
uses candelabra and “peopled” scroll motifs, regarding 
them as a non realistic combination of various elements, 
a deviation from Classical ornamentation and an insult 
to good taste. His very objections, however, in them-
selves point to the popularity of this convention (Vitru-
vius, VII.v.3-4).

The “peopled” scroll ornament is characterized by 
the “baroque” design that was common in Hellenistic 
art (Toynbee and Ward-Perkins 1950, 1-43) and popular 
throughout the Roman and Byzantine worlds (Ovadiah 
and Turnheim 1994). The Beth Shean Roman theatre 
friezes, decorated the scaenae frons and dated to the late 

2nd– early 3rd century AD, constitute the largest and 
richest assemblage of “peopled” scrolls found to date in 
the Land of Israel (Ovadiah and Turnheim 1994). In 
addition, this motif is also found in the Roman theatre 
and other buildings at Caesarea Maritima,1 in the Ro-
man temple dedicated to Baalshamin at Kedesh, Upper 
Galilee,2 in ancient Galilean synagogues,3 at Beth Gu-
vrin/Eleutheropolis,4 in Jerusalem,5 in Bethlehem,6 in 
ancient settlements on the Golan Heights,7 etc.

All the blocks decorated with “peopled” scrolls in the 
Roman theatre at Beth Shean are of a grey-veined mar-
ble, which raises the possibility that the marble was quar-
ried at Proconnesus (the Island of Marmara) and a small-
er proportion at Dokimeion (Phrygia) in Asia Minor. 
Although it is difficult to trace conclusively the source 
of the marble8 or, in this connection, the source of the 
models or origin of the masters, isotopic examination of 
the marble blocks made possible to attribute their origin 
mainly to the quarries at Proconnesus.9 It cannot how-
ever be determined if the working of the marble, includ-
ing that of the reliefs and the ornamentation, was carried 
out wholly or in part at the quarry prior to marketing, or 
subsequently in the theatre area.

“Peopled” scroll decoration may be divided into five 
thematic-iconographic types: animal-protomai, putti 
confronting animals, blossoms, leafy heads and masks 
and human busts. Many variants are noted, evidence of 
the freedom enjoyed by the artists and craftsmen in their 
choice of motif, design and execution. Typological analy-
sis and study of the motifs may reveal repeated use of a 
particular motif or composition and possibly even locate 
the model employed. 

Animal-protomai (Figs. 1-7) 

The animals appear in heraldic groups, or in con-
secutive composition. Friezes decorated with only ani-
mal-protomai constitute the largest group within the 
marble blocks preserved at Beth Shean Roman theatre 
(Ovadiah and Turnheim 1994, 94-95). Study of the ani-

1  Turnheim and Ovadiah 1996, 262-304.

2  Fischer et al. 1984, 146-172; Ovadiah and Turnheim 1994, 138-139.

3  Kohl and Watzinger 1916 (1973); Ovadiah and Turnheim 1994, 137-141.

4  Ovadiah and Turnheim 1994,147-148, Ills. 280-281.

5  Ovadiah and Tutnheim 1994,146.

6  Ovadiah and Turnheim 1994,146.

7  Ovadiah and Turnheim 1994, 134-137, Ills. 264-266.

8  For the difficulty and doubts entailed in assigning any scientific basis for the source of the marble, see Margolis 1989, 104-110.

9  Pearl and Magaritz 1991, 295-303.
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Fig. 1. Animal-protomai. Photo: Asher Ovadiah.

Fig. 3. Animal-protomai. Photo: Asher Ovadiah.

Fig. 4. Animal-protome. Photo: Asher Ovadiah.

Fig. 2. Animal-protome and a putto. Photo: Asher Ovadiah.

Fig. 5. Animal-protomai. Photo: Asher Ovadiah.

Fig. 6. Animal-protome. Photo: Asher Ovadiah.

Fig. 7. Animal-protome. Photo: Asher Ovadiah.
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mals within scrolls on the Beth Shean friezes (based on 
those sufficiently well preserved to be identified) shows a 
much more limited range than that employed for mosaic 
pavements (Dauphin 1978, 419-423). Two main groups 
have been identified: a) carnivores – lion, lioness, leop-
ard, hound and dog; b) herbivores – usually domesticated 
animals – horse, goat or sheep, camel, bull or cow, swine, 
bear and boar.

Most of the animals listed above recur several times 
at the Beth Shean theatre, with the exception of the 
camel, dog, hare or mouse(?) and possibly a hen that 
occur only once, as does a griffin. Animals confronting 
putti are even more limited in variety with only a lion-
ess or leopard, ox, bull or cow identified (Ovadiah and 
Turnheim 1994, 95). Each animal or putto is isolated 
within the scroll and disproportion exists in the details 
of the images.

To the extent that a picture can be obtained from the 
identifiable animals in relation to the animals in mosaics, 
it appears that those depicted on the Beth Shean thea-
tre friezes are all indigenous to the Land of Israel and 
the neighbouring countries. Several of the species so fre-
quently encountered in mosaics do not appear on the 
theatre friezes, neither do fish, birds, reptiles or rodents 
with the possible exception of the hare(?). By the same 
token none of the exotic animals are encountered, such 
as giraffe, elephants, hippopotamuses or zebras, which 
were definitely known to the artisans from pattern books. 
Although both deer and gazelles are frequently depicted 
in mosaics, these too are not found on the frieze blocks 
of the Beth Shean theatre. 

Putti confronting animals (Figs. 2, 11)

The group includes both antithetic and consecutive 
compositions. The putti or erotes are naked and gener-
ally depicted in three-quarter view, emerging from the 
scrolls, with body inclined towards the attacking (or 
attacked) animal, one leg bent forward (outside the 
scroll) and the other extended back (inside the scroll), 
in a stance typical of warriors in Greek art (Aegina, Bas-
sae and Halikarnassos) (Pollitt 1972, Pl. 5 and Pl. 52; 
Ashmole 1972, Pls. 191, 205-208 respectively). Some 
putti are portrayed from the rear, a pose equally popular 
in Classical art.10 These nude figures emerge from the 
scrolls in dramatic-heroic poses parodying the depic-
tions of warriors in Hellenistic art. The attacking ani-
mals, to the extent that they can be identified, appear 
to be a lioness or a leopard, a bull or other large and 
heavy rampant beast, all rearing out of the leaf and flow-
er scrolls, their front hoofs threatening the putto. The 
bodily distortion and lack of proportion noted in both 
putti and beasts are a direct result of the constraints im-
posed by the decorative frame. The theatricality of the 

10  As for example in Halikarnassos (Ashmole 1972, Pls. 194-196. 202).

motif (a putto in confrontation with a beast) evinces an 
organic link with the theatre stage (Ovadiah and Turn-
heim 1994, 95-96).

In the Classical world, while representations of the 
hunt often have symbolic significance (Lavin 1963), they 
also reflect genre. The armed warrior may set out to re-
pair the forces of evil; but transformation of the hunter-
warriors into putti imparts a humorous, sophisticated 
and even grotesque connotation to these portrayals. In a 
late 4th century BC painting, Aëtion depicts putti playing 
with Alexander’s weapons during the marriage ceremony 
of Alexander and Roxane (Lucian, 4-5). The Shatby mo-
saic in Alexandria, whose dating is still in dispute, depicts 
a variant of Gnosis’ Deer Hunt from Pella, Macedonia, 
with putti appearing in place of the hunters (Pollitt 1986, 
212, n. 7, Pl. 136).

Putti engaged in various crafts appear on wall-paint-
ings from Pompeii,11 and on numerous mosaics through-
out the Roman world they are depicted as hunters, farm-
ers, fishermen, vintagers, etc (Dorigo 1971, Pl. 18, Ills. 
55, 117-121, 141, 166-167). The Roman artists attrac-
tion to this theme may be related to its combination of 
realistic elements within an imaginary and contrived 
composition, as in the case of animals within leafy and 
flowery scrolls. Thus the path to inclusion of such scenes 
within the scrolls was a short and natural one which still 
preserved something of the humour and sophistication 
that adhered to the primarily decorative ornament. De-
spite the widespread use of “peopled” scrolls in the Ro-
man world, a special significance may underlie the choice 
of scrolls “peopled” by putti, for ornamentation of the 
Roman theatre in Beth Shean/Scythopolis.

Blossoms

Among the marble frieze blocks preserved at Beth 
Shean are several with scrolls “inhabited” with various 
blossoms and leaf patterns (Ovadiah and Turnheim 
1994, 48-51, blocks 20-24). The unfortunately very 
poor state of preservation of these blocks prevents study 
of the general layout and system of ornamentation, as 
well as the variety of their “inhabiting” motifs. The icon-
ographic characteristic, however, may testify to the use 
of separate models from different pattern books. Despite 
their shared floral characteristic, no resemblance is noted 
in detail or design; style runs from the naturalistic and 
three-dimensional rich in nuances to the schematic and 
rigid. 

The acanthus scroll “inhabited” with vegetal motifs 
was the most popular and wide-spread variant in the 
Roman world. It appeared, with several variations, from 
the Hellenistic period up until the early Byzantine pe-
riod. In the eastern part of the Empire it can be found 
in Pergamon, Limyra, Perge, Aspendus, Gerasa, Ephesos, 

11  Casa dei Vettii (Higgins 1976, 54).

10. As for example in Halikarnassos (Ashmole 1972, Pls. 194-196. 202).
11. Casa dei Vettii (Higgins 1976, 54).
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Palmyra, Kh. Tannur, etc.12 The same acanthus scroll 
also appears in the west, in Nîmes, Arles, Leptis Magna 
and Adamklissi,13 and at other sites. Incorporated within 
the scrolls are blossoms with round, fleshy petals or lobed 
acanthus type petals, sometimes windblown, and various 
types of elongated, rounded, paired, bunched or indi-
vidual leaves. The motifs generally appear in a systematic 
fashion, alternately upright or inverted, as on the main 
entrance lintel to the Beth Shean theatre. An earlier, 
more delicate version, although differing in execution 
and composition, is to be found in the floral zone of the 
Ara Pacis in Rome (cf. Krauss 1953, Pls. 1-2).

Leafy heads and masks (Figs. 8-10)

The fronts of some of the marble blocks in the Ro-
man theatre at Beth Shean are carved with heads within 
acanthus thickets, with the leaves forming an ornamental 
frame for the heads of which only the “Oceanos” and 
Medusa are still preserved (Ovadiah and Turnheim 1994, 
51-54, blocks 26-27, Ills. 128-132, 135, 138-140.). In 
the decorative repertoire of the Roman period heads 
and masks within leaves were common, usually those of 
“Oceanos”, Medusa, Satyrs and Sileni (cf. Mazza 1982, 
23). The heads preserved at Beth Shean are shown sur-
rounded by acanthus leaves. The Medusa is portrayed in 
the conventional manner with large acanthus leaves serv-
ing only as an outer frame for the block. The “Oceanos” 
head is also portrayed against a background of leaves, but 
leaves are incorporated into the beard, moustache and 
hair as well as. The faces are flat, stylized and expression-
less, in no way diverging from the ornamental. At Baal-
bek the face is actually formed by the acanthus leaves 
rising from a large acanthus “cup” upon which the chin 
rest. The chin is ribbed like a leaf and the eyebrows con-
sist of large upswept leaves.14 The Beth Shean faces are 
but a weak echo of the power of such decorative artis-
tic expression. The heads generally offer an independent 
presence, not blending into the decorative continuity of 
the frieze. This is even more obvious on the Beth Shean 
friezes, where each head is carved as an individual orna-
ment on the front of the blocks projecting beyond the 

12  Cf. Pergamon (Krauss 1953, Pls. 19-20, 24), Limyra (Dinstel 1986-87, Pls. 4-5), Perge (Dinstel 1986-87, Pl. 7), Aspendus (Lyttelton 1974, Pls. 184-185), Gerasa (Lyttelton 1974, Pls. 141, 148), Ephesos (Bammer 1978-80, Figs. 1-4), Palmyra (Lyttelton 1974, Pls. 153-154), Kh. Tannur (Glueck 1965, Pl. 52).

13  Cf. Nîmes and Arles (Krauss 1953, Pls. 10-11), Lepcis Magna (Lyttelton 1974, Pl. 214), Adamklissi (Florescu 1960, Fig. 149)

14  Cf. the frieze of the Temple of Bacchus (Wiegand 1923, Fig. 28, Pls. 38-39).

scaenae frons. The figures carved on the side of these pro-
truding blocks are of domesticated animals such as the 
horse and dog (Ovadiah and Turnheim 1994, Ills. 137, 
141, 148, 151), whereas on other friezes of the theatre 
wild and predatory beasts appear as well.

Leafy heads/masks made their appearance as far back 
as the Classical period,15 drawing upon the Dionysiac 
cult that perceived the god as a deity of fertility and 
vegetation. Later on this motif acquired new, funerary, 
connotations, becoming a symbol of resurrection or im-
mortal life. Such funerary significance was attributed to 
heads within leafy foliage in sculpture, on sarcophagi, in 
the minor arts (cf. Jucker 1961, 133) and on mosaics.16 
In architecture, in contrast, the leafy head retained an ex-
clusively decorative purpose, maintaining its ornamental 
character in the interplay of human and vegetal forms 
that so aroused the creative imagination of sculptor 
(Mazza 1982, 29) and viewer as a like. It is in this func-
tion that the leafy heads appear in the Beth Shean Ro-
man theatre friezes, although it is not inconceivable that 
the Dionysiac connection too (of theatre and Nysa’s city) 
prompted their use there. This motif also appears in the 
nymphaeum at Aspendus (cf. Toynbee and Ward-Perkins 
1950, 31) and in the theatre of Myra (Dinstel 1986-87, 
Pl. 43), as well as in other buildings. A stylized example 
is to be found in the medusa head at Chorazim (Kanael 
1961, Abb. 13). The incorporation of leafy heads into 
“peopled” scrolls also appear on mosaics from the Late 
Roman and Early Byzantine periods17. This would seem 
to indicate a link between the two types of ornament, 
and also between them and the Dionysiac repertoire.

A tragic mask is carved on a coffer on one of the Beth 
Shean theatre cornices, while on an adjacent coffer a pair 
of cymbals and other theatrical accessories are depicted 
(Ovadiah and Turnheim 1994, 98, Ills. 226-229). The 
mask is schematic with gaping mouth, in an attempt to 
portray the buccal cavity, and open eyes. The facial details, 
mouth and eyes, are rather angular. There is, however, a 
certain disparity between the Beth Shean theatre masks 
and the tragic masks in the Classical period; the onkos is 
missing, to be replaced by a short coiffure; the hair above 
the forehead is treated in a stylized and schematic fashion 
– witness the rope-braided or geometric interlace of the 

15  See, for example, a Dionysos mask on 6th century BC decorated pottery (Boardman 1974, Pls, 177-178); and a mosaic from Delos of the Hellenistic period (Pollitt 1986, Pl. 229).

16  See, for example, the Orpheus mosaic from Jerusalem (Ovadiah and Mucznik 1981, 157, Figs. 6-7), the mosaic from Shechem/Nablus (Ovadiah and Ovadiah 1987, 129-130, Pls. CXLIX-CLIII, CXC-CXCII), the Dionysos mosaic from Sepphoris/Zippori (Ovadiah and Turnheim 1997, 107-116), frame of the mosaic of the Seasons at Antioch (Dorigo 1971, Ill 152), the Great Palace at Constantinople (Dorigo 1971, Pl. 39; Henig 1983, Pl. 12).

17  Shechem/Nablus (Ovadiah and Ovadiah 1987, 129-130, Pls. CXLIX-CLIII, CXC-CXCII), the Orpheus mosaic from Jerusalem (Ovadiah and Mucznik 1981, 157, Figs. 6-7), Sepphoris/Zippori (Ovadiah and Turnheim 1997, 107-116), frame of the Mosaic of the Seasons at Antioch (Dorigo 1971, Ill. 152), the Great Palace at Constantinople (Dorigo 1971, Pl. 39; Henig 1983, Pl. 12), the Mosaic of the Four Seasons and a mosaic frame with acanthus scrolls from Shahba/Philippopolis, now in the Museum of Suweida (Balty 1977, 24-25; Dauphin 1979, 28-30).

12. Cf. Pergamon (Krauss 1953, Pls. 19-20, 24), Limyra (Dinstel 1986-87, Pls. 4-5), Perge (Dinstel 1986-87, Pl. 7), Aspendus (Lyttelton 
1974, Pls. 184-185), Gerasa (Lyttelton 1974, Pls. 141, 148), Ephesos (Bammer 1978-80, Figs. 1-4), Palmyra (Lyttelton 1974, Pls. 153-154), 
Kh. Tannur (Glueck 1965, Pl. 52).

13. Cf. Nîmes and Arles (Krauss 1953, Pls. 10-11), Leptis Magna (Lyttelton 1974, Pl. 214), Adamklissi (Florescu 1960, Fig. 149)
14. Cf. the frieze of the Temple of Bacchus (Wiegand 1923, Fig. 28, Pls. 38-39).
15. See, for example, a Dionysos mask on 6th century BC decorated pottery (Boardman 1974, Pls, 177-178); and a mosaic from Delos 

of the Hellenistic period (Pollitt 1986, Pl. 229).
16. See, for example, the Orpheus mosaic from Jerusalem (Ovadiah and Mucznik 1981, 157, Figs. 6-7), the mosaic from Shechem/

Nablus (Ovadiah and Ovadiah 1987, 129-130, Pls. CXLIX-CLIII, CXC-CXCII), the Dionysos mosaic from Sepphoris/Zippori (Ovadiah 
and Turnheim 1997, 107-116), frame of the mosaic of the Seasons at Antioch (Dorigo 1971, Ill. 152), the Great Palace at Constantinople 
(Dorigo 1971, Pl. 39; Henig 1983, Pl. 12).

17. Shechem/Nablus (Ovadiah and Ovadiah 1987, 129-130, Pls. CXLIX-CLIII, CXC-CXCII), the Orpheus mosaic from Jerusalem 
(Ovadiah and Mucznik 1981, 157, Figs. 6-7), Sepphoris/Zippori (Ovadiah and Turnheim 1997, 107-116), frame of the Mosaic of the 
Seasons at Antioch (Dorigo 1971, Ill. 152), the Great Palace at Constantinople (Dorigo 1971, Pl. 39; Henig 1983, Pl. 12), the Mosaic of 
the Four Seasons and a mosaic frame with acanthus scrolls from Shahba/Philippopolis, now in the Museum of Suweida (Balty 1977, 24-25; 
Dauphin 1979, 28-30).
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Fig. 8. Leafy head. Photo: Asher Ovadiah. Fig. 9. Tragic mask. Photo: Asher Ovadiah.

“plaits”; and deep vertical wrinkles furrow both sides of 
the nose. Masks of this type may evoke an association of 
blending mask and Medusa into a single image, like those 
found in Roman theatres in Asia Minor18.

Human bust (protome) (Figs. 11-12)

A protome is carved between the scrolls of one of the 
marble blocks in the Beth Shean Roman theatre (Ova-
diah and Turnheim 1994, Ills. 50-51, 53). The head is 
adorned with vine leaves and bunches of grapes, while an 
animal skin garment covers the chest and left shoulder. 
Despite the destroyed face, the image can be identified 
by means of the attributes (grapes and leopard skin) as 
Dionysos – patron of the theatre and the city. This depic-
tion recalls the protome of Dionysos carved on the Corin-
thian capital that was in secondary use at the Beth Shean 
propylaeum (Foerster and Tsafrir 1988, 14-15, Fig. 12), as 

18  For the Medusa-mask type, see Dinstel 1986-87, 211.

well as the statue of Dionysos discovered there (Turnhe-
im and Ovadiah 1994, 105-114). From the iconographi-
cal point of view, it resembles another protome, found in 
Caesarea Maritima, carved beside an “inhabited” scroll 
and depicts the bearded Sarapis/Serapis in frontal view 
with a kalathos on his head (Ovadiah and Turnheim 
1994, Ill. 269).

Protomai emerging from acanthus leaves appear in 
the Roman and early Byzantine periods in all artistic 
media – sculpture in the round, reliefs, architectural or-
namentation, mosaics, etc.19 It is found in the Land of 
Israel on mosaic pavements, like that at Sepphoris/Zip-
pori20, on the Orpheus mosaic from Jerusalem,21 and on 
the mosaic from Shechem/Nablus.22 Scholars note the 
significance attached to this motif, particularly in a fu-
nerary context, when the figure emerging from the leaves 
possibly represents the apotheosis of the deceased (cf. 
Jucker 1961, 8, n. 5). What is intended in many cases, 
however, would seem to be a purely decorative image. 

19  See, for example, Seyrig 1934, Pl. XIX; Toynbee and Ward-Perkins 1950, Pls. II (2-3), XVIII, XXIII.

20  Ovadiah and Turnheim 1997, 107-116.

21  Ovadiah and Mucznik 1981, 153 (Fig. 2), 156-157 (Figs. 6-7).

22  Ovadiah and Ovadiah 1987, Pl. CXLIX (1).

Fig. 10. Head of Medusa(?). Photo: Asher Ovadiah. Fig. 11. Human bust (Dionysos) and a putto confronting an 
animal. Photo: Asher Ovadiah.

18. For the Medusa-mask type, see Dinstel 1986-87, 211.
19. See, for example, Seyrig 1934, Pl. XIX; Toynbee and Ward-Perkins 1950, Pls. II (2-3), XVIII, XXIII.
20. Ovadiah and Turnheim 1997, 107-116.
21. Ovadiah and Mucznik 1981, 153 (Fig. 2), 156-157 (Figs. 6-7).
22. Ovadiah and Ovadiah 1987, Pl. CXLIX (1).
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Regarding images on the decorative frame of mosaics or 
within certain architectural ornaments, while a decora-
tive purpose appears the more plausible, a modicum of 
symbolic significance is still retained when protomai of 
deities are portrayed, such as that of Dionysos on one 
of the Beth Shean marble friezes and Sarapis/Serapis in 
the frieze at Caesarea Maritima (Ovadiah and Turnheim 
1994, Ills. 50-51, 53 and 269).

Conclusions

The leafy scrolls contribute to creating a comprehen-
sive compositional scheme joining and unifying the indi-
vidual images into a single ornamental whole. It should 
be noted that the animals, the putti confronting them, 
the floral and leafy patterns, the leafy heads/masks, the 
kantharos flanked by animals, the acanthus “cup” and the 
Dionysos and Sarapis/Serapis protomai, all express the 
same artistic, iconographic and conceptual notion: the 
link between fantastic elements and realistic ones, with 
suggestion of the Dionysiac ritual and the cult of Sarapis/
Serapis.

The stylistic differences of the “peopled” or “inhab-
ited” scroll motif do not stem solely from the use of dif-
ferent models or pattern books. One may assume that 
artists or artisans nurtured on Western tradition, from the 
Greek and Roman world, routinely continued to portray 
realistic figures within decorative leafy frames that lent a 
fantastic flavour to the entire scene (Vitruvius, VII.v.3-4). 
Conversely, artists from the non-Classical world refrained 
from depicting realistic/fantastic portrayals and adhered 
to expressive depictions that did not reflect the Western 
convention. In an effort to overcome the reluctance to 
accept the imaginary/unreal combination of beast emerg-

ing from blossom, the blossoms were at times designed 
to “move” with the beast; thus petals merged with animal 
body, in contrast to the Roman convention.23

Workmen from various nations and countries may at 
times have collaborated, especially in the decoration of 
the Beth Shean theatre friezes. Carving of the reliefs bears 
witness to both the artistic training and the tradition of 
the workmen. Consequently, no single style character-
izes the reliefs but rather individual variations and ten-
dencies, running the gamut from the classically-inspired 
“baroque” to a total severance with the Classical heritage; 
in other words, from Classical emphasis to deliberate or 
unintentional distortions in the carving. Thus the Beth 
Shean theatre reliefs reveal styles ranging from decorative 
naturalism to realistic expression bordering upon expres-
sive distortion – from a classically-inspired trend to one 
entirely foreign to this part of the world. 

It may well be that the rich and luxurious frieze or-
namentation of the Roman theatre at Beth Shean left a 
considerable mark and possibly even stamped its signa-
ture on the architectural decoration of the Land of Israel 
– specifically of the Galilean synagogues – in its own pe-
riod and on later generations as well.

The spatial and temporal distribution of the “peo-
pled” and “inhabited” scrolls indicates that the decora-
tive tradition of this ornament, possibly originating in 
the architectural decoration of the Hellenistic period 
(Toynbee and Ward-Perkins 1950, 3-8), was to persist 
in various artistic media (mosaics, reliefs, textiles, etc.) 
of later periods, in both the East and the West. The de-
pictions in these scrolls are of genre-realistic character 
rather than symbolic-allegorical conception. It would 
thus appear that Classical taste in ornamentation con-
tinued to remain in vogue even long after the decline of 
paganism.

23  Cf. Toynbee and Ward-Perkins 1950, Pls. VIII (2), X (1), XI (3), XVII; cf. also Ovadiah and Turnheim 1994, Ills. 33-34, 36, 44, 136-137, 155.

Fig: 12. Human bust (Sarapis/Serapis) on a marble frieze from Caesarea Maritima. Photo: Asher Ovadiah.

23. Cf. Toynbee and Ward-Perkins 1950, Pls. VIII (2), X (1), XI (3), XVII; cf. also Ovadiah and Turnheim 1994, Ills. 33-34, 36, 44, 
136-137, 155.

The “peOpLed” SCrOLL MOTIf In The LAnd Of ISrAeL In The rOMAn perIOd: The CASe Of The MArbLe frIezeS  
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An InTrOduCTOry STudy TO The OrnAMenTAL And buILdIng STOneS 
Of The dJeMILA (ALgerIA) ArChAeOLOgICAL SITe

D. Dessandier, F. Antonelli, L. Lazzarini, M. Varti-Matarangas, 
L. Leroux, M. Hamiane, C. Riache and C. Khalfallah

Abstract
The aim of this study was to characterize the stones of 
the site of Djemila (ancient Cuicul, Algeria) and to de-
termine their provenance in terms of geograph ic areas. 
Concerning the decorative stones (white and col oured 
marbles), the research revealed a significant rela tionship 
among this important Roman town of North Africa and 
some of the most celebrated marbles source areas of the 
central and eastern Mediterranean basin. As regards the 
building stones, nine different lithotypes were identified 
(one main, three intermediates and five minor, in terms 
of importance of use). Their corresponding quarries 
and out crops were located in a fifteen kilometres sector 
around the ancient site. 

Keywords 
Algeria, Djemila-Cuicul, Roman town, white and col-
oured marbles, building stones, identification, prov-
enance, quarries.

Introduction

The present study was performed in the frame work 
of the project MEDISTONE (“Preservation of an cient 
MEDIterranean sites in terms of their ornamental and 
building STONE: from determining stone prove nance 
to proposing conservation/restoration techniques”) sup-
ported by the European Commission (research pro gram 
FP6-2003-INCO-MPC-2 / Contract n° 015245). Its 
scientific objective was to identify the stones (orna mental 
and building ones) of the ancient site of Djemila and to 
determine their provenance in terms of geographic areas 
(and of former quarry sites when possible).

Historical framework 

The ancient city of Cuicul (Djemila), included in the 
UNESCO World Heritage List (1982) with its pub lic 
buildings and private houses is a unique and fasci nating 
example of Roman town planning adapted to a moun-
tain environment and stands out as one of the best pre-
served Roman site of North Africa. Cuicul is located 83 
km west of Cirta (Constantine) and 48km northeast of 
Sitifis (Sétif ) at the western end of Numidia. 

Founded by Nerva at the end of the 1st century (96 or 
97 AD) or by Trajan on a rocky spur 850 m high over-
looking the confluence of two rivers Oued Guergour 
(also known as Oued Djemila) and Oued Bettane, this 
military garrison became rapidly the centre of exploi-

tation and control of the rich surrounding agricultural 
areas. This large and prosperous trading market, devel-
oping into a thriving city of about 20,000 inhabitants 
in the 3rdcentury AD, kept this role probably until the 
beginning of the 4th century AD. After the decline of the 
Roman Empire, the city was slowly abandoned during 
the 5th century. Later on, the Muslims dominated the re-
gion but did not reoccupy the site of Cuicul, named over 
“Djemila” meaning “beautiful” in Arabic language.

When discovered, its bedrock was uniformly com-
posed of black marl from Eocene age outcropping on the 
slopes, and covered on the shelf by a thin layer of topsoil. 
The water available in abundance contributed to spread 
the ground and damage the ancient site before excavat-
ing. Many inscriptions tell on that the residents regularly 
carried on repairing works of streets carved by torrents 
and buildings. The subsidence of parts of the forum and 
public buildings, the degradation and fragmentation of 
the ruins located on the edge of the plateau, the discrep-
ancies between some ruins and some superimposed con-
structions are directly linked with the movement of the 
ground and landslides caused by torrential waters. The 
excavations and simultaneously the restoration works 
of Cuicul began in 1907 and stopped in 1954. The an-
cient city was detected thanks to vestiges still vis ible of a 
few monuments like the Capitol, the Septimus Severus 
Temple or the theater. The Roman ruins (includ ing two 
forums, temples, basilicas, triumphal arches, a theatre, 
“Great Baths” and rich private domus) are par ticularly 
well conserved, and are organized around the forum of 
the “Harsh”, a large paved square, the entrance to which 
is marked by a majestic triumphal arch. Many of the im-
portant finds from the site are now in the local archaeo-
logical museum. One should remind that Cuicul is not 
yet completely excavated nowadays. 

Field approach, sampling and methodology 

decorative stones (white and coloured marbles)

All the excavated areas of Cuicul were carefully ex-
plored for the presence of imported coloured stones (e.g. 
different from the local ones) and true marbles. Each sin-
gle house and all the most important monuments as well 
as the on-site archaeological museum and the storeroom 
of the site were inspected. Coloured stones were identi-
fied macroscopically on the basis of the specific knowl-
edge of the authors.

As regards the determination of the geological origin 
of the white and grey marbles as well as of stones of doubt-
ful origin used for sculptures and architectural elements 
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in the site, it has been possible to take several samples 
later investigated by mineralogical-petrographic methods 
and isotopic analysis. Small flakes (≅ 1x0.5x0.5cm) were 
detached with a sharp chisel in hidden areas of artefacts. 
Each sample yielded a thin section for the purposes of 
petrographic investigation; another part of the same sam-
ple was finely ground and subjected to C & O isotopic 
measurements and XRD analysis. The thin sections were 
observed under the polarizing microscope to determine 
and describe the petrographic parameters with particu-
lar diagnostic significance: fabric, maximum grain-size 
(MGS), cal cite boundary shapes and frequency and dis-
tribution of accessory minerals (Lazzarini et al. 1980; 
Moens et al. 1988, 1992; Gorgoni et al. 2002). The pet-
rographic data obtained were compared with those re-
ported in the specific literature (Gorgoni et al. 2002 and 
reference therein) and with available reference samples 
from ancient quarries (collection of the L.A.M.A. Labo-
ratory of Venice).

Furthermore, with the aim to define the geological 
origin of the marbles looking as the so-called greco scrit-
to- a marble with grey -blackish veining and dark grey-
to-bluish patches/spots distributed both regularly and 
irregularly over the white groundmass and often having 
the appearance of scrawled writing - a mineralogical, pet-
rographic and geochemical characterization of the mar-
ble quarried from the Cap de Garde headland, not far 
from Annaba (Algeria) was per formed. This site has been 
traditionally held by archaeologists to be the main source 
of supply of the greco scritto which was widely used by 
the Romans for architectural and decorative-ornamental 
purposes, lo cally from the 1st century BC, in Rome and 
Central and Southern Italy from the late Flavian period 
until the 4th century AD. The databank relating to the 
Algerian quarried lithotype (Antonelli et al. 2009a) was 
used to try to establish the origin of the greco scritto 
found in the ancient Roman towns of Cuicul (Djemila) 
(Antonelli et al. 2010) and Volubilis (Mo rocco) (An-
tonelli et al. 2009b).

The XRD analyses were performed with a PHILIPS 
PW 1840 diffractometer (CuKaNi: 40 KV & 20 mA) to 
evaluate the possible presence in marbles of a dolomitic 
fraction. 

As regards the isotopic analyses, following the pro-
cedure of McCrea (1950), CO

2 
was extracted from 

calcite by reaction with H
3
PO

4 
100% at 25°C using a 

high-vacuum line; the relative abundances of the C and 
O isotopic ratios were determined by a FINNIGAN 
Mat Delta E mass spectrometer. The values of isotopic 
composition are expressed in terms of δ13C and δ18O, in 
‰, relative to the international reference standard PDB 
(Craig 1957), and then plotted in the updated diagrams 
proposed by Gorgoni et al. (2002).

Finally, in order to supply a more useful tool for de-
termining the provenance of calcite-alabasters/traver-
tine, also 87Sr/86Sr isotope ratio analyses were executed 
dissolving samples with 2.5N HCl. The Sr was sepa-
rated from the bulk of the other elements by means of 
ion-exchange columns and loaded as Sr(NO)

3 
on the 

W filament. Measurement were made, using a VG 54E 
single collector mass-spectrometer, by comparison with 
standard SrCO3 

and the 87Sr/86Sr values obtained were 
normalized to 86Sr/88Sr = 0.1194. This method is based 
on the assumption that these kinds of stones, formed for 
the precipitation of solutes deriving from the dissolution 
of marine limestone, maintain the 87Sr/86Sr ratio of the 
“source” rock, since it is known that the same ratio of 
strontium dissolved in seawater changed through geo-
logic time (Burke et al. 1982).

building stones 

After a geological and archaeological review of biblio-
graphic data available, a detailed macroscopic examina-
tion of the building stones of Djemila (lithofacies analy-
sis) and a very meticulous sampling of each type of stone 
visually observed were performed. Parallel to these on-site 
investigations, a geological reconnaissance in the regional 
area was carried out for determining the location of the 
quarries of origin of the building stones observed on the 
ancient site and a sampling based on geological criteria 
and available historical data. Unfortunately, for security 
reasons, it was not possible to undertake the whole of the 
expected field investigations.

Thin sections of samples collected both on monu-
ments and quarries were prepared and examined by 
opti cal microscopy for determining their petrographic 
micro facies. Some of the samples were staining by Ali-
zarin red-S and potassium hexacyanoferrate in order 
to distinguish the carbonate minerals from the others 
under the micro scope. For determining their insoluble 
minerals fraction, some of the samples were submitted 
to dissolution by 10% solution of acetic acid and their 
insoluble residue was measured. Then, their qualitative 
mineralogical com position was determined using an X-
ray diffractometer (Siemens D-500). Additional texture 
observations and chemical mapping by Scanning Elec-
tron Microscope (SEM) were also realized on selected 
samples.

Based on the above examinations, the following 
char acteristics were considered for each sample: color, 
lithology, sedimentary structures, fractures, grains, ma-
trix, fabric, fossils, porosity, cement types, stylolithes, 
the amount and the mineralogical composition of non-
carbonate minerals. These criteria characterize the litho-
facies types (“type of stone”) permitting a comparison 
between litho facies types from monuments and quarries 
possibly an cient. They also control the endogenic decay 
factors of the stones. Moreover, in order to complete the 
identification of the types of stones and facilitate their 
comparison, chem ical measurements were carried out 
on many samples (after adequate preparations: drying 
and grinding). Major and trace elements contents were 
measured respectively by X-fluorescence and ICP/ MS, 
and calcite-dolomite content was measured (accord ing to 
Norm NF X 31-105).Finally, as in the case of the white 
and grey marbles, carbonate isotopic analyses were also 
realized following the same procedure described above.

d. deSSAndIer, f. AnTOneLLI, L. LAzzArInI, M. VArTI-MATArAngAS, L. LerOuX, M. hAMIAne, C. rIAChe And C. khALfALLAh
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Results 

decorative stones (white and coloured marbles)

A rather limited amount of decorative stones and 
marble s.s. species was observed in situ or accumulated as 
roving materials. All of the in situ detected marbles and 
other decorative stones were located in seven buildings: 
House of the Bishop, House of Bacchus, Big Baths, Tem-
ple of Venus, Curia, Capitol and Cosinius Market. They 
are in the form mainly of columns, sometimes of wall 
and floor slabs forming marble panels and more rarely 
of sculpted objects. A limited collection of some decora-
tive stones and marble s.s species is also exhibited in the 
on-site Archaeological Museum. Finally, some other dec-
orative stones and marbles objects (mainly erratic slab-
fragments of white or coloured marbles collected on the 
ground since the archaeological excavation until now by 
visitors and mainly by guardians) are coming from the 
storeroom of the Museum.

As shown in Fig. 1, although the imported stones and 
marbles in Djemila are not present in big quanti ties, the 
research revealed a significant relationship among this 
important Roman town of North Africa and some of 
the most celebrated marbles source areas of the central 
and eastern Mediterranean basin (Gnoli 1988; Borghini 
1989). Another alternative possibility is the import of 
these marbles from a unique source, the station marmo-
rum of Ostia, where all the marbles of the imperial prov-
inces were stocked. 

Seven coloured marbles s.l. belonging to the classical 
marmora used by Romans in the whole Mediterranean 
Basin were identified:

– Four lithotypes imported from Greece: cipol lino 
verde (marmor Carystium) from Karystos (island of 
Eubea), verde antico (marmor Thessalicum) from Larisa, 
breccia di Settebasi (marmor Scyreticum) from the island 
of Skyros and porfido verde antico (lapis Lacedaemonius) 
from Stephania, near to Krokea (Sparta, Lakonia). 

– Two lithotypes worked in North Africa: alabastro 
a pecorella from Bou Hanifia near Mascara (south of 
Oran), Algeria and giallo antico (marmor Numidicum) 
from Chemtou, Numidia, Tunisia.

– One lithotype imported from Minor Asia: marmor 
Mysium (Mysian granite) from Kosak, Pergamum, Tur-
key.

Besides these seven types of classical coloured mar-
bles, four other coloured lithotypes were identified in 
Djemila site: 

– A black limestone most probably belonging to the 
same geological formation of the Tunisian nero antico 
from Djebel Oust. 

– Yellowish and reddish microcrystalline limestones 
very similar to the classical giallo antico but coming from 
Kristel, a locality some kilometers to north-east of Oran, 
on the northwestern Mediterranean coast of Algeria, and 
locally denominated yellow or pink of Kristel. 

– A yellow-pinkish fossiliferous (including rudists) 
limestone supposed to be of local Algerian origin. 

– White-honey and red calcareous travertines com-
ing from Djebel Mahouna, close to the Guelma town, 
and/or from Kef El Amar, near to the Ain Smara village 
(south-east of Constan tine town), Algeria.

Among the marbles s.s. identified in Djemila, two 
categories were distinguished: 

– White and grey pure marbles: the Pentelic marble 
(from Mount Pentelikon, Athens), the dolomitic va-
riety of the Thasian marble from the District of Vathy 
(north-eastern sector of the island of Thasos) and the 
Parian marble from Lakkoi (island of Paros, Cyclades), 
imported from Greece; a local fine-grained marble com-
ing from Filfila (north-East of Skikda) dated to Lias was 
also encountered. 

– Grey-striped white crystalline marbles type greco 
scritto coming from Cap de Garde (Annaba, Algeria) in 
the case of some architectural elements, of still un known 
origin in the case of otherartifacts: other unknown quar-
ries in the An naba region (Dessandier et al. 2008; An-
tonelli et al. 2009a)? From Hasancauslar, 20 km north-
east of Ephesos (Turkey)? (Attanasio et al. 2012).

building stones 

The systematic survey of each monument com-
pleted by  mineralogical-petrographic characterisation 
and chemical analyses allowed to identify and classify 
the building stones of Djemila into nine categories: one 
main lithotype (re ferred lithotype 1), three intermediate 
ones (referred litho types 2 to 4) and five minor ones (re-
ferred lithotypes 5 to 9),having a decreasing importance 
in terms of used total volumes.

The four main lithotypes observed on the site are as 
follows:

– Lithotype 1 is a fine hard grey limestone. It is large-
ly the main building stone observed on Djemila monu-
ments, used as stone-rubbles as well as dimension stones 
or other architectonics elements (lintels, jambs, columns, 
flagstones…). 

– Lithotype 2 is a greyish fine-grained bioclastic 
limestone. Its use is concentrated in the primitive urban 
city (Capitolium and Cosinius Market) and around an 
area “Temple of the Septimian Family – Square of the 
Severes”. It is present in the form of sculpted elements as 
many cornices in the Capitolium, the Cosinius Market 
and the east and west sides of the Temple of the Septim-
ian Family. It is also observed in the form of tables in 
the Cosinius market, of columns in the north part of the 
Square of the Severes and of banister on the both sides of 
the stairs to the Temple of the Septimian Family. 

– Lithotype 3 is a beige cavernous hydrothermal 
tufa. It is a stone of very typical vacuolar aspect used 
mainly in the baths monuments of the site: Big Baths 
and in to the primitive urban city, the Baths of Teren tius 
and the Baths (of Capitolium). This stone is used mainly 
as stone-rubbles for walls in the three monuments afore-
mentioned. It is also observable as stone-rubbles in the 
remains of archways in the Big Baths, the Capito lium 
and the Temple of the Septimian Family. Finally, it is 
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used as dimension stones constitutive of a wall in the 
“Baths”. 

– Lithotype 4 is a light-grey crystalline limestone 
(with fragments of rudists and spariticphenocrysts). Ac-
cording to its hardness, it is used as various architectonic 
elements (sometime sculpted) like steles, jambs of door, 
many columns, capitals and doorsteps, distributed on 
the whole ancient site but representing a limited overall 
volume. 

The five other lithotypes (numbered 5 to 9) are 
present on the site only as a few col umns, thus testifying 
for a limited use for such architectural elements and in 
general as dimension stone:

– Lithotype 5 is a reddish vermiculated traver tine. It 
has been observed on Djemila site only as a few columns 
in the Basilica of Cresconius. 

– Lithotype 6 is a beige hard coquinoïd lime stone. It 
has been observed on Djemila site only as a few columns 
for examples in the frigidarium of the Big Baths, and in 
the crypt of the Basilica of Cresco nius. 

– Lithotype 7 is a silty reddish and greyish bicolour 
dolomitic limestone. It has been observed on Djemila 
site only as debris of a few columns lied on the ground 
around the Theatre. 

– Lithotype 8 is a travertine with big lithoclasts sur-
rounded by radiolitic concretions. It has been ob served 
on Djemila site only in the form of one column lied on 
the ground in the Theatre. 

– Lithotype 9 is a pinkish to purplish gypsum-rich 
breccia with calcareous-dolomitic big lithoclasts. It has 
been observed on Djemila site only in one case, as a very 
decayed fragments of one column lied on the ground in 
and around the Anonym Temple (east of the Temple of 
the Septimian Family).

After identifying the lithotypes of building stones of 
Djemila, the search of their quarries of provenance was 
carried out, based on the inspection of geological maps 
and focused fieldworks. Considering the few available 
data, investigations for determining a provenance area (or 
even quarry when possible) were undertaken for only the 
major (lithotype 1) and the three intermediate (lithotypes 
2, 3 and 4) types of building stones in terms of impor-
tance of use. The corresponding quarries and outcrops are 
located in a fifteen kilometres area around Djemila site as 
shown in Fig. 2 and detailed in Table 1. The main features 
of the four selected lithotypes are summarised below:

– Lithotype 1 (grey fine hard limestone) belongs to 
the geological formation of the Limestones of the Seti-
fian Domes (Upper Senonian). Traces of ancient works 
are observable in Djemila mounts (Kef Ben Salah and 
SidiSadoun area), and in Djebel Medjounès. According 
to their proximity and the very important quarried vol-
ume, Djemila mounts are the most plausible provenance 
area of lithotype 1.

– Lithotype 2 (greyish fine-grained bioclastic lime-
stone) also belongs to the geological formation of the 
Limestones of the Setifian Domes (Upper Senonian). Kef 
Ben Salah quarries in Djemila mounts seem to be the 
provenance area of lithotype 2. 

– Lithotype 3 (beige hydrothermal cavernous tufa) is 
coming from the El Hammam quarries on the south bank 
of the Oued Ez Zatine, belonging to the hy drothermal 
tufas formation (Quaternary age). 

– Lithotype4 (light-grey crystalline limestone with 
fragments of rudists and spariticphenocrysts) be longs 
probably to the white massive limestones with de bris of 
rudists (caprines) and crystalline cement forma tion of 
Cenomanian age, outcropping only in the south side of 
the Djebel Halfa. Unfortunately, no fieldwork was un-
dertaken to confirm this hypothesis.

Conclusion 

The present study tried globally successfully to 
iden tify the ornamental and building stones of Djemila 
and determine their provenance areas. For building 
stones, future complementary fieldworks could permit 
to complete the results by validating the provenance of 
the lithotype 4 and determining the one of the minor 
litho types. Considering the decorative stones, it is im-
portant to emphasize the use of the yellowish and pink-
ish limestones from Kristel, most probably as a local 
substitute of the famous and more expensive marmor 
Numidicum. The same consideration has to be made 
for the use of the local whitish marble from Filfila (near 
Skikda), most likely employed as a substitute of the 
Lunense (or Pentelic) marble. The whole of the data 
obtained account for a remarkable improvement of 
our knowledge of the site and is a good starting point 
for fur ther investigations and studies dealing with the 
archaeology and conservation of the ancient site of 
Djemila-Cuicul.
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Fig. 1. Provenance of the white and coloured marbles found at Djemila-Cuicul. 

Fig. 2. Location map of ancient quarries of building stones of Djemila (quote of the geological map of Algeria – scale 1/200 000 – 
sheet “Sétif ”, 1977 ed.); L1, L2, L3, L4 = lithotypes 1, 2, 3 and 4.
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unfInIShed KOUROS In The MyTILene ArChAeOLOgICAL MuSeuM:
MArbLe SCuLpTure In LeSbOS In The ArChAIC perIOd

E. Leka

Abstract 
The fragment of the legs of a marble kouros in the 
Mytilene Archaeological Museum (inv. 186) is one of the 
very few pieces of large-scale Archaic sculptures known 
to be from Lesbos. This fact related to its unfinished state 
as well as to the lack of known statuary marble quarry on 
the island raises interesting questions about the place of 
its manufacture and the origin of the marble. The paper 
constitutes the first presentation of the aforementioned 
fragment found in the 1960s in Skala Eresou, reused in 
a later context. It deals as well with two other Archaic 
sculptures from Eresos: a fragment of the left leg of an-
other marble kouros and a primitive Kybele relief carved 
out of a local coarse stone.

Keywords
Greece, Lesbos, Eresos, Archaic period, marble sculpture, 
carving technique, kouros.

Introduction - Provenance

The fragment of the upper legs of a marble kouros in 
the Mytilene Archaeological Museum is one of the very 
few pieces of monumental Archaic sculpture known to 
come from Lesbos. It was found in Skala Eresou in 1962 
by the late Ephor of Antiquities Serapheim Charitonidis 
during conservation work in the Early Christian basilica 
of Aghios Andreas and has since then remained unstud-
ied. While the excavator does not specify the exact loca-
tion of the discovery, one can suppose that it was reused 
as building material either in the basilica itself or in a 
Late Classic/Early Hellenistic building unearthed at the 
time to the south of the basilica1. 

The modern beach village of Skala Eresou, situated 
in the south-western part of the northeast Aegean island, 
overlies the ancient city of Eresos, one of the six inde-
pendent city-states of Lesbos in the Archaic period and 
birthplace of Sappho, Theophrastos, and Phanias. Aside 
from the acropolis, known since the 19th century but yet 
to be excavated, and a harbor mole at his southern foot, 
parts of the asty, city-wall and necropolis are coming 
presently to light, to the west and north of the acropolis, 
through salvage excavation work conducted by the 20th 
Ephorate of Prehistoric and Classical Antiquities. The 
Early Christian basilica of Aghios Andreas, the discovery 
location of our kouros, is situated to the northwest of the 

acropolis within the limits of the ancient asty in the same 
district where the agora of the Classical Period onwards 
can be located (Figs. 1 and 2) (Schaus and Spencer 1994). 

More specifically, as far as Archaic Eresos is con-
cerned, a gate and a stretch of polygonal wall on the 
north slope of the acropolis are probably the only re-
maining traces of the Archaic enclosure. On the lower 
slopes of the acropolis, scanty remains of houses built 
on terraces retained by walls of Lesbian masonry sug-
gest that in the Archaic period the city, or at least part 
of it, was located on the hill itself. It is quite certain 
also that temples were located on the acropolis; an Ar-
chaic capital found on the beach probably made its way 
downhill from there (Spencer 1995, 30, note 135) and 
a second one was found in 1940 in secondary use in 
a modern house (Kontis 1946-8). Both capitals were 
carved from the local tracheitis and have been dated 
to the 6th century BC. Were it not left unfinished, our 
kouros would have been dedicated in one of the city’s 
sanctuaries, most probably Apollo’s, attested to by a 3rd 
century BC votive inscription (IG XII, 2, 534). An-
other kouros fragment found to the north-west of the 
acropolis probably originates from the same sanctuary. 
Earlier evidence for a cult place in Eresos is provided 
by a primitive Kybele relief dated to the 7th century 
BC2. These pieces represent the only Archaic sculptures 
known to be from Eresos and grosso modo from Lesbos 
in general and will occupy us further below. The city’s 
cemeteries were located to the north / northeast and 
west of the asty. The west cemetery was discovered in 
2005 in Ag. Andreas Str., a few meters to the west of the 
homonymous church. An impressive group of urns, cist 
graves, burial pithoi, stone sarcophagi and a Clazome-
nian clay sarcophagus, dated from Late Archaic to Early 
Classical, was excavated3.

A new rescue excavation conducted in 2006-2007 
on the plain immediately below the acropolis hill un-
covered an extended building complex of the Archaic 
period, constructed probably in the early 6th century 
and destroyed at the end of the 6th or the beginning of 
the 5th century. A small segment of Lesbian masonry 
that came to light just underneath the aforementioned 
complex can be dated to the second half of the 7th or 
beginning of the 6th century. Several finds indicate that 
this area situated outside the city’s enclosure had an in-
dustrial use. Moreover, the quality of specific finds and 
in particular the imports shows a flourishing commu-
nity that had relations not only with neighbouring Asia 

1. ArchDelt 18, 1963, Chronicles, 269, pl. 311d.
2. ArchDelt 41, 1986, Chronicles, 205; 42, 1987, 482, pl. 290b; Archontidou-Argyri and Archeliara, 1999, 93.
3. ArchDelt, property of Chachalas, in press.
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Minor but also with commercial centers of the Greek 
mainland (Athens, Corinth)4. 

Condition and material

Originally exposed in the local Archaeological Col-
lection at Skala Eresou (inv. 186), the kouros fragment 
was moved to Mytilene in 1990 and has since then been 

presented in the Epigraphic section of the Old Archaeo-
logical Museum (Figs. 3, 4, 5 and 6).

The piece is carved out of a white, coarse-grained 
marble whose original epidermis is very well preserved 
to judge by the abundant tool marks that are still visible. 
The marble surface presents a natural, quite uniform and 
warm, brown-yellow coloured patina. It has undergone 
a thorough cleaning though, on the occasion of its pres-
entation at the Mytilene Museum, which resulted in the 
removal of the soil concretions visible on ancient photos. 

The fragment preserves the upper left leg of an over 
life-size kouros, from above knee to about middle of thigh, 
at a height of 0.40m, and a smaller part of the right leg, 
connected to each other by a quite substantial marble 
reserve. The diameter of the left leg reaches 0.25m. An 
almost horizontal fracture surface runs along the top of 
the left leg while a diagonal one is responsible for the loss 
of the knee whose right side only is preserved. Two in-
clined and almost joining fracture plans have taken away 
most of the front part of the right leg. They align with 
the upper and lower limits of the marble reserve which 
does not, however, present any fracture surface.

Technique 

The carving of the left leg appears to be quite ad-
vanced and of a high calibre, showing only marks of the 
claw and flat chisels at the rear and front side, respec-
tively. On the opposite, the right leg exhibits a much ear-

4. The study and publication of the material coming from the excavation on the property of Giorgos Tzinieris, as well as an overall 
reconsideration of the old and new evidence on the topography of ancient Eresos, have been prepared by G.A. Zachos, in press. From this 
study are borrowed the observations on the topography of Archaic Eresos presented here. 

Fig. 1. Ancient cities of 
Lesbos. Design: E. Leka.

Fig. 2. Plan of ancient Eresos. Design: E. Leka. 
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lier stage of carving, that of the point work, itself more 
advanced at the front than at the back where an almost 
initial stage of stone carving is represented, still preserv-
ing the cubic form of the marble block. The same kind 
of point work is visible also on the marble reserve which 
still connects the two thighs and at the same time indi-
cates a stage of stone carving where the two legs, quite 
fragile elements, were not detached yet from each other. 
An attempt to do so can be seen in the guide lines incised 
with the point along both thighs as well as in the series 
of holes drilled along the left leg in order to remove the 
marble reserve. It seems that the top and bottom of the 
latter have been already cut away in order to facilitate the 
finishing of the left leg. 

It is obvious that the carving work stopped and the 
piece was left unfinished due to a marble defect that ap-
pears in the form of “worm holes” over the entire back 
side of the fragment as well as at other isolated points. 
These are gaps in the rock structure, a quite common 
statuary marble defect which can often compromise the 
success of the carving work (Baudry et al. 1990, 218, 
617). In the case of the left leg, the sculptor seems to have 
overcome it quite successfully, though, and proceeded to 
the next stage of his work. That is the use of the claw 
chisel, then that of the flat one which represents an al-
most final stage of treatment. In the case of the right leg, 
however, the marble faults detected during point work 
proved to have been fatal. Furthermore, they are cou-
pled with a lack of uniformity in terms of proceeding, 
to judge by other unfinished sculptures of the Archaic 
period (Adam 1966): instead of working uniformly on 
each side of the sculpture, our sculptor first finished the 
left leg all over then proceeded to the carving of the right 
one. Certainly, the marble flaws may have played a sig-
nificant part in the choice of this seemingly tentative way 
of processing. 

Typology and date

The nude youth figure stands erect in the typical 
frontal pose of the kouros type, the left leg advanced, the 
weight evenly distributed and the arms hanging once 
by the sides. The carving of the right leg, which appears 
more slender and wide apart in regard to the left one 
and whose inner contour adjacent to the marble reserve 
has been designed curved instead of straight, such as that 
of the left leg, is faithful to the general kouros scheme. 
On the other hand, the pronounced curve presented by 
the outer contour of the left thigh is quite exceptional. 

This leg preserves also two depressions for vasti muscles, 
one on each side of the knee, with the internal vastus 
descending slightly lower than the external one and the 
bulge above the inner side of the knee slightly increased. 
The forms are carved in the round and almost true to 
nature. The contours are flowing and the general struc-
ture of the leg is simple, long and slender, though quite 
athletic. 

These anatomical features find similarities with some 
kouroi of Richter’s “Melos group” and help, therefore, 
to place the kouros round the middle of the 6th century 
BC, a little before rather than after 550 (Richter 1970, 
90-96). 

Style and origin

Our kouros has not the soft, fleshy modelling which 
we traditionally associate with Eastern workmanship, es-
pecially Asia Minor and Samos. The general characteris-
tics described above associate the work with the Cyclades 
and, more specifically, with the Parian school5. It is obvi-
ous, though - the unfinished state of the fragment leaves 
us with no other conclusion - that the statue was at least 
meant to be finished where it was found, that is, in Eresos. 

This is the only kouros so far found in Lesbos, along 
with another unpublished fragment, carved out of the 
same white, coarse-grained marble. This fragment is kept 
in the Archaeological Collection at Skala Eresou (inv. 
306) and reported to have come from the area to the 
north-west of the acropolis, called Xokastro (this infor-
mation is contained in the inventory catalogue of the 
Collection). The piece is finished, though badly weath-
ered, and preserves the upper left leg of a life-size kouros, 
from above knee to about middle of thigh, at a height of 
0.19m. The diameter of the thigh reaches 0.13m. It is 
of fine workmanship and presents the same typological 
and stylistic characteristics as the unfinished kouros, with 
which it might be contemporary (Figs. 7-8).

Except for these two kouroi from Eresos and a horse 
head recently found in Mytilene6 the use of white marble 
either in architecture or in sculpture in Archaic Lesbos is 
otherwise unknown. Moreover, no white marble quarry 
has been located yet on the island. To tell the truth, our 
knowledge of the Archaic plastic of Lesbos is very lim-
ited7. Nevertheless, a primitive relief representing Kybele 
seated in a naiskos, also from Eresos and dated to the 7th 
century is carved out of the local grey-brown, coarse vol-
canic stone called tracheitis (Fig. 9) (Mytilene, Archaeo-
logical Museum, inv. 296). This stone was used in the 

5. See for example the kouros from Paros in the Louvre Museum, inv. MA 3101: Richter 1970, no. 116. On the characteristics of the 
Parian kouroi, see Rolley 1994, 254-255.

6. I. Kourtzellis, in Kokkorou-Alewras and Niemeier in press. This head is carved out of the same white, coarse-grained marble as the 
kouroi and presents also similarities with works associated with the Parian school.

7. A limestone relief of Kybele, once found in Mytilene, is now lost: ArchDelt 28, 1973, Chronicles, 517. A primitive human head carved 
out of the same coarse stone was found also in Mytilene, along with the marble horse head mentioned above. Late Archaic terracotta figurines 
and protomae come from Mytilene and Antissa (Acheilara 2005, nos. 1-9) and terracotta relief plaques were found in Klopedi: Mytilene, 
Archaeological Museum, inv. 410, 411, 414, 2861, 3833; Åkerström 1966, I, 27-33, II, pl. 11. 
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famous Aeolian architecture of the island (Betancourt 
1977; Williams 1993) as well as in the relief frieze and 
metopes of the Assos Temple on the opposite Asia Minor 
coast (on these sculptures, see Finster-Hotz 1984; Rolley 
1994, 231-232). To judge by these obviously local prod-
ucts, the marble kouroi from Eresos, and the horse head 
from Mytilene, cannot be related to the local Aeolian ar-
tistic tradition. In any case, these works are marked by a 
distinctive coherence in style that matches with a rather 
long tradition in marble carving, in which Lesbos does 
not seem to have partaken at least for the Archaic Period. 
This picture changed radically in later periods when mar-
ble architecture and sculpture abounded on the island.

On the other hand, Pliny the Elder mentions in 
his Natural History (Book 36, par. 13) that there were 
works of the famous Chian school of Archaic sculp-
ture in Lesbos and, speaking of white marble suitable 
for sculpture (par. 44), he specifies that “apart from 
the marble of the Cyclades, sculptors worked in that 
of Thasos, which rivals it, and of Lesbos, which has a 
slightly more bluish tinge”. The logical assignment of 

our kouroi to the Chian school, further supported by the 
geographical proximity of the two islands, encounters 
two major difficulties, though: a) the stylistic features 
of the monumental kouroi recently discovered at Em-
porio and of the kouros from Nagos (on these kouroi, 
see Rouggou in press) which the Eresos kouroi do not 
seem to share and b) the type of marble of the Chian 
sculptures, a grey-white rather than white marble. To the 
contrary, the marble of the Eresos kouroi is totally white 
and does not bear any “bluish tinge” like that mentioned 
by Pliny nor any similarity to the grey marble extracted 
from the numerous Roman quarries in south-eastern 
Lesbos, which certainly is not suitable for sculpture (on 
this local grey marble, see Zachos and Leka 2012). One 
cannot exclude, of course, the possibility that the white 
marble quarries of Lesbos have been exhausted or not 
yet discovered. Nevertheless, the marble of the Eresos 
kouroi – a white, coarse-grained marble with an abun-
dant presence of mica – appears to be an Island mar-
ble. It is tempting to suppose, therefore, that the blocks 
out of which the kouroi are carved have been imported, 

Fig. 3. Unfinished kouros fragment, Mytilene, Old Archaeological Museum, inv. 186; ht. 40cm. Front-view. Photo: E. Leka. 
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along with the craftsmen. The Island marbles were pop-
ular during the whole of the Archaic period throughout 
the Greek world – especially the Parian marble – and 
sculptors during the 6th century traveled extensively, re-
ceiving orders from near and distant places. The marble 
defects, being responsible for the one kouros to be left 
unfinished, suggest also a block of marble shipped to 
Lesbos unworked rather than worked. In that case, the 
flaws would have been detected soon enough to pick up 
another block. This hypothesis needs to be confirmed, 
though, through marble analyses. 

Conclusion

Quite apart from the question of origin, the fact 
alone that these monumental kouroi were found in 
Eresos reflects on the artistic importance of that city, 
known mainly as the birthplace of the lyric poetess Sap-
pho. For in days when transport was difficult and costly, 
the importation of large marble blocks, worked or un-
worked, presupposes a certain amount of wealth and cul-
ture. These statues are, therefore, precious relics. They 
shed new light on the activities of Archaic Eresos and its 
relations to other Greek states. Due to its location on the 

south-western coast of Lesbos, Eresos is in fact closer to 
mainland Greece than to Asia Minor.
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Abstract
This paper discusses a group of ancient sculptures made 
of imported marble in the central part of Dardania (Ko-
sovo). Given the early state of antiquity archaeological 
research in Kosovo, it is not surprising that the number 
of these monuments is not very large. The works pub-
lished in this article include two sarcophagi, fragments 
of five statues (one body, three heads and a fragmented 
statuary group) as well as a fragmentary relief, all carved 
from high quality white and grey marble. These sculp-
tures were found in the well-known ancient centre of Ul-
pianum (close to Prishtina) and settlement of Vendenis 
(Gllamnik) and date from the 2

nd
 - the first part of the 

4
th

 centuries AD. 

Keywords 
Kosovo, sarcophagi, full sculpture, relief, foreign marble, 
imports Asia Minor, Greece. 

 

Introduction 

Stone sculpture in Dardania is a valuable resource 
for the study of this area during antiquity. Sculpture in 
imported marble, although found in limited numbers, 
provides significant data about the origin and transpor-
tation of the imported marble, as well as information 
about local workshop production. These are dealt with 
in our paper, concentrating only on the central part of 
this territory (Fig. 1).

These monuments are of high artistic quality, carved 
in crystalline white and grey marbles that are likely im-
ported from Greece (Attica) and Asia Minor, but these 
assignments must be verified through future petrograph-
ic analysis. In most cases the works were imported in a 
finished state, only a few were carved locally. They be-
long to different topics, and except for one sarcophagus 
in situ, the others are now housed in the Museum of 
Kosovo. 

Monuments 

Sarcophagi

Consist of different types. One sarcophagus comes 
from Vendenis settlement and station; it was discovered 
1968 in the necropolis. It belongs to the type with a lid 
in the shape of a double-slope roof and is well preserved. 
Its dimensions are: 215x98x50 cm (Fig. 2). The box of 

sarcophagus is unfinished, except for the profiled base 
and a festoon on three sides. The lid has four semicircu-
lar acroteria on the corners, only one of which is deco-
rated with the motif of a stylized semi-palmette. On the 
lateral sides, a rosette is engraved in the middle of the 
triangular profiled pediment, but only one of those was 
finished. The front of the lid is decorated with the mo-
tif of semicircular roof tiles positioned in the shape of 
scales (squamae), while a geometric motif runs along the 
lower edge. In contrast to this, the back of the lid is plain, 
which gives the impression that it was left unfinished (cf. 
Dobruna-Salihu 2008, 171, n. 4, Fig. 1).

This is the first example of the tile motif on a sarcoph-
agus from the territory of Dardania. It is otherwise found 
on sarcophagi from Attica and Asia Minor; the former are 
characterized by leaf-shaped tiles, while the Oriental ones 
have elongated tiles (Koch 1988, 73-74). This motif was 
adopted also by local workshops - sarcophagi with such 
decoration are found in many provinces of the Empire, 
locally produced as well as imported (Koch and Sichter-
man 1982, Figs. 262, 284, 285, 454, 509). 

As regards the origins of this sarcophagus – its quarry 
and workshop – the high-quality type of marble (of a 
bright white colour with grayish-azure veins) as well as 
the unworked nature of coffin box, point to its being 
of Proconnesus marble, and imported as a rough-hewn 

AnCIenT SCuLpTureS Of IMpOrTed MArbLe  
In The CenTrAL pArT Of dArdAnIA (preSenT dAy kOSOVO)

E. Dobruna-Salihu

Fig. 1. Centre’s of imported marble sculptures in the present 
day Kosova. 
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block that was subsequently worked on from the lid 
down in Dardania. Such export of undressed Procon-
nesus sarcophagi, whether as rough-hewn blocks or of 
partly dressed out ones, which were finished in local 
workshops, is encountered throughout the Empire (Wi-
egartz 1974, 369; Koch 1988, 69). 

The execution of the motifs on this sarcophagus is 
of high quality, which shows that it was most probably 
a work of a skilled foreign stonemason, who accompa-
nied the unfinished block, at the request of the clients, to 
Dardania in order to work on it, which was a common 
practice with these objects (Ward-Perkins 1969, 109). 
When it comes to the shape of the bricks, the stonema-
son probably had used a model of an Attic sarcophagus. 
Attic examples were the model for the engraved motifs 
on the largest number of sarcophagi in the province of 
Dalmatia, with the centre in Salona (cf. Višić-Ljubić 
1999-2000, 459, Fig. 1 with previous bibliography). Sar-
cophagi that imitate a decorative motif of a centre differ-
ent from the one from which the marble was acquired 
are found also elsewhere, for instance, on a semi-worked 
Attic sarcophagus from Dyrrhachium, on which, during 
the finishing of the lid in a local workshop, and in the 
execution of the bricks, a pattern from Asia Minor was 
imitated (Koch 1988, 73-74, n. 13. Fig. 27). 

In neighbouring provinces, sarcophagi with such dec-
oration made of Proconnesus marble are earlier in date, 
but this sarcophagus belongs to the first half of the 4th 
century AD. Also earlier are three imported specimens 
in the northern part of Upper Moesia (2nd-3rd centu-
ries AD), one from Viminacium and two from Ratiaria, 
decorated with a garland motif and delivered as finished 
pieces. Like those from other Danubian provinces, they 
were shipped via the Danubian route1, the same route 
for the rough-hewn block of the sarcophagus described 
above, which subsequently reached Naissus (Nis) in 
Dardania, probably by the way of the Margus river 

(Morava), from where it continued to Vendenis through 
other river courses. 

The second sarcophagus comes from Ulpianum, 
where it was discovered 1955 in a constructed grave (me-
moria) in the northern necropolis. It is of huge dimen-
sions: 236x128x121cm and belongs to the type with a 
kline-lid. It was made of white high-quality grained mar-
ble. It is complete, and except for minor damages on the 
trunk and the edges of the lid2 (Fig. 3).

It is stylistically characteristic that there are no fig-
ural and decorative scenes on either part of this piece, 
except for a low-relief representation of a pillow on the 
base of the lid. At the first glance, it seems as if it had 
not been completed yet. As described above, the stone-
quarries and workshops operating on Marmara could ex-
port pieces with roughly-sketched out motifs. But such 
sarcophagi also could be produced by several other stone-
quarries and workshops, prominent among these are the 
quarries in Aphrodisias in Asia Minor (Koch and Sichter-
man 1982, 495ff ). Attic sarcophagi could be similarly 
exported – the portraits on the kline were seldom fin-
ished – they were usually roughly sketched in the work-
shops and finished on the spot (Koch and Sichterman 
1982, 373). However, among imported Attic sarcophagi 
there are also examples that never have a figure carved on 
a lid. A sample of this kind from the near territory comes 
from Salona in the 3rd century AD (Cambi 1993, 77-
85, Pls.30-33). Based on the analogy with this piece we 
can conclude that this sarcophagus is not an unfinished 
work. 

In spite of the comparison with this sample, Prof. G. 
Koch from the University of Marburg, Germany, believes 
instead that this sarcophagus should be interpreted as an 
import from Asia Minor3. However, by the petrographic 

Fig. 3. Sarcophage from Ulpiana, in situ. 

Fig. 2. Sarcophage from Vendenis, Kosova Museum Prishtina. 

1. Ward-Perkins 1969, 135, Fig. 5; Koch and Sichterman 1982, 334-335, figs. 355-357.
2. Cf. Dobruna-Salihu 2008, 178, n. 10, Fig. 4 with all bibliography. Found in situ.
3. In previous works we determined it as an import from Attica, an opinion shared with Prof. N. Cambi, cf. Dobruna-Salihu 2008, 

178-179.
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analysis done in the meantime by Prof. W. Prochaska 
from the University of Leben, Austria, resulted that the 
provenance of the marbles was from Paros, with an ab-
solute probability of 42.8%. Irrespective of its origin, 
one thing is clear: its monumental scale and outstanding 
workmanship reveal it as a work of one of the most fa-
mous ancient centres for the production of sarcophagi in 
the period around 250 AD. At the same time, this is a rare 
example of a sarcophagus with a kline-lid in Dardania, so 
far the only known piece is from Naissus (Koch 1978-79, 
17, Fig. 3; Dobruna-Salihu 2008, 179, n. 11, Fig. 5). 

Statuary 

This group consists of different types of work: an 
honorific statue of a woman, three heads and the lower 
half of a cult statuary group. All these come from Ulpi-
anum. 

Statue of a woman
Discovered by chance in 1966 (unpublished). Carved 

from small-grained white marble from one of the famous 
ancient centres (Greece?). It is considerably damaged, 
around 126 cm high (Fig. 4). The head with the neck 
is missing, as well as the left shoulder and a consider-
able part of the left side of the figure, the right shoul-
der and arm, the right thigh as well as most of the base. 
The woman stands in contrapposto, resting weight on the 
left leg, while the right is slightly flexed at the knee and 
drawn back slightly. She wears a long tunic reaching the 
feet and a palla. 

The tunic is indicated with fine and rich vertical folds, 
rendered quite plastically towards the bottom, and par-
ticularly naturalistically over the breasts. The appearance 
of the folds on the palla is quite uneven. Those at the end, 
arranged in a creased mass in the form of a wide stripe 
(umbus), which passes below the right armpit, arches be-
low the breasts – leaving the right breast uncovered – and 
covering the left breast, falls over the left shoulder in its 
entire length, are depicted in a tunic-like manner; those 
on the abdomen and the exquisitely shaped thigh are more 
subtle and naturalistic, arched and slanted, following the 
shape of the body; on the left part of the statue, where 
they fall diagonally from the left shoulder to the right leg, 
the folds are deep and coarse. On the back, where a part of 
the pedestal has remained preserved, the folds are shallow 
and schematized: the folds on the palla are oblique, linear 
and rigid, while those on the tunic are shown as vertical 
incised lines. The style of the workmanship suggests that 
the statue was probably made in a local workshop. 

The genesis of this type of costume is generally dated 
from the 5

th
 century BC. From the time of Praxiteles it 

underwent a distinctive development, becoming quite 
popular over the subsequent Hellenistic period, and fi-
nally in the Roman period it was used quite often for 
honorific statues (cf. Humann, Kohle and Watzinger 
1904, 204-205, figs. 206-208). In this case, even though 
the style of the drapery is definitely based on a 4

th 
century 

BC sculptures, its details remain unclear. This is above 

all evident in the draping of the palla, which is cinched 
at the waist, following the body shape in the diagonal 
direction, while the hard folds on the left side fall ob-
liquely from the shoulder, where arm is not indicated 
in any detail. It would appear that the model for this 
statue was not well understood by the stone carver (local 
or itinerant). A strut on the right thigh, of which a worn-
out segment in low relief has remained, may have been 
connected with the arm on that side, similar to two ex-

Fig. 4. Statue of a woman from Ulpiana, Kosova Museum 
Prishtina. 
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amples of female statues: from the Cretan Collection in 
the Musée du Louvre and from Nicopolis in the Museo 
Naniano in Venice, as well as with one of the muses on 
the statue base by Praxiteles from Mantinea in the Na-
tional Archaeological Museum in Athens, in which the 
right hand is resting on the thigh (Reinach 1897 664, 
nº 3, 5; Richter 1950, Fig. 680). However, in this statue, 
the position of the arm and consequently the entire ap-
pearance of the statue are difficult to reconstruct owing 
to the damage on that part of the statue. Nevertheless, 
even though it is difficult to determine the precise typo-
logical category for the statue, it could be said that – tak-
ing the deviations into consideration – it most resembles 
the so-called type of the Praxiteles’ Kore (Hekler 1909, 
225, 228, figs. 4, 5, 8), differing from the basic type also 
by the shape of the folded end in the form of a strip 
(umbus), which differs from the usual diagonal position 
across the centre of the chest. Therefore, we can consid-
er it as a variant of this type, whose original belongs to 
the 4th century BC (cf. Humann, Kohle and Watzinger 
1904; Lipold 1923, 210 ). 

In the Roman period, among the portrait statues (cf. 
Rosenbaum 1960, 92, n. 157, T. LXXII, Fig. 3), this type 
belongs to the group of honorific character, known from 
numerous copies in a number of variants until the 3rd 
century AD (cf. Humann, Kohle and Watzinger 1904; 
Baena del Alcazár 2000, 6-7, 21-22, Pls. 8-10). This stat-
ue belongs to that type, corroborated by its naturalistic 
size, indicating that it most likely portrays a respected 
woman. 

 Heads 
The three heads were certainly from statues. Two 

of them are of secular character and the other one is of 
mythological character. 

A head made of high-quality white small-grained 
marble (18 cm. in height), found 1959 near the early 
Christian basilica, represents a portrait of a middle-aged 
woman, with a damaged nose, ear and the right of the 
top of the head (cf. Tomović 1993, 78, nº 15, Fig. 6/1-2) 
(Fig. 5). In the softly modeled and skillfully done facial 
details, the stonemason succeeded in rendering her spir-
itual condition4. 

Her coiffure was likewise skilfully rendered. Attached 
by the braids on the crown of the head it corresponds 
to the coiffure of the Scheitelzopf type, worn by Roman 
empresses in the last quarter of the 3rd century AD - the 
beginning of the 4

th
 century AD: Ulpia Severina, Magnia 

Urbica and Galeria Valeria, and also by Helena and Fausta 
in the early period (Wessel 1949, 66-70, Fig. 3). There-
fore, this head belongs to this period, and in all likelihood 
on the basis of stylistic features, to the time before the 
Tetrarchy, in the last quarter of the 3

rd
 century AD. 

In comparison with other centres, it shows the great-
est resemblance with a contemporary marble head from 

Pamphylia, kept in the Side Museum (Innan and Rosen-
baum 1966, Fig. 271). 

The second head was discovered 1956 in the area of 
the northern necropolis. It was made of high-quality gray 
small-grained marble and represents a grotesque male head 
with distinct features of a theatre tragic mask, modelled 
with precision and high quality (Fig. 6)5. It is well pre-
served with all the details. The top of the head is bald while 

4. The expression of face can be stylistically dated from the time of Marcus Aurelius, cf. Hinks 1935, 73.
5. Čerškov 1956, 372; Tomović 1993, 86, n. 64, Fig. 14/4 with previous bibliography

Fig. 5. A female head of a statue from Ulpiana, Kosova 
Museum Prishtina. 

Fig. 6. A male head - tragic mask of a statue from Ulpiana, 
Kosova Museum Prishtina.

e. dObrunA-SALIhu
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the remainder of the skull is covered by short hair, treated 
in a mass. Deep wrinkles are indicated on its high forehead. 
It belongs to the 2

nd
century AD and is the only example 

of its type found as a sculpture in the round not only in 
Dardania but also in the entire Upper Moesia. A figure on 
an antefix of similar type was found in Ulpianum, resem-
bling it in the shape of the mouth and the deep wrinkles 
on the forehead (cf. Čerškov 1956, 325, Fig. 6). 

Circumstances of discovery of the third head are not 
known. It is made of a white grained marble with an 
ochre patina (Greek?). Leaning gently to a side, it is 15.7 
cm high and well preserved, except for a partial dam-
age on the nose. It represents Eros, shown with chubby 
cheeks, with eyes closed and mouth extended in a gentle 
smile (Fig. 7)6 It is shaped in the classical style of the first 
decades of the 2nd century BC. 

This head belonged to the “Sleeping Eros” type (Col-
lignon 1911, 342-344), most commonly shown standing, 
with a bowed head leaning on an overturned torch. As 
they only had a funerary function, they are consequently 
known as Funerary Erotes (Collignon 1911, 330ff ). 

Based on these facts, this is probably a “sad Eros” 
with an overturned torch that served as a tombstone 
statue (Dobruna-Salihu 2003-2005, 433). In Dardania, 
this type of Erotes sculpture with a funerary function 
is known also from examples originating in the central 
part of the territory7. Incidentally, in the Roman period, 
this type of Eros is most commonly depicted in relief (cf. 
Collignon 1911, 329). 

The workmanship of these heads is of high artistic 
quality that was done by skilled sculptors, who in all 
probability carved two of these heads in the well-known 
artistic centres of Greece (Attica) and Asia Minor, where 
the traditions of classical Greek sculpture were followed. 
The last example, although its marble was most prob-
ably brought from abroad, was likely carved in a local 
workshop. 

 The fragmented cult statuary group 
 This group was found in unknown circumstances. It 

is made of white marble and its present-day appearance 
leaves the impression of unfinished work (unpublished). 
(Fig. 8). Of small dimensions, the group consists of three 
figures: the goddess Venus with two Erotes on both sides, 
depicted on a rectangular pedestal. Only the torso of Ve-
nus remains, while of one Erotes is preserved without 
the head, and the other is entire. The dimensions of the 
sculpture are: 14x14x2 cm. The goddess is naked. She 
leans to the left side, with her body weight on the leg 
of the same side, while the right leg is gently bent at the 
knee and to the side. She covers her pubic area with her 
lowered left hand, the other hand most probably cov-
ered her breasts. This iconography is from the frequently 
copied representations of nude Aphrodite (Venus) of the 

Pudica type, deriving from Praxiteles’ statue of Aphro-
dite of Knidos8. Judging by the position of the hand and 
legs, this example seems to replicate the variants of the 
Capitoline Venus and the Venus de’ Medici, which are 
found in throughout the Roman Empire9. Both Erotes 
are shown en face, with heads leaning on the left. The 
Eros on the right is shown with legs crossed and one arm 
bent at the elbow. With this arm he is either holding a 
torch upside-down or leaning against an object shown 
only in contour, while with his other arm, with which 

Fig. 7. An Eros head of a statue from Ulpiana, Kosova 
Museum Prishtina.

Fig. 8. The fragmented statuary group of Venus with two 
Erotes from Ulpiana, Kosova Museum Prishtina. 

6. Cf. Dobruna-Salihu 2003-2005, 432-434, 803, n. 302, Pl. 142, Fig. 261 with previous bibliography
7. Dobruna-Salihu 2003-2005, 803, nr. 302, Pl. 142, Fig. 261 (from Municipium DD).
8. About Roman copies of Cnidian Aphrodite cf. Reinach 1897, 356, n. 6-10; idem, 1904, 109, n. 6.
9. Cf. Reinach 1904, 108-109; Richter 1954, 83-84, n. 147-150, Pls. 108-109.
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he supports his head, he also leans against this object. 
Therefore, this should primarily be a “sad Eros” (cf. Col-
lignon 1911, 342-344). The position of Eros on the left, 
with the preserved head on which curly hair is visible, 
above which an unworked piece of stone has remained, 
completely different. One can discern his right leg in a 
position similar to the right leg of the goddess, as well 
as an arm, likewise bent at the elbow, and resting on a 
dolphin against which he leans10. 

The body proportions of all three figures are well de-
signed, whereas other details are quite unclear due to the 
condition of the sculpture. At the same time it is difficult 
to trace the place of its manufacture. 

The iconography of this statuary group of the god-
dess is currently unique in the central part of Dardania, 
also it is at present the only known example in Darda-
nia. Of all the examples depicting one or two Erotes so 
far the only similar statuary scene is one in the National 
Museum in Belgrade that comes from an unknown site. 
The only difference between the two groups is with re-
gard to the right Eros with a raised torch and the dolphin 
at his side (Vulić 1931, 231, n. 617). It seems that both 
pieces were made on the same model, but in different 
variations. 

Relief 

A fragmentary cult relief
The circumstances of this piece’s discovery are un-

known. It is a very fragmented plaque, presently meas-
uring 13x15x4.5 cm and made from a white crystalline 
marble with a yellowish patina (in all likelihood from 
Greece). It is broken on three sides and a small piece of 
the upper part with the frame has remained preserved 
(unpublished) (Fig. 9). It was worked only on the front, 
depicting a figure of a young woman – likely a Nymph, 
carved in high relief, of which only a part of the head and 
the right arm have remained. The finely shaped head is 
quite worn out, but still showing the finely moulded oval 
face with fine contours of the eyes. The shape of the hair 
is also very clear, with a parting in the middle and barely 
visible curls on the crown of the head. Framing the face 
to the level of the temples, the hair was probably twisted 
into a bun at the back. Only a raised forearm with the 
hand with fingers have remained of the arm, with which 
she holds an amphora on the head. The workmanship is 
of good quality, except for the hand which is too large 
for the body. 

The only other depiction of a nymph in Kosovo and 
Dardania comes from a fragmentary votive ara from the 
area of Ulpianum, on which she is shown with an ampho-
ra on her left shoulder (Premerstein and Vulić 1903, 35. 
nº 42). In comparison to plaque from Herakleia Lynkes-
tis with a depiction of three standing nymphs with am-
phorae – the one in the middle carrying the amphora on 

the shoulder, while those on either side of her carry am-
phorae on their heads and hold them with a hand (Vulić 
1931, 21, nº 37), which is the detail in which this relief ’s 
nymph bears the closest iconographic resemblance – one 
can say that this plaque originally must have depicted 
three nymphs wearing identical long, double-belted chi-
tons. As regards the coiffure, which corresponds to that 
of the women from the imperial court of the second half 
of the 2

nd
 century AD, it should be dated to that chron-

ological period (cf. Fittschen 1982 passim). The high 
quality of the workmanship is proof that it was probably 
brought as a finished work from a renowned workshop 
centre. 

Conclusion 

These monuments, albeit scarce in number due to 
the frequent interruptions in the scientific investigation 
of the area of Ulpianum, prove the existence of marble 
sculpture of high artistic quality – imported either as a 
finished piece or worked in local workshops in Ulpianum 
– in the central part of Dardania, as well as indications of 
the presence of a rich clientele and for trade connections 
with Greece and Asia Minor during antiquity. 
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Abstract
Limestone from the Roman time Cavae Romanae 
quarry near Pula, with its specific solidity but also pli-
ability for artistic sculptural formation, has been used 
since Roman times as a source of not only construction 
materials (used, for example, to build the amphitheatre 
in Pula) but also as an art supply. The unfinished Ro-
man portrait of the velata from Vinkuran and the ma-
trona from nearby Vintjan, testify to its use for artistic 
creativity in the Roman era. The geological properties 
of the stone can be credited for its use for these pur-
poses. The massive structure of rudist limestone, with-
out veins, made it possible both during Antiquity and 
in the present day, to extract blocks, regardless of the 
dimensions, architectural and decorative elements can 
be carved and sculptures formed. The ancient quarries 
in the Pula vicinity have been continually used for two 
thousand years, which is reflected in the numerous ex-
amples of stone sculpture throughout Istria and North-
ern Italy.

Keywords 
Roman quarry, Vinkuran, Vintjan, limestone, roman 
portrait, velata, sculpture, domina.

Introduction

The quarry known as Cavae Romanae, situated in the 
vicinity of Vinkuran, represents the largest quarry of the 
Pula region. During Roman times it provided the town of 
Pula with selected stone used to build sumptuous build-
ings (Mlakar 1978, 15; Jurkić Girardi 2000, 36; 2012). 
It is beyond doubt that it has been also a valuable source 
of stone used for roman sculptures, which is testified by 
a sculptor’s workshop found within the quarry, where 
stone was cut as well (Makjanić 1981, 71-76; Matijašić 
1998, 396, 448-449; Starac 2006, 18, 46).

In the western and eastern parts of the quarry, on 
the morphological level the barely visible outlines of a 
superficial trench are to be found, 20 to 30 m large in 
the direction East to West and 100 m long from North 
to South. This data suggests that during Roman times 
the quarry covered an area of approximately 2500 m2 
and that the trench level had at the time been 16 m 
lower in comparison to today’s, given the fact that it has 
been filled up to the mentioned 16 m. of height with 
stone discards coming from the more recent trench. 
The level of the site at the time was 10 m if we take into 
consideration its geological structure (Jurkić Girardi 
1997, 24-25; Crnković 2003, 72-73).

The quarry is situated very close to the sea, and it is 
through this route that the stone was shipped to other 
destinations in the form of finished, semi-finished prod-
uct or raw blocks. Today at the southern part of the 
quarry stone blocks are extracted for industrial carving 
whereas the antique quarry is mostly filled with stone 
discards (Matijašić 1998, 449).

On the bases of the exploitation area of the an-
cient Cavae Romanae, the total stone mass extracted 
for building or sculptural purposes is estimated to have 
been approximately 47500 m3 of limestone of the co-
quina type, formed with slightly (hardly, poorly, not 
very) differentiated fossil fragments, as well as with rela-
tively large chronodonti (2-200 mm) and calcite which 
partly serves as filling material for the intra-skeletal 
space (Tišljar et al. 1983, 13-35; Crnković 1997, 12-
15).

The conquinites are a type of more compact and ce-
mented limestone than the common limestone, and it 
contains mechanically abraded and well cemented fossil 
fragments and chronodonti. It is possible to spot shell 
fossils and micro-crystalline calcite within this type of 
limestone. 

The coquina limestone is today known by the name 
of vincuran fiorito or vincuran travertino, whereas the 
coquinite or micro-coquinite is known as the vincuran 
unito or vincuran statuario (Crnković 2003, 73).

Two examples of incomplete stone sculpture origi-
nated from this quarry are today on display in the Col-
lection of the Archaelogical Museum of Istria.

TWO InCOMpLeTe SCuLpTureS frOM CAVAe rOMAnAe quArrIeS  
(ISTrIA, CrOATIA)

K. Džin

Fig. 1. The Cavae Romanae quarry, largest quarry of the Pula 
region is situated near Vinkuran.
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Catalogue

portrait 1

The first specimen is a portrait of a lady with earrings, 
with an incomplete head part, donated by Mr Kosanović 
in 1970 to the director of Department of Roman Col-
lection of the Archaeological Museum of Istria in Pula at 
this time, prof. Štefan Mlakar, in the presence of the con-
servator Vesna Girardi Jurkić. He had noticed, during a 
stroll, a stone head emerging from the stone discards of 
the Vinkuran quarry.

The head has been displayed at the Exhibition of 
Croatian History, Art ant Culture “The Magic of Istria” 
and that was the first time it had been catalogued, never-
theless it has not become object of research and compara-
tive studies which would make possible a systematization 
directed to describe the looks and the value of the work 
of art (Džin 2000, 54, cat.No. 149).

The shape of the limestone head is oval, nice and gen-
tle, with a narrow forehead framed with a firm hairstyle 
combed behind the ears, dividing into two locks along 
the neck. On the forehead the hair is divided in a heart-
like, slightly triangular shape (inv.no. A/4828, height: 20 
cm, width: 13 cm). The portrait perhaps belongs to the 
stelae.

The ears bear rounded earrings. The nose is elongated, 
rounded towards the nostrils, which indicates a middle-
aged woman. The eyes are almond-shaped with expres-
sive eyelids, without pupils to denote the face expression, 
which is nevertheless direct and melancholic. The lips are 
small, full and heart-shaped, the neck is smooth.

Given the fact that the small cap over the top fringes 
is scarcely ornamented we called “velata”. It is difficult to 
define the hair-style of the portrait. Such a complex hair-
style is to be found in the Roman plastic portraits already 
in the Claudian age (Cambi 1987, 147, cat. no. 47), but 
here we can only presume it, thanks to the incomplete-
ness of the work. It is interesting to notice that in the late 
Flavian and Traian age, and only rarely before and after 
those, there are different types of jewels ornamenting fe-
male portraits with earrings which present quite sophisti-
cated hair-styles (Cambi 1987, 158, cat. no. 66 and 67). 
But, there are very few portraits dated into the period 
between the end of the 1st and 2nd century. Judging from 
the hairstyle with the parting and the smooth hair along 
the head, and the anguished expression, this portrait can 
be located from the second half of the 1st to the begin-
ning of the 2nd century. It is not an isolated example, 
but one reflecting the social modalities of the period ex-
pressed in the shaping of the individual characteristics 
within the spirit of that time (Cambi 2000, 42, 53, 105, 
280, T. 50. f. 43). The sculptural guidelines which are to 
be found in this portrait are sign of some specificities yet 
to come in the roman portraits. Even more so, given the 
expression of the face and the shape of the earring, we 
can place this work of art, in Cambi’s opinion, among 
the female portraits of the late 1st – early 2nd century AD. 
This hypothesis is furthermore confirmed by the expres-

sion of the mouth and the chin, the eyes and the look 
(Cambi 2002, 135).

portrait 2

The second limestone sculpture, definitely coming 
from the workshop within the quarry, is a statue and 
portrait of a veiled woman called domina. The statue has 
been retrieved from a dry-stone wall in the proximity of 
the quarry Vintijan near Pula. It is a stony area of poor 
quality, filled with shells, which indicates its abandon-
ment in the same context with the quarry.

Fig. 2. The unfinished Roman portrait of the velata,1st - 2nd 
century AD.

Fig. 3. The unfinished 
matrona from Vintijan.

TWO InCOMpLeTe SCuLpTureS frOM CAVAe rOMAnAe quArrIeS (ISTrIA, CrOATIA)
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The performance is rather imprecise due to the dis-
proportion between the head and the body. The left side 
is recessed and scarcely elaborated. The chisel strikes are 
visible. The work had probably been placed against a col-
umn because at the basis level there is a rounded damage 
(inv. n. A/27733; dim. of the statue: 202 cm; dim. of a 
head and a neck: 35 cm; dim. of a base: 58x52x15 cm). 
Unpublished.

It is a frontal portrait of a female head captured in the 
moment she moved to the right in order to take a three 
quarter position, characteristic for the 3rd century works 
and the beginning of the Constantine age. The head is 
rounded, with a wavy hair-style combed in locks behind 

the ears and left to fall free on the cheeks, like sideburns. 
The ears bear triangular earrings. The dress cleavage is 
square-shaped. It is interesting to notice that the neck 
presents a necklace formed of several tiny necklaces with 
sharp pendants. What makes this sculpture particular is 
the mantle, situated on the head and gradually descend-
ing along the right arm (bended and raised) to the shoul-
ders and the chest. The hand is presented with particular 
attention, with long slim fingers and elaborated nails; the 

Fig. 5. Two details of the unfinished matrona from Vintijan: 
a) earring and b) necklace. 

Fig. 6. Detail of the stone of the unfinished matrona from 
Vintijan.

Fig. 4. Head of the the unfinished matrona from Vintijan: frontal view and profile.

k. džIn
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left arm is lowered along the body. Under the mantle the 
dress appears with large vertical pleats. There is a hint 
of footwear, or maybe it is just a poorly elaborated foot, 
contrasting with the work performed on the hand.

This sculpture is a typical example of the whole fig-
ure portrait based on the model of socalled Herculanea 
which appears in the Roman context on stela or more on 
the sarcophagus (Starac 2002, 37-51). It is thus different 
from the female busts in aedicula1 we find in previous 
ages in Pula. Here as well the woman’s physiognomy of 
domina is well defined, especially in the features of the 
face and in the clothing fashion elements of the age, in 
the luxurious garments and jewels. It is a realistic rather 
than symbolic representation, element typical for the late 
3rd and Constantine age art of the 4th century. It is pos-
sible to assume that this incomplete sculpture had had 
the function of ornament to a tomb-stone composition: 
aedicula or sarcophagus (Petru 1988b, 217-218, cat. n. 
261 and 262).

Conclusion

The two incomplete stone monuments deriving from 
the Cavae Romane of Vinkuran indicate with no doubt 
that there was an operating stone workshop within the 
quarry oriented towards the local demand. These monu-
ments – a female portrait dated at the end of the 1st and 
at the beginning of the 2nd century very similar to that 
of Asseria in Dalmatia and a figure of domina the unique 
one in Istria dated to the late 3rd century and early 4th 
century AD near to the sculpture from Belgrade in Ser-
bia (Popović 1987, 216, cat. no. 182; 227, cat. no. 208) 
show the standards and the fashion tendencies of the Ro-
man portraits of the time, detected in Southern Istria as 
well, although varying from the basic even Hellenistic 
model due to specific individual requests of the local 
clients, or the new coming inhabitants from the eastern 
Roman provinces.

In Archaeological Museum of Istria there is only one 
tombstone with the bas-relief of a whole woman. 

References

Cambi, N. 1987: “Fragmenat stele s likom starije žene / 
Fragment of a stela with the head of an elderly wom-
en”, Antički portret u Jugoslaviji / Classical portraits in 
Yugoslavia, Beograd, 147.

–  1987: “Glava žene s velom / Head of a women witha 
veil”, Antički portret u Jugoslaviji / Classical portraits in 
Yugoslavia, Beograd, 158.

– 2000: Imago animi. Antički portret u Hrvatskoj, Split.
– 2002: Antika, Zagreb.
Crnković, B. 1997: “Geological Structure and Petro-

graphic Composition of Croatia”, Histria Antiqua 3, 
Pula, 11-19.

Crnković, B. 2003: “Izvornost kamena ugrađenog u 
pulsku arenu (“La provenienza delle pietre usate nella 
construzione dell’Arena di Pola)”, Histria Antiqua 9, 
Pula, 71-76.

Džin, K. 2000: “Catalogue of objects from the Antique 
and Late Antique”, The Magic of Istria, Pula, 47-60.

Jurkić Girardi, V. 1997: “Korištenje kamena u gradnji 
amfiteatra u Puli” (The use of Stone in the building 
of the Pula Amphitheatre), Histria Antiqua 3, Pula, 
21-28.

– 2000: “Istria in the Roman and Late Roman Periods”, 
The Magic of Istria, Pula, 31-46.

– 2012: “The Cavae Romanae. Properties and use of the 
stone for the Amphiteatre in Pula (Croatia)” in this 
volume.

Makjanić, R. 1981: “Antički kamenolomi na području 
Hrvatske”, Dometi 14, 5, Rijeka, 71-76.

Matijašić, R. 1998: Gospodarstvo antičke Istre (The Eco-
nomic History of Istria in Antiquity), Pula.

Mlakar, Š. 1978: “Antička Pula”, Kulturno-povijesni 
spomenici Istre, 2, III, Pula, 1-38.

Petru, S. 1988a: “Frauenkopf”, in: Antike Porträts aus 
Jugoslawien, Frankfurt am Main, 217-218.

– 1988b: “Porträts von einem Ehepaarsarkophag (Ab-
guss)”, in: Antike Porträts aus Jugoslawien, Frankfurt 
am Main, 217-218.

Popović, I. 1987: “Poprsje žene / Bust of a women”, 
Antički portret u Jugoslaviji / Classical portraits in Yu-
goslavia, Beograd, 216.

– 1987: “Statua žene / Female statua”, in: Antički portret 
u Jugoslaviji / Classical portraits in Yugoslavia, Beo-
grad, 227.

Starac, A. 2002: “Skulptura na nadgrobnim spomenici-
ma Istre” (Sculpture.on Tombstones in Istria), Histria 
Antiqua 8, Pula, 37-51.

– 2006: Reljefni prikazi na rimskim nadgrobnim spomen-
icima u Arheološkom muzeju Istre u Puli / Depictions in 
Relief on Roman funerary Monuments at the Archaeo-
logical Museum of Istria at Pula, Monografije i katalozi 
16, Pula.

Tišljar, J.; Velić I.; Radovčić J.; Crnković B. 1983: 
Upper Jurassic and Cretaceous peritidal, lagoonal, 
shallow marine and perireefal carbonate sediments of 
Istria. IAS, Contributions to sedimentology of some car-
bonate and clastic units of the ciastal Dinarides, Excur-
sion Guide-book, Split.

1. Cf. Starac 2006, 87: “This monument represent the only known example of an aedicula with a full-length portrait of the deceased 
at Pula, and fits well with the prevalent taste of the first half of the 1st century AD. Total h. 225 cm, aedicula h. 168 cm...”. 

TWO InCOMpLeTe SCuLpTureS frOM CAVAe rOMAnAe quArrIeS (ISTrIA, CrOATIA)



93

Abstract
Many late 3rd and 4th-century sarcophagi in Rome and 
Naples seem to have been made of adapted or reused 
blocks. Backs and sides of these sarcophagi display vari-
ous kinds of anomalies or inconsistencies, which reveal 
that they were either made from blocks originally in-
tended for different purposes or else adapted from de-
fective or abandoned material. Some of the blocks were 
originally intended as architectural decoration, and it 
therefore appears likely that the sculptors of sarcophagi 
also produced architectural decoration and had access to 
deposits of unfinished blocks. The material for this study 
came primarily from collections in four museums where 
the backs of sarcophagi were relatively visible: the Museo 
Pio Cristiano of the Vatican; the Chiostro Grande of the 
Museo Nazionale Romano, Rome; the Museo Nazionale 
Archeologico, Naples; and the Archaeological Museum, 
Split, Croatia.

Keywords
Sarcophagi, salvaged marble, reuse, repair, piecing, tool-
marks, storage area, architectural decoration.

Museo Pio Cristiano, Vatican (Tables I and II)

Three principal kinds of anomalies appeared in sar-
cophagi in the Vatican’s Museo Pio Cristiano Lateranense 
(Table I). First, some have an architectural molding hid-
den on the back or side. This indicates that the blocks 
were originally intended as architectural decoration. Sec-
ond, the tool marks on the back of some sarcophagi are 
different from those on their sides. This difference often 
indicates that the chests were cut down from larger and 
presumably older blocks. In both cases, the blocks might 
have been sketched out initially for different purposes but 
left abandoned in a storage area, or else they could have 
actually been used for their original purpose before be-
ing turned into sarcophagi. Third, Some chests were put 
together from pieces. This may reflect either repairs to 
damaged blocks or else an assemblage of blocks and slabs 
that were not originally quarried for use as sarcophagi. 

Fifteen chests showed signs of being salvaged mate-
rial, while another eleven more-or-less complete Late 
Antique chests in the Museo Pio Cristiano were with-
out apparent anomalies (Table II). The anomalous chests 
seem to be made of both Carrara and Proconnesian mar-
ble (optical identifications). All eleven of the sarcophagi 

without signs of conversion seem to be Proconnesian. 
The museum also displays many fragments that could 
not be classified as either new material or salvaged blocks.

Chests with hidden architectural moldings 
(Figs. 1-3, Table I)

Hidden moldings appear along the lower edges of 
the back or sides of five chests. The placement and form 
of the moldings indicates that the blocks were originally 
meant to be cornices placed above a frieze and architrave. 
Given the size of these blocks, they must have originally 
been intended for large public buildings. One example 
presents an unusual sequence, an ovolo surmounting a 
cavetto (inv. 31475, Fig. 3). The same sequence can be 
found in a late Republican or Early Imperial cornice in 
the Basilica Aemilia.1 This sequence appears to be rare 
and, it is possible that the block used for the Christian 
sarcophagus was originally shaped as early as the second 
half of the 1st century BC. 

All the moldings are unfinished: that is, they are not 
worked as an egg-and-dart, lotus-and-palmette, or any 
other such ornament. Normally marble entablatures 
were decorated, and the absence of ornament suggests 
that these blocks were unfinished. They could have come 
from stockpiles of unused building material, a conven-
ient origin from a juridical point of view. Patrizio Pensa-
bene has emphasized that imperial legislation in the 4th 
century restricted private access to marble from complet-
ed public buildings but that unfinished buildings may 
have been fair game (Pensabene and Panella 1993-1994, 
128-130). Nevertheless, the trough for a clamp on the 
underside of one piece (inv. 3145, Fig. 3) indicates that 
this cornice had, in fact, been put into service before be-
ing converted into a sarcophagus.

Different tool marks on different sides (Table I)

Three chests in the Museo Pio Cristiano reveal differ-
ent kinds of tooling on the back and sides. An alterna-
tion of pointed, flat, and claw chisels on the different 
sides probably indicates that the blocks were reused or 
converted. Different tool marks on the ends might indi-
cate that a block intended for architecture was shortened 
for use as a coffin. As shipwrecked cargoes have shown, 
sarcophagi were given their basic shape (including their 
hollow interior) in the quarries, and the chisel marks 

LATe rOMAn SArCOphAgI In CenTrAL ITALy MAde 
frOM SCAVenged bLOCkS

J.J. Herrmann Jr.

1. External Doric order: Toebelmann et al. 1923, 27-29, Fig. 35; d’Espouy 1981, 102.
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were the same on all surfaces when the sarcophagus was 
shipped.2 In some cases, however, one surface may be 
smooth while the others are roughly chiseled (Gabellone 
et al. 2009, Fig. 8.). The smooth surface may be a result 
of cutting with a saw, and in this case, the block cannot 
be considered salvaged material.

One chest has both a variety of chisel marks and hid-
den architectural moldings (Fig. 2, Table I, old inv. 111). 
In this case, the different finishing of undecorated sur-

faces unmistakably reflects the remodeling of an older 
block. Another clear case of remodeling is presented by 
a round-ended lenos, whose back and ends have different 
tool marks (Fig. 4, Table I, inv. 31517). Evidently the 
round ends were created in a second phase. The Vatican 
sarcophagus must have been cut from a solid, architec-
tural block, since in most cases it is impossible to convert 
a rectangular coffin into a round-ended coffin once the 
central hollow has been excavated.

2. Torre Sgarrata wreck: Gabellone et al. 2009, 324, figs. 6-10; S. Pietro in Bevagna wreck: Ward Perkins and Throckmorton 1964; 
Ministero per i Beni e le Attività Culturali, 2010.

Fig. 1. Column sarcophagus 
with biblical scenes, middle 
third of the 4th century. Museo 
Pio Cristiano, Vatican, inv. 
31489. Photo: Annewies van 
den Hoek.

Fig. 2. Sarcophagus with the Crossing of the Red Sea, last 
quarter of the 4th century. Museo Pio Cristiano, Vatican, old 
inv. 111. 

Fig. 3. Sarcophagus, colonnade with Christ and Apostles, 
second third of the 4th century. Museo Pio Cristiano, Vatican, 
inv. 31475.

LATe rOMAn SArCOphAgI In CenTrAL ITALy MAde frOM SCAVenged bLOCkS
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Chests put together from pieces (Table I)

Eight other chests in the Museo Pio Cristiano were 
put together from various pieces of marble. In four of 
the chests, the joints between pieces are sharp, straight 
cuts, held together originally with iron clamps (Fig. 
5). The edges of the joints and the clamp holes have 
the patina of age, confirming that this procedure is 
not due to modern restoration.3 Mat Immerzeel has 

identified and explored the practice of piecing together 
sarcophagi and has noted its association with the large 
workshop producing sarcophagi at Rome (Immerzeel 
2002). 

Four other chests of this group are made of repaired 
blocks; i.e., blocks that have irregular diagonal joints 
held together by iron clamps (Fig. 6). The blocks may 
have been damaged by previous use or been previously 
left in storerooms or quarries as defective.

3. Contra: Spinola 2000.

Fig. 5. Sarcophagus with three shepherds in vineyard (inte-
rior), last third of 4th century. Museo Pio Cristiano, Vatican, 
inv. 31554.

Fig. 6. Sarcophagus with a portrait roundel, 353 AD. Museo 
Pio Cristiano, Vatican, inv. 31583.

J.J. herrMAnn Jr.

Fig. 4. Sarcophagus with an 
Orans and miracle scenes, 
beginning of the 4th century. 
Museo Pio Cristiano, Vati-
can, inv. 31517. 
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4. Rep I = Repertorium der Christlich-antiken Sarkohage I: Rom und Ostia, 1967, G. Bovini and H. Brandenburg.
5. Proc = Proconnesian marble.

Identification and material Signs of reuse or conversion

Inventory, 
catalogue4 & figure 

numbers
Subject on front

Marble: grain 
size, markings and 

quarry5

Older moldings on 
back or sides

Piecing with 
clamps

Different tool 
marks on back & 

sides

Inv. 28591
Rep I, 61

Biblical scenes 
and cross between 

trees

Grain fine to 
medium, banded: 

Proc
__ End added __

Inv. 31406 Seasons
Medium grain, 
yellow streaks

__
Clamps hold rear 

corner
__

Inv. 31425 Pastoral, learned 
woman

Fine to medium 
grain: Proc?

__
Front and back 

separate
__

Inv. 31440 
Rep I, 7

Biblical scenes 
with orans

Fine grain: 
Carrara

__
Zigzag cut near 

right end
__

Inv. 31452 
Rep I, 73

Orans, miracles
Fine grain: 

Carrara
Molding on end __ __

Inv. 31475 
Rep I, 53 Fig. 3

Colonnade, Christ 
and Apostles

Fine grain: 
Carrara

Ovolo and cavetto 
on back

__ __

Inv. 31485 
Rep I, 2

Farm work, orans, 
good shepherd

Coarse grain, gray 
shadows

 __
Cut at center and 
break at corner

__

Inv. 31489 
Rep I, 52

Fig. 1

Column 
sarcophagus, 

biblical scenes

Fine grain, 
Carrara

Cyma reversa on 
lower back

__ __

Inv. 31517 
Rep I, 67

Fig. 4
Orans, miracles

Fine grain: 
Carrara

__ __
Back and right, 
point; left side, 

claw chisel

Inv. 31521 
Rep I, 65

Twelve Apostles
Medium grain: 

Proc
Ovolo on back

Corner clamped 
on

__

Inv. 31525 
Rep I, 49

Passion and 
resurrection

Medium grain __
Top rear corner 

added
__

Inv. 31543 
Rep I, 45

Two brothers, two 
zones of biblical 

scenes

Fine grain: 
Carrara

__ __
Back, claw chisel; 

left, flat chisel; 
right claw 

Inv. 31554 
Rep I, 29

Fig. 5

3 shepherds, 
vineyard

Coarse grain, gray: 
Proc?

__
Many pieces 

clamped together
__

Inv. 31583 
Rep I, 87

Fig. 6

Portrait roundel, 
shepherd milking

Coarse grain, 
banded: Proc

__
Corner attached 

with clamp
__

Old inv. 111
Rep I, 64

Fig. 2

Crossing of the 
Red Sea

Fine grain: 
Carrara

Cavetto at either 
side

__
Back smooth: 
sides, point

Table I. Late Roman sarcophagi (270-400 AD) made of salvaged blocks Museo Pio Cristiano, Vatican.
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The pieces combined in most of the sarcophagi 
seem carefully chosen to make a good match. Procon-
nesian-type marble does not seem to have been com-
bined with Carrara-type marble. These good matches 
suggest that the chests were assembled in the quarries, 
where compatible material could readily be found. Sci-
entific testing, however, would be necessary to explore 
this hypothesis.

Chests without anomalies: made from new blocks? 
(Table II)

Eleven chests lacked any of these anomalies and were 
probably sculpted from newly quarried blocks. Three 
massive sarcophagi stand out for their regularity of shape 
and consistency of workmanship (Table I, inv. 31408, 
31427, and 31495). It would have been very hard to find 
perfect blocks of this size in stockpiles. Several smaller 
sarcophagi without apparent anomalies could also have 
been newly quarried. 

Quarries 

The marble of the chests in the Museo Pio Cristiano 
has not been scientifically tested, but optically it appears to 
include both fine-grained white marble and coarse-grained 
marble, which at times has dark gray bands. It is there-
fore likely that the group includes both of the most com-
mon marble sources used for sarcophagi at Rome: Cararra 
and Proconnesus (Van Keuren et al. 2010). The strongly 
banded pieces are almost certainly Proconnesian. All the 
putative Carrara chests have some sort of anomaly that in-
dicates that these blocks were reused or converted for use 
as sarcophagi. All the chests without anomalies (i.e., from 
newly quarried blocks) seem to be Proconnesian.

Chiostro Grande, Museo Nazionale Romano, 
Rome

Two sarcophagi of the first half of the 4th century 
in the Chiostro Grande were made of salvaged blocks, 

6. Rep I = Repertorium der Christlich-antiken Sarkohage I: Rom und Ostia, 1967, G. Bovini and H. Brandenburg.
7. Proc = Proconnesian marble.

Inventory & 
catalogue 6 
numbers 

Subject on front
Marble: grain size, markings

and quarry 7

inv. 30932 Inscription: Aurelia Severa, Egidia Sabina Coarse grain white, gray stripe: Proc

inv. 31407 
Rep I, 74

Lady, shepherd Medium grain, banded: Proc

inv. 31408 
Rep I, 86

two-zones, biblical scenes, marriage Coarse grain, no bands

inv. 31419 Eros sleeping, girl and bird Coarse grain, no bands

inv. 31420 Portrait roundel Coarse grain, banded: Proc

inv. 31427 
Rep I, 43

“Dogmatic Sarcophagus” Gray bands: Proc

inv. 31465 
Rep I, 32

Women, shepherds Coarse grain, banded: Proc

inv. 31495 
Rep I, 77

Denial of Peter Banded: Proc

inv. 31509 
Rep I, 6

Frieze with biblical scenes: orans at center Medium to coarse grain: Proc

inv. 31540 
Rep I, 66

Sheperd, orans, philosopher Medium grain: Proc?

inv. 31592 Strigillated, inscribed Prisco Coarse, no bands: Proc?

Table II. Sarcophagi without anomalies (freshly extracted blocks). Museo Pio Cristiano, Vatican.

J.J. herrMAnn Jr.
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which have been scientifically identified as Carrara mar-
ble. (Van Keuren et al. 2010; Herrmann 2010). The 
back of one chest was divided diagonally into two zones, 
one of which is recessed (Fig. 7). Both zones were rough 
and unfinished, but their tool marks were different. The 
block could originally have been intended for a pediment 
with shallow inclination, like the broken pediments in 
the brick-faced exedra of the Forum of Trajan. (Mac-
Donald 1965, pl. 87; Lyttelton 1974, Fig. 72). The brick 
pediments seem to be slightly steeper than the marble 
one, but the difference of angle is small (ca.11º versus 
ca. 8º). Several rock-cut tombs with broken pediments at 
Petra are even more similar, with an inclination of ca. 9º 
and possibly less (Obelisk Tomb and Corinthian Tomb)
(Lyttelton 1974, Fig. 83; Kluke 2010). While the marble 
pediment in Rome was never fully carried out, the peg 
holes in it suggest that it was put to some other use before 
becoming a sarcophagus.

Another Carrara marble chest of the 4th century had 
a corner held on by clamps (Van Keuren et al. 2010; 
Herrmann 2010). It was clearly a faulty block that un-
derwent repairs. It is uncertain whether this repair took 
place at Carrara or in workshops at Rome.

Museo Nazionale Archeologico, Naples 
(Table III)

There were no sarcophagi with Christian subjects on 
display in the Museo Nazionale Archeologico in Naples 
during visits in 2009, but there were several coffins with 
traditional subject matter from Late Antiquity, datable 
in the span of ca. 280-330 AD. Many of them show 
anomalies that make it clear they too were made from 
salvaged marble blocks (Table III). Some of the anoma-
lies are similar to those seen in the sarcophagi of the Mu-
seo Pio Cristiano (Table I). Architectural mouldings ap-
pear on the back of some, and others reveal differences in 
the treatment of back and sides. The back of one coffin 
(Fig. 8) was treated as the soffit of an architrave just like 
those of the Hadrianic Pantheon. (Desgodetz 1692, 38; 
Wegner 1957, 21, Fig. 20a). In this case it is clear that 
the architrave phase of the block was much older than its 
sarcophagus phase. The architrave could have been taken 
from a demolished building rather than a storage area of 
unused material, but this cannot be proven. 

The backs of some of the Naples sarcophagi are per-
fectly smooth, while their sides are rough, as in a sar-
cophagus with Pelops and Oenomaus (Fig. 9) (Sichter-
mann and Koch 1975, 56, no. 58, pl. 144, I; 145/46). 
At first glance, this inconsistent treatment suggests that 
the blocks had previously been put into service, but it 
may actually reflect a saw cut. Sometimes two roughed-
out sarcophagus chests or a chest and its lid were shipped 

together in a single block (Ward Perkins and Throckmor-
ton 1964; Gabellone et al. 2009, 324-325, Fig. 10). and 
it would have been necessary to separate the two elements 
at their destination. This operation could only have been 
done safely by sawing, a process that would have left this 
kind of smooth surface. The Pelops and Oenomaus sar-
cophagus dates from about 300-330 AD and appears to 
be made of marble from Cape Vathy, Thasos. Since it 
does not seem to be a scavenged block, it provides evi-
dence that semi-finished sarcophagi were still exported 
from Thasos at that relatively late date. 

Backs that are smooth below and rough and 
bulging above: recut entablatures

New kinds of anomalies appear as well. The backs of 
two sarcophagi in the Naples museum are smooth below 
and bulge out roughly above (Fig. 10, Table III, unnum-
bered). The smooth part is probably a saw cut, and the 
irregular part above has been shaped with a chisel. These 
blocks must have been intended to be parts of entabla-
tures (used in the inverted position). The smooth part 
would have been the frieze. The rough part would have 
been the architrave, which projects beyond the (recessed) 
frieze. Again in this case, the blocks have been salvaged: 
that is, converted from their original purpose.

Guntram Koch and Helmut Sichtermann find the 
sarcophagi of Roman type in Naples to be both imported 
Roman pieces and imitations of them by local, Campa-
nian workshops (Koch and Sichtermann 1982, 288-293, 
figs. 308-316). The Campanians not only produced 
compositions that were stylistically and iconographically 
similar to their Roman models, but they also seem to 
have procured blocks in similar ways. Like the Roman 
sculptors, they apparently worked among partly finished 
blocks that had been intended for architecture, and in 
Late Antiquity they often transformed these blocks into 
sarcophagi.

Archaeological Museum, Split, Croatia

A Christian sarcophagus in the museum in Split 
has a series of architectural moldings along its lower 
edge.8 The sarcophagus shows the Israelites Crossing 
the Red Sea on one side, and three figures separated by 
strigillated panels on the other.9 All the figural work 
dates from the late 4th century, and only the moldings 
reflect the block’s intended architectural use. The style 
of the sarcophagus indicates Roman workmanship. At 
least one Early Christian sarcophagus decorated on all 
sides was found at Rome,10 and the piece in Split was 
probably exported from Rome in its completed state. 

8. Guntram Koch pointed out this molding to me at the Archaeological Museum, Split, on June 8, 2007.
9. Repertorium der Christlich-antiken Sarkohage II 1998, cat. no. 146.
10. Rep I, cat. no. 678.
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When rotated counterclockwise 90º, the profile can 
be identified as the lower part of a cornice with a cyma 
reversa topped by a fillet and the beginning of dentils 
(Fig. 11). The sequence is paralleled in the lower part 
of cornices of many monuments in Italy from Augustus 
through Hadrian.11 The block was probably shaped ini-
tially in the span of 90 to140 AD.

Middle Imperial sarcophagi made of architectural 
blocks

The practice of converting undecorated entablature 
blocks into coffins has been identified in a few sarcophagi 
of Antonine and Severan times. Elizabeth Bartman has 
pointed out that the Badminton Sarcophagus in New 
York, which she dates between 220 and 240 AD, was 

11. Desgodetz 1697, 58 (Pantheon, small altars), 102 (Fortuna Virilis), 185 (Arch of Titus), 265, 271 (Colosseum), 294 (Theatre of 
Marcellus), 309 (Baths of Diocletian: reused?), 323 (Trajan’s Market); d’Espouy 1981, 29 (top left, Theatre of Marcellus), 73 (Temple of 
Concord), 83 (Temple of Serapis, Pozzuoli), 84 (Arch of Titus). In other contemporary cases, the cyma reversa is underlined by an astragal.

Fig. 7: Sarcophagus with a portrait roundel (back, inverted), Carrara marble, first quarter of the 4th century. Museo Nazionale 
Romano, inv. 115247. Photo: Frances Van Keuren.

Fig. 8: Sarcophagus with 
Hippolytus and Phaedra, 
ca. 280-330 AD. Museo 
Archeologico Nazionale, 
Naples.

J.J. herrMAnn Jr.
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made of reused or unfinished trabeation (Bartman 1993, 
58-62, figs. 1-4). As in two Late Antique sarcophagi in 
Naples (Fig. 10, Table I, unnumbered), the lower half 
of the back was smoothly finished, while the upper half 
projected and was partially cut back with a point. All 
three blocks must have originally been conceived as an 
architrave and frieze combination.

The conversion of an unfinished entablature into a 
sarcophagus is most vividly seen in a garland sarcopha-
gus of about 140 AD from Frascati, which has passed 
through a series of private collections (Herdejürgen 
1988, 87-92, figs. 1, 4-5.). The sculptor made no effort 
to hide the origin of his block; its back has the form of an 
architrave and frieze, which lacks only decorated mold-
ings and a final polishing. The projecting elements on 

the back were not chiseled down when the trabeation was 
converted into a sarcophagus. Helga Herdejürgen points 
out that this converted architectural piece indicates that 
sculptors who produced sarcophagi also produced archi-
tectural decoration. 

As we have seen, the linkage between sarcophagi and 
architecture was a tradition that went on to have a long 
life. The scavenged architectural blocks used not only for 
a sarcophagus of ca. 140 but also for numerous Late An-
tique sarcophagi in Rome, Campania, and Split make the 
durability of the workshop situation clear. The central 
Italian sarcophagus sculptors of the third and 4th century 
apparently worked on architectural decoration, just as 
second century sculptors had. The combination of work 
on architectural decoration and sarcophagi in the same 

Fig. 9: Sarcophagus with 
Pelops and Oenomaus, 
ca. 300-330 AD. Museo 
Archeologico Nazionale, 
Naples, inv. 6711.

Identification and material Signs of reuse or conversion

Inventory 
number; 

provenance

Subject on front;
date (based on museum 

label)

Marble: grain size, 
markings and quarry

Older moldings on 
back or sides

Different tool marks on back 
& sides;

metal clamps

Inv. 6579 Fig. 8
Hippolytos and 

Phaedra
280-330 AD

__
Entablature soffit on 

back
Clamps at top of either end

__
Lenos with sea thiasos

280-330 AD
Rather translucent: 

Proconnesian?
__

Back smooth below; rough, 
bulging above

Fig. 10
Strigillated center, 
cupids with birds

280-330 AD

Translucent white 
with dark zone: 
Proconnesian?

__
Back smooth below; rough, 

bulging above

Inv.144995

From Auletta

Ariadne sleeping, 
Cupids 

280-310 AD
__

Angular (dentil) 
moulding

__

Table III. Sarcophagi made of salvaged blocks. Museo Archeologico Nazionale, Naples
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shop helps to explain the evident access the sculptors of 
Late Antique sarcophagi had to stockpiles of unfinished 
architectural elements. It also seems likely that raiding 
stockpiles became more frequent in the late third and 4th 
centuries. Unfortunately no sites in Italy where sarcopha-
gi were produced have been securely located (Van Keuren 
et al. 2010) and thus no archaeological evidence is avail-
able on the relationship between sarcophagus sculpture 
and architectural decoration.

The importance of stockpiles of marble during Late 
Antiquity has been coming into focus in other areas of 
artistic production as well. Columns, capitals, and bases 
were imported to Early Christian Italy from various east-
ern quarries and often put into service much later (Her-
rmann 1988, 129-130, 182). The stockpile of colonnades 
at Ostia imported around 400 by a certain Volusianus is 
a vivid illustration.12 Recently Hugo Brandenburg has 
argued that the builders of Early Christian churches at 
Rome primarily drew their supplies of locally prepared 
High Imperial architectual marbles not from demolished 
constructions but from stockpiles of unused materials 
(Brandenburg 2007/2008). The role of reused materials 
(spolia) and their supposed political connotations has to 

be significantly redimensioned in the light of these ap-
parently immense reserves built up over the centuries in 
central Italy. 

Conclusions

This sampling of sarcophagi produced in central Italy 
indicates that many Late Roman sarcophagi were made 
of blocks or slabs not originally conceived as coffins. 
Most of the scavenged blocks were originally intended 
for architecture and may have come in large part from 
stockpiles rather than derelict constructions. The fre-
quency of this practice confirms Helga Herdejürgen’s hy-
pothesis that sculptors of sarcophagi also produced archi-
tectural decoration. In most cases it seems likely that the 
blocks had never been used before being converted into 
sarcophagi. In a few cases, however, the blocks had prob-
ably been put into service before being reused as coffins.

In some cases, sarcophagi were assembled from piec-
es, which were held together by clamps. This process may 
have taken place in the quarries as well as in workshops in 
Rome. This is scavenging in a different sense than adapt-

12. Herrmann and Sodini 1977, 483-489, 503-504; Pensabene et al. 1999; Pensabene 2006. 

Fig. 10: Sarcophagus with 
Cupids holding birds, ca. 280-
330 AD. Museo Archeologico 
Nazionale, Naples.

J.J. herrMAnn Jr.
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ing architectural blocks for sarcophagi. Defective chests, 
possibly extracted some time before, were repaired for 
use. Others were assembled from leftover slabs and 
blocks. The extravagance of the 2nd century marble trade 
seems to have given way to a more frugal approach.

As employed here, then, the term “scavenged” means 
first, reused material; second, material originally con-
ceived for a different purpose that the one it was ulti-
mately used for; and third, defective material that was 
repaired for use. Some of these practices can be found in 
the Antonine and/or the Severan periods, but they seem 
to have become much more common in central Italy 
during Late Antiquity.

In this sampling, most of the Late Antique sarcophagi 
made from perfect, newly quarried blocks seem to have 
come from the Proconnesus, and one apparently came 
from Thasos. The lack of perfect new blocks from Carra-
ra provides another index of reduced marble production 
there from Severan times onward.13 The preponderance 
of new material from the Proconnesus is not surprising, 
since its quarries are known to have been intensely ac-
tive in Late Antiquity, above all in providing marble for 
Constantinople, the nearby and fast-growing capital city 
of the Empire.
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ArChAeOMeTrIC AnALySeS Of WhITe MArbLeS frOM hAdrIAn’S VILLA  
(TIVOLI, ITALy) And The uSe Of penTeLIC And dOkyMAeAn MArbLeS  

In The STATuAry Of The SO-CALLed CAnOpuS

P. Pensabene, F. Antonelli, L. Lazzarini and S. Cancelliere

Abstract
The results of a minero-petrographic and isotopic study 
carried out on the marbles of statues and architectural el-
ements belonging to several buildings on the Villa Adri-
ana site (the Canopus, the Peristyle Pool Building, the 
Hall with Doric pillars and the Serapeum) are presented 
here as part of an ongoing project which considers all the 
marble decorations of the Villa complex. Analytical data 
indicate the prevailing presence of marmor lunense and 
the use of Pentelic and Thasian marbles for architectural 
elements in a few areas of the Hall with Doric pillars, 
the Peristyle pool building and the Serapeum. Analysis 
of sculptures from the Canopus indicated that those of 
the Tiber and Nile gods were made of Parian marble, the 
Caryatids and Telamons of Pentelic marble and the Ama-
zons of the white Dokymaean marble.

Keywords 
Villa Adriana (Hadrian’s villa), Canopus, white marbles, 
provenance, archaeometry.

Archaeological framework and aims

The marbles of statues and architectural elements be-
longing to the so-called Canopus and subordinately to 
the Peristyle Pool building, the Hall with Doric pillars 
and the Serapeum of Hadrian’s Villa (Villa Adriana, Ti-
voli) were subjected to petrographic and isotopic analy-
ses for identification within an ongoing project that will 
consider all the marble decorations of the Villa. This 
project is particularly important for the insights it should 
provide into the overall organization and clients of one 
of the few well-preserved Imperial complexes of Roman 
antiquity. In particular, this paper focuses chiefly on the 
marbles and the workshops set up to produce the statues 
discovered at Hadrian’s Villa (Fig. 1) around the edges 
of the Euripus, the great pond in front of the Canopus, 
the monumental building comprising a large triclinium 
which overlooked a stretch of water surrounded by col-
onnades and mixtilinear architectural elements contain-
ing statues inspired by mythological figures and imperial 
portraits.

The intention is to improve the knowledge of the 
cultural programme underlying the choice of the stat-
uary types used by identifying the white marbles em-
ployed and the workshop where the statues themselves 
were made: information about the commissioning proc-
ess and how the work was organized can help towards 
an understanding of the importance attributed to the 

project and to the role the statues were intended to per-
form within it.

During the 1951-55 excavations four caryatids and 
two silenus figures, all lying in their original places, were 
unearthed on the western side of the Euripus. The dis-
covery made it possible to conclude that the trabeation 
of the central part of the colonnade on this side of the 
Euripus was not supported by columns but by at least 
six statues: the caryatids are copies of those in the Erech-
theion (identified with the Arrephorai) – not the four in 
the front but rather the C and D types at the sides – and 
of the replicas of the same statues made for the Forum 
of Augustus; the silenus figures were once considered to 
derive from an early Alexandrian Hellenistic type but are 
now thought to be an expression of Hadrian’s classicist 
taste and as such replicas of late Hellenistic models.

Along the short, semicircular, side of the basin five 
statues were discovered, each lying between two col-
umns. These statues, because of the subjects they depict 
and because of the position they occupied, are believed to 
be the central focus of the statuary programme designed 
to decorate the Euripus. They stood at the opposite end 
of the basin from the Triclinium, which therefore pro-
vided a frontal, though somewhat distant view of them. 
Two of the statues were heroic male nudes, the so-called 
Ares (which may have been based on the hero Theseus in 
the Marathon group by Pheidias at Delphi) and Hermes; 
two more were wounded Amazons, and the fifth was the 
head of a statue of Hadrian as a young man. The first two 
sculptures derive from early classical models of the mid 
5th century even although have undergone eclectic trans-
formation (the position of the arms is different because 
of the adoption of another type of head and because of 
their different attributes). The two Amazons are copies of 
the types created by Pheidias and Kresilas for the Temple 
of Artemis at Ephesus: the Hadrian’s Villa copy of the 
Pheidias Amazon is the most complete one so it is pos-
sible to visualize the original as an Amazon standing and 
leaning on her spear because of a wound in her leg; for 
the other, an example of the Sciarra-type (the Ephesian 
Amazon), the Roman copiers emphasize the bleeding 
wound in her right breast, a feature which is extraneous 
to Kresilas’s original and which probably derives from the 
Sosikles type, for which Pliny provides authority (34,75) 
that she was wounded below the right breast. 

Experimental

All determinations for the twenty-four samples were 
made on a single fragment of ca. 1x1x0.5 cm taken, using 
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a fine chisel, either from the hidden back side or the out-
er bottom part of the objects. Part of these samples was 
finely ground and the powder used for XRD and isotopic 
analyses. The remaining part was utilised for the prepara-
tion of a thin section for the mineralogical-petrographic 
study of the marble under a polarizing microscope. One 
further sample (VAMX2: statue of Ares), very small and 
deteriorated, was only thin-sectioned and studied micro-
scopically. 

Minero-petrographic analyses

The purpose of the microscopic examination in thin 
section was to determine the fabric, accessory and sec-
ondary minerals, in addition to the calcite and dolomite 
characteristics which are the principal constituents of all 
types of marble. More specifically, the examination was 
designed to determine parameters such as the maximum 
grain size (MGS) of the calcite or dolomite crystals, their 
boundary shapes and the type of fabric. As shown by pre-
vious specific studies of ancient marbles (Lazzarini et al. 
1980; Moens et al. 1988; Gorgoni et al. 2002 and refer-
ences therein), as well as by classical treatises on petro-
tectonics (Spry 1986), these are very significant features 
in identifying marbles, due to the close relationship with 
their metamorphic history.

The presence of a possible dolomitic component in 
the marbles was evaluated by means of XRD analysis 
conducted with a PHILIPS PW 1840 diffractometer 
(CuKα/Ni: 40 Kv & 20 mA). 

Isotopic analyses

The isotopic analyses were carried out on the car-
bon dioxide derived from small portions (20-30 mg) of 
the powdered sample subjected to a chemical attack with 
100% phosphoric acid at 25°C in a special vacuum line, 
according to the procedure suggested by McCrea (1950) 
and Craig (1957). The resulting CO

2
 was then analysed by 

mass spectrometry (FINNIGAN Mat Delta E). The ana-
lytical results are conventionally expressed in δ units, in 
parts per thousand. The international reference standard 
adopted is PDB for both oxygen and carbon (Craig 1957).

Analytical results

The mineralogical-petrographic features and the iso-
topic signatures of marble artifacts from Hadrian’s Villa 
and their probable quarry sources are listed in Table 1. 
The isotope ratios of δ13C and δ18O of these samples are 
shown in the diagrams of Fig. 2. Data indicate the prevail-
ing use of fine-grained marbles (MGS generally lower than 
or around 1 mm) both with a non-homogeneous (i.e. het-
eroblastic) and a quite homogeneous (i.e. homeoblastic) 
grain-size distribution. Only two samples (VASPD24 and 
VAM12a, a column and the statue of the Tiber god, re-
spectively) are medium-size grained marbles (MGS above 
2 mm; Table 1) with a heteroblastic mosaic fabric.

As regards the architectural elements, the results point 
to the dominant presence of marmor Lunense and the use 

Fig. 1. Some of the sculptures from the Canopus at Hadrian’s Villa that were subjected to analysis.

p. penSAbene, f. AnTOneLLI, L. LAzzArInI And S. CAnCeLLIere
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Fig. 2. Isotopic signatures 
of white marbles used both 
for sculptures (red circles) 
and architectural elements 
(green circles); isotopic fields 
from Gorgoni et al., 2002. 
(A) Pa1 = Paros Stefani; D = 
Dokimeion; Pe1-2 = Mount 
Pentelikon; C = Carrara. (B) 
N = Naxos; T1(2) = Thasos 
Aliki; T3 = Thasos Cape Vathy; 
Pr1-2 = Proconnesos; Aph 
= Aphrodisias; Pa2 = Paros 
Lakkoi; Pa3 = Paros Karavos.

of Pentelic and, to a lesser extent, Thasian marbles in a 
few areas of the Hall with Doric pillars, the Peristyle Pool 
building and the Serapeum. 

In the case of the sculptures from the Canopus that 
were analyzed, the Tiber and Nile gods (Fig. 1), are made 
of Parian marble, the Caryatids and Telamons (Fig. 1) of 
Pentelic, the head of Hadrian of Lunense, and the Ama-
zons, Hermes (Fig. 1) and most likely the statue of Ares 
of precious white Dokymaean.

Archaeological discussion of the analytical results

From a visual examination of the four sculptures of 
Ares, Hermes and two Amazons – characterized by an 
organic rendering of the body, but by a tendentially sche-
matic and “calligraphic” musculature, the planes lacking 
in chiaroscuro effect – the origin of the marble was not 
clear (despite a small grain size, they feature a uniform 
whiteness without the greenish micaceous-chloritic vein-
ing which is characteristic of the other sculptures of the 

Canopus), but they all appear to be made of Pentelic 
marble. In fact, the archaeometric analyses (both petro-
graphic and isotopic in the case of Amazons and Hermes, 
just petrographic as regards the statue of Ares) prove they 
are all made of Dokymaean marble, whose Microasiatic 
provenance represents the other important line of supply 
of materials for the marble statuary of the Villa.

The portrait of Hadrian as a young man, of which 
only the head and neck survive, comes from the channel 
that bisects the curved northern end of the Euripus: it 
is one of the few known portraits of the young Hadrian 
and is of the Diomedes type (Vierneisel-Schlörb 1979, 
79; Raeder 1983, 91-92; Maderna 1988, 56), frequent-
ly used for imperial statues, not least those of Hadrian, 
since Diomedes was the hero credited with conserving 
the Palladium, on which Roman power depended. The 
portrait head of the Canopus is the only certain replica of 
this type: the set of the face and the shape of the eyes and 
mouth closely resemble the style of the caryatids even 
if the marbles used have a different origin (Pentelic for 
the caryatids, Carrara for the portrait). The fact that it 

p. penSAbene, f. AnTOneLLI, L. LAzzArInI And S. CAnCeLLIere
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can be fairly safely dated to the time of Hadrian (because 
the hair appears not to have been completely drilled, as 
in subsequent portraits of Antoninus and others of the 
Antonine period) may provide the key to understanding 
the reasons for the choices made as regards the sculptural 
decoration of the Euripus. The statue of Hadrian depict-
ed as a hero must have been at the centre of a series of as-
sociated figures of heroes and divinities, such as Hermes, 
an arrangement that expresses Hadrian’s markedly phil-
osophical-religious cultural approach, coloured by the 
influences of the Second Sophistic, in which reappraisal 
of the Greek myths, but also of the origins of Rome (re-
interpreted in the perspective of “eternity”) came to ex-
press the ideology and the architectural programmes and 
the images through which Hadrian wished to project his 
role as emperor: a return to the ancient religious tradi-
tions as they were expressed in the Augustan Age and 
a re-reading of the myths with a view to enhancing his 
image and legitimizing imperial authority.

Conclusions

The critical issue must now be addressed as to whether 
there are sufficiently marked stylistic similarities between 
the sculptures in Pentelic and Dokymaean marble to the 
point where it may be assumed, despite the different ma-
terials, that they were all made in the same workshop, or 
whether the on-site workshop had the task of finishing 
off sculptures that had been brought in, semi-completed, 
directly from oriental artistic centres. It should be men-
tioned that historians have generally associated the style 
of these sculptures with a workshop operating in the im-
perial residence in Rome and at the Villa.

Given the analogies linking the statues of the warrior 
and Hermes at Hadrian’s Villa, together with the head of 
the Ludovisi discus thrower, now in store, with statues 
featuring Severan Period types from a number of impor-
tant monuments in Ephesus, Perge and Side, which are 
known not to have been made in the Aphrodisian work-
shops, the question arises as to whether this recurrence 
of Severan style types, which remains a fairly isolated 
phenomenon in Asia Minor, limited to the Hadrianic-
Antonine period, should not also be associated with 
workshops that produced statues to order both for the 
emperor and for Microasiatic patrons, commissions in-
spired by the same religious-philosophical conviction as 
the athletic ideal intrinsic to myth, but at the same time 
attributing considerable importance to the images of the 
imperial cult and of local heroes. The presence of classi-
cal sculptures reproduced in Dokymaean sarcophagi, like 
the discovery of semi-finished sculptures in the Doky-
maean quarries allows us to suggest that one of these 
workshops was located in Phrygia, close to the quarries, 
and that along with Athens (and perhaps Aphrodisias) it 
was engaged in the production of semi-finished sculp-
tures based on classical types and destined for export.

In any case it seems probable that a large sculpture 
workshop was operative in Hadrian’s Villa (or several 

workshops under the same director), a hypothesis sup-
ported by the fact that the statues around the Euripus are 
linked not only stylistically but also by similarities in the 
way details such as eyes, noses, mouths and the folds of 
draped clothing are rendered. The workshop(s) may also 
have finished off semi-completed statues imported di-
rectly from the schools of sculpture located in Attica and 
Asia Minor, but it does not necessarily follow that all the 
statues in Hadrian’s Villa were produced in this way. This 
study is a further demonstration of the importance of 
archaeometric analysis of marbles and how such reliable 
information about their provenance may help to distin-
guish between imported sculptures and statues fashioned 
entirely on the spot.
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AnCIenT COLOured MArbLeS And TheIr SurrOgATeS
In The MILAn CAThedrAL (LATe 16th CenTury)

R. Bugini and L. Folli

Abstract 
The profound changes in religious architecture induced 
by the XIX Council (Trent 1545-63) are evident in the 
Milan cathedral, ruled by the Counter-reformer cardinal 
Borromeo. The construction of new altars in the cathe-
dral’s aisles, planned by Pellegrino Tibaldi (about 1567), 
made use of two local coloured stones as column shafts, 
parastades, entablatures etc.: Macchiavecchia, a red-grey-
yellow limestone breccia from Arzo (Canton Ticino CH) 
and Bianco e Nero, a black limestone with a network 
of white veins from Varenna (lake Como). These stones 
resembled Portasanta from Greece and Grand Antique 
from France. The supply of ancient coloured marbles was 
at the time minimal in Northern Italy except for those 
directly shipped from Rome, and so Macchiavecchia and 
Bianco e nero were an advantageous surrogate, employed 
until the late 18th century.

Keywords 
Milan cathedral, coloured marble, portasanta, bianco e 
nero, Macchiavecchia, grand antique.

Introduction

This study is divided in three parts: the first one on 
the use and the reuse of coloured marbles in Lombardy 
and Milan (Northern Italy) and on the availability of 
these materials during the Middle Ages and the Renais-
sance; the second one on the renovation of the Milan 
cathedral planned by the cardinal Borromeo and by the 
architect Pellegrino Tibaldi following the architectural 
rules promoted by the Council of Trent, closed in 1563; 
the third one on the feature of the local coloured stones 
used in the Tibaldi’s altars of the cathedral as surrogate of 
ancient coloured marbles.

Part one - The availability of coloured marbles in 
Northern Italy

Coloured marbles were extensively used in Northern 
Italy during the Roman times. Ancient marbles identi-
fied in the sites of Regio XI (Mediolanum, Ticinum) and 
of Regio X (Cremona, Brixia etc.) are the same as those 
employed in the whole Roman empire: africano, alabas-
ter (travertine), breccia corallina, breccia di Settebasi, 
cipollino, fior di pesco, giallo antico, syenite (red gran-
ite), granito violetto, greco scritto, pavonazzetto, por-
fido rosso antico, porfido serpentino verde, portasanta, 

rosso antico, verde antico (Mielsch 1985; Borghini 1985; 
Gnoli 1988). They were used for flooring, for veneering, 
for mouldings and for other carved ornaments (Bugini 
and Folli 2005). 

The supply of coloured marbles for architectural or 
decorative elements was nourished by the reuse of Ro-
man buildings and artifacts or by the exploitation of the 
huge amount of blocks abandoned in the time of the Ro-
man Emperors. The four red porphyry shafts, erected in 
the 10th century in the ciborium of St Ambrogio church 
in Milan, are a striking example of the reuse in the early 
Middle Ages (Bugini and Folli 2005).

In the late 16th century, this supply was still available 
in Rome, as evidenced by the Gregorio XIII chapel in the 
basilica of St Peter (1583) or by the chapel degli Angeli 
in the church of the Gesù (1594) (Gnoli 1988, 72), and 
in Florence, as witnessed by the Gaddi chapel in St Maria 
Novella (1575-76), by the inlay works of the Opificio 
delle pietre dure (since 1588), and by the Colonna della 
Giustizia sent, about 1565, from the Baths of Caracalla 
in Rome.

Such ancient marbles were almost unavailable in 
Northern Italy and the examples of their use are rare: al-
tars and tombs in the church of St Croce (1570) in Bosco 
Marengo, near Alessandria, whose marbles were sent from 
Rome by the pope Pius V, born in the same village, or the 
funerary monument of Vespasiano Gonzaga (1592) in the 
Incoronata church of Sabbioneta (Mantua).

Venice, on the other hand, was still supplied by the 
materials stockpiled during the pillage of Constantinople 
(1204), as made clear by the veneering of St Maria dei 
Miracoli (1489) or by the decoration of Scuola Grande 
di San Rocco (1549) (Gnoli 1988, 81). 

Moreover the architectural development of Milan 
was characterized by the complete destruction of ancient 
buildings and this policy cut off the availability of an-
cient marbles. The lack of these materials during the later 
Middle Ages and the Renaissance can be witnessed by 
the high altar of the cathedral of Milan made in the 13th 
century using only a thick slab of Verona red limestone 
on a marble sarcophagus, this altar was employed again 
during the late 16th century renovation of the cathedral. 
Among the rare Milanese examples of the use of ancient 
marbles in the late Renaissance, are two adjacent altars in 
the right transept of the cathedral, linked to the wishes 
of Pope Pius IV (Giovanni Angelo de’ Medici) maternal 
uncle of the famous churchman and saint Charles Bor-
romeo. The first altar was built by Leone Leoni (1560-
63) in honour of Gian Giacomo de’ Medici called Me-
deghino, brother of the Pope Pius IV. For the column 
shafts Leoni used Grand antique supplied directly from 
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Rome and Macchiavecchia, a local stone from Arzo, as 
reported by Vasari (Vasari 1568). The second altar, where 
cardinal Borromeo worshipped was built in 1565 using 
portasanta (altar-frontal), africano (veneering), verde an-
tico (veneering, small columns) and giallo antico (small 
columns) supplied from Rome.

Ancient coloured marbles were often reproduced in 
wall paintings during the 16th century: Bernardino Luini 
(1529) painted slabs of Porfido rosso antico and Porfido 
serpentino verde on the central wall of the church of St 
Maurizio at Monastero Maggiore in Milan.

From the time of the Council of Trent onward, papal 
patronage stimulated a great architectural renovation and 
an increasing of use of coloured marble; the search for 
new coloured marbles as surrogates for ancient materials, 
however, became urgent: the quarries at Arzo near Lake 
Lugano and Varenna near Lake Como would be impor-
tant Lombard solutions to this quest. 

The search for replacement marbles was also evident 
in Central Italy, as witnessed by the opening of the Brec-
cia Medicea quarries near Seravezza (1566) and by the 
use of Elba island granite as central basin of the Fontana 
dell’Oceano (Florence, Giardino di Boboli, 1567). 

Part two - The Milan architecture and the 
counter-reformation 

St Charles borromeo and the architectural 
“instructions”

The Council of the Counter-Reformation was held 
in Trent in different sessions: 1545-47, 1551-52, 1562-
63. Charles Borromeo (1538-1584), from 1560 onward 
archbishop of Milan and secretary of state of the pope 
Pius IV, promoted the re-assembling of the Council; the 
twenty-fifth and last session was held December 3 and 
4, 1563 (Sarpi 1619). The final decrees of the Council 
confirmed the Catholic response to the Protestant Ref-
ormation and achieved important changes in the liturgy 
and church-building: the Counter-Reformers imposed 
the cross as church plan and made the ceremonies more 
and more splendid as a reaction against the Protestant 
choice of unadorned ceremonies (Blunt 1962, 103-136). 
Among his many initiatives, cardinal Borromeo inter-
vened in the realm of religious architecture, publishing 
his Instructions for ecclesiastical buildings and furnishings 
(Borromeo 1577). These “Instructions” contain disposi-
tions, even down to minute details, about the dimen-
sions and the proportions of churches, chapels, choirs, 
baptisteries, altars, tabernacles, staircases etc. and simple 
rules about the materials, often prescribing stone or mar-
ble. Some examples are: the high chapel with “two mar-
ble or stone steps” (chapter 11), the tabernacle “made of 
gilded laminae or of precious marble” (chapter 13); the 
altars “made of stone or brick” (chapter 15); the canopy 
“supported by four marble or stone columns” (chapter 
15); the baptistery font “made of a monolithic block of 
marble or stone material or of two marble or stone slabs” 

(chapter 25); the baptistery ciborium “made of marble or 
solid stone” (chapter 25). 

pellegrino Tibaldi and the transformation of the 
Milan cathedral

The Milan cathedral represented a test for the Coun-
cil’s new architectural rules. Cardinal Borromeo promoted 
a drastic change in this church, which at the time was still 
under construction and coexisted with some parts of the 
earlier cathedral. After some years in Rome and Bologna, 
the luganese architect Pellegrino Tibaldi (1527-96), was 
nominated (1567) architect of the cathedral and became 
the executant of Borromeo’s ideas. His first work was the 
baptistery, erected in the middle of the nave, involving 
four high pedestals made of Candoglia marble (an alpine 
marble used throughout the cathedral) with column shafts 
made of Macchiavecchia and a font made of a reused red 
porphyry thermal basin. The agreement for the marble 
supply is dated August 12, 1567 (Buratti Mazzotta 1990, 
18). Tibaldi also planned a circular crypt with the Con-
fession altar separated from the ambulatory by a circle of 
eight columns, made of Macchiavecchia and ordered May 
19, 1569 (Buratti Mazzotta 1990, 21). In 1585 Tibaldi 
left the cathedral project when called to the Escorial by 
Philip II king of Spain. The last work he planned for the 
cathedral was the floor, carried out in the 17th century, us-
ing black limestone from Varenna and red limestone from 
Arzo in a ground made of Candoglia marble.

The Tibaldi’s altars on the cathedral aisles

Three altars for each aisle were planned by Pellegri-
no Tibaldi. The first pair of altars (eighth span) shows 
a framework made of Candoglia marble (two pedes-
tals, two herms, entablature and curved pediments) 
and “highlight elements” made of Macchiavecchia (two 
shafts, two parastades for each side and the frieze of the 
entablature). The contract for the first marble order from 
Arzo had already been signed on December 17, 1571 and 
the marbles for the second altar (opposite in the same 
span) were ordered October 9, 1577 (Rocco 1939, 130). 
The second pair of altars (seventh span) shows a more 
complex framework again made of Candoglia marble 
(basement, stylobate, two herms, entablature and broken 
pediment) with “highlight elements” made of Bianco 
e nero (rectangular slabs on the stylobate, four shafts, 
four parastades and the frieze). The third pair (sixth 
span) shows an intricated framework made of Candog-
lia marble (basement, stylobate, entablature and broken 
pediment) with “highlight elements” made of black lime-
stone (rectangular slabs on the stylobate, six shafts, six 
parastades and the frieze). 

The altars were built by Martino Bassi, after Tibaldi’s 
transfer, and following his plans. The delay among the 
planning, the purchase of marbles and the construction 
of altars was probably due to the lasting disputes between 
Tibaldi and the Board of the cathedral (Fabbrica del Du-
omo).

AnCIenT COLOured MArbLeS And TheIr SurrOgATeS In The MILAn CAThedrAL (LATe 16th CenTury)
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It’s interesting to note these coloured stones match 
two coloured marbles (Portasanta and Grand antique) 
used in the previously cited altars of Giacomo de’ Medici 
and of Pius IV. Unfortunately, the unpublished manu-
script of the Tibaldi’s treatise on architecture (written 
1587 or 1596) contains no references to the choice of the 
Lombard coloured stones (Tibaldi 1990).

Part three - Coloured stones used in the Milan 
cathedral

Macchiavecchia (Arzo stones)

Quarrying site. The quarries are located near the 
lake Lugano (Canton Ticino-Switzerland), few kilome-
tres North-East of the village of Arzo. The quarries have 
lain in the Italian-speaking Switzerland since the early 
16th century, but the commercial relationships with the 
Northern Italy were always very strong, according to the 
lack of natural obstacles in the border territories. 

Features. Three different polishable varieties:
– Macchiavecchia: limestone breccia with calcite ce-

ment, irregular shaped clasts, mixed red, grey and yellow 
in a dark red cement and white veins.

– Broccatello: fine grained limestone, microcrystal-
line calcite with skeletal grains (brachiopoda, crinoidea; 
1-3 cm); purple-red with some grey veins.

– Rosso: fine grained limestone, microcrystalline cal-
cite with bioclasts; dark red with white calcite veins.

Geology. The stones belong to a Mesozoic sedimen-
tary series outcropping in a wide area from the lake Mag-
giore to the lake Como and they are geologically con-
nected with the italian quarry area of Viggiù, Brenno and 
Saltrio whose brown or grey clastic limestones were used 
since the Roman times. Broccatello, a bioclastic micritic 
limestone, together with Macchiavecchia, a syngenetic 
breccia pertain to the Lugano swell (Sinemurian, Lower 
Jurassic) (Bernoulli 1964).

Ancient authors quotations. Vasari was unaware of 
the Macchiavecchia, describing it as “spotted stone like 
jasper” (Vasari 1568). Scamozzi is the first Author re-
porting accurately the different varieties: “They also 
have in Lombardy a stone, brown mixed to greenish in 
colour, nicer than the Portasanta in Rome (...), a Pietra 
mista and a broccatello beautiful to see in altars, tombs, 
graves, doors and also for columns and other ornaments” 
(Scamozzi 1615, 189). 

Use before 16th century. After a local use in the sur-
roundings of the quarries, the stones appear in the Mila-
nese buildings at the turn of the 15th century (1499) in the 
portal of Sacrestia vecchia at St Maria delle Grazie church.

Visually similar marble. Portasanta is a fine-grained 
limestone breccia with reddish or pinkish ground with 
irregular white or thick red veins (Triassic). It was used 
by the Romans for shaft or for wall veneering; the name 
was given for the reuse in the Holy Door (Porta Santa) 
enframements of the basilica of St Peter in Rome (Laz-
zarini 2007, 119-136). The quarry sites are located in the 

Chios island (Greece): the most important one, called 
Theatro Latomío, is located in the Livadia area, about 
five kilometres North of Chios town. 

bianco e nero (black limestone)

Quarrying site. The quarries are located in the central 
part of the lake Como eastern shore, on the road from 
Varenna to Esino Lario or scattered southward along the 
lake shore from Lierna to Olcio.

Features. Fine-grained mudstone with thin lamina-
tions and very few cavities; microcrystalline calcite (less 
than 0.004 mm), thiny alignments of dark clay minerals, 
rare quartz crystals (0.1 mm). Two polishable varieties:

– Bianco e nero: black colour with an irregular net-
work of cracks (0.05-40 mm wide) filled with white cal-
cite crystals.

– Nero: uniform black colour. 
Geology. The stone pertains to the Calcari di Per-

ledo e Varenna formation, set in anoxic conditions and 
containing a sequence of black limestone, marly black 
limestone and laminated marly shales often bituminous, 
with limestone breccias. The formation is middle Triassic 
(Ladinian - Upper Anisian) and it’s heteropyc with Cal-
care di Esino formation (dolomite, dolomitic limestone 
and recrystallized limestone). The thickness is about 
300-400 metres and the beds are generally inclined (30°) 
towards NNW, but often gently to severely folded. The 
bedding, with parallel lamination (average 0.1-0.2 cm), 
ranges from 3 - 5 cm to 10 - 20 cm (maximum 50 cm) 
(Pasquaré and Rossi 1969). 

Black limestone formations are widespread in Triassic 
sediments of Lombard Prealps, always with the same fea-
tures (Marinoni et al. 2002): Calcare di Zorzino (Mid-
dle Norian), on lake Iseo western shore and Val Seriana 
(both Bergamo province); Argilliti di Riva di Solto (Up-
per Norian) with some black limestone levels, on lake 
Iseo western shore and on val Seriana (Cene and Gazza-
niga, Bergamo province); Calcare di Zu (Upper Norian - 
Rhaetian) on lake Iseo western shore and in Val Degagna 
(Eno, Brescia province). Black limestones are present in 
other North Italian regions: Nero di Ràgoli (Trentino, 
Triassic) and Nero del Carso (Friuli, Cretaceous).

Ancient authors quotation. Scamozzi quotes the 
black limestone: “The black marble or Paragone and 
black marble with white veins come from Mandello on 
the lake Como or from Olcio, the last one is sold at cheap 
price and was used for flooring in the Milan cathedral” 
(Scamozzi 1615, 189).

Use before 16th century. Black stones use was strongly 
influenced by the division of the lombard territory into 
two states, until the late 18th century: the Duchy of Mi-
lan (western part) employed the black limestones of lake 
Como; the Venetian Republic (eastern part) employed 
those of lake Iseo.

The most important use was for flooring with exago-
nal or rhombic or square tiles with the upper side flat 
and lower side convex allowing the setting up, as in the 
former St Giovanni alle Fonti baptistery (Milano, 4th 
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century), in St Maria dei Miracoli (Milano, 1493-1525), 
in the Our Lady Sanctuary (Saronno, late 16th century) 
etc. (Bugini and Folli 2009).

Visually similar marble. Grand antique is a tectonic 
calcareous breccia with black angular clasts in a white 
calcite matrix (Cretaceous). It was used by the Romans 
for shafts or for flooring (Lazzarini 2005, 61-71). The 
quarry sites are located in the Lez valley (Ariège depart-
ment, Midi-Pyrénées, France): the most important one 
(now flooded) is located on the right bank of the Lez 
river, very close to the village of Aubert, about five kilo-
metres South-West of St-Girons (route D618).

Decay. Both bianco e nero and Arzo stones display 
the best features in the use for interior: when exposed 
to the rains they lost rapidly the polished surface with a 
strong colour change (very light grey for bianco e nero, 
pale pink for Arzo stones).

use in the 16th century architecture 

The use of Macchiavecchia and Arzo stones was 
mainly for altars or interior decorations, but different ac-
cording to the stone varieties: column shaft or pilaster, 
maximum length about four metres (Macchiavecchia); 
veneering or furniture top (Macchiavecchia, Broccatello), 
flooring (Rosso); moulding (Macchiavecchia); balustrade 
or font (Macchiavecchia, Rosso). Good examples of late 
16th century use, are the four columns on the portal of 
St Maria dei Miracoli (Milan) or the eight columns of 
the marble screen in the church of Certosa delle Grazie 
(Pavia), both by Martino Bassi.

The use of bianco e nero was always associated with 
the Arzo and other coloured stones, giving importance 
to the dark colour: column shaft, moulding, balustrade, 
step, door, veneering and furniture top.

Other coloured stones coming from Lombard terri-
tory or from abroad were widely used together with the 
above mentioned ones: arabescato orobico, red and white 
limestone (Val Brembana, Bergamo) similar to Fior di 
Pesco from Evia island (Greece); occhiadino, black lime-
stone with greyish irregular spots (Val Camonica, Brescia) 
similar to bigio antico from Lesbos island (Greece); giallo 
di Verona (Valpolicella or lake Garda, Verona) or giallo di 
Siena (Montagnola, Siena) similar to giallo antico (Chem-
tou, Tunisia); alabastro from the Prealps (Albino, Induno 
Olona) similar to alabastro fiorito (Turkey); rosso di Fran-
cia, red limestone with white veins (Rouge Languedoc, 
Aude, France) similar to cipollino rosso (Iasos, Turkey); 
white marble from Apuanian Alps (Tuscany).

Conclusions

The availability of ancient coloured marbles for ar-
chitectural use was insufficient for late 16th century Lom-
bardy. So architects and marble workers were urged to 
seek some surrogate marbles in order to follow the rules 
included in the decrees of the Council of Trent on the 
embellishment of religious buildings. These surrogate 

marbles mainly came from the Lombard mountains; they 
have a visual resemblance (colour and texture) with some 
marbles used by the Romans. Macchiavecchia (limestone 
breccia) from Arzo (Switzerland) matched portasanta 
(Greece), and bianco e nero (black limestone with white 
veins) from lake Como matched grand antique (France). 
This process of increasing use of coloured marble by ex-
ploiting local sources is especially evident in the Milan 
cathedral transformed by the architect Pellegrino Tibaldi 
under the direction of the cardinal St Charles Borromeo.
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The MARMORA frOM The fOruM Of ruSCInO 
(ChÂTeAu-rOuSSILLOn, frAnCe)

P. Pensabene, I. Rébé and I. Rodà

Abstract
This paper presents the results of an examination of the 
different types of marble found in the excavations of the 
Ruscino forum. Special attention has been paid to the 
material used for inscribed plaques and architectural dec-
oration, which date from the first half of the 1st century 
AD and reflects the predominance of imported marmora 
for the public decorative programmes of the Augustan 
and Julio-Claudian periods.

Keywords 
Marmor, Ruscino, epigraphy, architectural decoration, 
France.

The ancient town of Ruscino (Château-Roussillon 
near Perpignan, Eastern Pyrenees) is located between 
Narbonne and the Pyrenees, some kilometres from the 
sea and close to the Via Domitia (Fig. 1). The site was 
occupied from the Late Bronze Age IIIB and during the 
Iron Age it was the administrative centre of the area of 
Les Sordes before the Romanisation of the mid-1st cen-
tury BC.

An initial phase of urbanisation, in the Caesarean or 
Triumvirate period (50 to 40 BC), built directly over the 
indigenous levels (Barruol and Marichal 1987), is prob-
ably linked to the granting of Latin Rights. This was 
followed by a major urban reorganisation during the 
Augustan period. It is during this phase, more precisely 
between 20 BC and 5 AD, that we can date the build-
ing of the forum (Fig. 2). This monument, which covers 
an area of approximately 50 x 60 m, has a classical, very 
compact ground plan. In the centre there is a rectangular 
open space with porticoed galleries on three sides, bor-

dered on the west by a north-south orientated basilica 
with three naves, which is prolonged to the north by the 
curia. There is a series of shops in the eastern gallery, op-
posite the basilica. This monument was built in a single 
phase and shows no traces of any additions or modifica-
tions to the original plan. To date no other shrine has 
been discovered in this area.

F. P. Thiers’ excavation of the forum between 1909 
and 1913 turned up numerous fragments of imperial 
dedications and architectural elements in marble. Part of 
this material was being re-examined by R. Marichal at 
the time of his death and we are today able to use his 
notes (Marichal 2002). In his memory, we wish to re-
open his dossier.

Some thirty of these imperial dedications pay homage 
to various personages. Twenty of them are dedicated to 
members of the Julio-Claudian dynasty and particularly 
to the Drusus family. It is very interesting to note that 
the majority are inscribed on slabs of coloured marble, 
among which we can identify giallo antico and pavonaz-
zetto. These marmora are related to the public decorative 
programmes of this period, as we can see at the Forum of 
Augustus in Rome and that of Emporiae (Empúries/Am-
purias), which bears a strong resemblance to the one in 
Ruscino (Mayer and Rodà 1994). For example, the larg-
est part of the giallo antico plaques are sixteen inscrip-
tions studied by M. Gayraud (1980, numbers 1, 2, 3, 4, 
6, 8, 10, 12, 13, 15, 16 17, 18, 19, 25, 27) (Fig. 3); three 
are made of pavonazzetto from Afyon (Gayraud 1980, 

Fig. 1. Location and general view of the Ruscino site. 
Fig. 2. Axonometric restitution of the Augustan Forum of 
Ruscino. Drawing: R. Marichal.
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Fig. 3. Inscription on Chemtou marmor (Gayraud 1980, No. 
2).

Fig. 5. Fragment of acroterion with spiral acanthus foliage 
plant (M2) and an architrave wall slab (M1), both made with 
Carrara marble.

Fig. 6. Different types of cornices in Carrara marble (M3-
M11) and St. Béat marble (M19). 

Fig. 4. Inscription on pavonazzetto (Gayraud 1980, No. 24). 
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5, 24, 31) (Fig. 4). There are also some inscriptions on 
Luni-Carrara marble (Gayraud 1980, 11, 20, 21, 22, 23, 
33), Pyrenean marble from Saint-Béat (Gayraud 1980, 
26, 30) and griotte from Campan (Gayraud 1980, 32).

Among the items of architectural decoration found 
during the earlier excavations of the forum we can see 
a huge amount of Luni-Carrara marble, including a 
particularly outstanding fragment of architrave and a 
scroll with a four-petalled central flower belonging to an 
acroterion from the decoration of a pediment (Fig. 5). 
The other architectural marbles, cornices and mould-
ings found are carved in Carrara marble, local marbles 
or (rarely) a black limestone (Àlvarez et al. 2011). To 
these, we have to add dozens of fragments of wall or floor 
coverings in coloured marble. The architectural elements 
of the entablature have the characteristic of being quite 
thin, confirming that they were applied to masonry; this 
thinness could also be linked to the constraints of over-
land transport from the nearest sea ports.

We have inventoried nineteen cornices, which can be 
grouped into four types, and we have identified marble 
from Luni-Carrara and Saint-Béat. As far as the other 
moulded elements are concerned, we have classified five 
types among the nine pieces studied (Figs. 6 and 7).

Finally, we find crustae made of various materials. In 
addition to fragments of the same materials as the in-
scriptions, we have identified portasanta, africano, pal-

ombino, rouge Languedoc, griotte and local black lime-
stone (Fig. 8).

The architectural and decorative programme of the 
forum stressed the use of marble for both wall and floor 
coverings and inscriptions; this is particularly notable 
in the latter case, as the use of coloured marbles from 
the imperial quarries for public inscriptions is not com-
mon. We can imagine that the municipal elite of Rus-
cino wished in this way, by choosing noble materials, to 
heighten their prestige in a spirit of participation with 
the ‘colours of the Empire’.

In conclusion, we would like to state that in the first 
half of the 1st century AD Ruscino participated in the 
marmor decorative programmes according to the trends 
and uses of the period and, once again, the archaeologi-
cal finds demonstrate the similarities between the two 
capital towns of the plains on either side of the Pyrenees, 
Ruscino in Gaul (Roussillon) and Emporiae in Hispania 
Citerior (L’Empordà) (Fig. 1).
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The STOneS Of AMMAIA (pOrTugAL):  
uSe And prOVenAnCe

D. Taelman, F. Vermeulen, M. De Dapper and P. De Paepe

Abstract
Provenance studies of raw stone material provide an im-
portant insight into the architectural industry and the 
general economic situation of an ancient town. The 
urban site of Ammaia (Portugal), a good example of a 
medium-sized Roman provincial town, required a well-
organised stone supply model. In a region where pre-
Roman stone architecture was practically non-existent, a 
study of the stone supply offers important new perspec-
tives on Romanization processes and urban development 
of an inland region in the Western Roman Empire. The 
excavated structural remains clearly reveal granite as the 
most important natural building material throughout 
the Roman life span of Ammaia. Shale, quartzite and 
sandstone river cobbles and marble were used to a lesser 
extent. Through a detailed study of the geological setting 
of the town and an intensive geoarchaeological survey, 
potential source areas of the different stone types were 
determined.

Keywords 
Roman, Portugal, Ammaia, building Stones, stone char-
acterisation, provenance.

Introduction

In 2001, the universities of Ghent (Belgium) and 
Cassino (Italy) started a large-scale geoarchaeological 
survey project in and around the Roman site of Am-
maia (Portugal). The main objective of the project is the 
elaboration of a better methodology to approach the his-
torical reconstruction of settlement dynamics, resource 
exploitation and ecological transformation of the land-
scape background of the Roman town (Vermeulen and 
Taelman 2010). One of the project cornerstones is the 
location and evaluation of the source areas for the town’s 
building stones.

This paper presents preliminary results regarding 
the stone use in Roman Ammaia and the provenance of 
the raw building material. Priorities within the archaeo-
logical questionnaire are related to the reconstruction of 
the town’s standard supply models for both locally and 
regionally available stones. As no ancient references or 
clear indications of the source of the building material of 
Ammaia have survived, the provenance problem requires 
the adoption of methods from both archaeology and 
the geosciences. The town’s building stones were macro-
scopically characterised, and where necessary subjected 
to thin section petrographical analysis. Subsequent ex-

tensive geo archaeological field surveys permitted to iden-
tification of potential source areas.

Roman Ammaia

The archaeological site of Ammaia is situated in the 
northeastern Alentejo region of Portugal, about 10 km 
west of the present-day border between Portugal and 
Spain. The area is characterised by the fertile valley of 
the Sever River and the Serra de São Mamede mountain 
range (max height = 1027 m) (Vermeulen et al. 2005).

The town was founded early in the 1st century AD, 
probably in Augustan times, and was the capital of the 
Municipium Ammaiensis, an administrative entity that 
comprised a territory of approximately 60 by 60 km 
(Mantas 2000; Vermeulen et al. 2005). The town soon 
became an important regional centre thanks to the min-
eralogical wealth of its hinterland, its central location in 
the provincia Lusitania and its position near one of the 
main Lusitanian roads that connected Emerita Augusta 
(modern Mérida, Spain) and Olisipo (modern Lisbon, 
Portugal). 

Ammaia saw its heyday in the 1st and 2nd century AD, 
and maintained this prosperous position at least until 
the end of the 3rd century AD. Recent excavations and 
geophysical surveys revealed that the town was laid out 
essentially along a regular street grid with large domus 
and public building complexes. From the 4th century AD 
onward, the site was slowly abandoned and covered by 
flood and slope deposits (Vermeulen and Taelman 2010). 
Under Arab rule, the nearby strategically positioned hill-
top site of Marvão replaced the town (Sidarus 1991) and 
the Roman buildings were gradually dismantled for reuse 
of stone material in the nearby villages of Marvão, Cas-
telo de Vide, Portagem and São Salvador da Aramenha. 
Nowadays, only few above-ground remains are still vis-
ible (Vermeulen et al. 2005).

Architecture and stone use

The start of this study was directed towards a system-
atic assessment of the rock types used in the architecture 
of Roman Ammaia. Excavations in Ammaia started in 
1994 and comprise parts of the town wall and the south-
ern gate complex, the forum temple and parts of the fo-
rum portico, a public bath building, a housing block in 
the SE corner of the town, and part of the suburban area 
between the town and the Sever River (Vermeulen and 
Taelman 2010). The excavated area measures about 4500 
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m2, corresponding to 2-3 % if the town area. Excavations 
are thus still very limited. Study of the standing remains 
and of the stone objects preserved in the excavation de-
pot provide a first appreciation of the stone use in Am-
maia. Despite the limited archaeological digs, the results 
present a good overview of the chronological evolution 
and functional diversification of the ancient stone use.

building history

Building activity started in the first half of the 1st 
century AD and experienced a peak in the Flavian and 
early Antonine period when the city centre and the pub-
lic buildings were subjected to a complete reorganisation 
and monumentalisation. From the late 2nd until the 4th-
5th century AD, architectural realisations are limited and 
restricted mainly to adaptations of older, pre-existing 
structures. From this period onward, stone material from 
older buildings was frequently reused, reducing the need 
to quarry new stones.

Throughout the history of the town, most structures 
were built with the opus incertum technique, with rub-
ble and a mortar core. Ashlar masonry and opus mixtum 
(combining stone and brick) was limited to the southern 
gate and a suburban construction interpreted as a mau-
soleum (Deprez et al. 2006; Pereira 2009).

Stone use

Lesser quality building material, such as shale, sand-
stone and river cobbles, was used as raw material in the 
earliest building phases (before the second half of the 1st 
century AD) and during the whole life span of the town 
for all non-monumental constructions. Throughout the 
town’s history, granite was the main building stone for 
monumental public building projects (e.g. forum, baths, 
city gates, etc.). From the 2nd century AD onward, gran-
ite gradually replaced the lesser quality building materials 
for the wall facing of the housing structures. Wall foun-
dations primarily consisted of river cobbles. Further-
more, shale slabs were used for the intermediate levelling 
of walls and as cover stones for the drain channels. The 
use of granite ashlars was less common in the Ammaia 
architectural industry. Ashlars were solely used for the 
extra-mural opus quadratum structure, the paving of the 
squares at the southern gate and for the facing stones of 
the forum temple. Large granite blocks were finally also 
used as cornerstones for intersecting walls in both monu-
mental and ordinary buildings. 

For ornamental purposes, a white(-veined) marble was 
the main decorative stone. The material was introduced 
in Ammaia around the mid 1st century AD, during the 
reign of Claudius, essentially as standardised rectangular 

Fig. 1. (a) Location 
of Ammaia and its 
territory (after Alarcão, 
1988; Mantas, 2000); 
(b) Roman Hispanic 
provinces between the 
1st and 3rd century AD. 
Map: Devi Taelman. 
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blocks for the production of wall veneer. Non-standard 
blocks, i.e. columns or capitals, altars and statuary, were 
less common and present a more prestigious form of 
marble import. The predominance of veneer is probably 
related to difficulties involved in the transport of fragile 
and bulky goods, such as statuary and column elements, 
whereas veneering slabs and small objects could be im-
ported as standardised, massive blocks that were sawn 

up only at the building site (Dodge 1991). Important 
marble finds include an inscription honouring Claudius 
(AD 44) and a togatus statue of young Nero or Britanni-
cus (around AD 50) (Encarnação 1984; Oliveira 1991).
The large volume of ornamental stone and its presence in 
both public (forum, southern gate) and private contexts 
certainly reflects the town’s prosperity and economic 
power in the first two centuries of its existence. 

Granite
The primary building material in Ammaia was gran-

ite, a mechanically tough and durable rock that makes 
an excellent stone for constructional purposes. Macro-

Fig. 2. (a) Opus incertum wall with granite and mortar and 
a foundation of river cobbles; (b) shale drain covers; (c) 
pavement of the southern gate square in large granite ashlars. 
Photos: Devi Taelman.

Fig. 3. Marble use at Ammaia: (A) wall and floor veneer 
slabs in the bathhouse (B) togatus statue of young Nero or 
Brittanicus (c. AD 50). Photos: Devi Taelman. 
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scopical and thin section analysis identified the Ammaia 
granite as a pale brown, medium-grained and two-mica 
granite (brown to reddish brown biotite and muscovite). 
The rock consists primarily of sodium-rich plagioclase, 
quartz, K-feldspar. Accessories include zircon and rare 
traces of iron ore (magnetite). Plagioclase is normally 
zoned with a calcic core and shows albite- and Carlsbad-
twinning. Sericitisation is not uncommon and affects 
especially the calcic cores of the crystals. Alkali feldspars 
are composed dominantly of microcline-perthite and or-
thoclase, and both feldspar types are usually unaltered. 
Plagioclase and K-feldspar occur in equal proportions 
and a few subhedral grains are as much as 5-7 mm long. 
Some biotite crystals show pleochroic halos caused by 
alpha-particle bombardment from zircon inclusions with 
radioactive impurities. Chloritisation of biotite is a rather 
uncommon feature. The muscovite crystals are always 
clean (devoid of opaque iron oxides) and rarely bent or 
kinked (De Paepe 2009).

Shale
Shale is a fine-grained sedimentary rock with platy 

structure (fissility). As a result it is an ideal raw material 
for the production of thin slabs. Two colour varieties of 
shale were used in Ammaia: a brown-yellowish variety for 
wall levelling, and a greyish-black shale for drain covers.

Cobbles
The cobbles in the wall structures are all naturally 

rounded, implying a fluviatile origin. The river cob-
bles consist of two different lithotypes: predominantly 

quartzite and a small amount of sandstone. Colour rang-
es from yellowish-beige to brown-reddish. In accordance 
with their specific function, the average size of the stones 
varies from small cobbles (c. 10-15 cm Ø) for wall foun-
dations to larger ones (25-40 cm Ø) for the nuclei of the 
upstanding structures and as primary building stone for 
housing structures.

Marble
All Ammaia marble objects display similar minera-

logic-petrographical properties. It concerns a white mar-
ble, often with reddish, greenish and brownish veins. 
The marble is calcitic, sometimes with a low quantity of 
dolomite. Accessory minerals always include mono- and 
polycrystalline quartz and sometimes muscovite. Other 
minerals that are identified in small amounts are opaque 
minerals, iron oxides, chlorite and clay minerals. The 
marble is generally medium-grained with a maximum 
grain size between 0.98 and 1.82 mm, and has a hetero-
blastic texture. Some artefacts are carved from a finer-
grained and pure white marble (e.g. the togatus statue). 
Coloured marbles have not yet been encountered in the 
town.

Geological setting and provenance assessment

geological setting of the town

From a geological point of view, Roman Ammaia 
is located on the boundary of two major tectonic units 

Fig. 4. Tectonostratigraphic setting of the study area, with indication of the Pitaranha quarry (1) and Ammaia (2) (CIZ = Central-
Iberian Zone, OMZ = Ossa-Morena Zone) (Menéndez and Azor 2006; Menéndez et al. 2011). 
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Fig. 5. Geological setting of the study area with indication of the provenance areas of the main building stones. Map: Devi Taelman.

Fig. 6. Photomicrographs of mica granite 201/1 (scale = 1 mm) from a modern quarry 2.5 km ENE Castelo de Vide, and 207/1 
(scale = 0.5 mm) from a modern quarry 4 km NNW from Castelo de Vide. Plagioclase (Pl), K-feldspar (Kf ), quartz (Qz), biotite 
(Bi),muscovite (Ms), tourmaline (To) and apatite (Ap). Photographs taken in plane-polarised light.
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of the SW Iberian Massif: the Central-Iberian Zone 
(CIZ) in the northern and central part of the Ammaia 
territory, and the Ossa-Morena Zone (OMZ) in the 
southern area of the town’s territory (Menéndez and 
Azor 2006). 

The part of the Ammaia territory in the CIZ is made 
up of Upper Neoproterozoic to Lower Cambrian schists 
and greywackes of the Beiras Group, the so-called 
Schist-Greywacke Complex. The main lithologies in the 
OMZ part of the town’s territory are Precambrian meta-
morphic rocks, Cambrian carbonate rocks, Ordovician-
Silurian schists, Variscan granites, diorites, gabbros and 
peridotites (Araújo 2003). The centre of the territory, 
where Ammaia itself is located, consists of an Ordovi-
cian to Devonian sedimentary sequence that forms the 
transition between the CIZ and the OMZ, known as 
the Castelo de Vide-Alburquerque syncline (Menéndez 
and Azor 2006; Menéndez et al. 2011; Solá et al. 2009). 
The dominant rock types of the synclinal structure are 
pre-Variscan orthogneisses in the west, and Palaeozoic 
rocks (mainly shales and quartzites, and some dolomites 
and sandstones) in the east (Correira and Peinador 
1976; Peinador et al. 1973). Finally, just a few kilome-
tres north of Ammaia, a late Hercynian pluton (309.0 
± 4.6 Ma) with an elongated, arcuate shape, known as 
the Nisa-Alburquerque batholith (NAB), intruded the 
Central-Iberian/Ossa-Morena transition zone (Solá et 
al. 2009). 

provenance of the building stones

A study of the geological maps of the study area, 
together with an extensive survey in the surroundings 
of the town permitted the characterisation of the local 
geological setting. Subsequently, samples of the differ-
ent rock types were macroscopically studied in function 
of their composition and texture. For granite and mar-
ble, lithological-facies analyses were performed. Finally, 
potential ancient quarries and source areas were deter-
mined.

Granite
Since granite was extensively employed in the town, a 

local/regional source for the raw material was likely. The 
geological and geomorphological setting of Ammaia and 
its hinterland was studied in detail by Deprez (2009). 
Four peraluminous granitic units are distinguished in the 
Nisa-Alburquerque batholith. Within these four units, 
small textural and compositional changes occur over 
short distance (Menéndez 2002; Menéndez et al. 2011; 
Ramirez and Menéndez 1999). The specific characteris-
tics of the rock at a particular location can consequently 
only be determined by megascopical observation in the 
field and subsequent examination of thin sections with a 
petrographical microscope.

After intensive field surveying in the NAB, espe-
cially within a 10-km radius from the town, four po-
tential Roman quarry sites were detected: the quar-
ries of Marvão, Lajes, Santo António das Areias and 

Pitaranha. After an exploratory study, each of the sites 
was further studied to determine their appropriateness 
for supplying Ammaia with its raw building material. 
Additionally, rock samples from the potential Roman 
quarries as well as from three modern quarries in the 
area were analysed in view of a thorough mineralogical 
and petrographical characterisation and the results were 
compared with the data from the granite used in the 
Ammaia structures. 

This research method led to the identification of the 
Pitaranha quarry as the principal quarry of Roman Am-
maia. The extraction site is located on the present-day 
border between Portugal and Spain, about 9.5 km from 
Ammaia, measured along the probable Roman road. 
Features related to ancient quarrying are spread over an 
area of roughly 10 ha and consist essentially of quarry 
faces, abandoned rough-out blocks, wedge holes and 
spoil heaps. Extraction was concentrated on the western 
slope of a semi-circular hill that is composed of granite 
boulder outcrops of variable sizes and rounded shapes. 
Some of the larger boulder can attain up to 20 m in di-
ameter. As a result of this distinct outcropping pattern, 
the site developed into a boulder quarry with several 
smaller extraction spots dispersed over the quarry hill. 
For internal movement of people and stone blocks, a 
well-designed network of carefully constructed tracks, 
roads and loading ramps was created (Taelman et al. 
2008, 2009). 

Fig. 7. Ancient quarrying at Pitaranha: (A) wedging 
extraction technique (scale = 20 cm); (B) wedge holes on 
abandoned semi-worked block (scale = 20 cm). Photos: Devi 
Taelman. 
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Shale
The western part of the Serra de São Mamede syn-

cline is partly composed of shale outcrops. Initially, the 
provenance study of the Ammaia shale was limited to an 
area within a radius of 1 km around the town site. With-
in this zone, two different lithological units can be dis-
tinguished: an argillaceous Emsian shale that is exposed 
on the site and also east-southeast of the town area, and 
an Upper Silurian (Wenlockian – Ludlovian) shale crop-
ping out just southwest of the town. The former shale 
has a pelitic nature and is sometimes micaceous. The 
Upper Silurian shale is ampelitic (carbonaceous). Both 
lithotypes are characterised by grey to brownish colours 
(Correira and Peinador 1976).

Since the town’s geological substratum consists of 
Emsian shales, the use of this lithotype is obvious. Out-
crops of the rock occur just outside the site and form the 
banks and the riverbed of the Sever River. No quarries 
have thus far been identified in the immediate environs 
of the town, suggesting that the rock was obtained by 
random, non-systematic quarrying.

Quartzite and sandstone river cobbles
The shape and the nature of the cobbles indicate a 

fluviatile origin of the stones. The main watercourse in 
the area is the Sever River, which passes only 50-60 m 
east of the town. Hence, a transport of the cobbles by 
the Sever River and its upstream tributary, the Ribeira 
do Porto da Espada, is evident. Consequently, the geo-
logical provenance of the quartzite and sandstone is to 
be found upstream the two streams. Here, several dif-
ferent facies of the rock can be distinguished: quartzite 
of Arenigian age, Ludlovian quartzite and sandstone, 
Lochkovian quartzite, Ludlovian or Lochkovian quartz-
ite (not defined), and quartzite and sandstone from the 
Pragian that are occasionally ferruginous. The main col-
ours are grey to brownish, with the Arenigian quartzite 
being mainly whitish and bluish in colour (Correira and 
Peinador 1976).

Due to the nearby presence of the Sever River, deter-
mining the archaeological collection site of the cobbles 
is easy. The shape, size and nature of the stones that can 
presently be seen in the riverbed of the Sever are identical 
to the ones used in the Ammaia constructions.

Marble
Marble is the only stone in Ammaia that is not related 

to a local lithological unit. Import was thus necessary. 
The Estremoz and Vila Viçosa marble area, better known 
as the Estremoz Anticline, is the primary marble district 
of Portugal and is located about 70 km to the south of 
Ammaia. The Estremoz marble region is of a 40 km long 
and 5 to 8 km wide anticline, with a dominant NW-SE 
orientation (Gonçalves 1972; Lopes 2003). The high-
quality marble occurs generally in the southeastern half 
of the structure. 

The marble is white or white-veined, calcitic, med-
ium-grained and has a heteroblastic texture. Other mar-
bles that frequently occur are a pinkish and grey to dark 

grey variety. Accessory minerals are quartz, micas (mainly 
muscovite), and iron oxides. On average, the calcitic mar-
ble of the Estremoz Anticline is fine-to medium-grained 
with maximum grain size ranging from 0.80 to 2.03 
mm. In some outcrops, the marble is coarser-grained and 
has a maximum grain size of 3.50 mm. 

Ancient exploitation of the Estremoz marbles started 
sometime in the 1st century AD. As a result of intensive 
modern quarrying, however, traces of ancient quarrying 
have only survived at few locations. For quarrying, the ir-
regular karstic surface was first removed. When the solid 
bedrock was reached, a more systematic approach was 
adopted, resulting in a stepped pit quarry. For block ex-
traction, the trench and wedge method was used. 

Marble from Estremoz was extensively used in Emer-
ita Augusta, Ebora, Conimbriga, Olisipo and other Ro-
man towns in Lusitania. The marble has also been attest-
ed in towns in the Baetica and Tarraconensis province, 
as well as in Volubilis (Morocco) (Àlvarez et al. 2009; 
Antonelli et al. 2009; Cisneros Cunchillos 1988, 1997; 
Cisneros Cunchillos et al. 2010-2011; Lapuente 1995, 
1999; Lapuente and Blanc 2002; Lapuente and Turi 
1995; Lapuente et al. 2000; Lopes et al. 2000; Morbidelli 
et al. 2007; Peixoto et al.,1992). 

As a result of the visual similarities of white marble, 
standard petrographical methods (macroscopical and mi-
croscopical) are not sufficient for their characterisation. 
For a reliable comparison between the marble from Am-
maia and the Estremoz Anticline, an in-depth archaeo-
metric study is currently performed. For this, a multi-
method approach is adopted, combining petrographical 
observation and strontium isotope analysis.

Conclusions

The building stones used in Ammaia are granite, 
shale, quartzite and sandstone river cobbles, and mar-
ble. Macroscopical and petrographical study, together 
with a geoarchaeological study of town’s hinterland have 
revealed that all rock types, except for the marble, are 
related to local lithological units and come from with-
in 10 km distance of Ammaia. Shale and river cobbles 
were found on-site or at a very short distance (<100 m) 
and were obtained through rock scavenging or non-
systematic quarrying. Granite was highly regarded as a 
building material by the town’s citizens and remained 
the primary building stone for monumental and pub-
lic structures throughout the Roman life span of the 
town. The stone was intensively quarried at the Pitara-
nha quarry. As a result of the overland transport that the 
granite required to reach Ammaia, the use of granite was 
more expensive and only affordable for the monumental 
public architectural realisations. House structures essen-
tially used the local stones (i.e. shale and river cobbles). 
Granite was only rarely used in private contexts from 
the Flavian period onward, when it could be recuper-
ated from dismantled pre-existing buildings. As marble 
is not present in the territory of Ammaia, it had to be 
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imported. To date, the most likely source for the pri-
mary ornamental stone is the nearby located Estremoz 
Anticline. Archaeometric study is necessary to confirm 
this hypothesis.

As the quarrying, transport and lifting (on the build-
ing site) of ashlars is technologically far more difficult 
and more labour-intensive, its use in Ammaia was lim-
ited to places of great (communal) importance (e.g. 
southern gate, forum temple, etc) and where absolutely 
necessary (wall corners). The Ammaia buildings were 
generally constructed with rubble blocks, according to 
the opus incertum or opus mixtum technique (with earth 
or lime mortar as binding material).
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The OpUS SeCTile Of The CURiA Of ILIpA (ALCALá deL ríO, SeVILLe). 
COnSIderATIOnS On The uSe Of STOne In pubLIC ArChITeCTure  

frOM rOMAn bAeTICA

O. Rodríguez, I. Mañas and E. Ontiveros

Abstract
This paper tries to deep into the analysis of the Roman 
opus sectile pavement coming from the recently identified 
building as the curia of the ancient town of Ilipa (Alcalá 
del Río, Seville), excavated during 20061. Although in 
most of cases the information about the old town comes 
from preventive archaeological interventions, we actually 
have an increasing amount of data useful for the recon-
struction of the urban body and the characterization of 
different constructive phases. The present building can 
be identified as a part of the forum area, as other spaces, 
probably collegia seats, which also exhibit rich opera sec-
tilia and mosaics.
This study will complete the first notices attending the 
architecture of the present building. It will focus on mor-
phological, technique and stylistic details of the pave-
ment, whose optimus preservation allowed reconstruct-
ing the compositive schema, respecting the standardized 
measure of Roman foot. All those aspects will contribute 
to offer new data concerning functionality and datation 
on the whole.
Last essential goal to achieve will be the characterization 
of the materials employed in the pavement construction, 
with a special focus on Sintra marmor, which had not 
previously been object of petrographical analysis. This 
approach enables us to present an historical contextu-
alization about exploitation and use of local stone at an 
early moment of the monumentalization process of Ro-
man cities of the south Iberian Peninsula.

Keywords 
Opus sectile, Ilipa, local marble, marmorization of public 
spaces, Sintra marmor.

Introduction: the town of Ilipa

The ancient town of Ilipa, strategically located on the 
banks of the river Baetis (modern Guadalviquir), was an 
important urban center from ancient Turdetan times, as 
gathered by authors as Strabo (3.2.3) or Ptolemy (Geo. 
2.4.10) and recent archaeological research state (Ferrer 
and García Fernández 2007). The town was located over 
the down course of the river Guadalquivir, some kilome-

tres before the river becomes de wide inner lake known 
as Lacus Ligustinus (Fig. 1). In fact, in this point the 
river presented some features characteristic of sea envi-
ronments (Chic 2007, 149) or marine-fluvial environ-
ments. Due to this excellent location the town became a 
central site first in the exit routes of metals and stones in 
several mineral districts of Sierra Morena (Millán 1989, 
124; Domergue 1990, 164; Chic 2007, 151), and lately, 
as the center of a fertile agricultural meadow.

Nevertheless, the fame of Ilipa is basically due to the 
battle named after the town. Paradoxically, scholars have 
not reached yet an agreement about its location (Corzo 
1975, 236-238; Millán 1989, 71-84; Menéndez 2001; 
Hoyos 2002, Chic 2007, 150). It is the famous battle 
of Ilipa (Polybius, 11.20-24; Livy, 28.12.10-16; Appian, 
Iber. 25-7). Even when the definitive clash between Ro-
man and Punic troops, which supposed the victory of 
the Italics in the Second Punic War, has been located for 
decades in a place in the Ilipensis territorium known as 
Vado de las Estacas, nowadays some specialists shift the 
episode to the surroundings of Carmo (Carmona). Any-
way, as recently stated by F. García Fernández (García 
Fernández in press), probably the interest of this episode 
lies in the definition of the socio-political context of the 
region rather than in the exact location of the battlefield. 

Apart from what’s already been said, the outstand-
ing archaeological activity recently carried out has pro-
vided evidence for the complete occupation sequence in 
old times, from Chalcolithic to Roman times2. Among 
the most important vestiges of the ancient Roman town 
we find the walls, which have already been object of at-
tention due to their good state of repair, even though 
the walls are lost in some flights or lie hidden behind 
some modern buildings. A considerable number of oc-
casional findings, as epigraphs, mosaics or sculptures 
have come to light for more than two centuries. Their 
existence seemed to suggest a prosperous and dynamic 
past for the ancient town, definitely confirmed through 
different archaeological excavations developed in the last 
years, in accordance with a scientific and reliable method 
(Santana 2007; Rodríguez in press).

From those evidences, it has become clear the ex-
istence of a forum, most likely built up when Ilipa was 
granted municipal status (probably on Augustan times)3. 
We know a part of its porticated square, and at least four 

1. This paper constitutes a first approach to the study of this stone variety widely used in Roman times, carried out in the framework of 
the programmed activities in the research project “Marmora de la Hispania meridional. Análisis de su explotación, comercio y uso en época 
romana” (Plan Nacional de I+D+i 2008-2011, ref. HAR2009-11438).

2. A very detailed revision of the town history in Ferrer et al. 2007. Recently the available information has been updated in the Carta 
Arqueológica Municipal: Rodríguez, Fernández and García-Dils in press.

3. For aspects related to the town legal status, its problematic and acquisition, see the classic research by Millán 1989, 101-110.
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Fig. 1. Ilipa region and location of the 
ancient town.

Fig. 2. Reconstruction of the forum area through the information recovered from recent archaeological excavations. 
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different rooms in its west side, paved with mosaics and 
opera sectilia, that might be identified as scholae or seats of 
collegia (Fig. 2). In the northwest corner of the square it 
has been found a building paved with the excellent opus 
sectile we focus on.

The building

urban context: the forum area

Little information about the configuration of the 
Roman Ilipa existed before recent years, with scarce sig-
nificant findings. Nonetheless this could be explained 
mainly because of the absolute lack of control and super-
vision in excavation and trucking movements and build-
ing. In the last decades, even the walls, the unique vestige 
of Roman past, have been ruined or hidden behind new 
buildings. In fact some findings of epigraphs, sculptures, 
mosaics and apparently disjointed building structures 
have constituted the basis of the traditional but scarce 
proposals for the reconstruction of the ancient urbanism 
of Ilipa; some of them, even if not always very clearly 
state, were collected in the revision of the IYAA 2000 
(Vargas and Romo 2000), and have been updated in the 
Carta Arqueológica Municipal already mentioned. The 
proxies suggested to identify the nucleus of the ancient 
Roman town in one of the higher points in the modern 
village, around Plaza de España; in a somewhat simplis-
tic this one used to be equated with the location of the 
ancient forum, due to the morphological fossilization of 
the urban fabric4. The little chapel of San Gregorio Os-
setano, in the surrounding area, used to be conceived as 
a space with some kind of chronological continuity from 
ancient times: it was considered to be the sitting of an 
epigraphic collection (CIL II.1 291, 292, 297, 333 and 
335), among which it is worth pointing out some funeral 
examples dated in the sixth century. The comprehensive 
checking of the finding contexts of some of those pieces 
suggest they were moved there in modern times to con-
figure some kind of lapidarium; in fact, no other inscrip-
tion has come to light in recent excavations developed in 
the chapel boundaries (López Aldana 2009). However, 
the finding of some interesting structures in this area, 
although further research is yet required, maybe suggest 
a semipublic destination.

Excavations carried out particularly since 2006 have 
focused in different plots in the axis formed by La Cilla, 
Antonio Reverte and Sol5 streets. They have driven to 
identify the forum, a little further north than the previ-
ous identification. In most of cases, building structures in 
the square and around it disabled, profit or reuse previ-

ous constructions which, in the present state of research 
cannot be precisely identified with a precedent forum 
square6. Available data seem to help to define the north 
angle of a public, open, porticoed square, and some of 
the buildings around. Three aligned plinths in a fossilifer-
aous limestone were found. Over one of them (119x112 
cm) was found an attic base of a column. This attic typol-
ogy is nowadays well known in the buildings attributed 
to early imperial times in many of the Hispano-Roman 
cities (Rodríguez et al. 2007, 230; Rodríguez 2007, 179). 
A first approach to its proportions makes possible to pro-
pose a full height around 5-6 m (Fig. 3). 

 In the north of this square has been identified 
the building whose pavement is object of study in the 
present article. Excavated in full extension and extraor-
dinarily well preserved, its features suggest clearly pub-
lic function, this is probably the curia of the town. The 
archaeological control over some diggings concerned 
with the western part of the square made possible to 
register another four small attached spaces, and remains 
of the foundations of the perimetral corridor in front 
of them. Every evidence suggests it is probably a suc-
cession of rooms accessible from the forum. Given their 
location, size and enriched finishes, could be identified 
with aulae or scholae of corporations (Bollmann 1998), 
taking into account the role of the ancient town as a 
commercial and port center. In this way, a forum of 
Republican tradition or typology seems to shape: that 
is, with a clear civic-commercial usage, far from the 
configuration of later urban fora, in which ideological-
religious and self representational concerns will assume 
the most important role. In this case we deal therefore 
with a public square exhibiting every necessary building 
for the daily development of municipal life, according 
to its main functions: political-administrative, religious 

Fig. 3. Angle of the forum square with one of the conserved 
portico’s columns.

4. As proposed by J. Moreno, in Millán 1989, 26-27, Fig. s/n.
5. Basically in the intervention carried out in numbers 42-44 in Antonio Reverte street, as the archaeological supervision in the hydraulic 

structures replacement in this street. We would want to take this opportunity to express our gratitude to the archaeologists in charge, A. 
Rodríguez, Á. Fernández y C. Villa, for giving us the opportunity to take part of the study and making the data available to us.

6. In spite of this, it is necessary to remark that under this monumentalization stage, significant previous levels have been detected, both 
pre-Roman and Roman-Republican (Ferrer and García Fernández 2007; Fernández and Rodríguez 2006; Ortiz 2006).

O. rOdríguez, I. MAñAS And e. OnTIVerOS
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Fig. 4. General view 
of the considered curia 
building paved with opus 
sectile.

Fig. 5. Reconstruction 
of the pavement pattern 
with indication of the 
tiles design.

0,5 2 p.r.2 p.r. 0,5 3 p.r.

The OpUS SeCTile Of The CURiA Of ILIpA (ALCALá deL ríO, SeVILLe). COnSIderATIOnS On The uSe Of STOne 
In pubLIC ArChITeCTure frOM rOMAn bAeTICA



131

and commercial (Jiménez Salvador 1987; 2009, 154; 
Bejor 1990). 

Morphological features 

It is a building with rectangular ground plan (11,50 x 
7,29 m), built up in the opus africanum technique, north-
south oriented, with a single monumental gate, 3 meters 
wide in its southern side and opened to the corridor of 
the porticoed square (Fig. 4). The building does not have 
any other secondary door. This fact makes impossible to 
consider this space as an outstanding room in a more 
articulated building complex, for example, a domestic 
structure. Inside the walls the space is 59 m2 with no 
other kind of interior division. Its whole surface is paved 
with marble slabs whose “U” pattern defines a perimeter 
circuit that seems to suggest the existence of some seats 
or benches. The formal features of the building and its 
position with respect to the forum area make us hypoth-
esize its identification as the curia of the ancient Ilipa 
(Rodríguez et al. 2007).

Undoubtedly, one of the most outstanding features 
of the building, who has helped to solve the problem of 
the functional use of the space is the excellent marmora 
pavement which is the object of this analysis. 

The opus sectile pavement

We deal with an opus sectile of medium module “a 
schema unitario” (Guidobaldi 1985, 214-215). The car-
pet is articulated in three rows of nine modules each, 
developing a composition of adjacent octagons forming 
squares (QOD, after Guidobaldi 1985). Every octagon 
has a circle inside. However, and instead of this gen-
eral adscription, we may notice two peculiarities in this 
pavement. In the first place, modules present seven dif-
ferent internal varieties (Figs. 5, 6), as can be seen in 
Fig. 5. I: with inscribed squares, II: with eight lanceo-
late leaves between the circle and the octagon; III: with 
inscribed concave square, IV: with inscribed concave 
octagon; V: with two pairs of intertwined cornucopiae 
around the circle). Those variants are organized around 
their own center, configuring three big unities with nine 
modules each.

Secondly, the strongly centralized conception of the 
pavement, whose central module seems to be highlighted 
from the rest by the addition of an unprecedented ele-
ment: two pairs of interweaved cornucopiae (Fig. 6). 

The present pavement shows a great originality both 
in its conception (three big juxtaposed units composed 
by nine modules each and exhibiting their own rhythms 
in design) and individually, because some of the mod-
ules are until now one single examples in pavement opus 
sectile. The most remarkable of them is the central mod-
ule with cornucopiae. Although cornucopia is known as 
a decorative motive in opera sectilia, as is the case of the 
much more later Diocletian pavement of the Curia Iulia 
in Rome (Guidobaldi 1985, Fig. 1e), it is well known Fig. 6. Detail of the main tile designs.

O. rOdríguez, I. MAñAS And e. OnTIVerOS
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that those figural elements in opus sectile are more fre-
quently used in wall covering.

The room perimeter (in a “U” pattern) is paved with 
identical rectangular slabs. Nevertheless, the frontal de-
sign of the building has a different stone. It is paved with 
rectangular slabs separated by means of strips. The meas-
ures of the module units (90 cm) do not conflict with the 
consideration of the building as having a public function, 
but rather support it. The quality in the execution of the 
pavement must be pointed out, with a special remark of 
the accuracy in the assembling of the strips and the tiny 
pieces inside the modules, as the precise settlement of the 
pavement over slate pieces, set out in a radial way under 
the joint of the slabs, with the aim of arising drops due 
to different use of the space. The exact measures of the 
pavement, matching up with a half Roman foot (9 x 35,5 
feet) is also remarkable.

Despite of the lack of stratigraphic trenches under the 
pavement7, some arguments concerning relative chrono-
logical data exist, and they enable to state an early dating 
for the construction and the opus sectile. The modulation 
of the pavement matches perfectly with the measures of 
the building and probably with its constructive moment, 
dating between 1st century BC and 1st century AD. 

Characterization of the stone materials 

The identification of the marmora and their 
historical employ

The design of the pavement is carried out with a sim-
ply alternation of two colours (grey and pink), with just 
some little elements in a different purple limestone and 
black slate for small details. The grey marble has been 
identified as one variant worked in the near quarries of 
Almadén de la Plata (Sevilla) (Ontiveros et al. 2012). As 
recent research is demonstrating, this area was object of 
a dynamic exploitation on Roman times (Beltrán et al. 
2011), and had easy outing ways, provided essentially 
by the Guadalquivir river. In fact, this kind of marble 
is present in huge proportions in most of the cities of its 
medium and final course (Hispalis, Italica, Astigi).

The pink material used has been identified8 as a lime-
stone extracted in the surrounding area of Sintra (Lisbon, 
Portugal) designated as “Lioz” in modern commercial 
use (Mañas 2008, 432-434). For the comparative analy-
sis with the Ilipa pavement, samples of modern quarries 
in Sintra, currently working, have been taken in account, 
as well as one marble slab taken from a Roman early im-
perial context retrieved in the preventive archaeological 
intervention of Alemanes street in Sevilla9 (ancient His-

palis). In a macroscopic analysis all of them show strong 
similarities in composition and color. 

Visually, it is a fossiliferous limestone with a diversity 
of colorations, ranging from white-yellowish to pink-
violet (Fig. 7), sometimes with outstanding changes on 
pigmentation in the same slab. 

The employ of this rock in Roman times in the sur-
rounding area of Sintra (territorium of the municipium 
Olisiponensis) was already known as the most important 
local material for epigraphic monuments. Its exploita-
tion was confirmed by the finding of a Roman quarry of 
this stone in Colaride (Sintra), excavated and published 
by C. Coelho (Coelho 2002; Coelho 2009). But in last 
years has been the presence of this marmor seems to have 
been detected in some sites in the Guadalquivir Valley as 
Colonia Patricia (Córdoba), Itálica (Santiponce, Sevilla), 
Hispalis (Sevilla), Ilipa (Alcalá la Real, Sevilla), Baelo 
Claudia (Bolonia, Cádiz) and in Augusta Emerita (Méri-
da, Badajoz) basically used as slabs for covering walls and 
floors. This use should not surprise because the physic-
mechanic nature of the stone, arranged in stratified flat 
layers, favor the work in slabs or other flat surfaces. 

Due to this high concentration of remains in the 
Guadalquivir Valley and surroundings, we cannot dis-
miss the possibility that other fossiliferous limestone 
quarries could exist in other areas of the Roman province 
of Baetica. At the present state of research, all data ob-
tained from petrographic analysis seem to confirm their 
Portuguese origin. This fact may indicate an important 
diffusion of the material far from the quarries, probably 
through sea transport (maybe travelling in standardized 
slabs?) (Mañas 2011). Nevertheless, further research 
would allow confirming, modifying or qualifying the 
present proposals.

Fig. 7. Detail of the pink-yellow limestone from Pero 
Pinheiro (Sintra) quarries.

7. One unique small trench was open in the northwest angle of the building. It allowed to characterize the nature of the landfill were 
the pavement was set. Inside it a significant number of useless marble fragments were recorded, but not any ceramic material or any kind of 
dating elements.

8. Data from petrographic study (XRD and optical microscopy), see below.
9. The sample was put at our disposal by the excavation director, Jacobo Vázquez Paz.
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Probably this material corresponds, at least partially, 
with the most commonly identified as lumachella carni-
na, whose Iberian provenience has been frequently sug-
gested (Borghini 2004, 240). 

petrographical study (Table 1) 

With the aim of characterizing and identifying the 
origin of the pinkish fossiliferous stone, a collection of 
samples has been analyzed through XRD and optical mi-
croscopy. There were: one from the previously described 
pavement and one slab from the archaeological excava-
tion of Calle Alemanes (Seville). Due to their visually 
resemblance, both were compared with the material cur-
rently extracted in a quarry from Sintra (Lisbon, Portu-
gal). 

Results obtained (Table I) through these techniques 
indicate that the stone used in the pavements is a lime-
stone totally composed by calcite (100%). With a com-
pact appearance and microcrystalline texture, the most 
significant is the abundance of marine bioclats. This 
carbonate rock is constituted by fragments of allochems 
of different sizes (from 1 cm to 1 mm), belong to frag-
ments of lamellibranchia, ostracods, equinoid fragments 
and sponge spicules, in a proportion that goes beyond 
25%, inmersed in a pseudosparitic matrix, with rest of 
micritic mud. 

These fragments of bioclasts have suffered proc-
esses of dissolution and replacement by calcite - druse 
type (elongated crystals growing out perpendicular to 

the porous) with undulatory extinction observed in the 
fragments of lamellibranchia and ostracods. It is also fre-
quent to detect annular or syntaxial cement, related to 
the recrystallization of isolated crystals in optical conti-
nuity, associated to fragments of echinoderms. 

The rock presents relevant contents of sparite calcite 
cement inter and intragranular, with crystalline mosaic 
texture, in different crystal size. It is observed filling up 
macropores and micropores, circumstance that confers 
the rock a compact appearance. Fissure porosity is devel-
oped in the lining defined by the fossil fragments.

Given the textural features of the rock, its origin is 
clearly related to warm climate sea environments in ab-
sence of terrigenous formed in barrier islands. 

The textural appearence observed in the samples of 
calle Alemanes and Sintra quarry has also been reported 
in table I. As it can be seen, the comparative petrograph-
ic images are similar. Both archaeological samples and 
quarry sample are grain supported with micritic mud but 
abundant sparitic cement. In the Sintra sample coral bio-
clasts are also observed. These carbonate rocks are clas-
sified as biosparite after Folk (1959) but poorly washed 
by the presence of mud matrix. According to Dunhan 
(1962), they are classified as packstone or rudstone by 
the revised classifications of Embry and Klovan (1971) 
and Wright (1992).

These fossiliferous limestones of Sintra area are lo-
cated in the western central area of Portugal closed to Lis-
bon. They have been widely used in building and monu-
ment construction along different periods. The variety 

 

Ilipa ( Alcalá del Río ) Hispalis  (Alemanes  st.  - Sevill e) Modern Sintra  quarry  (Portugal)  

   

   
Crystals –druse type- with undulatory extintion. Fragments of equinites with 

syntaxial or annular growing. 
Crystalline mosaic texture with different size crystals and presence of triple 

points.  
Crystal mosaics with ghost particles or micritic mud. Presence of corals.  

 
Table I. Table with results of the comparative petrographical analysis of the pink limestone from Ilipa, Hispalis and modern 
quarries of Sintra.

O. rOdríguez, I. MAñAS And e. OnTIVerOS
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presented in this paper corresponds to the commercial 
denomination Lioz Abancado, with pinkish colouration. 
It is a nodular limestone, characteristic of facies of lagoon 
type (Upper Jurassic) (Neto de Carvalho and Rodrigues 
2007). 

The comparative analysis carried out between those 
materials indicates similar textural and compositional 
characteristics. Further research would contribute to a 
better characterization and identification of the ancient 
quarry areas of Sintra marmor. 

Conclusions

Conclusions arising from this study involve different 
kind of processes, social, urban and technical ones, as in-
dicated as follows: 

– Firstly, an important reform of the public area of 
the town of Ilipa can be proved, probably coinciding 
with the granting of the municipal status on Augustan 
times. As demonstrated in the present paper, it involves 
an early “marmorization” which entails some of the main 
urban representation spaces.

– The opus sectile seems to reiterate the use of the me-
dium module and the simply alternation of colours as 
distinguishing features in this early dating pavements of 
public spaces in the Iberian Peninsula, as it is the case of 
the Augusta Emerita theatre (Mérida, Badajoz), or the 
Aedes Augusti in Asturica Augusta (Astorga, León).

– The third one, and maybe the most significant to 
understand the historical process of the marmor employ-
ment in the Iberian Peninsula is the presence of local 
stones in early opus sectile pavements. This use of local 
marmora in pavements of early imperial date suggest 
that, before the diffusion and employ of imported Medi-
terranean marbles, existed in Hispania a stage of use of 
local materials, inseparable of the existence of outstand-
ing technical skills. This fact, already proved for the ar-
chitectural elements, can be demonstrated also for the 
pavements, as has been done for the Italian peninsula 
(Guidobaldi 1985, 223).
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SuITAbILITy CrITerIA fOr The SeLeCTIOn Of MArbLe TO be uSed fOr  
reSTOrATIOn: AppLICATIOn TO The ALhAMbrA pALACe (grAnAdA, SpAIn)

A. Miras, M.A. Vázquez, E. Galán, C. Apostolaki and T. Marcopoulos

Abstract
This paper presents a comparative geochemical and 
petrographical study of marbles from Macael and other 
Andalusian quarries with marbles from the lions and 
columns in the Courtyard of the Lions in the Alham-
bra Palace (Granada) and with another Macael marble 
(MAC-ALH), which was selected to make copies of the 
lions. The results showed that the Alhambra marbles are 
comparable to those from Macael quarries. Nevertheless, 
the marble selected for restoration (MAC-ALH) is not 
the most suitable, because it has a different fabric (coarser 
grain size and heterogeneity) and layering with broken 
crystals and evidence of recrystallization processes. These 
features may accelerate thermo-hygrometric degradation. 
A more suitable marble from Macael should be chosen 
for restoration works in the Alhambra Palace, taking into 
account the petrographic features and variabilities in the 
marbles from the same quarry.

Keywords 
Marble, Alhambra Palace, Granada, Macael quarries, res-
toration, geochemical and petrographic study.

Introduction

Marble is a noble material of particular beauty and 
easy manipulation that has been used in many art works 
since the ancient times, and also in the famous lions of 
the Alhambra Palace (Granada), a jewel of Nasrid Islamic 
art. Lions are located in a Courtyard that is the most im-
portant part of the Alhambra Palace, built by Mohamed 
V (1354-1358 and 1361-1390) for private use (Fig. 1). 
There are twelve lions and 144 columns in total, 124 are 
around the courtyard supporting the portico and the rest 
are distributed in royal rooms, usually forming part of 
door jambs.

Lions and columns in this courtyard show different 
types of alteration, particularly scaling and macro/mi-
crocracks forms (Galán et al. 1992; Rodríguez-Gordillo 
and Sáez-Pérez 2006). The main alteration processes are 
weathering actions (Galán and Martín 1989; Bello et al. 
1991) (thermo-hygrometric conditions, freezing phe-
nomena, humidity) and anthropogenic activities related 
in part to selection of inappropriate materials and uses 
(metal oxidation from clamp and frames, salts crystal-
lization from mortars, splatter and dripping of water, 
people direct action) (Galán and Martín 1989; Galán et 
al. 1992). Marble decay was favoured by the anisotropic 
nature of calcite crystals and their arrangement or fabric 
in the rock. The platter of the fountain and the lions 

were built of marble but historic repairs with cement 
were common (i.e. ears of lions).

There is only one document that cites Macael marble 
as the original material used for columns (Torres Balbás 
1929), but no record exists for the fountain (platter and 
lions), although some geochemical and textural data 
seem to indicate the same material was used (Galán and 
Martín 1989; Bello et al. 1992). Based on this informa-
tion, the manager of the Alhambra Palace proposed that 
raw material from Macael (MAC-ALH) should be used 
for the reproduction of the lions, thinking that the sub-
stitution of the original would prevent their continuous 
and increasing degradation.

The objectives of this study were: a) to confirm the 
provenance of the material of the lions, and b) to evaluate 
the characteristics of the material MAC-ALH, submitted 
to accelerated ageing tests to determine its suitability for 
making new lions.

Materials and methods

Samples studied included: four from different lions 
(nos. 2, 5, 7 and 11) (Fig. 1), two from columns (col-
umns nos. 51 and 124), sample MAC-ALH, eleven sam-
ples of marbles from different beds of the Macael quar-
ries (9 white, 1 blue and 1 veined marbles) (Fig. 2), one 
marble from Mijas (Málaga) and another from Peñaflor 
(Sevilla).

The mineral content of the marble was determined 
by X-ray diffraction (XRD) using a Philips 1130/90, em-
ploying CuKa radiation and 0.02º 2q increment and 1 
s-step-1 sweep from 3 to 70º 2q. Chemical analyses of 
dissolved samples were carried out by atomic absorp-

Fig. 1. Detail of sampling from lion nº 7. Courtyard of the 
Lions in the Alhambra (Granada). Photo: Emilio Galán. 
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Fig. 2. General map, sampling and stratigraphic sequence from Macael quarries. 
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tion spectrometry, except for silica which was quantified 
gravimetrically. Major elements and traces (Li, Rb, Cs, 
Sr, Ti, Cr, Mo, Mn, Co, Ni, Cu, Ag, Zn, Cd, Pb, Sb and 
Sn) were determined with a good accuracy (about 1-2%).

Textural analyses and grain size measurements were 
conducted with digital images of thin sections. 42 pic-
tures were taken with a specially adapted stereo transmis-
sion microscope that had converted to a simple polariz-
ing microscope by adding two commercial polarizing fil-
ters. This provided a field of view >1cm, instead of a few 
millimetres as in a normal polarizing microscope. The 
longest length of grains of coarsely crystalline marbles 
(with grains >2 mm) can be measured with this system. 
The grain size of the analysed marbles was determined by 
image processing techniques followed by statistical evalu-
ation using “Image-Pro Plus” software.

Three cubic specimens of 5 cm edge of MAC-ALH 
were obtained to perform accelerated alteration tests, 
which consisted of 45 cycles of freezing-thawing (from 
-15ºC to ambient temperature) and thermo-hygrometric 
tests (from ambient temperature to 80ºC and 95% of 
relative humidity) in a climatic chamber.

A comparative study of the “aged marble” MAC-
ALH, samples from lion no. 7, and from the decayed 
part of a column (no. 124) was performed. The altera-
tion forms in both marbles, from monuments (lion and 

column) and those obtained in lab in MAC-ALH, were 
compared using scanning electron microscopy (SEM).

Finally, statistical methods were applied to chemical 
analysis of trace elements, using Statsoft’s software, in-
cluding descriptive and multivariate analysis.

Results and discussion

The examination with the polarised light microscope 
and according to XRD results, the lion marble consists 
(by volume) of >98% calcite with minor muscovite, 
quartz, dolomite, zircon, sphene, tourmaline, apatite and 
opaque minerals.

The irregularly shaped grains are strongly interlock-
ing along their boundaries. (Fig.3a) Twinning and well 
developed cleavage are very common features of the cal-
cite crystals. Significantly bent twin lamellae, undulat-
ing extinction and the formation of sub-grains indicate a 
late-stage metamorphic deformation of the rock.

These features are similar to white marbles from 
Macael quarries, but their fabric is rather different to 
those of all the samples from Macael, and MAC-ALH 
(Fig. 3). The main differences in the textures are:

1) The grain size distribution is more homogene-
ous and generally smaller in the lion sample. Its tex-

Fig. 3. Comparative textural study of lion 7 and MAC-ALH samples.
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ture is granoblastic equigranular fine grained up to 0.5 
mm long, slightly different from equigranular samples 
of quarry (M1, M2, M3, M7, M12) and very different 
from heterogranular samples up to 1.15 mm long (M4, 
M5, M8, M9, M10 and M11) and the MAC-ALH sam-
ple (Fig. 3).

2) The cleavage in MAC-ALH sample is well devel-
oped, which could be a consequence of the ageing tests. 
Some samples show layering which indicates grain break-
ing and recrystallization during the metamorphic proc-
esses.

3) The yellowish colour of the lion sample seems to 
be due to the presence of Fe-hydroxides during the stage 
of sedimentation, which is presently magnetite. Their 
distribution is more homogeneous and disseminated 
than in MAC-ALH which causes differences in colour.

The marble of the column no. 124 seems very similar 
to M4, a white Macael marble from the Hoyos quarry 
(Fig. 4) with granoblastic heterogranular texture and 
similar grain sizes.

A statistical analysis of trace elements (Table 1) by 
means of cluster analysis using Mahalanobis’s centroid 
distances with varimax raw rotation shows that the mar-
bles form essentially two clusters. Similar trace element 
compositions establish that the monument marbles have 
the same provenance as those from the Macael quarries, 
and they do not correspond to the other quarries studied 
in the region (Fig. 5). Nevertheless small differences be-
tween quarry and lion samples can be observed, probably 
due to individual differences in the beds of the quarry.

Lions and columns in the courtyard show different 
alteration degrees, particularly concerning superficial 
scaling forms and macro/micro cracks. The main cause 
for this alteration is the microenvironment/microclimate 
of the site that produces thermo-hygrometric daily vari-
ations, particularly strong in summer for some columns 
due to their location, and freezing phenomena in win-
ter. Other causes are resulting from human activities and 
inadequate and incompatible materials used for apply-
ing and/or reparation (metal oxidation from clamp and 
frames, salts crystallization in the mortars, splatter and 

dripping of water) (Galán and Martín 1989; Galán et al. 
1992). These actions could be favored in some parts by 
the marble features and composition.

The SEM photomicrographs (Fig. 6) of monument 
and quarry samples after ageing experiments provide in-
formation complementary to that obtained with the op-
tical microscope, because they reveal more subtle textural 
differences.

The accelerated ageing tests did not produce visible 
weathering manifestations, but with the SEM it was pos-
sible to observe some morphological and textural changes:

a) Marble shows triangular pores of diverse size on 
large areas (Fig. 6 a,b,c).

b) Incipient loosening of material with a steeping sur-
face with sharp edges (Fig. 6 d,e,f ).

Fig. 4. Textures of unaltered marble M4 from Hoyos quarry (level-1 Macael) and a marble from a scab of column nº124 
(Alhambra) (crossed nicols, scale-bar 1 mm). 
 

Fig. 5. Cluster analysis using Mahalanobis’s centroid distances 
with varimax raw rotation of the trace elements data. 
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TABLE 1.- 

Table 1.- Trace element composition (mg/kg) of Alhambra study marbles. MAC-ALH: Marble from Macael for restitution; M1: white marble “Rio”; 

M2: veined marble “Rio”; M3: white marble “Los Hoyos lower part”; M4: white marble “Los Hoyos upper part”; ;M5: : white marble “Australia”; 

M7: blue marble “Cañailla”; M8: white marble “Cañailla”; M9: white marble “Cerro Pelao lower part”; M10: white marble “Cerro Pelao upper 

part”; M11: white marble “Barranco Arispe” and M12 white marble “Chercos”. See details for location in Galán and Martín (1989).

Table 1. Trace element composition (mg/kg) of Alhambra study marbles. MAC-ALH: Marble from Macael for restitution; M1: 
white marble “Rio”; M2: veined marble “Rio”; M3: white marble “Los Hoyos lower part”; M4: white marble “Los Hoyos upper 
part”; M5: : white marble “Australia”; M7: blue marble “Cañailla”; M8: white marble “Cañailla”; M9: white marble “Cerro 
Pelao lower part”; M10: white marble “Cerro Pelao upper part”; M11: white marble “Barranco Arispe” and M12 white marble 
“Chercos”. See details for location in Galán and Martín (1989).

Fig. 6. SEM comparison of “artificial weathering” in quarry marbles and natural degradation of column and lion marbles.
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c) Surface disintegration of the material and forma-
tion of large and deep fissures (Fig. 6 g,h,i).

These microscopic forms are probably due to the 
intimate intergranular contact in the unaltered material 
and the large thermal expansion anisotropy of the calcite 
crystals (Grimm 1984) (temperature coefficients along 
the C axes direction and the orthogonal direction are 
25.1x10-6 ºC-1 and -4.9x10-6ºC-1, respectively, Bello et 
al. 1991). Similar weathering forms have been described 
by Badan et al. (1975) and by Zezza et al. (1985). An 
interpretation of the marble thermal weathering in the 
Alhambra was given by Galán (1992).

The degradation forms described in lion and column 
samples are quite similar to those observed in MAC-
ALH after ageing tests, which confirms that thermo-
hygrometric changes were the major decay processes in 
this monument.

Conclusions

Chemical analysis of traces elements showed that the 
marble of the lions and columns are comparable to that 
from Macael quarries, but it probably comes from other 
horizons, which are not presently mined.

The marble selected for the making of new lions 
(MAC-ALH) or restoration works shows a coarser grain 
size, heterogeneity and recrystallization than that used 
in the lions. These features may accelerate degradation 
under cyclic thermo-hygrometric and freezing-thawing 
changes (Galán 1992). Therefore this marble is not the 
most suitable for restoration.

In fact the SEM images showed that natural deg-
radation in lions and columns are quite similar to that 
induce artificially in quarry marbles by cycles of freezing-
thawing and thermo-hygrometric tests. Also the marble 
from the lions has a greater yellow tint than the selected 
marble, because of the homogeneous distribution of Fe 
oxides.

This investigation suggests that a more suitable mar-
ble from Macael should be chosen for restoration works 
or for the making of new lions in the Alhambra Palace, 
taking into account the petrographic features of the mar-
bles.
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ALMándOz MArbLe frOM nAVArrA In The ArCAyA  
rOMAn THeRMAe In áLAVA (nOrThern SpAIn)

L. M. Martínez-Torres, L. Eguíluz, M. Loza Uriarte and J. Niso

Abstract
At the Roman thermae in Arcaya (1st-2nd century AD), 
a few kilometers to the east of Vitoria-Gasteiz on the 
Via XXXIV, Ab Asturica Burdigalam, a number of pa-
rietal remains carved in marble with a grey appearance 
and bluish-grey veins have been documented. In thin 
section, it is possible to observe metamorphic minerals 
(scapolite and tremolite), and some characteristic stylo-
lites deformed prior to the metamorphic event. These 
singular mineralogical and structural characteristics have 
been found in the “Nappe des Marbres” within a narrow 
band of Middle Jurassic, Aptian and Albian material in 
northern Navarra. These rocks, which were commercial-
ized as Almándoz Marble or Baztán Marble, are located 
near the road linking the ancient seaport of Oiasso (Irún) 
and Pompaelo (Pamplona).

Keywords 
Almándoz marble, Roman thermae, Arcaya, Álava, Nav-
arra, Northern Spain.

Introduction

Arcaya is a small town (42°52’28.60”N; 
2°37’56.60”W; elevation 520 m) located 5 km east of 
Vitoria-Gasteiz, capital of Álava and the Basque Coun-
try. Attention was first drawn to the archaeological site 
at Arcaya by Lorenzo Prestamero in the late 18th cen-
tury, as part of his findings regarding the Iter. XXXIV Ro-
man Road Ab Asturica Burdigalam to inform the Royal 
Spanish Academy of History about ancient sites in the 
province of Álava. This author indicated the presence of 
a remarkable number of “fragments of marble” and “bar-
ros saguntinos” (terra sigillata) in the topsoil of fields in 
Arcaya (Fig. 1).

In the late 1970s archaeological work began on one 
of the farms visited by Prestamero in Otazibarra. Several 
digs by Ramon Loza unearthed the remains of monu-
mental Roman thermae. There have been numerous pub-
lications on the Arcaya Thermae, almost all monographic 
and with different perspectives, but never in a multidis-
ciplinary context.

Recently, a project led by Miguel Loza Uriarte and 
Javier Niso in collaboration with a large number of spe-
cialists analyzed all previous archaeological information 
and made a new archaeological survey to determine the 
historical sequence of the monument. As a result a “Sci-
entific Report of the Arcaya Thermae” has been drawn 
up (in press), discussing the construction materials and 
ornamental stones used.

Among all the rocks identified one stands out: a blue-
gray marble that was used as a frieze in the key phase of 
building the monument, datable to the last third of the 
1st century AD. The description and origin of this blue-
gray marble are the focus of this paper.

Building stone

All building rock identified from the Arcaya ther-
mae have been defined in terms of lithotype in a pre-
vious study (Martínez-Torres 2006): Olárizu Calcaren-
ite, Paleocene Limestone, Maestrichtian red calcareous 
sandstone, Travertine, Sierra Elguea Sandstone and local 
marly limestone named Cayuela.

The Olárizu Calcarenite is the main material in all 
phases of building. It cannot be sculpted but it comes 
from the quarry with natural edges (stratification and 
jointing), facilitating removal and direct use even for ash-
lar masonry. In addition, this rock has a roughness and 
porosity that facilitate plastering. The lithotectonic unit 
of Olárizu Calcarenite can be seen in an outcrop only 2.5 
km from the thermae.

Paleocene Limestone has a brecciated appearance 
with very pale yellow -almost white- hues with fragments 
of lamellibranchs. They are found at the base of the 
praefurnium, perhaps from an earlier stage, and as ash-
lar masonry at the entrance of the portico. For transport 
reasons, it could come from the town of Oquina, 12 km 
from the thermae.

Maestrichtian red calcareous sandstone has a charac-
teristic garnet red color. It is a feldspathic sandstone but 
not arkose. Its color is natural and has not been altered 
by fire. It appears as partially pre-cut blocks in the prae-
furnium, close to the Paleocene Limestone. There is an 

Fig. 1. Aerial Photography of Arcaya Roman thermae with the 
main rooms. Photo: Basque Government 2008. 



143

outcrop of this sandstone under the Paleocene limestone 
11 km away.

Travertine, commonly known as “toba”, displayed in 
a pre-cut block of a window and two small blocks at the 
bottom of the portico. Their presence is anecdotal and 
they appear to have been reused. They may have different 
origins as there are many nearby outcrops of this rock, 
the nearest 13 km away.

The Sierra Elguea Sandstone lithotype only appears 
in the foundations, in two pieces between the caldarium 
and the tepidarium. It is a durable siliceous sandstone. 
The nearest outcrop is about 22 km away.

The Cayuela, the name we use for the Upper Cre-
taceous marly limestone substrate of the thermae, only 
appears as gravel in the wall of the portico next to the 
podium. It is a local stone.

Ornamental stone

Samples have been selected from the three identified 
types of ornamental stone for petrographic study: a slab 
and two fragments of the frieze.

The slab is a biomicrite with abundant lamellibranch 
fragments. No fossils were observed to allow dating, al-
though its features can be attached to the Upper Creta-
ceous environment. All slabs observed are lithologically 
very similar, though they range from very light blue-gray 
to very dark colors. Its provenance has not been deter-
mined.

One fragment of the frieze is broccatello or Tortosa 
jasper with its characteristic multi-colored hues. It is a 
partially dolomitized biomicrite with bryozoans, rudist 
and algal structures of reef origin. In percentage terms it 
is the most common ornamental stone.

The other fragment of frieze is gray-blue marble in 
the form of plates and moldings. It was used on the inte-
rior walls, forming part of the decoration of the thermae 
at its height, datable to the last third of the 1st century 
AD. This blue-gray marble, by analogy, was related with 
marble from the eastern Mediterranean. However, the 
mineralogy and tectonic structures in the specimen ex-
cavated allow us to determine its origin as being from 
the “Nappe des Marbres” geological unit in the north of 
Navarra (Lamare, 1936). Specifically it may be linked to 
what we refer to as Almándoz Marble or Baztán Marble.

Almándoz marble

Sample ARC.79.327 was found to be pure calcitic 
marble with accessory amphibole, almost certainly trem-
olite, and scapolite, and is therefore a marble subjected 
to high temperatures and low pressure. The grain size is 
large and easily polished, while opaque minerals can be 
observed - in particular pyrite, which limits the durabil-
ity of the polish. A tectonic feature that characterizes it 
is the presence of stylolites occasionally deformed, in-
terpreted as pre-metamorphic structures (Fig. 2). This 

facies has been widely described in the Western Pyrenees 
(Ravier 1959), more specifically in the “Nappe des Mar-
bres” (Lamare 1936) in northern Navarra, in a narrow 
band between Ezkurra and Almandoz (Martinez-Torres 
1991).

The usable marbled rocks belong mostly to the 
Jurassic, more specifically the Dogger, but there are 
metamorphosed masses of Aptian and Albian reefs. The 
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Fig. 2. (a) Photograph of a fragment of Almándoz Marble 
frieze from Arcaya Roman thermae. ARC.79.327 sample 
size 8 x 5 x 2.2 cm. (b) Microphotography of the sample 
with tremolite. (c) Photograph of a current sample from 
Almándoz. Arrows indicate stylolites. Sample size 12 x 9 cm. 
Photos: L. M. Martínez-Torres.
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age of metamorphism is pre-Cenomanian. Depending 
on the degree of crystallization, the age of the original 
rock in hand specimens can be difficult to determine. In 
turn, due to the composition and original sedimentary 
structures, the resulting marble is highly variable, rang-
ing from a massive white marble to gray-blue with red 
ochre and dark red streaks. This explains why in the last 
century it was sometimes sold as authentic Carrara, and 
even broccatello di Spagna. In any case, all varieties have 
a common mineralogy and deformed stylolites which in-
dicate their origin.

At the outcrop scale there can be identified the fol-
lowing marbles types in Almándoz: medium grain size 
marble and marbles with medium grain size that include 
fine grain masses.

Medium grain size isotrope marble. Under the micro-
scope it shows an equigranular granoblastic texture, with 
the foliation defined by 1 - 2.5 mm long and 1 to 0.25 
mm wide elongated grains, generally with interpenetra-
tive boundaries. There could be recognized small (< 0.2 
mm) quartz crystals and occasionally mica (mainly mus-
covite) plates with tabular habits, which are 0.1 to 0.2 
mm long and width lower to 0.02 mm.

Marbles with irregular granoblastic texture, exhib-
it areas of medium grain size which include fine grain 
masses with an equigranular granoblastic texture and 
irregular crystal limits. Occasionally, there are recogniz-
able megacrystals (> 3 mm) ghosts with undulatory ex-
tinction that could correspond with the original rocks 
intraclasts, possibly fossils. In these crystals appear iron 
oxide remains which define the ghosts of the previous 
structure. On the other hand, in these rocks there can 
be identified stylolites defined by centimetres long inter-
penetrative beds which are 0.2 – 0.5 mm wide. These 
stilolites are defined by clay minerals, phyllosilicates, iron 
oxides and metallic ores, which confer the yellow red-
dish colours. Finally, there appear 0.2 – 0.4 mm in size 
subidiomorphic iron sulphides, mainly pyrite, of diage-
netic origin. These zones enriched in phyllosilicates and 
oxides confer the reddish colours to the hand samples.

These rocks were exploited until recently in 9 small 
quarries and sold under names including Baztán (the 
name of the valley) marble and Almándoz marble, the 
latter name taken from town where most marble was 
quarried. Almándoz marble can be found in the monu-
ment to Christopher Columbus in Barcelona, in the 
Kremlin and in several Moscow underground stations.

Transportation and relationship with other 
Roman mining

The Arcaya thermae are located on the Via XXXIV, 
Ab Asturica Burdigalam linking Astorga with Bordeaux, 
which passes through Pamplona and Ronscesvalles 
(García 1997). From Pompaelo (Pamplona) via Velate 
mountain pass ran another route to the port of Oias-
so (Irun). Near Almándoz there are still well-preserved 
stretches of Roman Road (Fig. 4). From Almándoz to 

Pamplona and Arcaya, the road stretches a total of 143 
km (Fig. 5).

The area alongside the Pompaelo-Oiasso road in 
northern Navarra became a key Roman mining region 
(Mezquiriz 1974): Aritzakun (Au), Lantz (Cu) and Ar-
diturri (Ag, Pb). Now these major metal extractions are 
accompanied by ornamental Almándoz marble.

Fig. 3. (a) Elongated medium graine size granoblastic texture. 
Sample UR-1 2x, with crossed polars. (b) Stylolite between 
granoblastic medium grain and inequigranular fine grain 
marble. To the left ghost of intraclasts iron oxide bearing. 
Sample UR-2 2x, with crossed polars. (c) Stylolite filled with 
fine grain phyllosilicates and iron oxides responsible for the 
pink color of the rock. Sample UR-2 10x, with crossed polars. 
Photos: L. M. Martínez-Torres. 

ALMándOz MArbLe frOM nAVArrA In The ArCAyA rOMAn THeRMAe In áLAVA (nOrThern SpAIn)
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Conclusions

In the Arcaya Roman thermae (1st century) part of 
the friezes were decorated with Almándoz Marble. The 
main distinguishing feature of Almándoz marble is the 
presence of scapolite, tremolite, and deformed stylolites, 
previous to pre-Cenomanian metamorphism. The trans-
portation of marble from Almándoz to Arcaya would be 
conducted on the road linking Oiasso to Pompaelo and 
then to Arcaya on Via XXXIV, Ab Asturica Burdigalam. 
The extraction of marble in northern Navarra is one of 
several Roman mining operations.
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Fig. 4. Roman road in the pass of Velate, marked with 
monoliths Photo: L. M. Martínez-Torres. 

Fig. 5. Map with the towns and Roman Roads mentioned in 
the text. Image: L. M. Martínez-Torres. 
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eSpeJÓn MARMOR And ITS uSe In rOMAn hISpAnIA

M. Salán

Abstract
This paper briefly introduces an initial study of the use 
of Espejón limestone in Roman times. This approach to 
the topic has given us the opportunity to characterize the 
different varieties of limestone that were exploited in Ro-
man times and other attested uses (epigraphic, sculptural, 
architectural decoration, etc.) of this marmor in Clunia 
and the nearby villages, as well as its distribution in other 
areas of Hispania. The varieties attested at the Roman 
sites studied so far are purple, red, yellow and brecciated. 
This last one, known as ‘jaspe Espejón’, is very rarely 
found and its rich aesthetic did not go unnoticed, either 
in Roman or modern times. Prolonged exploitation of 
the Espejón limestone quarries demonstrates the impor-
tance and prestige acquired both in Roman and modern 
times, when it came to be considered as a material of 
royal property.

Keywords 
Marmora, limestone, Espejón, Hispania, characteriza-
tion. 

Its value in modern times

Over time more Hispanic marmora was used along 
with imported marmora to build and decorate the archi-
tecture of the large urban complexes under the reign of 
Augustus, both in the cities and villae of Hispania.

One of these, and there is increasing evidence of 
its use, is Espejón marmor quarried in the town of the 
same name in Soria province (Castilla y León). Written 
records from the 16th century to the early 20th century 
speak about the quality, colour and beauty of this lime-
stone (Frías Balsa 2005, 50-51). However there is lit-
tle archaeological evidence so far of its use in Roman 
Hispania, although not only the features offered by this 
stone, but also its quarries were well known during mod-
ern times.

In the 16th century during the reign of Felipe II it 
was used in the decoration of both the Monastery of El 
Escorial (Madrid) and the Cathedral of Burgos. Later, 
in 1734, after fire had destroyed the Alcazar in Madrid, 
there was a wish to build a new royal palace, first under 
the auspices of Felipe V, with Fernando VI taking over 
after his death, and finally Carlos III was in charge of 
decorating the New Palace. Initially he wanted to give 
it a national character in ornamentation and it was de-
cided to use local materials. To do this, it was necessary 
to search for quality, coloured rare stone, as well as to 
find nearby quarries to reduce the cost of decorating the 

New Palace. Among these materials, Espejón limestone 
was considered a select material, making it an element 
exclusively for royal use (Tarraga Baldó 2009, 375-377).

The characteristics of Espejón

The limestone quarries were in the town of Espe-
jón, in the northwest of the province of Soria (Castilla 
y León), bordering the province of Burgos (Castilla y 
León) (Fig. 1). There are more quarries nearby in the ar-
eas of Cantalucía, Ucero and Espeja of San Marcelino 
(Soria, Castilla y León). From the testimonies collected, 
four are known mining areas in modern times and so far 
we do not know the location of the quarries exploited in 
Roman times. Possibly due to the continued operation of 
these quarries, any evidence from ancient times has been 
erased, although we cannot rule out the possibility of 
finding remnants of limestone quarrying from that time.

The cretaceous limestone features a variety of colours 
and a rich aesthetic that did not go unnoticed either by 
both the Romans or those who wanted to decorate the 
best sites in the 16th and 18th centuries with ornamental 
royal stone (Álvarez et al. 2009, 55). It presents a diverse 
range of monochromatic colours, ranging from straw 
yellow to red, purple, grey and black and a brecciated 
vein combining yellow and purple, as well as the so called 
‘jaspe Espejón’ that features a very attractive cluster. This 
wealth of colour and beauty made it an excellent material 
for decorative purposes (Rodà 1998, 118).

The references we have on the exploitation of quar-
ries in Espejón argue that in modern times, possibly in 
the reign of Felipe II and later of Carlos III, they were 
worked on the Matalea Hill (Fig. 2). This site, located 
about 2 km as the crow flies to the west of the town 
of Espejón, provides ‘a fine-grained, compact limestone 

Fig. 1. Distribution map of Espejón marmor.
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capable of being polished and with a beautiful variety of 
pictures’ (Frías Balsa 2005, 51). In this mountain range 
that which was obtained was purple and brecciated and 
used in the Cathedral of Burgo de Osma (Soria, Cas-
tilla y León) and the Monastery of El Escorial (Madrid), 
as well as the yellow variety (Tarraga Baldó 2009, 383) 
(Fig. 3). 

Another identified quarry is known as Pico de la Can-
tera (Fig. 2), which provided a variety of ‘jaspe Espejón’ 
and is located 3 km north of the town of Espejón. Other 
mining areas known in modern times, but with fewer 
geographic references, are Pago in Palositos and Cerro 
de Vallejo Piñuecar, which provide a pale yellow variety.

No one knows exactly when quarrying began, al-
though up to now the earliest documented date for Es-
pejón limestone use is in the Julio-Claudian era (Mayer 
1992,18) in the first half of the 1st century AD in the 
architectural remains of the nearby city of Clunia, as dis-
cussed below. Frías Balsa makes special mention of the 
use Espejón limestone in pre-Roman times (Frías Balsa 
2005, 51). 

Quarrying was carried out continuously from the 1st 
to the 4th century AD. This statement is based on the 
timelines provided until now that are reflected in the ar-
chaeological remains found so far and of course it does 
not rule out the later use of this limestone.

It is not known whether quarrying took place earlier 
in the 16th century, as there is currently no data to confirm 
this. As has been outlined in this paper, a quarry operated 
again in the 16th century, during the construction of the 
Monastery of San Lorenzo de El Escorial (Madrid) under 
the orders of King Felipe II and continuing in the 17th 
century, became the property of the royal family in the 
18th century when the New Royal Palace in Madrid was 
decorated. These quarries were operated continuously un-
til the 20th century, with an increase in activity in 1982, 
when it was massively exploited until the end of the first 
decade of the 21st century, when activity ceased.

Espejón marmor in Roman times

Although there is no evidence of quarrying in Roman 
times, there are traces of Espejón limestone use in the re-
mains of public buildings in some of the most important 
cities of Roman Hispania, as well as in private buildings. 
The most documented varieties in Roman times are the 
purple, yellow and red breccias. They were used as wall 
lining plaques, paving, column shafts, crown mouldings, 
opus sectile panels, jambs and mosaic tiles (Rodà 1993, 
326), and also for epigraphy. As for the black vein Es-
pejón, we propose a possible use in mosaic tiles, as dis-
cussed below.

At first it was thought that the aesthetic richness of-
fered by ‘jaspe Espejón’ had been ignored by the Romans 
and only used in modern times. But as we have seen, this 
variety seems not to have gone unnoticed.

Up to now the use of Espejón marmor has been 
documented primarily in areas located in the Northern 
Plateau and Clunia and Uxama in Soria, La Olmeda in 
Palencia or Quintanar del Marco and Legio VII in León, 
possibly because of their proximity to the quarries. Step 
by step its use spread to the Southern Plateau, Complu-
tum (Madrid), Segobriga (Cuenca) and Carranque (To-
ledo) and is now recorded at an increasing number of 
sites (Fig. 3). 

Northern plateau

Clunia is a Roman town located in the municipality 
of Peñalba de Castro, in the southeast of the province 
of Burgos (Coruña del Conde, Burgos, Castilla y León).

The proximity of the Espejón quarries to Clunia 
meant that Espejón limestone was used extensively in 
the construction and decoration of buildings, both pub-
lic and private, in the Julio-Claudian era. These quarries 
were exploited due to the need to cut costs by using local 
instead of imported stone (Rodà 2004, 407). This would 
explain the widespread use of this limestone at the time 
of the construction of large housing estate in the town.

The scant use of marble (Gutiérrez Behemerid 2004, 
291) compared to the abundant use of Espejón limestone 
is known, possibly due to the proximity of the quarries, 
as noted above, that would have made it less expensive. 

Fig. 2. View of the Espejón quarries: Matalea. Photo: M. Salán.

M. SALán
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At first, only local use was suggested (Cisneros 1988, 
61), as much Espejón marmor was found there. Moreo-
ver, the use of this limestone as a materiali sostitutivi is 
due to its similar appearance to some imported marmora 
such as giallo antico (Gutiérrez Behemerid 2000, 291; 
2004, 291). However, as recent research shows, Espejón 
limestone had a province-wide distribution and therefore 
it was valued not only as a substitute for highly-prized 
marmora but also for its own qualities.

In Clunia it comes in several forms. Above all it is 
noteworthy that is present in the decorative programmes 
of both the Forum and the Theatre, as well as in the 
town’s two main baths, Arches I and II (Gutiérrez Behe-
merid 2000, 2004). Their presence dates from the Julio-
Claudian era, as no previous use is documented. It was 
possibly used to mark the marbling process carried out 
by Emperor Augustus in all the cities of the Empire.

Espejón limestone found in the form of liner 
plaques in the Forum, located in tabernae 7-8-9, which 
was interpreted as a place of worship, as they were larger 
than the rest of the tabernae. If we look at its decorative 
elements, they are also much more carefully executed 
than the rest. Coated plaques form the base of the north 
wall of taberna 8, as the two side walls are covered with 
plaques of the brecciated variety (Palol and Guitart 
2000, 70-77).

‘Jaspe Espejón’ liner plaques have also been found, 
which suggests that this variety has been used since Ro-
man times. This use of liner plaques may correspond to 
the second phase of the remodelling of the Forum in the 
Flavian period. Another way in which it is presented is 
by way of architectural decoration, as witnessed by the 
discovery of column stems and bases made of Espejón 
breccia limestone that have been found in the Theatre 
and House No 1 or Taracena.

In the Arches I and II baths it was used for interior 
decoration, in the composition of the mosaics that deco-
rated the floors of some rooms. In the Arches I baths 
both apodyteria, which are rectangular, have floors cov-
ered with geometric mosaics composed of red, yellow 
and black tiles. The red and yellow varieties of Espejón 
limestone tiles were used to make these mosaics (Palol 
1994, 85) and there is a proposal for the possible use of 
the black variety. The two frigidaria, which are accessed 
through the apodyteria, are paved with large slabs of Es-
pejón marmor as an opus sectile (Palol 1994, 89). This 

stone was probably used for covering the Arches I floor 
corresponding to its two final stages of construction and 
remodelling that took place between the second half of 
the 1st and the early 2nd century AD.

Espejón plaques used for votive, legal, funerary and 
honorary inscriptions have been found in several public 
spaces in the town of Clunia (Palol and Villela 1987, 
21-115). Within this last group a find was made of a slab 
preserved in its entirety in taberna 13 dedicated to Severo 
C. Valerio, son of Gaius of the Galeria tribe (Palol and 
Villela 1987, 39; Palol and Guitart 2000, 80,127). The 
use of Espejón limestone for epigraphy gives it prestige.

The villa of La Olmeda in Pedrosa de la Vega (Palen-
cia), a town located 60 km north of the capital where 
there is a Late Roman villa from the mid-4th century 
built over the remains of a villa dating from late-1st to 
the early 2nd century AD, during the Flavian period, and 
surviving until the 3rd century AD (Cortes 2002,11).

In the second phase of the town, a new ground plan 
was laid out on the service area before the end of the 4th 
century. In this phase there was a change in decor and 
the use of materials, with large, sumptuous mosaic floors 
being documented. Among the remains of architectural 
decoration a ‘Jaspe Espejón’ shaft was found (Fig. 4). 
These architectural elements, along with the capitals, are 
rare, making it difficult to ascertain their place in the ar-
chitectural design of the villa (Palol 1990).

With the change in the decoration of the villa, Espe-
jón became a material of prestige and the stem belonged 
to the Late Roman phase and not to an earlier time. The 
discovery of the use of ‘Jaspe Espejón’ is so far one of the 
few documented instances of the use of this variety in 
Roman times.

Other places where there is evidence of Espejón lime-
stone use, although without a comprehensive study hav-
ing been made, is the town of Uxama, located in the west 
of the province of Soria and near the road that linked 
Asturica and Caesar Augusta (García Merino 1995,10). 
So far, only fragments of Espejón plaques have been doc-
umented near the House of Plintos, which was built in 
the mid-1st century AD and inhabited until the 3rd cen-
tury AD, although we cannot rule out a greater presence 

Fig. 4. Shaft of ‘Jaspe Espejón’ found at the Roman villa of La 
Olmeda (Palencia, Spain). Photo: M. Salán.

eSpeJÓn MARMOR And ITS uSe In rOMAn hISpAnIA

Fig. 3. Espejón varieties: a) red; b) yellow; c) black; d) purple; 
e) brecciated; f ) jaspe Espejón. Photo: M. Salán.
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of this marmor in other buildings in the town (García 
Merino 1987, 93).

In the south of the province of Leon is the Roman 
town of Los Villares (Quintana del Marco, León). Very 
little remains of it although there are some Espejón lime-
stone liner plaques and pillar shafts and bases. Of note is 
the evidence of the use of this marmor at the baths of the 
Legio VII Gemina (León). A labrum and a column shaft, 
both carved in the brecciated variety of Espejón limestone, 
were found here (Morillo and Salido 2010, 172-176).

Complutum (Alcalá de Henares, Madrid), a Roman 
town located in Alcala de Henares, in the northeast of 
the Autonomous Region of Madrid. This new town was 
founded during the reign of Emperor Claudius and was 
located on a strategic road connecting Caesar Augusta 
and Emerita Augusta.

Among the marmora used in the decoration of the 
public buildings was Espejón limestone, which was used 
in the Judicial Basilica was built in the middle of the 1st 
century AD and remaining in use until the 5th century 
AD. Its construction was carried out in two phases. Es-
pejón marmor was used in a second phase corresponding 
to the remodelling in the mid-3rd and early-4th centuries 
AD. This public building occupies the eastern part of 
the monumental complex, which also includes a Baths-
Nymphaeum Basilica. The remains that can be seen today 
correspond to the 3rd - 4th century AD phase. The devel-
opment of greater complexity and architectural magnif-
icence dates from this time. Proof of this is the use of 
marble and limestone, including Espejón marmor of the 
purple, yellow, brecciated variety as fragments of paving 
slabs, plaques and wall cladding in the form of opus sectile.

As used in architectural decoration in trims, mould-
ings jambs, fragments of capitals, pilasters bases, cornic-
es, baseboards and tops (Durán Cabello 1998, 102).

This stone is also documented in the Nymphaeum in 
the West Tanker building, where there are coated plaques 
displayed by way of sockets. Espejón limestone is also 
documented in the baths which fall into the category of 
minor provincial baths (Rascón 1995, 141). It is found 
there as cladding panels, friezes, cornices, mouldings, the 
tops of baseboards and mouldings.

Segobriga (Cuenca, Castilla La Mancha), a Roman 
town from the early 1st century AD in the west of the 
province of Cuenca. The marbling programme under 
Augustus is reflected in the decorative programme in the 
forum of Segobriga, in which many marmora varieties 
from all over the empire were used. Espejón marmor was 
used in paving of the floor of the curia, a rectangular 
building from the late Augustan period located on the 
southwestern side of the Forum (Abascal, Cebrián and 
Trunk 2004, 245).

Espejón marmor offers yellow, red, purple and brecci-
ated varieties and appears as rectangular plaques between 
3-6 cm thick that are polished only on one side. The tiles 
covering the floor of the curia consist of 16 rows of 120 
x 60 cm rectangular plaques. Left now are the remains of 
mortar prepared to lay the slabs (Alvarez, Cebrián and 
Rodà 2008, 113). In addition to use in the paving of 
the curia, its presence is also documented at the southern 
and western gates1.

Carranque (Toledo) is in the northwest of the prov-
ince of Toledo, on the Guadarrama River. Espejón lime-
stone is documented mostly in the building from the 
Late Roman period (4th century AD) known as the Pala-
tium. The excavations in this building have brought to 
light many marmora types from all over the empire and 
it is considered a unique building and of great interest. 
Among the wide variety of marmora found here there are 
several types of Hispanic origin, including Estremoz (Vi-
laviçosa, Portugal) and Espejón limestone (Soria). There 
are abundant limestone fragments of the most common 
varieties used in Roman times, such as the yellow, pur-
ple, red and brecciated types2 (García-Entero and Vidal 
2007; 2008, 597).

It was used for a wide range of purposes including wall 
and floor revetments or opera sectilia, such as moulding, 
strips, etc. As also documented, the only preserved opus 
sectile Palatium plaques that were used on the flooring 
have a thickness of 2.5 cm and 4.2 cm, while the wall 
lining plaques have a thickness of 2.2 cm. Some of the 
plaques have trephine marks (García Entero et al. 2008, 
92), suggesting a possible use for wall cladding using iron 
plates and nails for fixing. In terms of architectural deco-
ration, Espejón limestone appears as a crown moulding 
up to 6.8 cm thick, which must have decorated a room in 
the Palatium. Unfortunately it is not yet possible to deter-
mine from which room the decor came, as the Late Ro-
man building was subsequently occupied and materials 
were reused, appearing scattered throughout the building.

 Of note is the use of Espejón for furniture by the 
presence of a fragment of labrum, from the Palatium.

Conclusion 

In this brief article we have tried to provide an outline 
of what aims to be a broader research project on the use 
of Espejón limestone. With this brief introduction to its 
use in Roman times, it has been shown that use of lo-
cal Espejón limestone was not limited to Clunia. Its use 
was not only concentrated on the Northern Plateau, but 
expanded to the Southern Plateau, being used in large 
towns such as Segobriga and rural establishments such 
as Carranque.

1. My warmest thanks to Dr. Rosario Cebrián, director of the Segóbriga Archaeological Park, for the information she provided me about 
the use of Espejón in that Roman town.

2. The possibility of the use of the black variety of Espejón is raised by the find of a board that resembles sectile in this limestone. Ar-
chaeometric analysis is needed to confirm this.

M. SALán
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In most of the places it has been found, it is part 
of the architectural decoration of public buildings and 
shares space with other marmora, either imported or His-
panic. It was also found that the system of choice for 
stone materials for construction and decoration, both in 
Roman and modern times, was very similar: to assess the 
quality, colour and rarity of the material and the proxim-
ity of the quarries. This material may stand out for the 
considerable variety of colours it offers and its aesthetic 
richness when polished.

We should emphasise the limited use so far docu-
mented of the variety of ‘Jaspe Espejón’, compared to 
other grains such as purple, yellow or gaps, which ap-
pear in most of the deposits that have been studied. We 
cannot rule out the presence of Espejón limestone de-
posits near the quarries, such as the site of Los Quin-
tanares (Rioseco, Soria), the Roman villa of El Burgo, 
Santervás (Soria), Tiermes (Soria), etc. All remain to be 
studied to confirm the presence of Espejón, as well as 
those sites located beyond the Northern Plateau. This 
chronological and geographical diffusion confirms the 
great value of this marmor in the Roman and late an-
tiquity periods and its importance within the Hispanic 
marmora circuit.

References

Abascal, J.M.; Cebrián, R.; Trunk, M. 2004: “Epi-
grafía, arquitectura y decoración arquitectónica del 
foro de Segóbriga”, in: Ramallo Asensio, S. (ed.), 
La decoración arquitectónica en las ciudades romanas de 
Occidente, Murcia, 219-256

Àlvarez, A.; Cebrián, R.; Rodà, I. 2008: “El mármol 
de Almadén de la Plata y los marmora importados 
del foro de Segobriga”, in: Nogales, T.; Beltrán 
Fortes, J. (eds.), Marmora Hispana: explotación y uso 
de materiales pétreos en la Hispania Romana, Roma, 
101-121.

Àlvarez, A.; Domènech, A.; Lapuente, P.; Pitarch, 
À.; Royo, H. 2009: Marbles and stones of Hispania.
Exhibition Catalogue, Tarragona.

Cisneros Cunchillos, M., 1988: Mármoles hispanos: 
Su empleo en la España Romana, Zaragoza.

Cortes, J., 2002: La villa romana de La Olmeda. Guía 
breve, Palencia.

Durán Cabello, R. 1998: “La Arquitectura pública 
en Complutum. Elementos decorativos y materiales 
constructivos”, in: Rascón Marqués, S. (coord.), 
Complutum: Roma en el interior de la Península Ibéri-
ca, Alcalá de Henares, Madrid, 94-105.

Frías Balsa, J.V. De, 2005: “Las canteras de Espejón”. 
Revista de Soria 50, 51-62.

García Merino, C. 1987: “Desarrollo y promoción 
política de Uxama Argalea”, Boletín del Seminario de 
Estudios de Arte y Arqueología 53, 73-114.

García Merino, C. 1995: Uxama I. Campañas de 1976 
y 1978. Madrid.

García-Entero, V.; Salán, Mª M.; Vidal, S. 2008: 
“El marmor en el yacimiento de Carranque (Toledo). 
Algunas consideraciones sobre marcas de herramien-
tas”, in: Nogales, T., Beltrán, J. (eds.), Marmora 
Hispana: explotación y uso de los materiales pétreos en la 
Hispania Romana, Murcia, 197-212.

García-Entero, V.; Vidal, S. 2007: “Marmora from the 
Roman site of Carranque (Toledo, Spain)”, Marmora 
3, 9-25.

– 2008: “Los marmora y la decoración arquitectónica del 
edificio A de Carranque (Toledo). Primeros resulta-
dos”, in: Fernandez Ochoa, C., García Entero,V., 
Gil Sandino, F. (eds.), Las villae tardorromanas en el 
occidente del Imperio. Arquitectura y función, Gijón, 
587-605.

Gutierrez Behemerid, Mª A. 2000: “Los programas 
decorativos en las ciudades de la Meseta Norte: La 
colonia Clunia Sulpicio”, Boletín del Seminario de Es-
tudios de Arte y Arqueología 66, 81-100.

Gutierrez Behemerid, Mª A. 2004: “Los programas 
arquitectónicos de época imperial en el Conventus 
Cluniensis”, in: Ramallo Asensio, S. (ed.), La deco-
ración arquitectónica en las ciudades romanas de Oc-
cidente, Murcia, 275-292.

Mayer, M. 1992: “L’exploitation des resources lapidaires 
en Hispanie. Le marble dans l’Antiquité”, Les Dossiers 
d’Archéologie 173, 16-21.

Morillo, A.; Salido, J. 2010: “Labrum” romano pro-
cedente de las termas de campamento de la “Legio 
VII gemina” León”, Zephyrus 65, 167-178.

Palol, P. de 1990: La villa romana de la Olmeda de Ped-
rosa de la Vega (Palencia). Guía de las excavaciones, 
Palencia.

– 1994: Clunia. Historia de la ciudad y guía de las excava-
ciones, Burgos.

Palol, P. de; Guitart, J. 2000: Los grandes conjuntos pú-
blicos. El Foro colonial de Clunia. CLUNIA VIII. 1, 
Burgos.

Palol, P. de; Vilella, J. 1987: Clunia II. La epigrafía de 
Clunia, Madrid

Rascón Marqués, S. 1995: La ciudad hispanorromana 
de Complutum, Alcalá de Henares, Madrid.

Rodà, I., 1993: “Los materiales de construcción en His-
pania, en La ciudad en el mundo romano”, Actas del 
XIV Congreso Internacional de Arqueología Clásica, 
vol. 1, Tarragona, 323-334.

– 1998: La explotación de las canteras en Hispania, en El 
legado de Roma, Zaragoza, 113-119.

– 2004: “El mármol como soporte privilegiado en los 
programas ornamentales de época imperial”, in: Ram-
allo Asensio, S. (ed.), La decoración arquitectónica en 
las ciudades romanas de Occidente, Murcia, 405-420.

Tárraga Baldó, M. L. 2009: “Mármoles y rocas orna-
mentales en la decoración del Palacio Real de Ma-
drid”, Archivo Español de Arte, vol. 82, nº 382, 367-
392.

eSpeJÓn MARMOR And ITS uSe In rOMAn hISpAnIA



151

uSe Of MARMORA In The OrnAMenTAL prOgrAM Of LAS pIzArrAS 
rOMAn SITe (AnCIenT CAuCA, SegOVIA, SpAIn) 
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Abstract
This paper offers an overview of the characterization of 
the marmora used at the Late Hispano-Roman site of Las 
Pizarras (Coca, Segovia). This site has been under study 
for ten years and, during this period, marmora remains 
provided important data to the archaeological record, not 
only due to their wide variety and density, but also because 
of the remote provenance of a significant part of them. 
Due to the huge number of pieces recovered, a macroscop-
ic observation and identification has been only possible 
for most of them, yet petrographic and cathodoluminisce 
(CL) analysis has been carried out to characterize a selected 
sample whose provenance was not clear. Although most 
of these remains come from secondary contexts (i.e. they 
were moved away from their original layout or re-used in 
latter structures), there are nonetheless outstanding exam-
ples of ornamental stones. Among them, those intended 
for revetments and elements of the ornamental architec-
ture stand out. Likewise, the varied morphology of the 
pieces found at Las Pizarras offers essential information 
about their use. When this is taken into account, together 
with the provenance of each marble type, it reveals certain 
aspects and even common patterns.

Keywords 
Marmora, crustae, lithostroton, petrographic characteriza-
tion, cathodoluminiscence analysis, Late Roman, Cauca, 
Hispania, Theodosius the Great.

Brief location and context

The Roman town of Cauca (modern Coca) is located 
in the northwest area of the province of Segovia (central 

Spain), in the Meseta Norte, and is surrounded by the 
Eresma and Voltoya rivers (Fig. 1). The first settlement 
dates back to the Iron Age and Classical writers such as 
Appian, Pliny or Frontinus mention the indigenous city it 
in their texts (Blanco 2002, 144). Yet, the most important 
references to Cauca were mentioned by Zosimus and Hy-
datius, who affirm that it was the birthplace of emperor 
Theodosius the Great (Pérez and Reyes 2007a, 149). 

Las Pizarras is a Late Roman builiding complex erect-
ed in a natural platform situated northwards from Coca 
(Fig. 1). It owes its name to the fact that, because of the 
general absence of stone in the area, slates from Las Piz-
arras Roman building were largely salvaged and reused 
by the locals after it was abandoned. In fact, not only 
the building materials but also the prized elements of 
the revetments were extracted from their original place. 
The marmora remains found at Las Pizarras consist on a 
large assemblage of pieces of both marble and other or-
namental stones that covered the floors (pavements) and 
panelled the walls, as well as architectural elements that 
supported the structural weight of the building complex, 
such as columns or capitals. 

Obviously, the lack of most of the marmora that orig-
inally decorated the building is an important drawback 
to interpret it. However, the analysis of the traces left 
by the slabs and crustae on the soil preparations as well 
as the fragments of these elements that were found in 
secondary contexts during the recent excavations, play a 
significant role to understand it.

The site of Las Pizarras and the marmora contexts

Since 1999, IE University has undertaken an integral 
research project at Coca, including not only the site of 

Fig. 1. Location of Cauca 
(modern Coca) and general 
view of Las Pizarras area: site 
of the main building (in black; 
at centre of the image) and the 
pars rustica (white arrow; left. 
Photo: IE University.
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Las Pizarras but also other parts of its territory1. In fact, 
fragments of the above mentioned marmora elements 
were recovered in archaeological levels of the Roman 
town of Cauca, most probably from the suburban area. 
Their presence in contexts away from the noble parts of 
the building at Las Pizarras, shows its value and confirms 
that they were removed from their original location. 

In 2008, the large amount of marbles already discov-
ered during the excavations campaigns led to the col-
laboration between the IE University and the Unit of Ar-
chaeometric Studies of the Institut Català d’Arqueologia 
Clàssica (ICAC)2. The first results of this cooperation are 
presented in this paper. 

From the beginning, the enormous density of mar-
mora found in situ and in secondary contexts has been as-
tonishing. Although most of the marmora remains were 
discovered in secondary contexts, there are outstanding 
examples of these materials which and provide impor-
tant data to the archaeological record, not only because 
of its great density and wide variety, but also due to the 
remote and luxurious provenance of many of the orna-
mental stones.

The first area of the archaeological site of Las Pizarras 
where marmora were found was a plot located in the pars 
rustica of the complex, which was excavated at the very 
beginning of the project, in 2000 (Pérez and Reyes 2003, 
217) (Fig. 1). It was also then that the marmora frag-
ments reused in the probable suburban area of ancient 
Cauca were found. 

Since 2001, work has focused on the excavation of 
the Late Roman building. The results so far give an over-
view of an impressive residential complex. It has a large 
ornamental pond (stagnum) surrounded by a 4500 m2 
peristyle, and the rest of the building is structured around 
it. The floors of the rectangular corridor, as well as the 
pond, were covered with lavish materials. Indeed, it has 
been possible to reconstruct the monumental decoration 
scheme of these pavements: they were composed of large 
marble slabs (lithostrota) surrounding polychrome em-
blems composed by square modules of geometrical de-
sign (Reyes and Pérez 2011, 945). One of them consists 
of a particular motive of elongated hexagons and squares 
(in a sort of honeycomb pattern) that is associated with 
the 4th century (Fig. 2), when small shaped opera sectilia 
were developed in the Eastern territories of the Empire 
and northern Italy (Guidobaldi 1985, 231). 

Despite the almost total absence of architectural ele-
ments found in situ at the porticoes that opened to the 
perystile, the few fragments of capitals and other evi-

dences found in secondary contexts show that they were 
sumptuously decorated with such marmora. Indeed, the 
abundance of lithostrota and the diversity of geometric 
crustae registered offers an extraordinary view of coloured 
walls and/or floors3, panelled with marmora from remote 
quarries: Egypt (porfido rosso), Turkey (pavonazzetto), 
Greece (porfido verde di Grecia or serpentino, rosso an-
tico, portasanta) and North Africa (giallo antico) among 
others; they were combined with other ornamental stones 
that, even though most of them still have to undergo ar-
chaeometric analysis, are likely to be of Spanish origin. 
Even though not a single fragment of these designs has 
been preserved, the marmora remains make it possible 
to picture splendorous, multi-coloured compositions for 
this builiding, with possible parallels such as Faragola, 
a luxurious 4th-6th centuries AD Roman villa at Apulia 
(ancient Ausculum, southern Italy) (Volpe et al. 2006). 

Such a luxurious atmosphere should certainly had an 
impact on the visitor, especially from 6.5 m wide porti-
coes, with an opened view to the pond surrounded by a 
white polished marble slabs. 

This wealthy marmora repertoire was also applied to 
certain rooms on the long axis of the peristyle that de-
fine special reception or high status areas. Indeed, all 
the architectural and ornamental elements adopted a 
decorative language with a reception and representation 
function. Therefore, the complex achieved a monumen-
tal scenography hardly seen in the Hispania, which ex-
pressed the dignitas of the dominus.

1. This has been possible thanks to the interdisciplinary research projects: “Proyecto integral de investigación Cauca” (since 1999) and 
“Proyecto de Investigación Cauca. Las Pizarras 2006-2009 Coca (Segovia)” (2006-2009), with the collaboration of Junta de Castilla y León 
and IE University (Code project: CYL-1A-40057.0002.01) and under the direction of Prof. C. Pérez. The study of the marmora was devel-
oped within the framework of this second project (see below). 

2. A formal agreement in order to study the marmora of Las Pizarras was established, and thus it was undertaken within the frameword of 
the previously mentioned project, under the direction of Prof. C. Pérez, and the project “Explotación, uso e intercambio de materias primas 
inorgánicas entre el norte de Hispania, el sur de la Gallia y Puertos de Roma” (HAR2008-04600/HIST), under the direction of Prof. I. Rodà. 

3. The study of these compositions (involving a thorough analysis of each crustae and fragment as well as the comparison of these pieces 
with the negative imprimts preserved at the floors and wall remains) is a line of research that will be followed in the future.

Fig. 2. Honeycomb pattern floor (found during the 2006 
archaeological campaign). Photo: IE University.
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The assemblage 

An attempt to discern what marmora were put to 
use and their role in the building has been endeavoured. 
Thus, a first macroscopic identification, which includ-
ed all the fragments recovered during the archaeologi-
cal excavation, was carried out at the same site or the 
nearby facilities (at Coca). The second step of the study 
focused on a small sample of the whole set due to the 
time and cost constrains. It involved two types of obser-
vations: macroscopic characterization (stereomicroscope) 
and analysis by optical microscopy (petrographic micro-
scope)4. Nevertheless, their response to the cathodolumi-
niscence (CL) analysis was also considered. Provenance 
determination is based on the petrographic comparison 
to our own samples collection5 and CLmicrofacies were 
checked with those available applied to several classical 
quarrying areas in Greece, Italy and Turkey (Barbin et al. 
1989, 1991, 1992a, 1992b) and in Hispania (Lapuente et 
al. 2000; Lapuente and Blanc 2002; Àlvarez et al. 2009). 
Isotopic analysis was required on two samples as it was 
impossible to provenance them on the basis provided by 
the petrographic and CL analysis6.

Two main groups of marmora were identified at Las 
Pizarras: those of Spanish origin and the foreign ones.

Coloured marmora

The coloured marmora of Las Pizarras is of foreign 
provenance and cover a broad geographic spectrum. Re-
garding ownership, a significant part of the whole assem-
blage came from imperial quarries. Even though other 
types of ornamental stones were also identified at Las 
Pizarras7, we focus here on the six types that are most 
abundant at the villa and that seem to be part of a single 
decorative program undertaken at same time.

red porphyry or porfido rosso (lapis porphyrites)

Numerous pieces at Las Pizarras belong to one of 
the most luxurious noble stones from the past: the red 

porphyry from Mons Porphyrites. Unfortunately, all the 
fragments were found in secondary contexts; it is thus 
impossible to identify the combinations of the revetment 
from where they were prized off before the building col-
lapsed

However, the pieces show a tendency towards geo-
metric forms cut in small plaque modules or crustae es-
pecially designed to be used in opera sectilia8. We cannot 
rule out that some of them, i.e. the thicker and larger 
ones, were part of the pavements, but they are less com-
mon and none of them has been recovered completely 
preserved. The most common pieces are of rectangular 
shape as well as triangular and trapezoidal ones9. Yet an-
other significant group are the pieces of semicircular, el-
lipsoidal or arch-type and probably also circular-shape, 
yet none of them has been recovered in its original com-
plete form. 

Besides these small pieces, other elements in porfido 
rosso have been identified. Among them, there are very 
badly preserved slabs. Although not common, they prove 
that not only small-size pieces of porfido rosso but also 
larger elements arrived at this villa.

porfido verde di grecia or serpentino (lapis 
lacedaemonium) 

A significant number of small, rectangular pieces of 
this highly decorative stone from the quarries of Krokeai 
have been uncovered at Las Pizarras. Again, they can be 
divided into two large groups according to their mor-
phology: rectangular and elongated-rectangular crustae. 
Only two examples of complete pieces belonging to both 
groups have been recovered10. The variety of sizes, to-
gether with the uncommon strong colour of this stone, 
suggests that they were probably intended to delimit the 
compositions.

However, porfido verde was not exclusively used for 
rectangular small crustae. Scarce non-rectangular crustae 
have been also discovered: they are circular, rhomboid, 
triangular, semicircular, arch-shaped and, the most par-
ticular, drop-shaped with an overall size of around 7 to 8 
cm. Among these unusual examples, we should mention 

4. The equipment used to carry out the macroscopic observations is a binocular microscope ZEISS Stem 2000-C equipped with light arms 
ZEISS KL1500LCD. The preparation of thin sections was carried out at the Preparation of Thin Sections Laboratory, Department of Geol-
ogy at the Universitat Autònoma de Barcelona (UAB). To perform the microscopic observations and descriptions, a polarized light microscope 
Nikon Eclipse 50iPOL was used. The microphotographs were undertaken by using a camera Nikon COOLPIX5400 coupled to the previously 
mentioned microscope via an adapter Lens Nikon COOLPIX MDC. An Optical Cathodoluminescence CL8200 MK5 connected to a micro-
scope has been used to perform the cathodoluminiscence analysis.

5. LEMLA (Laboratory for the Study of Lithic Materials in Antiquity) of the Universitat Autònoma de Barcelona (Spain).
6. It was carried out at the Isotopic Laboratory of the Dipartimento di Science Della Terra of the Università di Roma “La Sapienza” (Italy). 
7. They consist of isolated examples or residual material whose incidence on the whole assemblage cannot be yet ascertained. 
8. They are c. 1.3 cm thick (that could be part of wall opus sectile) but occasional 2.5 to 4 cm thick crustae have been found as well.
9. The rectangular ones are usually 7 to 9 cm wide, but pieces of a more stylized-shape (elongated-rectangular pieces) of 2.5 to 4 cm wide 

were also recovered; the length of these pieces cannot be guessed due to their high degree of fragmentation. The triangular and trapezoidal 
ones are less common and have very different sizes, making thus difficult to establish any size parameter.

10. The ones belonging to the first group (rectangular) are 24 x 8.5 x 3 cm and the sizes of those belonging to the second type (elongated-
rectangular) 13 x 2.2 x 2 cm. However, the complete examples are rare and thus we can only point out the variations of width and thickness 
recorded for both groups: the rectangular crustae are 7 to 14 wide and 2.2 to 2.5 thick while the elongated- rectangular crustae are 0.8 to 4 
cm wide and 1.3 to 2.2 cm thick.
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few isolated fragments of mouldings and frame-like piec-
es, such as one with their sides cut at 45º angle. Again, 
this seems to point to a very specific use for these pieces; 
indeed, the width of these pieces matches that of the rec-
tangular small plates (7 cm or above) seems to suggest 
that those second ones were maybe used to separate or 
limit panels or areas on the opera sectilia.

giallo antico (marmor Numidicum)

The renowned yellow limestone from near Chem-
tou (ancient Simitthu) is also present in the assemblage. 
Indeed, crustae elaborated with all the varieties of giallo 
antico have been identified. They tend to be small-size, 
rectangular crustae11.

The selection of small12 geometric forms in giallo an-
tico pieces is worth mentioning. Next to the more com-
mon semicircular, triangular, rhomboidal, squared and 
arch-shaped crustae we have found lanceolate-shaped 
or spike-shaped, heart-shaped, geminated-circle-shaped 
and crescent-shaped ones. They were most likely used for 
the same purposes as the previous marmora, i.e. all these 
pieces were probably part of a same decoration. 

portasanta (marmor Chium)

This Greek ornamental stone is very scarce at Las 
Pizarras and the pieces made from it are, fundamentally, 
lanceolate-shaped and, in lower number, rectangular-
shaped. In fact, the role of this ornamental stone in the 
assemblage is difficult to assess due to the very few exam-
ples of crustae on the archaeological record.

pavonazzetto (marmor Docimium, phrygium or 
Synnadicum)

This variety of the white marble from Afyon is, with-
out doubt, the most abundant imported marble at the 
villa of Las Pizarras. It is found with most diverse sizes 
and range of shapes but it is especially common in rectan-
gular crustae. Other shapes recorded in pavonazzetto are: 
lanceolate, laurel leaf, square, triangular and rhomboidal; 
yet pieces showing other outlines, which are found ex-
clusively in Afyon pieces, such as the multilobate crustae, 
have been also recovered (Fig. 3).

Similar to what has been already set out for the Lace-
daemonian porphyry, some rectangular plaques seem to 
belong to the limits of the compositions13. Also, they are 
chipped on their sides, with signs of rust around them, and 
their edges are bevelled to provide a better hold and rein-
forced with nails or other types of attaching elements14. 

Pavonazzetto seems to be the perfect complement for 
the previous types of marmora, both chromatically and 
for the design of the geometric patterns that may have 
adorned the monumental peristyle.

Although none had been found in situ, certain frag-
ments show that large slabs15 were reused as lids for 
graves, which explains why they are always found out of 
its original primary use. In fact, the only ones that were 
found in their original position are those which, because 
of being broken, were rejected for reuse.

Another proof of the wide range of uses of Ayfon 
marble are mouldings and decorative plates with simple 
embossments. Although scarce, even some fragments of 
convex listels or fillets16 have also been recovered at Las 
Pizarras. 

Thus, the key role of this Turkish marble at Las Piz-
arras is evident and is in keeping to what has been already 
seen in other Late Roman large villae or complexes of 
central Spain, such as Carranque (Garcia-Entero and Vi-
dal 2007, 2008, 2011) and Noheda17.

rosso antico (marmor Taenarium)

Another marmor used not only for small module ele-
ments but also large slabs is rosso antico. The dimensions 
and lateral cutting of these lithostrota indicate that their 
layout was horizontal, which perfectly matches the nega-
tive traces left by the floors. In 2005, the find of a large 
slab showing these features, reused as the upper part of 
a Late Roman cist-type grave, was a great breakthrough 
(125 x 33 x 5 cm).

The fact that rosso antico played an important part 
to the embellishment of the complex is worth mention-
ing. Both the homogeneous and the brecciaed varieties 
of marmor Taenarium arrived at Cauca. Among the small 
pieces of rosso antico found, the vegetable motive-shaped 
crustae (palm leave) stands out yet they were all found 
out of stratigraphic context and thus their position re-
mains unknown.

11. Again, the length of the pieces cannot be inferred because they are very fragmented, but their width ranges from 1.1 to 2.7 cm and 
their thickness varies from 1 to 2.2 cm.

12. They are very rare and, in some cases, of a very small size: their dimensions never go beyond 7 x 4 x 2 cm except for the rhomboidal 
pieces, which are 6 to 19 cm long x 3 to 9.2 cm wide x 1.3 to 2.3 cm thick.

13. There is a wide range of dimensions of rectangular and elongated plates. Some of them are completely preserved (5 x 1.9 x 1.03 cm; 
11 x 2.3 x 2 cm, 5 x 3 x 1.2 cm, 10 x 5.5 x 1.8 cm, 10 x 10 x 1.8 cm, 17 x 6.05 x 2 cm, 10 x 6.5 x 1.5 cm, or 23 x 12.5 x 2.5 cm) which 
gives an idea of their sizes, even though some larger ones have been also registered.

14. Proof of this are the triangular crustae (from 6.5 x 3.5 x 1 cm to 16 x 8 x 2.3 cm) that have a curved base, in order to be juxtaposed 
to circular-shaped crustae.

15. Lithostrota over 1.5 x 0.5 x 0.05 m.
16. We do not know the length, but they are 6 to 8 cm wide and 2 to 5 cm thick.
17. A first preliminary assessment of the marmora of this site will be presented in the X ASMOSIA Conference, in Rome (May 2012). 
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White marbles 

On the other hand, both foreign and Hispanic white 
marbles were used at Las Pizarras. As already stated, it 
has only been possible to analyse a sample of the whole 
assemblage, and therefore the possibility of the presence 
of other marbles cannot be dismissed18. However, the re-
sults of the archaeometric analysis so far are nonetheless 
significant.

proconessian marble (marmor proconnesium)

Another example of imported marmor is that of the 
white marble from Proconessus. At Las Pizzaras, it is 
quite rare; we only have small fragments that hardly al-
low us to identify its shape but they seem to be always 
associated to very specific shapes (Corinthian capitals) 
such as the one found at the nearby site of Villagonzalo 
de Coca (Fig. 4)19. 

Petrographic characterization and cathodoluminis-
cence analysis of one of these fragments from Las Pizarras 
(sample CCA-0476)20 revealed that it is a coarse-granied 
marble (MGS 2,5 mm) with a carbonate compositon 
and heterogranular, granoblastic texture (mortar-type). 
The calcite crystals have subidiomorphic shapes and ir-
regular (sutured) boundaries. There are no signs of intra-
granular deformation. There are small rounded grains of 
quartz. Its cathodoluminiscence has very homogeneous 
distribution with a extremely low intensity and garnet 
with slightly blue hue colour (Fig. 5).

hispanic marbles

Marble from the Iberian Peninsula at Las Pizarras 
site is represented basically by different varieties of mar-
ble from the Estremoz Anticline. Samples21 included 
fragments of homogeneous white colour (CCA-475, 
CCA-480 and CCA-482) (Fig. 6), white with grey veins 
(CCA-479) (Fig. 7), one fragment of the grey variety 

Fig. 3. Examples of 
pavonazzetto crustae from 
Las Pizarras. Photo: IE 
University.

Fig. 4. Corinthian capital from Villagonzalo de Coca 
(Segovia), near Las Pizarras site. Photo: IE University.

18. In fact, two samples of the archaeometric analysis had not been conclusive and the granulometry and macroscopic aspect of a number 
of non-analysed pieces as well as the fact that Carrara marble was widely used in several areas of Hispania (Pensabene 2005, Gutiérrez Garcia-
M. and Rodà in press) prevents us to rule out the presence of this type of Italic marble at Las Pizarras. Therefore, more analysis are needed. 

19. The example found at Villagonzalo de Coca, about 4Km from Coca (Blanco 1997, 390- 391, Fig. 1), might be related to the reuse 
of capitals from Las Pizarras, but this hypothesis cannot be confirmed with the data currently available. 

20. Taken from a possible fragment of capital (inv. num. 256/06-SG/314/M1). 
21. All of them from large slab fragments. 
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Fig. 5. Photomicrograph of sample CCA-476: under crossed polars (left) and cathodomicrofacies (right).

Fig. 6. Photomicrograph of sample CCA-480: under crossed polars (left) and cathodomicrofacies (right).

Fig. 7. Photomicrograph of sample CCA-479: under crossed polars (left), and cathodomicrofacies (right).
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(CCA-477) (Fig. 8) and two fragments of pinkish hue 
with dark green veins (CCA-478 and CCA-483) (Fig. 9). 

Among these samples, both fine- and coarser-grained 
varieties were included. Yet the petrographic characteri-
zation and CL analysis demonstrate that they all are va-
rieties of the marbles from the same geological forma-
tion. They are all calcitic marbles with an granoblastic 
inequigranular texture, usually isotropic but in some cas-
es slightly or even strongly anisotropic (CCA-482 and 
CCA-483, respectively). The fine-grained varieties show 
a MGS ranging from 0.6 to 1.5 mm22 while in the oth-
er two samples are fine to medium grain size (1.3 mm 
MGS)23 and medium-coarse (2.0 mm MGS even though 
the medium size does not over 0.5 mm)24. The calcite 
crystals are subhedral and they have predominantly ir-
regular boundaries, with the only exception is that of the 
grey, fine- to medium-grained variety (CCA-482). They 
present polysynthetic twinnings which are slightly de-

formed in samples CCA-475 and CCA-480 while all the 
other samples do not show any deformation. Also, a clear 
orientation (or at least slight orientation in some cases) of 
the crystals can be observed. Small subrounded grains of 
quartz are present in all samples; there are also idiomor-
phic micas in association with the bedding planes, those 
of smaller grain-size veined samples (CCA-478, CCA-
479 and CCA-483). 

Their cathodoluminescence have heterogeneous dis-
tribution and show evidences of recrystallisation, except 
for one sample (CCA-475), which has a dark garnet co-
lour and low intensity luminescence. The other samples 
show two types of luminescence: very low to medium 
intensity with dark garnet to red areas (CAA-477, CCA-
479, CCA-482 and CCA-483) and medium to high in-
tensity with red to orange colours (CCA-478 and CCA-
480). There are no luminescent points corresponding to 
the small quartz crystals.

Fig. 8. Photomicrograph of sample CCA-477: under crossed polars (left) and cathodomicrofacies (right).

Fig. 9. Photomicrograph of sample: CCA-483: under crossed polars (left) and cathodomicrofacies (right).

22. Samples CCA-475, CCA-478, CCA-479, CCA-480 and CCA-483. 
23. Sample CCA-477. 
24. Sample CCA-482.
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Exceptionally, isotopic analysis was carried out in 
sample (CCA-475) in order to obtain further data that 
might help to achieve a clearer ascription. Its δ13C and 
δ18O isotope values match those of fine-grained Estrem-
oz marbles (Lapuente et al. 2000) (Fig. 10)

All these features point to different varieties of mar-
bles from the Estremoz Anticline, which is not surprising 
given the extension of the outcrop. The fine- to medium-
grained samples with very low to medium intensity show 
features matching those of the area of Pardais25 while, 
according to their higher intensity luminescence and pet-
rographic traits, two of the other samples may come from 
the VilaViçosa region26. 

Estremoz marble was used mainly in large slabs, such 
as large lithostrota. Nevertheless, there were also smaller 
pieces such as rectangular and triangular crustae or small 
listels. Indeed, there is a great diversity in which this mar-
ble was employed at Las Pizarras complex: not only small-
sized rectangular crustae similar to those elaborated with 
other marmora but also hexagonal, octagonal and square 
pieces have been found. They all seem to have been part 
of opus sectile pavements (honeycomb, square grids and 
octagons combined with grey Estremoz squared pieces). 

This Hispanic marble was also used for the slabs 
found around the ornamental pond and that seem to 
have made up a sort of enclosure. According to their 
morphology and degree of fragmentation, we can infer 
that it consisted on a combination of fish scales and ob-
lique grid pattern. 

Conclusions

Both the macroscopic observation and archaeometric 
characterization of the marmora from Las Pizarras help 
to get an accurate picture of the wide variety of coloured 
ornamental stones and white marbles used. This is a re-
flect of the importance of this building, which was not 
only exceptional in its architecture but also integrated a 
decorative program including a large collection of mar-
mora not only from Hispanic territories but also from 
the central and in particular the Eastern provinces of the 
Roman Empire.

The extraordinary abundance of the marmora collec-
tion seems to comprise the remains of two main deco-
rative elements: opera sectilia (from which the small geo-
metric or figurated crustae belonged) and less elaborated 
revetments (lithostrota and large slabs). The well-preserved 
negative traces of these slabs on the preparation layer of 
the pavements are an especially outstanding evidence.

On the other hand, the fact that most of the mar-
mora come from the foremost imperial quarries, must be 
taken into account. Indeed, this architectural complex, 
which was erected on the second half of the 4th century 
AD, must have played an important role in Late Roman 
Hispania. Again, the constant references to the Eastern 
provinces, through various elements.

Although it is difficult to evaluate how much marble 
and ornamental stone was used at this building on this 
stage of the research, it is clear that while most of the im-
ported marmora were mainly used in small-size pieces for 
compositions, due to their chromatism and high value, 

Fig. 10. Isotopic signature 
of the sample CCA-475 
compatible with Pentelic, 
Afyon and Estremoz 
in the diagram (after 
Gorgoni et al. 2002 and 
Lapuente et al. 2000).

25. Even sample CCA-475, with homogeneous low intensity luminiscence, has been identified as most likely from Pardais.
26. Where fine- as well as coarser-grained varieties have been registered. 
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Hispanic marble arrived at Las Pizarras as large slabs or 
lithostrata. Yet, there are some exceptions, such as the sev-
eral pavonazzetto slabs or the outstanding rosso antico 
slabs. They evidence that at least a two coloured large 
slabs were used to floor at Las Pizarras building.

In any case, the overall picture is that of a single, uni-
tary program that was probably ordered and laid out at 
once. 

The range of marmora from the imperial quarries, 
which implies access to a highly restricted market, as well 
as the abundance of the marble elements show an inten-
tion of expressing a status and power of dominus (Otiña 
2009, 314). Indeed, the combination of the architectural 
and the ornamental program provided a scenography and 
luxury beyond the hopes of most noble Hispanic fami-
lies of the time. At this point, we must remember that 
emperor Theodosius was born in Cauca and, although 
there is no direct evidence of him being the proprietor 
of this residence, the extent of the ornamental richness 
and the use of imperial marmora strongly suggest that 
this building was somehow connected to highly power-
ful personage. In any case, it is only natural to consider 
that this residence might have served as a reference, or 
a model, during the second half of the 4th century AD 
when other large and wealthy complexes27 were erected 
at central Hispania. 

Finally, we want to emphasize that this paper is not 
a conclusive one. It is only a first approach to this out-
standing site and research will undoubtedly advance as 
the excavation campaigns progress (and provide new data 
that will complement what is known so far) and as new 
lines of research opened (such as the reconstruction of 
the decorative wall/floor patterns or designs as well as the 
possible existence of workshops were the final touches 
were given to the architectural and decorative elements). 
Indeed, what we have presented here comes from a small 
part of the whole site and therefore we can foresee that 
new and abundant evidences to help us understand the 
building and its function will follow in the near future.
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fundIng Of pubLIC buILdIngS And CALCuLATIOn Of The COSTS Of  
The STOne MATerIALS. The CASe Of The fOruM Of SegObrIgA (CuenCA, SpAIn)

P. Pensabene, R. Mar and R. Cebrián

Abstract
This paper presents an approach to the costs of the stone 
material, of workmen specialized in its treatment and 
of the actual building activity related to the Forum of 
Segobriga: an important architectural site which can be 
fully reconstructed thanks to the archaeological research 
where both the local limestone, from the nearby quar-
ries, and much more precious stones, like Hispanic or 
imported marbles, were used. Based on the possibility to 
investigate how ancient patronage worked, this research 
provides a better knowledge of the financial resources 
of the provincial ruling classes, the way these resources 
were used by the patrons, the modes that conformed 
to the official architecture and the role of the imperial 
cult within the socio-political context the province. It 
is possible also for Segobriga to identitfy a mixed pa-
tronage, of local eminent citizens, among whom we can 
mention the Calventii to whom a large monument in 
the Forum was dedicated, or a Proculus Spantanicus to 
whom can be ascribed the Forum floor as we can deduce 
from the inscription over 16 m long, and with letters in 
bronze. This character, and possibly another one, boast 
the fact that he had it paved at his own expense (forum 
sternendum d(e) s(ua) p(ecunia)...). An important piece 
of information, this latter, as it offers the opportunity 
to reckon the cost of the slabs as they have all been pre-
served.

Keywords 
Segobriga, marbles, marmora, local stone, costs, public 
buildings, Hispania.

Introduction

The Forum at Segobriga (modern Saelices, Cuenca) 
was already an existing monument in the year 15 BC. 
That space was shaped during the following years with 
the planning and the construction of a porticoed square, 
a basilica, a curia, some tabernae and an edifice with an 
exedra (Abascal et al. 2001b, 183-193; 2002, 123-161; 
2004, 219-256; 2007, 385-397). For the making of the 
architectural elements such as columns and pilasters and 
for the square floor, the local limestone was used and was 
extracted from the so called quarry of the Diana’s Temple 
whilst for the decoration were employed marmora com-
ing from the Mediterranean quarries as well as coloured 
stones of Hispanic production. Local personages par-
ticipated in funding the building of the Forum, among 
whom [Proc]ulus Spantamicus, who paid for the square 
floor (Abascal et al. 2001a, 117-130) (Fig. 1).

In this essay we show the reckoning of the costs of the 
local stone employed in the construction of the Forum in 
Segobriga, taking into account the cost of the material, of 
the transport and also of the installation.

Reconstruction of the costs and of the availability 
on the market of the marbles

Though very slowly, we have of late witnessed the 
birth of a research trend that concerns the costs of the 
materials and the workmanship necessary to craft them 
in Greek but mainly in Roman antiquity. The subject of 
the purchase power of the ancient currency was taken 
into account especially in the first decades of the past 
century and only recently has been reconsidered right re-
garding public edifices.

Besides the studies by Duncan Jones (1974) and by 
Jouffroy (1986) concerning Africa and Italy and that by 
Melchor Gil (1994) about Betica –which are limited to an 
analysis of the epigraphic information on public building 
activity without considering the employed materials- we 
ought now to mention the works by De Laine (1997) 
and by P. Barresi (2003) which have marked a turning 
point in this field. The former has proposed a method 
to reckon the expenditure necessary to build a large scale 
edifice such as the Caracalla Baths, a method that has 
put great attention on the relationship between the size 
of a wall structure, the time and the labour force neces-
sary to build it as well as the precise quantification of 
the needed material. The latter has instead analyzed the 
public edifices in Asia Minor during the middle impe-
rial age focusing on the relationship between the patrons  
–either traceable or known by means of epigraphs– with 
quantitative aspects linked with the works they funded 
for which the overall volume of the used marbles has 
been in turn figured out. Once the cost of the material 
was established on the basis of Diocletian’s Edict of Prices 
expressed in values of the middle imperial age, he calcu-
lated the expenses for transport, the workmanship and 
the final installation of each architectural component so 
as to arrive in such a way at their final cost.

The accent put on the marble derives by the now 
well established awareness that it is not only the most 
expensive material but also the one entrusted with the 
message of the prestige and of the political –economical 
power of the patrons, generally the higher personages of 
the provincial cities but also, even if less frequently, by 
the Emperor and the imperial family.

Within this field of research, Barresi has been able 
to realize that the highest values were the ones for the 
shafts of coloured marbles from the imperial quarries 
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though this fact does not mean that the income from 
the sale of those materials went in full to the imperial 
administration as the contract system in force in the 
imperial quarries had to warrant some income for the 
contractors themselves. It is certain, though, that the 
large orders of marbles and shafts by the cities in Asia 
Minor and by their major exponents had to be some-
how subjected to the approval of the Imperial house 
and often were obtained only by the clients’ relation-
ships with it.

Here we are interested in researching how many of 
these considerations can apply to the cases when the local 
stone was used. In this case other parameters should also 
be used such as the stucco lining, the used colours, and 
the higher or lower hardness of the stone which evidently 
modifies the workmanship costs.

We should also consider that the organization of the 
exploitation of the local quarries for the building needs 
of the cities nearby must have been simpler as the quar-
ried stone (limestone, calcarenitis, sandstones) was used 
only for the buildings and not for the decoration. Also 
in this case, the quarrying and the first crafting –which 
took place in the quarries- of the blocks, as well as the 
transport, the finishing and the placing, did account for 
the overall costs. 

The price of the local stones for the building

We can put forward a few hypotheses to give an esti-
mate of the prices on the basis of receipts of edifice keep-
ers contained in Egyptian papyri where the expenditure 
borne for columns and capitals is mentioned. For the 

Antonine age we have a case of nine columns with semi-
worked capitals and finished bases for the agora of Hera-
cleopolis which were paid 260 “silver” drachmas each, 
with a grand total of 2376 “silver” drachmas – equivalent 
to 61.6 denarii: a price that certainly included the trans-
port, which was included in the purchase conditions, 
but probably also material and labour (in the condition 
when the materials were delivered)1, whilst, instead, the 
instalment of the material was an extra cost. Another 
case concerns the temple of Artemis at Heracleopolis 
where in 117 AD 100 capitals were delivered at a cost 
of 180 drachmas (SB, XIV, 11598; Hagedorn 1993, 98) 
for their crafting at the quarries of Andikoronon, their 
transport via the Nile from the quarries to the harbour: 
therefore 1.8 drachma for each capital, equivalent to ca. 
0.50 denarii. Within the hypothesis that the capitals are 
at least two or three feet high, we can surmise that such a 
figure was for the material: we can propose for the lime-
stone supplied in both cases to the city by the Egyptian 
quarries, about 0.50 denarii (equivalent to two sestertii) 
for a roughed block 2/3 feet long, 2 feet ca. wide and 
high. The cost of a cubic foot of limestone can be ap-
proximately deemed as 1 sestertius (Mar and Pensabene 
2010, 515), i.e. one fifth of the cost we have estimated 
for the Luni marble, but certainly in a much higher frac-
tion if we add up the costs for transport, on account of 
the minor weight of the limestone and the lower costs of 
working it as it is easier to work. 

Should this calculation be right, we would not mean, 
of course, that it must be tout court applied to the Span-
ish situation even though we provisionally use it for the 
estimate of the local stones utilized at Tarraco and Sego-
briga.

Fig. 1. Aerial view of 
the Forum of Segobriga 
from south east. Photo: 
Parque Arqueológico de 
Segobriga.

1. (P.HIB II 273+217; Lukaszewicz 1986, 106; Hagedorn 1993, 97-101; Barresi 2003, 159) who surmises that the columns were ca. 
15 – 20 feet high, on account of their destination. About the quotation of these papyri see also Mattern 2000, 179, 180. 
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We here briefly remember that another Egyptian pa-
pyrus contains the inventory of the blocks and the capitals 
supplied by a Fileas, who evidently run workshops active 
near the quarries, for the reconstruction of the church of S. 
Filosseno at Oxyrhynchus (Papaconstantinou 2005, 183-
192). Namely he supplied 5454 stones (λιθοι, meaning 
blocks) out of which 2136 were for the walls and 79 for 
the gates, as well as 120 capitals and 120 bases as he spe-
cifically states. It suggests a situation that is not so differ-
ent from that of the warehouse of the blocks at El Mèdol, 
that is of a crafting blocks in series, and other architectural 
elements on the occasion of a main order such as might 
have been the one for the Provincial Forum at Tarraco.

B. Soler (Soler 2011) has presented an estimate for 
a local Spanish material, a more precious one, the red 
travertine from Cartagena, for which has been brought 
forward the hypothesis of a price equivalent to 20 Dio-
cletian denarii for each cubic foot. It has been formulated 
on the basis that such a stone must have cost less than the 
cheapest marble such as the proconnesian, though, with 
an inter-provincial, and throughout the Mediterranean, 
distribution.

Moreover, to find out the equivalent of 20 Diocletian 
denarii in the Augustan age, we have established a pro-
portional relation using the price of wheat: as in Nero’s 
age one modium of wheat was paid between 8 and 10 
HS (Pensabene 1981, 24; cf. Duncan-Jones 1974, 345, 
drawing from Plin. XVIII, 90 and IX, 67) and in Dio-
cletian’s Edict we find a cost of 100 denarius (though for 
a “castrense modium”, of a larger size) we can formulate 
the equation:

2:100 = x:100
x = 800/100 = 8

Approximative estimate of the costs of the forum 
compound at Segobriga (cost of the material, 
transport and manpower)

We shall here mainly develop one of the mentioned 
aspects: the cost of the stone materials and of the work-
manship specialized in working the local stone, with ref-
erence to an important architectural compound which 
archaeology can wholly reconstruct: the Forum of Sego-
briga for which was used the limestone of the so called 
quarry of Diana’s Temple at Segobriga, therefore of a low 
cost, as well as much more expensive materials like the 
Spanish or imported, marbles.

A certain quantity of the stone needed for the build-
ing of the Forum must have been extracted from the 
clearings obtained in the rock of the hill so as to obtain a 
horizontal terrace of 4500 m2. The rock emerges behind 
the hill wall of the basilica along the eastern side with a 
dimension of 0.75 m whilst the internal circulation level 
is situated at -4.08 m, for which was begun a clearing at 
4 m. Moreover we realize that towards the north side of 
the basilica, the incline of the hill makes the rock appear 
unequal so that it was necessary to refill it to level the 
ground of the building. For the construction of the east 
half of the square and of the south portico it was neces-
sary to cut the rock.

We shall not take into consideration the sculpted 
decorations accompanying the edifices of the Forum: 
the statues of the emperors and of their families, the 
gods’ statues and above all those, in a very large number, 
dedicated to the members of the local élites, were real-
ized in marble and occasionally also in bronze. We know 
that in the interior of the Forum basilica were placed in 

Fig. 2. Discovery of the 
sculpted inside the Forum 
basilica in 2004. Photo: R. 
Cebrián.

p. penSAbene, r. MAr And r. CebrIán
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all, seventeen columns: seven on each of the side aedes 
and three in the central nave2. Moreover, there is evi-
dence that in the forum square and in the porticoes were 
placed seventeen pedestals for “statua equestris” and 26 
for “statua pedestris” (Abascal and Cebrián 2004, 227-
240) (Fig. 2).

This research, based on the possibility to enquire 
into the functioning of the patronage, can offer useful 
information for the study of the provincial ruling classes 
in relation with their modes to conform to the official 
architecture and with the role of the imperial cult in the 
socio-political body of the province. This is the reason 
why we have chosen Segobriga, with her Forum built in 
local stone and where marble was employed only for the 
statues or for some limited floor or wall lining. 

The difficulty in such a research consists in the lack 
of documents, at least for the imperial age, regarding the 
costs of limestone and of other local stones used in the 
building activity.

In any case it is useful to attempt to reconstruct the 
expenses borne for the building of the compound espe-
cially if we consider the scarce information, even in His-
pania, on the costs of the public buildings: a field where 
the history of the studies, mostly of an epigraphic charac-
ter considered the orders, without comparing them with 
the materials used in the cases where it was possible to 
link a public edifice to the inscription celebrating the act 
of generosity.

It is also true that the inscriptions celebrating the 
sponsors of public edifices not always mention the fig-
ures destined to or actually spent for them. Also the His-
panic provinces, despite the epigraphic abundance rela-
tive to the patrons (Pensabene 1993, 205-206; Melchor 
Gil, 1994, 147ff. and 187ff.), present scarce information 
about the costs: we can quote the temple of Hercules 
at Oscua dated to the end of the 2nd - beginning of the 
3rd century AD for which were spent 6000 sestertii (AE, 
1974, 381; Curchin 1983, 228; Melchor Gil 1994, 148-
149; Rodríguez Neila 1989, 161) including a statue, a 
figure that is in contrast to that of 200000 sestertii spent 
by the priestess Baebia Crinita, from Tourobriga (CIL II, 
964; Curchin 1983, 228; Melchor Gil 1994, 148-149; 
Rodriguez Neila 1989, 161) for the temple of Apollo 
at Aruci (Bética) from which had to be taken out the 
“vicesima hereditatium” (5% of 200000 = 10000 HS); 
the same amount is destined to an Aedicula at Carthago 

Nova (250 silver librae equivalent to 200000 sestertii) 
(CIL II, 3424; Curchin 1983, 229; Mangas 1971, 137) 
as probably it was in marble and perhaps contained stat-
ues. At Jerica an Arch and three statues cost 40000 ses-
tertii (CIL II, 3997; Rodriguez Neila 1989, 161), whilst 
a bridge at Oretum, donated by P. Baebius Venustus in 
honour of the Domus Divina, cost 80000 sestertii (CIL 
II 6339; Mangas 1971, 137; Rodriguez Neila 1989, 
162) and for which it is difficult to think that marble 
was used. Also in Hispania sometimes when metals or 
marbles were employed, is mentioned the relevant ma-
terial (at Canama porticus lapideae marmoratae (CIL II, 
1674; see also 1075), at Gades marmores in templo (CIL 
II, 1724).

The case of Segobriga has been chosen as recent re-
search carried out on the stones used in the Forum offer 
the opportunity to distinguish between on the one hand 
the local limestone from the Diana quarries with which 
the whole compound was built, including the columns, 
stuccoed and painted in red as well as the floors of the 
Forum and of the porticoes; and on the other hand the 
slabs, of the floor and wall linings, in stones of Hispanic 
import and from overseas which were used in some of the 
edifices and which, for the very opportuity of a limited 
usage, highlight the main architectural structure built 
with the local limestone. We ought at once to specify 
that the use of imported stones concern the floor and 
the wall decoration of the large Augustan building with 
a monumental staircase south-west of the Forum which 
was built with Hispanic marbles (broccatello from the 
Dertosa quarries, coloured limestone from the quarries 
at Espejón near Clunia and white marble from Almaden 
de la Plata (Sevilla) for the cornices of the higher section 
of the walls)3 assembled with white and grey marbles im-
ported from Italy (Luni)4. Besides, opus sectile with slabs 
in buixcarro and listels in bardiglio from Luni has been 
found in situ in the small temple added onto the east side 
of the forum square in the Flavian age5, to which must 
belong a few fragments of Corinthian capitals of pilasters 
and of small cornices with straight cyma, and of lintels 
in Luni marble found afterwards in the vicinity (Cebrián 
2004, 248) to which must be added the very numerous 
fragments of mainly local, but also imported, marbles 
found in the Forum area6 and remains of wall lining in 
the north portico of the Forum, again with a prevalence 
of coloured Hispanic stones (Buixcarró from the quarries 

2. The study of the sculptures found in the forum of Segobriga can be found in Noguera et al. (2008, 283-343).
3. On the use of marble from Almadén de la Plata in the Segobriga Forum, see Àlvarez et al. (2008, 101-120).
4. Cebrián 2004, 245-249: a rectangular edifice in the soutwest corner of the Forum with a floor dated to the Augustan age consisting 

of 16 rows of rectangular slabs 120x60 cm, of which remain the imprints.
5. The small temple along the east side of the Forum was built in the Flavian age within a programme of changes in the compound. 

In situ is preserved a floor sectile consisting of five rows of square slabs of 50.5 x 51 m., 2.5 cm thick in yellow limestone and fewer in pink 
Buixcarró together with listels in bardiglio for the border, cm 3.8/5.5, wide and wall bands in pink Buixcarró as well as of other bands whose 
impression is still visible (Cebrián 2004, 248).

6. In the Forum area 8124 fragments were collected, 75% of which are broccatello and Espejón, but are also attested fragments of cipol-
lino, porphyry, rosso antico, pavonazzetto. It is still unsolved the problem of later re-occupations and of mediaeval limestone which may have 
created heaps of marble of different provenance (Cebrián 2004, 246).

7. From the quarries of marmor Saetabitanum near Xàtiva (Valencia), it started to be used in the Augustan age on account of an honorary 
column in this stone dedicated to Augustus at Ilici (CIL II, 3555; Cebrián 2008, 102; Cebrián in press).
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of the district of Saetabis7, in the white variety for the 
slabs: 60 % of the fragments) but also with an abundant 
use of the bardiglio from Luni (for the listels and for the 
slabs along the walls: 20.6% of the fragments)8. 

Such data have offered the opportunity to refer the 
north portico together with the small temple, to an al-
teration from the Flavian age to which we could date a 
strong increase in the use of the Luni marble. Though 
it is necessary to mention a few fragments of scalloped 
pilasters and their relative bases and Corinthian capitals 
in Luni marble, related to the lining of the pilasters of 
the south portico (Cebrián 2004, 248, Fig. 6), the gen-
eral consideration of a homogeneous use of the local 
limestone from the Diana quarries for the architectural 
elevations with columns and pilasters as well as for the 
Forum floor and of the other buildings, is not modified9. 
However, in the estimate of their costs must be certainly 
added those of the linings in more precious stones and in 
stucco, but here we restrict ourselves to the calculation of 
the costs of the architectural artefacts only, in the local 
Diana limestone set in place during the main Augustan 
age when in 15 BC the city Forum had already been built 
(Fig. 3).

The concession of the privileged status of municipium 
iuris Latini to Segobriga was granted in a moment before 
that date and must be put in relation to Augustus’ third 
voyage to Spain between the years 15-13 BC a time when 
many Hispanic cities obtained a juridical promotion to 
the level of municipium. In a late Roman passage in one 
of the tabernae of the south portico of the Forum, the 
lower corner of a pedestal of a statue was discovered in 

the year 2003 showing the name of one of the consuls of 
15 BC and the formula decre[to decurionum]. Therefore 
in that year the Forum of Segobriga was already standing 
and regularly functioned as the place for the decisions of 
the local ordo a fact meaning that the city already held 
the status of municipium Latinum (Alföldy et al. 2003a, 
255-274; 2003b). In the Augustan age were built the Fo-
rum square with its porticoes, the grand Basilica (58.17 
x 18.89 m), the Curia, a building with a rectangular plan 
of 18.50 x 12.95 m, an edifice with an exedra, very far 
toward in the north portico and the tabernae near the 
south portico. The original architectural project used 
for its construction stone from the quarry de Diana, not 
only for the walls but also for the shaft of columns, capi-
tals and cornices. 

Also for Segobriga it is possible to trace back, a mixed 
patronage of eminent local citizens out of whom we 
can mention the Calventii to whom a large monument 
in the Forum is dedicated, and a Proculus Spantanicus 
who commissioned the Forum floor financing the cost of 
255.66 m3 of local stone, as we gather from the inscrip-
tion longer than 16 m with bronze lettering set onto it. 
Here this character and perhaps a second one, boast the 
fact that they have paved it at their own expense (forum 
sternendum d(e) s(ua) p(ecunia)...), to which are added 
contributions from the administration of the province 
and from personages very close to the emperor as it is 
witnessed by the dedications to patrons of the city such 
as a governor of Hispania Citerior (C. Calvisius Sabinus 
governor between 1 BC and 9 AD) and Claudius’ son’s 
father in law (dedication of about 27 AD to M. Licinius 

8. 1113 marble fragments were collected in the north cryptoporticus but almost certainly they came from the then overhanging porti-
coed wing of the Forum, with a prevalence of Buixcarró, Espejón, bardiglio from Luni; but there are also: jaspi from Cinta/broccatello and 
stones from the African and the Aegean imperial quarries but in a much smaller percentage (Àlvarez et al. 2008, 108-110).

9. Another modification in a room on the south side of the Forum is dated to the 3rd century when a floor in thick portasanta marmor 
was placed (Cebrián 2004, 248). 

Fig. 3. Aedicula built in the 
Flavian age at the east end 
of the Forum of Segobriga. 
Photo: J. M. Abascal. 
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Crassus Frugi) or else Augustus’ scribe or personal secre-
tary (M. Porcius M.f. Pup.) an inscription dated to 15 
BC when the Basilica had just been built and when the 
city had received the status of municipium (Fig. 4). The 
building of monuments in the city was strictly linked to 
the export of lapis specularis, as its status as the capital 
city of that mining district only could explain its great 
development (Abascal et al. 2006, 48-52). In his Natu-
ralis Historia Pliny tells us that the area of production 
covered a space of 100000 feet around the city, a radium 
of 150 km with an extension of over 70000 km2, which 
is key of the importance reached by Segobriga. This in-
formation regarding the large surface of her territorium 
must be searched in the administrative archives of Rome 
from which the exploitation of the quarries was control-
led. From Pliny’s quotation we can also infer that city was 
at the centre of the economic control and of the trading 
of those crystallised stones notwithstanding that other 
cities such the nearby Ercavica (Cañaveruelas, Cuenca) 
also controlled important minining compounds of lapis 
specularis. The situation of Segobriga in the road network 
favoured her export not only towards Hispania but also 
to all the other imperial provinces by means of the har-
bour of Carthago Nova.

Inside the city there were no difficulties for the so-
cial advancement of the families who held control of the 
quarries and of the various offices. To the senators who 
appeared as patrons in the Forum of Segobriga we ought 
to add the reality of other senatorial or equestrian orders. 
The presence of those characters in the city, in some cases 
of Segobrigean origin, is evidence that the urban plan-
ning and decorative programme which started before the 
age change, was not an accidental fact and that Segobriga 
was at the beginning of the Principate, a large urban and 
commercial centre. Moreover in the 3rd century AD, in 
the age of Septimius Severus, Caius Iulius Silvanus Mela-
nio, an imperial official originary from Smyrne (Turkey), 
whom we know because of his presence in the mining 
district of Las Médulas, moved onto Segobriga to be in 
charge of the administrative control of the exploitation 
of the lapis specularis, giving evidence that the city was 
one of the rare imperial mineral districts in Hispania 
(Abascal and Alföldy 1998, 157-168) for which we have 
documentation (Fig. 5).

The diana quarries

The quarries are placed at 1.5 mile southwest of the 
city and their landmark is a rupestrian shrine dedicated 
to Diana, linked to a lucus or sacred grove, of a pre-ro-
man origin of it only a few inscriptions have remained on 
a rocky wall, reliefs on three registers and a well cut into 
the rock in the immediate vicinity of the Roman road 
(Alföldy 1985; Almagro Basch 1976; Almagro-Gorbea 
1995; Almagro-Gorbea and Abascal 1999, 125-129; 
Abascal et al. 2003, 32). The quarries open onto the oth-

er side of the road, where are still preserved loci roughly 
squared from which the blocks for the public edifices 
of the city were caved. A few symbols such as a human 
head, a bucrany, a circle and other ones considered also 
of a pre-roman origin are grafted on one of these loci. A 
cross painted in red also appears therefore suggesting the 
Christianization of the area10 (Fig. 6). 

The digging fronts of the local stone used in the build-
ing of the Roman city were situated along both the sides 
of the road which linked Segobriga with the capital city of 
her province Carthago Nova, in the area known with the 
name of El Almudejo in a mountain environment. 

Actually six fronts of digging can be recognized on 
the north side of the slope and two on the south side. 
On one of those stands the mountain shrine dedicate to 
the goddess Diana and an old digging front where is pre-
served in situ a column shaft – half extracted – with a 
diameter of 1.20 m (Fig. 7).

The largest sector covers a surface of 300 m2, whilst 
the smallest does not reach 75 m2. The Roman exploita-
tion took place in the open in different sectors of work, 
independent and parallel to the road. The veins of ex-
traction of the stone coincide with the natural fracture 
of the rocky mass lines on an inclination of 10 degrees. 
In the sector placed in front of the Templo de Diana 
and on the other side of the slope are six lines of extrac-
tion of the stone from which were caved blocks between 
4 and 2 feet. In the last vein were found five square 
pieces in the rock which would correspond to caving 
blocks circa 4 feet high (1.24 m). We do not know the 
depth of such a front as it was filled in with earth for 
cultivation. 

Adjacent to the road that front of the quarry presents 
at either side of the digging two raised platforms against 
the slope which could serve as loading piers for the caved 
stones. On one of those platforms there were three holes 
of a square section which might have been used for their 
movements. 

The basilica of Segobriga

In the basilica at Segobriga (58.17 x 18.89 m), two 
superimposed orders from the Augustan age, Corinthian 
and Doric, dividing the internal area in three naives11 
have been reconstructed. In the middle of the shorter 
sides rise as well two overhead exedras with a distyle en-
trance. In this edifice we can count 12 columns 6.55 m 
high along the long sides and 4 along the short sides for 
the lower order, in the Corinthian order, totalling 28 col-
umns subdivided into as many bases, capitals and shafts, 
scalloped and divided into drums. An equal number of 
columns, but with a shorter height and of an Ionian or-
der, rise on the upper level which can be deemed 2.34 
high m, on the basis of their capital height, 25 cm high 
and on its diametre. Again they consist of 28 shafts, both 
smooth and scalloped and as many bases and capitals. 

10. Vázquez Hoyos 1999, 233-238; in the quarries are present grafted fallic figures and a bone which refer to cults of fertility.
11. The capitals of the basilica in the Forum have recently been studied by M. Trunk (2008, 13-34).

fundIng Of pubLIC buILdIngS And CALCuLATIOn Of The COSTS Of The STOne MATerIALS. The CASe Of The fOruM Of SegObrIgA (CuenCA, SpAIn)



167

Fig. 4. Inscription in 
bronze lettering found 
in the Forum square of 
Segobriga. Photo: J. M. 
Abascal. 

Fig. 5. Interior of one of the openings of the quarry of lapis 
specularis, south of Segobriga in the district of Osa de la Vega 
(Cuenca). Photo: R. Cebrián. 

Fig. 6. Front of the quarry of limestone used in the building of the Forum of Segobriga. Photo: R. Cebrián.

Fig. 7. Column shaft, half extracted, found in one of the 
fronts of the quarry of Diana. Photo: R. Cebrián. 
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Another four columns together with four semi-pilasters 
belonged, instead, to the exedras. Also in this case have 
been recognized large capitals belonging to pilasters but 
from the Flavian age and smaller corinthian capitals, still 
Flavian, which because of their position would agree 
with the internal decoration (Fig. 8).

 Both the orders lack elements from the trabeation. 
The walls offer a thickness of 80 cm and consist of large 
pillars of blocks, from 0.9 to 1.6 m wide, set inside a 
mass of opus caementicium concretum m 3.5/4.58 wide, 
originally with a wooden structure and with a visible face 
in opus certum (Almagro-Gorbea and Abascal 1999, 95-
96). 

The façade of the building had been wholly built in 
opus quadratum. We have been able to state that approxi-
mately 1/3 of the overall surface of the walls was in blocks 
whilst the remaining 2/3 were in opus caementicium. 

Costs of the material for the columns 
We have been able to esteem a height of 6.55 m (with capi-

tals of 0.70 m and the height of the shafts as of 5.50 m) for the 
columns of the first order. We can also suppose the height of 
the entablature as of 1.20m ca. Overall height 7.75 m. 

With regard to the columns of the second order we only 
know the height of the ionian capitals, of 0.25 m, which 
present an upperscape diameter of 0.35 m. On the basis of 
these figures we can suppose a diameter for the lowerscape of 
0.42 m, a shaft height of 3 m and a height for the base of 0.17 
m. The trabeation in turn, would be of 0.55 m ca. with a grand 
total of 3.97 m.

From these data we can surmise a height of 11.72 m ca. for 
the walls of the basilica.

The volume of the shafts is equal to the volume of the 
drums.

– Columns of the first order
1 m3 = 38.5 cubic feet (Barresi 2003, 166) or 38.2 cubic 

feet (Mar and Pensabene 2010, 511), and that 1 cubic foot of 
local calcareous stone = 1 HS (Mar and Pensabene 2010, 515).

Shafts 2.3 m3 = pc 87.8 (x 1 HS = 87.8 HS). (Shaft height 
m 5.5, x square radius 0.13 square cm x 3.14) x28 columns = 
2458.4 HS

Attic base: height m 0.28, plinth side m 1.14 x plinth side 
m 1.14 = 0.36 m3 = pc 13.9 (x 1 HS = 13.9 HS). X28 columns 
= 389.2 HS

Corinthian capital: height m 0.70, lower diam. 0.68 x 0.68 
= 0.32 m3 = pc 12.3 (x 1 HS = 12.3 HS) x 28 columns = 344.4 
HS

Total for each column including base and capital = 114 HS
Volume 28 columns = 83.44 m3

Total 28 columns = 3192 HS

– Trabeation of the first order
Height m. 1.20. Its thickness cannot be over that of the 

scamillus of the capital = 0.76
The internal colonnade of the basilica measures 10 x 37.5 

m
Long walls: 1.2x37.5x0.76x2 walls = 68.4 m3 = pc 2612.8 

(x 1HS = 2612.8 HS)
Short walls: 1.2 x 10 x 0.76 x 2 walls = 18.24 m3 = pc 696.8 

(x HS = 696.8 HS)
Total = cubic m 86.6 = pc 3309.6 = 3309.6 HS

– Columns of the second order 
Shaft = M 0.21 radius2 x 3.14 x m 3 height=0.41 m3 = pc 

15.6 (x1 HS = 15.6 HS). x28 columns = 436.8 HS
Attic base: height m 0.17, plinth side m 0.69 x 0.69 (ca) 

= 0.08 m3 = pc 3.1 (x1 HS = 3.1 HS) x28 columns = 86.8 HS
Ionian capital: height m 0.25, lower diam. 0.35x0.35 = 

0.03 m3 = pc 1.2 (x1 HS = 1.2 HS) x28 columns = 33.6 HS
Total for each column including base and capital = 19.9 

HS).
Volume 28 columns = 14.56 m3

Total 28 columns = 557.2 HS

– Trabeation of the second floor
 Height m 0.55. Its thickness cannot be over that of the 

scamillus of the capital, or should it be missing, the lower di-
ameter of the capital = m 0.35

The internal colonnade of the basilica measures m 10 x 
37.5

Long walls: 0.55x37.5x0.35x2 walls = 14.4 m3 = pc 551.5 
(x1 HS = 551.5 HS)

Short walls: 0.55x10x0.35x2 walls = 3.85 m3 = pc 147 (x1 
HS = 147 HS)

Volume = 18.25 m3

Total = 698.5 HS

Total of first and second order m3 = 202.85; pc = 7708.3
Overall cost for the stone = 7708.3 HS.

Fig. 8. Corinthian capital from the basilica of Segobriga 
(inventory n.: 04-7943-1) (R. Cebrián). 
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Cost of installation12

Total transport of the two orders: 0.85 x mile x m3 
(Diana quarries: 1 mile13) = 0.85x1x202.85 = 172.4 den = 
689.55 HS

First order = 170.04 m3 x0.85 x1 = 144.5 den. x4 = 578 HS
Second order = 32.81 m3 x0.85 x1=27.88 den., x4 = 111.5 

HS
Workmanship: roughing 10 hours (1 working day) x m2 

(Pegoretti 1869, vol 1, 429-430)
2.4 Ton. Specific weight (Pegoretti 1869, vol 1, 28)
Preparation of column carcass: [a (= 6.75)] * [2 + 0.50/x(= 

uppers cape diam. = 0.73)]
Preparation of carcass for capitals or bases: [a (=6.75)] * [1 

+ 0.25/x (= capital or base diam.) (Pegoretti 1869, vol. 1, 430)
Preparation of trabeation carcass: 10.17 hours/m2 (Pegoret-

ti 1869, vol. 1, 430)
Chiselling of shafts: 13.5 hours x m2 
Chiselling of Ionian capitals for a height of 0.25 m = 324 

hours for each capital14

Chiselling of Corinthian capitals for a height of 0.75 m = 
972.5 hours for each capital (Pegoretti 1869, vol. 1, 435-436).

Chiselling for trabeation (trusses 480 hours/m2 + 9 hours/
m2 for each trabeation and 9 hours/m2 for the frieze)15. To ob-
tain an average estimate it is necessary to add up these figures 
and divide them by three in as much as the dimensional ratio 
between the different parts of the trabeation is in fact 1:1:1. 
That is 166 hours/m2.

Chiselling of the bases: 11.25 hours/m2 (Pegoretti 1869, 
vol 1, 433).

– First order: workmanship and installation
Worksmanship: The overall surface of the Shafts amounts 

to 0.73x3.14x5.5 = 12.6 m2 
Roughing 1 shafts = 10x12.6=126hours, that is 12.6 work 

days; so 6.3 den = 25.2HS x28 columns = 705.6HS
Roughing 1 capital = 10x(0.70x0.70x6) = 29.4 hours = 

2.94 work days = 5.88 HS x 28 columns = 164.6 HS
Roughing 1 base = 10x[(1.14x,1.14x2 (surface) + 

(1.14x0.17 (height)x4(sides)] = 33.6 hours = 3.3 work days = 
6.6 HS x 28 columns = 184.8 HS

Roughing of trabeation = 491.64 m2 x 10 = 4916.4 hours 
= 491.64 work days = 983.2 HS

Preparation carcass of 1 shaft = 18.12 hours = 1.8 work 
days = 3.6 HS x 28 columns = 100.8 HS

Preparation carcass of 1 capital = 9.1 hours = 0.9 work days 
= 1.8 HS x 28 columns = 50.4 HS

Preparation carcass of 1 base = 8.2 hours = 0.82 work days 
= 1.6 HS x 28 columns = 44.8 HS

Preparation carcass of the entire trabeation = total side sur-
face 491.64 x10.17 m2 (Pegoretti 1869, vol. 1, 430) = 5000 
hours = 500 work days = 1000 HS

Chiselling 1 corynthian: height 0.75 m = 972.5 hours each 
capital: 28 capitals = 27230 hours = 2723 work daysl16 = 5446 
HS

Chiselling 1 Shaft: 13.5 hours x12.6 m2 = 170.1 hours = 17 
work days = 34 HS x28 shafts = 952 HS

Chiselling 1 base: 11.25 x2.97 m2 = 33.5 hours = 3.35 
work days = 6.70 HS x28 bases = 187.6 HS

Chiselling trabeation: 166 hours/m2 x491.64 m2 s  = 81612.2 
hours = 8161.2 work days = 16322.4 HS

Total workmanship = 26142.2 HS
Installation:17: 0.20 (imbracatura) + 0.33 x m of dis-

tance + 0.2 x m of height (average m 5) + 0.1 (placement) + 1 
(clamp) = 35.1 hours of labour x Tn.

Calculation of the tons (considering the specific weight of 
2.4 Tn x m3 as Pegoretti affirms for the conchiferous limestone):

1 base = 0.36 m3 x28 columns = 10 m3 x 2.4 Tn = 24 t
1 shaft = 2.3 m3 x28 columns = 64.4 m3 x 2.4 Tn = 154.56 t
1 capital = 0.32 m3 x28 columns = 8.96 m3 x 2.4 Tn = 

21.5 t
Total trabeation = 86.6 m3 x 2.4 Tn = 207.84 t
Calculation of the installation at: 35.1 hours of labour x t
Total tons: 407.9 t x35.1 =14317.29 / 10 =1431.7 x2 HS 

= 2863.5 HS
Total for installation = 2863.5 HS
Grand total for workmanship and installation and Transport 

= 29583.7 HS

– Second order: workmanship and installation
Workmanship: The total surface of the shafts amounts to 

0.41x3.14x3 = 3.86 m2

Roughing 1 shaft = 10x3.86 = 38.6 hours = 3.86 work days 
= 7.7 HS x28 columns = 216.2 HS

Roughing 1 capital = 10x(0.25x0.25x6sides) = 3.75hours = 
0.37work days = 0.74 HS x28 columns = 20.7 HS

Roughing 1 base = 10x[(0.69x0.69x2 (surface)) + 
(0.69x0.17 (height) x4 (sides))] = 14.2 hours = 1.4 work days = 
2.8 HS x 28 columns = 78.4HS

Roughing trabeation = [(10+10+37.5+37.5) x0.55 height 
x4 sides] + [0.55 height x0.35 thickness 2small sides x27 inter-
columns] = 209+10.39 = 219.39 m2 x10 hours = 2193.9 hours 
/ 10 = 219.39 work days = 438.78 HS

12. DeLaine 1997, 210-21; Barresi 2003, 175, only valid for overland transport.
13. We have assimilated the Diana limestone to Pegoretti’s “calcare conchilifero” (Pegoretti 1869, vol. 1, 430).
14. Pegoretti probably refers to a Ionian capital inspired to a classic model and not to a local model such as the one at Segobriga, therefore 

the ratio between height and lower diameter is higher. For the sake of convenience we have adopted Pegoretti’s model which corresponds to a 
higher capital.

15. Pegoretti 1869, vol. 1, 433. We presume that the ratio between trabeation, frieze and cornice is 1:1:1, according to the ratio obtained 
in the temple of Diana in Mérida.

16. The number of work days looks very high only in appearance as we have to consider that it concerns the total number of the hours 
theoretically needed for one laborer: if we suppose the presence of ten stone cutters all employed in crafting the capitals, the work days would 
be reduced to 272.3 less, then, than a year of labour.

17. Pegoretti 1869, vol. 1, 246; Barresi 2003, 186, formula valid only for the calculation in working hours of the installation of stones 
of more than 1 tonne of weight.
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Preparation of carcass of columns: 21.7 hours column = 
2.17 work days x2 = 4.34HS x28 columns = 121.5HS

Preparation of carcass for capitals or bases: 11.5 hours col-
umn = 1.15 work days x2 = 2.3 HS x56 capitals and bases = 
128.8 HS

Preparation carcass trabeation: 2231.2 hours total = 223.1 
= 446.2 HS

Chiselling ionian capital for a height of 0.25 m = 108 hours 
each capital = 10.8 work days x2 = 21.6 HS x28 capitels = 
604.8 HS.

Chiselling 1 shaft: 13.5x3.86 m2 = 52.11 hours = 5.2 work 
days = 10.4 HS x28 columns = 291.2 HS

Chiselling 1 base: 1.42 m2 x 11.25 = 16 hours = 1.6 work 
days = 3.2 HS x28 columns = 89.6 HS

Chiselling trabeation: 219.39 m2 x 166 =36418.7 hours = 
3641.8 work days = 7283.7 HS

Total workmanship: 9719.9 HS
Installation: 0.20 + 33 + 0.2 x m of average height (aver-

age 10 m) + 0.1 + 1 = 36.3 hours of labour x t
Calculation of the tons (considering the specific weight of 

2.4 Tn x m3 as Pegoretti affirms for the conchiferous limestone):
1 base = 0.08 m3 x28 columns = 2.24 m3 x 2.4 t = 5.37 t
1 shaft = 0.41 m3 x28 columns = 11.48 m3 x 2.4 t = 27.5 t
1 capital = 0.03 m3 x28 columns = 0.84 m3 x 2.4 = 2.01 t
Total trabeation = 18.25 m3 x 2.4 t = 43.8 t
Calculation for installation: 36.3 hours of work x78.68 t 

=2856.1 hour = 285.6 work days x2 = 571.2 HS
Grand total of workmanship (9719.9 Hs) and Installation 

(571.2 Hs) and Transport (356.6 Hs) = 10647.7 HS.
Grand Total of the First and the Second Order: 47743.58 HS

Cost of the limestone blocks of the walls
– Cost of the material
Walls: long side: 58.17x2x0.80x11.72 = 1090.8 m3

Walls: short sides: 18.89x2x0.80x11.72 = 354.2 m3

Total = 14.45 m3 x38.2 = 55199 pc
Only 1/3 of the whole surface of the walls was made of 

blocks = 18399.6 pc
Grand total of the cost of the stone (x5 HS) = 91998 HS

– Cost of workmanship and installation 
Pegoretti suggests a calculation made on the basis of the 

size of an ideal block to figure out the total surface needed to 
measure the labour necessary for the walls in the whole. To 
calculate the number of hours he suggested the following steps 
of workmanship (Pegoretti 1869, vol. 1, 429): sawing =10.8 
x m2; stone cutting 144 x m2; preparation carcass =10.17 x 
m2; chiselling=18 x m2; edges 13.5 x m2). We have been able 
to ascertain, however, that the ancient modes of workmanship 
in the quarry cannot allow us to use such a method: as a mat-
ter of fact the blocks came out of the quarry already roughed 
(rough preparation) and often already in the dimensions need-
ed for the building. Consequently we have calculated, besides 
the roughing and semi-crafting phases which took place in the 
quarry, only the polishing up (“chiselling”) which must be cal-
culated only for the visible sides so as to obtain realistic figures. 
So that for the final polishing we can reckon the figure of 4 HS 
for square metre under the consideration that for each square 
metre were needed 18 hours of labour. 

Therefore so to reckon the cost of the workmanship for 
the blocks of the basilica we have figured out the interior and 
the exterior surface of the walls, that is 2727 m2 for the long 
sides (see above) and 885.5 m2 for the short sides. Multiply-
ing such a figure by 4 HS, that is the cost of the final pol-
ishing per square metre, we obtain an overall cost of 14450 
HS for the polishing up which added to the cost of material 
(including also the roughing) gives a total of 32849.6 HS to 
which must be added the transport expense of 1637.66 for 
a cost:

Grand total of material, transport and workmanship costs: 
34487.26 HS

The forum square at Segobriga

The forum square has rectangular plan of 38.76 m 
from north to south and of 32.98 m from east to west. 
T his space was paved with large slabs of stone of local 
limestone for an extension of 1278.3 m2.

The cost of the square paving which amounted to 
a cost of 9763.92 HS, was financed by a native citizen 
called Spantamicus, whose memory was left in a large in-
scription with bronze lettering placed on the square floor. 

38.76x32.98x0.20 (slab thickness) = 255.66 m3 of local 
stone

Total volume: 255.6 m3 = pc 9763.92 = 9763.92 HS

The porticoes of the forum at Segobriga

The topography of the hill on which stands Segobriga 
with steep natural slopes, forced to use a cryptoporticus 
to begin the construction of the north and the south 
porticoes of the forum square. The north cryptoporticus 
presents a rectangular plan measuring 35.54 x 9.86 m. Its 
walls consist of a mixed structure combining pilasters in 
opus quadratum, of variable with panels in opus vittatum 
forming a nucleus of opus caementicium and with the cor-
ners reinforced with rustication.

The cryptoporticus employed squared blocks of 84 
x 84 cm, which were used to support the upper floor. 
To the latter belong most of the architectural elements 
recovered during the digging of the 90s of the past 
century, among which are present the column drums 
decorated with red rectangular, rhomboidal and round 
cartouches.

Adjacent to the monumental staircase of access to 
the Forum from the kardo maximus was placed another 
double portico along the west side of the compound of 
which is preserved only the base. From the 5th century 
AD houses were built on that space.

On the other hand the south portico at the same place 
of the square forum there was in precedence built an altar 
dedicated to Augustus between the years 2 and 14 AD 
which was placed at the east extremity of that portico. 
Its presence caused the placement of a good number of 
honorary pedestals among which the monument erected, 
in the Flavian age, in honour of the siblings Calventia 
Titulla and C. Calventius Pudens, members of one of the 
foremost families of the city.
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The north cryptoporticus
The walls of the cryptoporticus consist of a mixed 

structure which mixed pillars in opus quadratum of vari-
able width with slabs in opus vittatum, forming a nu-
cleus in opus caementicium. Those slabs measure under 
3.50 x4.58 m in length (Fig. 9).

Long wall s: 35.54x2x0.77x4.6 = 251.7 m3

Short wall:  9.86x1x0.77x4.6 = 34.9 m3 
Gate wall : 4.12x1x0.77x4.6 = 14.6 m3

Total volume:  301.2 m3 = pc 11505.84 = 11505.84 HS
Cornices: 2.87x2 
Square blocks of the north cryptoporticus:  

0.84x0.84x7x4.6 = 22.7 m3

Total volume: 22.7 m3 = pc 866.32 = 866.32 HS
Total of the costs of the material of the north cryptoporti-

cus: 12372.98 HS
The calculation of the transport of the limestone from the 

quarry de Diana, the labour and the installation amounts to 
5232.13 HS.

Grand Total: 17605.11 HS

The north and the south porticoes
Long walls 50.80x1x0.77x5.60= 219 m3

Short walls (we have not taken the gates into account)  
11.58x4x0.77x5.60= 199.7 m3

Total volume:  418.7 m3 = pc 15994.34 = 15994.34 HS
Doric order (lower scape diam.:0.74 m, shaft height:5.60 

m, capital height:0.42 m)
Total of the columns of the second gallery: 20
Second gallery, shafts of Doric order: 5.60x0.74x3.14 = 13.01 

m3 = pc 496.98 = 496.98 HS
496.98 HS x20 = 9939.6 HS
Doric capitals: 0.42x0.95x0.95 = 0.38 m3 = pc 14.51 = 

14.51 HS x20 = 290.2 HS

Total of the columns of the square: 34
Columns in the square, shafts of Doric order (lower scape: 

0.60 m, shaft height: 4.50 m, capital height: 0.42 m)
Shafts of Doric order: 4.50x0.60x3.14 = 8.48 m3 = pc 

323.936 = 323.94 HS x34 = 11013.96 HS
Doric capitals: 0.42x0.95x0.95 = 0.38 m3 = pc 14.51 = 

14.51 HS x34 = 493.34 HS
Total cost of the material of the columns of the porticoes in the 

forum: 16477.10 HS

The curia

In the Augustan age, in the southwest corner of the 
Forum space and adjacent to one of the tabernae an edi-
fice in a rectangular plan, 18.50 m long and 12.95 m 
wide was built with blocks of stones spretcher and header 
bond (1.30 m), of which only the lower rows have been 
saved from the expoliation which took place in the 5th 
century AD (Fig. 10).

The access to the edifice was realized from the south 
portico with a staircase 3.25 m long so that remained on 
an upper level with respect to the Forum square. Of the 
staircase three steps are preserved, the first of which is at 
the same level of the floor of the portico. The steps are 
24 cm high.

At either side of the staircase there was a moulding 
belonging the podium of the edifice which was placed at 
a height of 92 cm on the floor level. It is still preserved 
only one of the moulded pieces which present one cyma. 
He moulding was cut in the upper section of the block 
and measures 14 cm.

Its construction was structured in two different 
modes. On one side a podium, 4.48 m wide gave ac-
cess to an upper platform by means of a staircase with 

Fig. 9. General view 
of the north Forum’s 
cryptoporticus (R. 
Cebrián).
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seven steps situated in the central area. Of this second 
level only the bed of mortar has remained, the prepara-
tory phase for the laying of the floor made with 16 rows 
of rectangular slabs of 120 x 60 cm in coloured stone 
from Clunia.

Dimensions: 18.50x12.80x8 m high
Long walls: 18.50x2x1.15x8 = 340.4 m3

Short wall: 12.80x1x1.15x8 = 235.52 m3

Total volume: 575.92 m3 = pc 22000.14 = 22000.14 HS

Conclusions

The city of Segobriga bore the expenditure of 
243464.40 HS for the building of the Forum in the Au-
gustan age (Fig. 11).

Our attempt to retrace the costs of the stone materi-
als of the forum compound at Segobriga offers the op-
portunity to highlight some interesting data, despite its 
largely hypothetical character. The relative highest figure 
regards the construction of the walls in blocks, at a cost 
of 176401 HS which is mainly due to the price of ma-
terials (120848 HS), whilst transport amounts only to 
5459 HS and the installation to 36426 HS. It is surely 
a figure which can be borne by the finances of a Roman 
city of average importance but which is by itself more 
than half of the overall cost of the project. An indica-
tion that the imposing structure in blocks of the Forum 
represented by itself a noteworthy manifestation of ur-
ban prestige. The figures of transport and of installation 
-relatively modest- must not surprise as the proximity of 
the quarries offered the possibility to lower the costs and 
the installation of simple blocks would not have called 
for complex operations.

The higher economic incidence of the raw materi-
al obviously depends on the huge quantity of quarried 
limestone, necessary for the immense volume of the high 
walls of the Forum. The fact that the two orders of the 
basilica cost together 47743 HS, i.e. just a quarter of the 
cost of the walls in blocks of the Forum, is not a prob-
lem: the quantity of the used material is much smaller 
even though the quality of the requested craftsmanship 
is obviously higher. As a matter of fact here the ratio be-
tween material and the necessary labour is the opposite 
of that for the walls: the quarry limestone costs just 7757 
HS as opposed to a transport cost of 689 HS but also 
to a workmanship cost of 35862 HS this latter also ris-
ing particularly in the crafting of the trabeation which 
is more richly decorated than other parts of the order. 
We have, then, a more precise image of a building yard 
for which the Roman city of Segobriga invested relatively 
high amounts of money with the purpose to underline 
the magnificence of the main public edifice of the city, 
an imposing one for both height and volume but also 
precious in its refined decoration.
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The MArbLe reperTOIre Of The rOMAn VILLA Of COrneLIuS
(VALenCIA, SpAIn)

R. Albiach, E. García-Prósper and A. Gallego

Abstract
The rural villa of Publius Cornelius Iunianus stood near 
the Via Augusta, 10 km from the city of Saetabis, and 
was devoted to the production and processing of Saeta-
bense linen, whose high quality made it worthy of note 
in classical sources. The 2004 archaeological excavations 
unearthed the main parts of practically all the villa: the 
pars urbana, the pars rustica and the pars fructuaria, in-
habited from the middle of the 1st century AD, to the 5th 
century. Numerous pieces and fragments of ornamental 
marble were discovered within the rooms themselves in 
destruction layers, or recycled into latter building work. 
The most common material for the architectural and epi-
graphic elements was Buixcarró or Seatabitanum marmor 
used in yellow, pink and white colour tones, extracted 
from quarries based around Barxeta, a village 22 km 
away. Furthermore, imported sculptures in white marble 
of Greek, Italic and Hispanic origin were found at the 
site.

Keywords 
Villa, linen, Saetabis, architectural elements, sculptures, 
inscriptions, Buixcarró limestone. 

Introduction

Around the middle of the 1st century, close to the 
city of Saetabis (Xàtiva, Valencia, Spain) and within two 
miles of its municipal area or territorium, a rural villa 
was founded for the production and processing of linen, 
according to specific studies (Albiach and De Madaria 
2006; Albiach et al. 2006, 80; 2008, 22-37).

Epigraphic analysis has revealed that it was the prop-
erty of a member of the local aristocracy, P. Cornelius 
Iunianus, a descendent of two influential and illustrious 
families or gentes of the nearby urbs, Cornelia gens and 
those of the lunia gens (Corell and Gómez 2006, 65). 

The pars urbana was laid out around a central pa-
tio with a peristyle and a large pool, providing light 
and air for the rooms in its two stories. Between the 
final decades of the 2nd century and the beginning of 
the 3rd the property was renovated using ample Buix-
carró limestone, also known as marmor Saetabitanum 
(Mayer and Rodá 1991, 38) in its three colour tones, 
white, pink and yellow (Bowles 1789, 94; Cebrián 
2008), from nearby quarries. Further marble from oth-

er parts of Hispania, Italy and Greece, completed the 
decoration in the form of sculptural and architectural 
elements, as well as polychromatic mosaic floors and 
painted murals.

As already stated (Albiach and De Madaria 2006), 
Buixcarró limestone, plain or decorated, was used as 
surfacing stone, in cornices and mouldings, columnar 
shafts, in entrance archways and for carving votive and 
funerary inscriptions. Some imported white marble pie-
ces, an acanthus leaf from a capital, a sculpture of the god 
Hercules, or a venatio scene, were of high quality1. 

The pars rustica housed large basins for the macera-
tion of flax and esparto (Juan and Matamala 2006, 60) to 
supply the workshops that manufactured the renowned 
saetabense linen, regarded by several classical authors as 
one of the best in the empire, such as Pliny in his Natu-
ralis Historia, Catullus in book XII of Carmina, Gratius 
Faliscus in book XL of Cynegetica and Silius Italicus in 
book III of Punicas (Seguí 2003, 38-39) 

Decorative programme 

Arquitecture

The different architectural elements that decorated 
the villa used Buixcarró limestone and other imported 
materials. The marmor Saetabitanum was used to clad 
walls, pilasters and floors in the exterior as well as in rest 
areas and reception room. Furthermore, this limestone 
was also used for the column shafts supporting several 

1. However, as it has been published in Spanish scope, the importance of the villa and of their finds are significant enough to be also 
included in an international context such as these Proceedings. 

 
Fig. 1. Aerial view of the Roman villa of Cornelius.
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porticos of the peristyle, of 33 cm to 37 cm in diameter, 
due to their resilience and aesthetic quality. The other 
aesthetic elements that completed the decoration were 
mouldings, plain and adorned plates that formed part of 
cornices, lintels and jambs, as well as cladding for pilas-
ters, and reference some of them (Cebrián 2008, 109). 
Most of these elements used simple smoothed limestone, 
but there are two remarkable pieces adorned with bas re-
liefs and plant or fruit motifs: one is a wall pannel, i.e. 
a framing frieze or band, and the other is a capital slab 
(lesena) with plant motifs which may have decorated the 
end of a jamb. 

Of the three colour schemes characteristic of Buix-
carró, a great majority of plates and mouldings used a 
yellow tone, also on other elements such as the basin or 
labrum in the peristyle. However, pink Buixcarró was 
used for the columns of the portico and in a decora-
tive plate and it was combined with white to highlight 
privileged areas of the house, such as the cubicula where 
the flooring was composed of opus sectile combining dif-
ferent colours.

The decoration of this floor was framed with three 
bands of rectangular plate bands and square tiles in a 
chequered pattern in the centre that combined the three 
colours of Buixcarró alongside grey calcareous stone with 
violet shade. The latter is of local origin, as revealed by the 
analysis carried out by the Institut Català d'Arqueologia 
Clàssica (ICAC) in 2009.

The floor of the tepidarium was built with reused 
slabs of various sizes and much lower quality. A Greek 
inscription in white marble tabula ansata stands out in 
one of these plates. 
Some of the main rooms in the villa, such as the vesti-
bule, the triclinium and the aedicula, showed opus tessel-
latum paving in a deteriorated state although the tessellae 
still displayed the original polychrome (yellow, red, blue 

and white) in their tesseras and a geometrical composi-
tion, floral and figurative, as was current at the time.

The only imported element found was an acanthus 
leaf in white marble, which could have been part of a 
Corinthian capital, an end of one of the columns of the 
portico (Cebrián 2006, 95).

The combined use of Buixcarró and imported marble 
in the decorative repertoire of architectural elements had 
already taken place at an early stage of the villa’s life, dur-
ing the second half of the 1st century, although most of 
the materials that have survived correspond to the reno-
vation of the villa at the end of the 2nd century. 

epigraphy

Most inscriptions found in the villa were carved on 
marble, particularly pink and yellow Buixcarró. Only 

Fig. 3. Cubicula with opus sectile and opus tesselatum. 

Fig. 4. Detail of the 
marble tiles on an opus 
sectile floor.
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two types of pieces on marmor Saetabitanum bearing in-
scriptions were found: the altar stone and the slab. The 
samples of the former were intended as votive or funerary 
pieces and were of medium and large size, the samples 
of the latter measured 2.5 cm wide, although they are 
incomplete. The epigraphy on these samples was wholly 
related with funerary practices.

The votive altar stone, carved in pink limestone, was 
recovered in its entirety, 41 cm x 23.5 cm x 23 cm from 
the oecus, a receptacle that might have been attached to 
the wall, a niche or an empty hole within it, since three 
sides were carved but the rear was not. The upper part 
was adorned with a two pulvini cornice on a pediment. 
There were hints of a focus with no apparent signs of use. 
An invocation to the deity Jupiter for the health of the 
villa’s owner was inscribed into the centre of the altar. In 
the lower part it had a moulded base with an inscription 
by the freedman Vibuus Eutychus.

Worthy of further note is the discovery of another 
monolithic altar stone in local sandstone in the small do-
mestic temple placed in the garden (hortus). It had cylin-
drical pulvini and a triangular pediment. A relationship 
to the votive offering to the deity Hercules could be es-
tablished despite its fragmented state. Its brazier (foculus) 
showed evidence of regular use.

The funerary altar stone was a monolithic Buixcarró 
piece of pale yellow marble, which has also been fully 
recovered, 124 cm x 60 cm x 49 cm. It is a separate piece 
polished only on its anterior side whilst smoothed down 
over the rest. Its plinth follows on to a central space bear-
ing an inscription, which the villa’s owner dedicated to 
the freedwoman Rhodine, aged 26. The cornice shows 
a moulded crown of cylindrical pulvini and a triangular 
pediment.

The slabs in Buixcarró marble with funerary inscrip-
tions show the anterior and posterior sides polished. 
They are partially preserved, with but a few letters in 
some cases. One of them bears the asyndetic formula plus 
minus and constitutes the only one of its kind known in 
the Valencian Community.

Another discovery is part of a slab in imported white 
marble that had been reused in the construction of the 
flooring of the tepidarium of the baths. Broken up, its 
three fragments were employed as wedges to aid in level-
ling and in ventilating the mortar. The piece had a fu-
nerary inscription in Greek, dedicated to Himetus aged 
18, which was framed by borders adorned with a tabula 
ansata. The anterior and posterior sides were polished 
but the lateral ones were unworked.

Palaeographic and typological analysis of the materi-
als which bore epigraphic inscriptions, helped in provid-
ing a start date for the 2nd century, though the major-
ity of these pieces properly belong to the end of the 2nd 
through to the mid 3rd century, when the villa underwent 
renovation by its owner. However, the tabula ansata in-
scription was dated to the Trajan-Adrian period, accord-
ing to more formal criteria. 

Sculpture

Five small and mediums sized sculptures were found 
in the villa, none of which was recovered whole. They 
were all made with Greek, Italic or Hispanic marble, 
white with grey or brown veins. None of the pieces were 
of marmor Saetabitanum, which has yielded no examples 
of its use in sculptural work to date. Three were found in 
the interior of a small domestic shrine in the hortus of the 
villa, the fourth had probably been displaced to a layer 
composed of recycled materials in the porticated patio 
of the house (an annex of the villa’s workshop), the fifth 
in a dumping pit beside the flax maceration pool in the 
pars rustica.

A recent study of four of these sculptures (Arasa 2009, 
65) has permitted their classification and determining of 
their probable original location. In the small shrine in 
the hortus, there were three small statues and eleven frag-
ments in white coarse-grained, rough surfaced marble, 
presumably Hispanic. One of them belongs to a youthful 
head of Hercules, 13 cm x 13.5 cm x 15 cm, wearing a li-
on’s mane headdress; the other statue has been identified 
by Arasa as probably being a thyrsus of which only 21.5 
cm x 11.7 cm x 6.5 cm have survived. This thyrsus may 
have belonged to the base of a statue or group of statues 
that represented Dionysus, rather than to the sculpture 
of Hercules, as Arasa hypothesises.

The third statue in fine-grained delicately polished 
marble, probably male, only preserved one small arm. 
Its dimensions (15 cm x 5.3 cm) suggest that this piece 
was approximately half the size of a full figure. The three 
statues were presumably in the aedicule where the other 
fragments were found or in the open air hortus. There is 
not enough evidence to determine the date of the repre-
sentation of Hercules, although it could be from around 
the 2nd century. 

The fourth sculpture studied by Arasa corresponds 
to a venatio, of which barely 30 cm x 15 cm x 8.5 cm 
survives. It represents a hunting scene involving various 
animals; on it, a lioness savagely bites the back of a horse-
like beast. It was made of fine-grained white marble with 
greyish shades, probably from the peristyle. This recur-
rent scene was common during the early empire. 

The last sculptural piece was found in a dump pit, 
amongst faunal and ceramic elements. The piece is a 
fragmented phallus, of which 15.5 cm x 8.5 cm x 8 cm 
survives. It is made of fine-grained grey veined marble 
and it bears noticeable skin folds, although the surface 
is barely polished. The piece may be of Hispanic origin. 

It would be reasonable to think that some sculptures 
had been part of the early decoration programme of the 
villa since this had its origins at the end of the 1st century 
and some of the motifs were particularly popular around 
the Roman High Empire. Nevertheless, the sculptures 
were probably acquired round about the same time as 
the domestic shrine was constructed and likely belonged 
to it. This would coincide with the great renovation of 
the villa, around the last decades of the 2nd century and 
the first decades of the 3rd century.
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Conclusions

The marble samples discovered at Cornelius’ villa 
represent a remarkable set due to its quantity and quality 
when compared to other Valencian rural villas known to 
have used this material during the Roman Imperial era.

The preference for marmor Saetabitanum or Buixcar-
ró limestone in the decorative programme of the prop-
erty and for carving epigraphic inscriptions prove that it 
was possibly one of the more luxurious, higher quality, 
noble, Hispanic building materials at the time. It pro-
vides examples as to the possible uses and combinations 
of its three main colours known not only in the cities 
of Saetabis, Valentia (Cebrián and Escrivá 2001), Sagun-
tum (Mayer and Rodá 1991) and Lucentum, amongst 
others, but also in the rest of Hispania and even crossing 
over to other points in the Empire.

We can conclude from the evidence found in the villa 
that the limestone was treated, its surface thoroughly 
polished, and used mainly as an architectural and deco-
rative material in columns, paving (particularly in opus 
sectile), friezes, lining plates, labra, etc. from the villa’s 
origins in the middle of the first century. Nonetheless, 
most of the materials that have survived belong to the 
period when the property underwent substantial renova-
tion, at the end of the 2nd century. At the same time, we 
found no evidence that marmor Saetabitanum had been 
used in sculptures.

Buixcarró was used to carve epitaphs and votive in-
scriptions in altars, pedestals or slabs in pink and pale 
yellow. The votive inscriptions were found in the oecus 
and the small shrine of the hortus, as for the funerary in-
scriptions these were found in late constructions, though 
they were original from the necropolis of the villa, where 
the current cemetery is. A typological analysis of Buix-
carró determines it can only be classified into two varie-
ties: the altar, votive as well as funerary, with pulvini and 
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Fig. 5. Buixcarró frieze. 

Fig. 6. A votive altar in Buixcarró.
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pediment, with surfaces that were visible polished; and 
the slab, made on plates which were intended for funer-
ary inscriptions. The remaining inscriptions were made 
with ochre coloured local limestone, particularly an altar 
dedicated to Hercules. This set has been dated to the end 
of the 2nd century and the beginning of the 3rd coinciding 
with the great renovation of the villa.

Rounding off the decoration of the villa are several 
white marble pieces from Hispanic, Greek and Italic 
workshop, discovered in architectural pieces and inscrip-
tions, and as a set of six sculptures that correspond to the 
predominant fashion in the Empire, already current in 
the rest of the Tarraconensis province. Their colour was 
considered more prestigious than others, and was used in 
religious and leisure objects spread over public and pri-
vate family areas, such as the peristyle of the hortus.

The existence of capitals in white marble can be 
proved by the discovery of an acanthus leaf. It was pos-
sibly part of the decoration of the peristyle.

A Greek inscription decorated with a tabula ansata 
also in white marble, dates from the 2nd century accord-
ing to palaeographic analysis, and from the period of 
Trajan-Adrian attending to formal precepts. This is an 
astonishing discovery due in part to its scarcity in His-
pania, as by the fact it was reused in paving the villa at 
the end of the 2nd century and beginning of the 3rd, a few 
decades after its manufacture.

The six uncovered sculptures in white marble were 
imported so they show differing workmanship and fin-
ishing depending on their origin, with the Hispanic 
pieces being rougher than the Hellenic or Greek works, 
which exhibit an extraordinary quality, with finer grain 
and a better finishing in the overall shapes and surfaces. 
They all form a consistent chronology from the end of 
the 1st century to the 3rd century. The cult of young Her-
cules, associated with trade prosperity, is rather fitting for 
this thriving and productive villa.
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peTrOgrAphIC STudy Of The TuMuLAr CIST WITh CArVed STeLeS
Of reguerS de SerÓ (ArTeSA de Segre, LLeIdA, CATALOnIA)

M. Garcia-Valles, M. Aulinas, J.B. López Melción and A. Moya

Abstract
The tumular cist of Reguers de Seró is an interesting 
archaeological site on the knowledge of the peninsular 
and European megalithic art. The exceptionality of this 
megalith is the presence of carved steles which prov-
enance is related to a previous Neolithic monument. The 
petrographic characterization of the steles evidences an 
acceptable degree of conservation of a massive clast-sup-
ported calcarenite. The raw material has been classified as 
well-cemented carbonated sandstone mainly formed by 
calcite, quartz, rock fragments, phyllosilicates and iron 
oxides. The homogeneity of the gravestone samples as well 
as of the outcropping allows affirming that the source in 
which the rocks were extracted was the place in which the 
gravestones were cut and reworked. It can also be hypoth-
esized that this cultural group knew the main properties 
of the materials of the zone as they selected the most con-
sistent, easy to engrave, and durable material to construct 
these steles.

Keywords 
Neolithic gravestones, petrography, mineral assemblage.

Introduction

The tumular cist of Reguers de Seró was exposed dur-
ing the construction of the Segarra-Garrigues irrigation 
system in 2007 (Fig. 1). The archaeological site is lo-
cated in a small village (Seró) close to the Artesa de Segre 
town, with UTM 343991 4638706 coordinate. The base 
of the tumul was buried at ca. 4 meters depth from the 
present-day surface whereas the top was located at ca. 3 
meters depth. The 4 meters paleosol consists on detritic 
sedimentary material (gravelstones, sandstones and clay-
stones) which origin has been related to an anomalous 
filling of the Senill Valley as a result of an atypical high 
energy transport of the Senill ravine (Garcia-Valles et al. 
2010; López et al. 2010). The tumular cist consists on a 
9 meters long to 6 meters wide elliptical plant in which 
the tombstones used for its building shows an apparent 
randomly distribution. As noted by López et al. (2010) 
and Garcia-Valles et al. (2010), the northern and eastern 
parts of the cist consist on an accurate arrangement with 
gravestones used as paving of the tumular structure and 
the biggest ones piled up vertically or horizontally. 

This archaeological site is considered an important 
evidence of the Iberian Peninsula and European mega-
lithic art. López and Moya (2010), López et al. (2010) 
and Moya et al. (20109 support the importance of this 
cultural identity as it has no similar referents in the Ibe-

rian Peninsula or in the rest of Europe. The archaeologi-
cal studies have proved that the tumular cist was used as 
a megalithic tomb during the first half of the third mil-
lennium cal. BC. This chronology has been confirmed 
by the cultural elements observed in the outcropping 
(bell-shape ceramics, “V” drilling button, arrow and 
peduncles, etc) as well as by C14 dating. In fact, it has 
been dated the use of the tumular structure giving an 
age of Beta-230406: 4150±50 BP. The uniqueness of the 
Reguers de Seró megalith is the presence of Neolithic 
carved steles coming from a previous monument. These 
steles show similar characteristics to the well-known Eu-
ropean Neolithic and Chalcolithic-end age monuments 
like Petit-Chasseur, Saint-Martin-de-Colréans, Arco or 
Rouergue. Moreover, the exceptionality of the ichno-
graphic motifs observed on the steles (e.g. schematic 
representations of clothing) supports the existence of 
a specific cultural group in the Pre-Pyrenees area. This 

Fig. 1. A) Partial section of the tumular cist of Reguers de 
Seró (Catalonia) which was sealed by quaternary alluvial 
sediments coming from the neighbouring Senill ravine. B) 
General view of the megalith (once excavated) in which some 
of the Neolithic carved steles are observed. 
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cultural group has been recently rediscovered in the Sol-
sonès region. 

From a geological point of view, the megalith is lo-
cated at the north east of the Ebro Basin in the Central 
Catalan Depression (Fig. 2). The Ebro Basin is an au-
tochthonous part of the southern foreland sedimentary 
basin complex flanking the Pyrenees, and developed 
in response to south-verging thrust systems during the 
Upper Cretaceous – Palaeogene (Sáez 1987; Sáez et 
al. 2007). The archaeological site is situated in Pont-
Calaf anticline and it is included in the Molasses Sol-
sona Formation (Oligocene) which consists on marls 

and limonitic limestones alternating with thick layers 
of sandstone banks and conglomerates. Such Oligocene 
materials are in contact with fluvial and terminal lobe 
sandstones beds and mudstones corresponding to the 
Artés Formation (Eocene – Oligocene) (Sáez 1987; Sáez 
et al. 2007). 

The aim of this work is to characterize from a pet-
rographic point of view the different Neolithic steles 
of Reguers de Seró and surrounding outcrops in order 
to determine the provenance of the rock material from 
which the steles were constructed.

Fig. 2. Geological maps 
showing the location of 
Reguers de Seró tumular cist 
within the Central Catalan 
Depression, in the Pont-
Calaf anticline (above). 
Steles are made by materials 
corresponding to Molassa 
de Solsona Formation 
(Oligocene) (layers POmg and 
POmlg; in the map below) 
(source: Institut Cartogràfic de 
Catalunya, www.icc.cat).
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Materials and methods

A set of samples coming from five Neolithic steles 
(Stele Seró II: UE-106; Stele Seró I: UE-107; Stele Seró 
V: UE-108; Stele Seró III: UE-109 and Stele Seró IV: 
UE-110) (Fig. 3) were analyzed. Moreover, the outcrops 
surrounding the megalith were also sampled. In particu-
lar, one sample was collected at the same archeological 
site whereas two samples were collected in an outcrop 
located at the C-14 road between the towns of Ponts 
and Artesa de Segre (between the kilometric points 112 
and 113) and close to the small rural village El Gos 
(Fig. 4).

The Neolithic steles consist of eight rectangular 
tombstones with rounded spines ranging from ca. 1 to 
2 meters in height, 1 to 2 meters in width and ca. 25 
centimeters thick. All of them are fully decorated with 
ichnographic motifs (Fig. 3). At present day, the decora-
tion is observable in the inner parts of the steles which 
were located at the interior of the tumular cist. The rest 

Fig. 3. The carved steles show a rectangular shape with rounded spines. Their sizes range from 1.1 to 2.3 m high, 1 to 1.6 m wide 
and c. 25 cm thick. Despite the erosion, most of the steles show fully preserved decorations.

Fig. 4. The nearby outcrops are formed by grey-beige 
sandstone sandstones and intercalated carbonated materials 
layers (Molassa de Solsona Formation, Oligocene) which are 
usually in contact with a reddish layer formed by sandstones 
and mudstones (Artés Formation). 
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Fig. 5. Photographs and microphotographs of the studied steles and outcrop samples showing their main textural and mineralogical 
characteristics.
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has been eroded, probably as a consequence of the envi-
ronmental conditions

Samples from the neighbouring outcrops correspond 
to the Molasses Solsona Formation which consists on 
grey-beige layers formed by sandstones and intercalated 
carbonated materials. As seen in Fig. 4, such materials are 
in contact with a reddish layer constituted by sandstones 
and mudstones, attributable to the Artes Formation.

Rock characterization was carried out by using a mag-
nifying glass binocular (Nikon SMZ-500) and polarizing 
light microscope (Nikon Eclipse LV100pol). Moreover, 
these samples were also analysed by X-ray diffraction 
(XRD) and scanning microscopy (SEM). XRD analyses 
were performed using a SIEMENS D-500 X-ray diffrac-
tometer. Diffraction patterns in the 4-70 °2θ range were 
obtained with a 0.017 °2θ step scan and a 50 s counting 
time. Operating conditions were 40 kV and 30 mA, us-
ing Cu Ka radiation (1.54061 Å) and a graphite mono-
chromator. SEM Jeol JSM-840 and on an ESEM Quanta 
200 FEI, XTE 325/D8395. Working conditions were 10 
KV and 3·10-9 A, and 20 KV and 1·10-9, respectively. 

Results and discussion

Binocular observations show the homogeneity of the 
studied samples steles and outcrops. The petrographic 
study of the stele whole-rock samples classifies them 
as massive clast-supported calcarenite which is well-ce-
mented carbonate sandstone. Such composition coin-
cides with the petrographic classification of the neigh-
boring outcrop samples. 

In general, these detritic rock types are characterized 
by three main compounds which include (1) clasts, (2) 
groundmass and (3) cement. Clasts fragments comprise 
angular to sub-angular monocrystalline quartz, rock 
fragments (sub-angular quartzite and schist with differ-
ent degrees of roundedness), phyllosilicates (muscovite), 
calcite and opaque minerals (iron oxides). The ground-

Fig. 6. Diagram showing the percentage of the mineral phases 
present in the analyzed samples. Calcite and, in minor degree, 
quartz are the main phases. 

mass or matrix is formed by calcite with sizes under 5 
mm (micrite) and displaying a microcrystalline mosaic. 
Finally, cement composition is formed by calcite with 
grains up to 25 mm in size (sparite).

The main petrographic characteristics of steles Stele 
Seró II: UE-106 to Stele Seró IV: UE-110 and of the 
outcrop samples are reported in Fig. 5. In general, the 
steles show a homometric aspect with grain sizes ranging 
from 20 to 250 mm and being homogeneous in composi-
tion. Calcite is the main mineral phase being present as 
clasts fragments, as micrite in the groundmass and as ce-
ment. All the steles are recovered by a uniformly distrib-
uted beige-orange patina of 35 to 100 μm in size which 
modify their external aspect. These patinas are formed by 
microcrystalline calcite mixed with clay minerals among 
others. A detailed characterization of such patinas has 
been recently presented by Garcia-Valles et al. (2010). 
All the above cited textural aspects are the cause of the 
good conservation state of the studied steles. 

The outcrop samples are clast-supported and also show 
a uniform homometric and granulometric texture. The 
main difference between the analysed outcrop samples is 
the clast average. It has been distinguished samples with 
clast sizes of 89-90 mm and other ranging from 150 to 250 
mm. However, this variability is typical of this facies type. 
The petrographic study also shows that the main detrital 
phases are quartz, calcite and rock fragments. Morpho-
logical quartz faces vary from angular to subangular. Rock 
fragments are formed by small pieces of sedimentary rocks 
and metamorphic rocks including quartzite and schist. 
Similarly to the steles, calcite is the main mineral phase 
present in the outcrop samples because it is observed as 
cement crystals with sized up to 10 mm (sparite), as mi-
crocrystalline (1-4 mm, micrite) crystals in the groundmass 
and as clasts. Accessory minerals (only observable under 
microscope) are biotite and opaque minerals (iron oxides).

X-Ray Diffraction analyses were carried out for all 
the selected samples (steles and outcrop). The results are 
presented in Fig. 6. The XRD study confirms that calcite 
(CaCO3

) is the main mineral phase with 57% in average, 
whereas dolomite, CaMg (CO

3
)

2
, not detected under the 

microscope, only represents a 10% of the total. Quartz 
(SiO

2
) is also a significant mineral phase of ca. 21% in 

average. Minor proportions of feldspars including or-
thoclase K [AlSi

3
O

8
] with 1% and plagioclase ((Na,Ca)

[(Si,Al)
4
O

8
]) among 8% are also detected. Finally, a 4% 

in average of illite or clay minerals K
2-x

 Al
4 
[Si

6-x
 Al

2-x
O

20
] 

(OH)
4
 are also present.

Petrographic and mineralogical results denote the uni-
formity of the studied set of samples and thus, we can make 
the assumption that the raw material for the construction 
of the steles was removed from the nearby outcropping.

Conclusions

The homogeneity of the gravestones samples as well 
as of the outcropping allows affirming that the source in 
which the rocks were extracted could also be the place in 
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which the gravestones were cut and reworked. It can also 
be hypothesized that this cultural group knew the main 
properties of the materials of the zone as they selected the 
most consistent, easy to engrave, and durable material to 
construct these steles.
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The IMpOrTed MARMORA frOM The JAuMe I SChOOL: An ASSeMbLAge frOM 
The prOVInCIAL fOruM Of TArrACO

R. Arola, J. Á. Domingo and N. Gasull

Abstract
The excavation of the plot of the former Jaume I School 
has provided a stratigraphic sequence that tells us of a 
long period of occupation between the Republican pe-
riod and the present day. Although no structures were 
documented in the Late Roman contexts, they did give 
us the marble assemblage that is the object of this study.
The majority of the coloured marble plaques found in 
the excavations belong to the types of marble and or-
namental stone most commonly used in Roman impe-
rial forums. This circumstance, together with the dating 
of the levels in which the marble fragments were found, 
suggests that the pieces were probably from the Tarraco 
Provincial Forum.

Keywords 
Excavation, Tarraco, Provincial Forum, marble, work-
shop.

The archaeological excavation

In 2002 when a car park was being built on the 
former site of the Jaume I school in Tarragona (Llorer 
Street, PEPA Block 51) a full archaeological excavation 
was directed by R. Arola and N. Gasull (Fig. 1). The site 
is located on the upper terrace of the ancient city of Tar-
ragona. The different kinds of occupation of this area in 
the Roman period are largely unknown; the excavations 
carried out so far in the area have not provided enough 
archaeological data to clearly define them.

In our case, the proximity to the surface of the rock 
in the northern part of the site and the intensive urban 
occupation of the zone were determining factors in the 
destruction of the remains and the archaeological evi-
dence from prior to the medieval period. This meant that 
Roman traces were only found in a few strata and none 
of them was associated with any structure. Nevertheless, 
we can distinguish two main chronological horizons: one 
ascribed to the Republican period and the other to the 
Late Roman period.

Little context for the Republican date has been 
documented in the rock hollows; pottery finds, which 
included Campanian B and Iberian painted ware, were 
scant. At the beginning of the Roman occupation, the 
area inside the city walls was supposedly used as a mili-
tary zone, perhaps with a settlement or a military camp 
for the troops fighting the Carthaginians, as interpreted 
from the excavations in the Col·legi d’Arquitectes (Aqui-
lué 1993).

During the 1st century AD, following the construc-
tion of the main temple and its temenos, we have no 
documents referring to this area and its possible build-
ings and functions. However, archaeological finds sug-
gest that there would have been a building-free zone 
occupied by a hortus or a recreational area linked to the 
temple.

This lack of information lasts until the Visigothic pe-
riod, from which there have been archaeological finds in 
most of the old town excavations in Tarragona. The near-
est finds have been made in Puig d’en Sitges and Arc de 
Sant Llorenç streets. Some marble items were recovered 
from other nearby sites, particularly a Jupiter Ammon 
clypeus fragment, a Visigothic gravestone and a marble 
cornice (in Puig d’En Pallàs Street 8-12).

Some late Roman levels were found on the site of the 
Jaume I school, although without any associated struc-
ture; they would have regularized the parent level and 
followed the natural slope. It was in those levels that the 
enormous amount of marble fragments and other orna-
mental stones were found – precisely on the highest and 
flattest part of the site (Fig. 2). We have interpreted those 
levels as a nearby place for collecting pieces of stone, 
including marble, for recycling. Unusable pieces would 
have been cut up and burned to obtain lime, as most of 
them showed combustion traces.

In Late Medieval and Modern times we have the first 
(archaeologically confirmed) written information refer-
ring exclusively to this zone and we are able to estab-
lish the urban evolution of the whole area from the 15th 
century until the present day. In general terms, we can 
highlight the following phases:

– Demographic occupation until the late 16th century
– Church and convent construction 16th to 17th cen-

turies

Fig. 1. Aerial sight of the college Jaume I site, within the 
upper part (Part Alta) of Tarragona, Spain. 



191

– Convent demolition1 and military occupation in 
1835

– Barracks demolition and school building in 1953
– School demolition and parking building in 2003

The marble assemblage

during the excavation of the former school site 4,500 
marble fragments were found, most of them correspond-
ing to wall and floor covering plaques (for the latter 
type cf. Guidobaldi and Olevano 1998). Next to these, 
very fragmented pieces, cornices, friezes and shafts were 
found (Fig. 3, 6).

Examining only the coloured marbles we observe that 
more than 75% of them belong to some kind or other 
of the most highly appreciated marbles of the period: 
cipollino, africano, pavonazzetto, and giallo antico (Fig. 
4). All of these were common in the 1st century AD in 
large architectural complexes (Pensabene 2002, 46) and 
underline the importance and wealth of the building in 
which they are found. Most of them came from imperial 
quarries, were highly prestigious and commanded a very 
high price (Pensabene 1998, 334-335). The high cost 
could only be afforded by the upper classes or wealthy 
cities, usually helped (in case of public buildings) by im-
perial munificence or a figure connected to the imperial 
court (Pensabene 1998, 337).

The luxury and variety of pieces, the great quantity 
of materials found and the uniform thickness of most of 
the marble plaques suggest that they came from a single, 
exceptionally opulent public building. Furthermore, the 
place were they were found is very close to the upper 
terrace of the Tarraco Provincial Forum, suggesting they 
may have come from that complex, which was built in 
the Flavian period and laid out over three terraces. The 
upper terrace (90 m long) was devoted to the Imperial 
cult; it probably contained a temple dedicated in 15 AD 
to the deified Augustus (Macias et al. 2007, 764-787; 

Casas et al. 2007a, 2007b, 423-426), as well as a large 
Flavian cult aula in an axial position closing the perspec-
tive of the rear portico. The middle terrace measured 300 
x 150 m and was connected to the upper terrace by a 
monumental stairway and an axial propylon (Mar 1993); 
the lower terrace was occupied by a circus in the time of 
Domitian.

In fact, many of the marble and other ornamental 
stone pieces from the forum have been discovered in 
archaeological excavations undertaken outside that ar-
chitectural complex, specifically south and east of the 
upper terrace. Some examples are the fragments of large 
friezes, capitals and marble clypei found behind the 
Cathedral apse; a capital and a fragment of a large col-
umn shaft found in Sant Llorenç Street; some parts of 
a clypeus located very close to the Jaume I excavation; 
a large quantity of marble pieces found in the Plaça del 
Fòrum (Hauschild 1992, 107-112); and the marble frag-
ments found in Peixateries Velles Street that were reused 
in the 14th century in Alfons III’s tomb in Lleida (Mar 
1993, 107-108). Therefore the Jaume I marbles can be 
attributed with certainty to the Tarraco Provincial Forum 
complex and were left there when it was abandoned, as 
we will see below.

0 10 cm

PJI’02 - 3510 - 434

PJI’02 - 3106 - 656

PJI’02 - 3104 - 330

PJI’02 - 3104 - 388

PJI’02 - 2216 - 867 PJI’02 - 2112 - 19PJI’02 - 2102 - 570

PJI’02 - 1439 - 692

PJI’02 - 1404 - 241 PJI’02 - 1312 - 37

PJI’02 - 1302 - 935

PJI’02 - 1302 - 442

PJI’02 - 3102 - 444 PJI’02 - 3102 - 934

PJI’02 - 3102 - 933 PJI’02 - 3102 - 480

PJI’02 - 3102 - 441

PJI’02 - 3102 - 445

PJI’02 - 1421-b - 879

Fig. 2. East sight of the archaeological site; the zone with a 
highest density in marmora finds is shown. 

Fig. 3. Some of the architectonic elements found during the 
excavation.

1. Note that the convent demolition uncovered some ancient architectural elements as well as Roman marble fragments. In this case, the 
convent door was again put in the main entrance of St Llorenç church; some gravestones were moved to the Casa Castellarnau and Santa 
Tecla la Vella and others were cut up and added to the exterior wall of the school.
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It is known that Tarraco’s upper Provincial Forum ter-
race was inspired by the Forum of Augustus in Rome, 
especially in its architecture and decoration. We would 
like to note the existence of different clypei with the 
representation of Jupiter Ammon, Medusa and another 
unidentified bearded divinity in the attic of the columns 
on the upper terrace portico. Furthermore, the large wor-
ship aula on the axis of the rear wall of the square would 
have been influenced by the Forum Pacis in Rome. Re-
ferring to the Mars Ultor temple in the Forum of Au-
gustus, where emperor worship took place for almost 25 
years (Hänlein-Schäfer 1985, 124), this building became 
a model for the rest of the western capital cities. In addi-
tion, the different kinds of marble used in this complex 
are very similar to those observed in the Tarraco forum, 
in the construction of which urbs workshops took part. 
For example, the pavement of the Mars Ultor temple 

was composed in the pronaos of alternating rectangles of 
giallo antico, pavonazzetto and africano. In the cella, gi-
allo antico alternated with pavonazzetto (Ungaro 2002, 
112), while the square floor was made up of white mar-
ble plaques and the porticos presented a large opus sectile 
floor of rectangular plaques with an external border of 
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Fig. 5. Flooring of the Flavia’s Cult Room. 

Fig. 6. Fragment of shaft.

Fig. 4. Percentage of coloured marble typologies.
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bardiglio that delimited squares with an edge of giallo an-
tico alternating with africano (Ungaro, Ponti, Vitti 2001, 
565-567). The portico façade displayed fluted columns 
in giallo antico, while the columns between the portico 
and the exedras were made of cipollino. At the end of the 
exedras, the semi-detached columns on the ground floor 
were made of cipollino and on the first floor of giallo 
antico (Ungaro 2002, 110).

The original marble covering of the other architec-
tural complex that inspired the creation of Tarraco’s Pro-
vincial Forum, the Forum Pacis in Rome –built by Ves-
pasian– has not been preserved. In 192 AD a fire affected 
the whole building and destroyed all the covering; this 
forced an important restoration in the Severian period. 
Thus the preserved coverings correspond to this stage, 
as does the interior paving of the cult aula, built using a 
large unit network of rectangular pavonazzetto plaques 
followed by large squares of giallo antico. Inside those 
squares there were alternate marble discs of pavonazzetto, 
forum granite and porfido rosso. This was all surrounded 
by a wide band of porfido rosso, except porfido disc one, 
which was surrounded by a band of pavonazzetto (Pensa-
bene 2002, 11; Fogagnolo and Mocchegiani 2009, 185-
187).

Consequently, we could assume a similar decora-
tion in the Tarraco Provincial Forum composed of large 
squares or rectangles of alternating giallo antico, pavon-
azzetto and africano. In fact, it may have some similar 
features to Rome’s buildings, since in Tarraco some small 
granite and pavonazzeto shafts and also a giallo antico 
pilaster base have been documented (MDT, inv. num. 
3833). However, with the exception of the white marble 
plaques that pave the cult aula, in situ coverings in the 
Tarraco complex have not been preserved to corroborate 
this hypothesis, even though they were installed during 
the Late Roman period (Sánchez Real 1969, 293) (Fig. 
5). Other evidence of marble covering includes the fixing 
marks on the interior walls of the cult aula (Mar 1993, 
113-115) or even the slot at floor level in the back wall 
of the upper forum terrace, where marble plaques would 
have been fixed. Those plaques would have covered the 
terrace’s surface, in the wall of which semi-detached pi-
lasters would have been arranged at regular intervals. In 
fact, in Flavian and Trajanic times the provincial ruling 
class had deep roots right in the centre of Rome, which 
would explain its immediate projection in Tarraco’s ur-
ban architecture, the huge quantity of marble supply in 
that period, and the urbs workshop coming to the pro-
vincial town (Mar and Pensabene 2011).

Despite this, with the information we have at the 
moment it is premature to propose a major reconstruc-
tion of the Tarraco imperial complex pavements and 
wall elevation. Moreover, in this analysis we have to con-
sider the existence of a previous temenos around the Au-
gustus Temple – known thanks to the wall foundation 
trenches that were refilled with earth during the temenos 
extension in the Flavian period. While the temple was 
being transformed, most of the marble that had decorat-
ed the first complex (including moulding architectural 

elements) were discarded in the fill layers below the Fla-
vian level (Balil 1969, 21-27; Aquilué 1987, 165-169). 
Then, as can be deduced from several excavations car-
ried out in the area, architectural marble elements from 
the Julio-Claudian and Flavian periods were mixed up 
during the mediaeval abandonment and plundering of 
the forum structures (Mar and Pensabene 2011, 365-
366). Therefore at least part of the marble found at the 
Jaume I site could have come from that Julio-Claudian 
temenos.

A possible marble recycling workshop

High marble concentrations in this city zone situated 
to the south of the Provincial Forum upper terrace sug-
gest the existence of a workshop focusing on dismantling 
structures from the huge architectural complex; reusable 
remains or pieces destined for the lime furnaces would 
have been placed together at that site.

At the beginning of the 5th century, when some of the 
Provincial Forum areas were abandoned (Aquilué 1983; 
Hauschild 1983; Dupré 1989, 125; Macias 1999, 196ff.; 
Remolà 2000, 35-43), decorative elements were disman-
tled and removed. Thus, for example, some 5th-century 
trenches were documented in the Cathedral garden; in 
them were marble fragments from the destruction of 
the forum and next to the Cathedral cloister chapel a 
large quantity of shaft mouldings were found. Those 
fragments did not come from a fallen column, but from 
smoothing the shafts in order to reshape them into flat 
pieces suitable for reuse (Hauschild 1992, 114-117). 
Other finds of forum decorations and 6th-century pot-
tery were documented inside the perimeter corridor be-
tween the external west portico wall (upper terrace) and 
the rock cut to level the terrain (Macias et al. 2008, 288-
291). Some of the granite shafts from the forum portico 
were reused in the basilica built in the second half of the 
6th century inside the nearby Roman amphitheatre and 
dedicated to the memory of the 259 AD martyrdom of 
the city’s bishop and two deacons (Ventura 1954, 277;  
TED’A 1990, 226-229, 234).

Despite this, at the same time as some Provincial Fo-
rum sectors were being methodically dismantled, other 
spaces preserved their representational function until 
at least the late 5th century. The inscription dedicated 
to Emperors Leo and Anthemius is dated to this time 
(Alföldy 1975, nº 100; 1991, 85; 2004, 14). Conse-
quently, the dismantling of forum structures would have 
been executed under supervision and order, only remov-
ing pieces in sectors that had lost their function.

This circumstance suggests the presence of work-
shops specializing in the clearing, reusing, remaking or 
burning of marble. Pieces found at the Jaume I site, as 
well as others found in the surrounding areas, may have 
belonged to an officina marmoraria located very close to 
the Provincial Forum; we can recall finds of such large 
architectural elements beside the Cathedral apse or in 
the Plaça del Fòrum. This large supply source of material 
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served to build the majority of the Visigothic decorative 
elements in the city.

There are many examples showing how systematic 
marble cutting was carried out in this sector of the city’s 
upper part (Hauschild 1992, 114-117; Macias et al. 
2008, 287-293). That activity generated an accumula-
tion of pieces ready to be reused or converted into lime: 
a small accumulation of marble was located in front of 
the Santa Tecla chapel, next to the Cathedral (Hauschild 
1992, 111); another was found in the Plaça del Fòrum, 
where pieces of marble had been thrown into a ditch 
(Hauschild 1992, 110).

Some pieces from the Jaume I excavation corrobo-
rate this hypothesis; for example the Carrara shaft frag-
ment with wedge signs that was ready to be broken up 
and reused (Fig. 6). Another example is the presence of 
many marble fragments with traces of burning, possibly 
from any of the lime furnaces distributed around this 
area, which was then part of the marginal Late Roman 
city. Activity in this enormous workshop must have ex-
tended to the northern side of the Jaume I site, as at no. 
5 Portal del Carro Street a partially prepared Visigothic 
plaque made from a reused early-Christian sepulchral 
lauda was found (Fig 7). This plaque was found in the 
rubbish layer next to a large amount of piled-up Roman 
marble fragments and pottery of diverse chronology 
(Morant 1969-70, 125, plate. II; Alföldy 1975, 449, nº 
1019, Taf. CLX, 7).

Conclusions

The stratigraphy documented during the extensive 
excavation of the plot tells us of its long occupation from 
the Republican period to the present day. Republican 
levels are scant and partial and do not have any associated 
structures; so we can deduce that it was a building-free 
zone inside the city walls. No structures are documented 
in the Late Roman layers either, although those layers 
provided the marble assemblage which is the subject of 
this study. The following occupation phases belong to 
the medieval period and are linked to the development 
of the area between the 12th and the 16th centuries, when 
homes were expropriated to build the church and the 
Pares Carmelites Descalços monastery, which was in use 
until 1835, when it was demolished to make way for a 
military barracks. In 1953, the barracks were demolished 
to build the Jaume I school. In 2002 the school was de-
molished to prepare for the construction of the new un-
derground car park.

Most of the coloured marble plaques found in the 
excavation of this plot correspond to the types most com-
monly used in Roman imperial forums, particularly in 
the Forum of Augustus. This circumstance suggests that 
the pieces came from that imperial complex. Moreover, 
the chronology of the levels in which marble fragments 
were located (the Late Roman period) coincides with the 
beginning of the abandonment and dismantling of the 
Provincial Forum remains.

In addition, the presence of large quantities of accu-
mulated material associated with some partially burned 
fragments (or those in process of re-working) suggests 
they were placed here by a workshop specializing in dis-
mantling the nearby forum structures, reworking useful 
pieces and turning the rest into lime. The location of the 
workshop, in the highest part of the city, next to the walls 
and well ventilated, would have made this activity easier.
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The MARMORA uSed In The IMperIAL CuLT AreA Of TArrACO 
(hISpAnIA CITerIOr)

A. Àlvarez, J.M. Macias, A. Muñoz, À. Pitarch, I. Teixell and J.J. Menchon 

Abstract
The imperial cult area of Tarraco was built in the 1st cen-
tury AD in the highest part of the city and presided over 
the seat of the Concilium Prouinciae Hispaniae Citeri-
oris. It was a temenos with a similar layout to that of 
the Forum Pacis and architectural decoration imitating 
that of the Forum Augustum in Rome, where the use of 
marble was a fundamental part of the architectural and 
sculptural decorative programme. An extensive assem-
blage of marble was recovered during the excavations car-
ried out under the Tarragona Cathedral Master Plan. It 
reflects the use of imperial quarries in the decorative pro-
gramme and has been analyzed at the Unitat d’Estudis 
Arqueomètrics (ICAC) facilities. This assemblage reflects 
the wide panorama of marmora imported and used in 
the decoration of the temenos. Local varieties of mar-
mora have been identified in Tarraco, plus a series of for-
eign marmora from quarries all over the Roman Empire 
(Greece, Turkey, Egypt and North Africa). All this shows 
the involvement of the imperial power in the monumen-
tal architecture of the capital of the prouincia Hispania 
Citerior.

Keywords 
Tarraco, Cathedral, Concilium Prouinciae, imported 
marmora, imperial cult.

Introduction

This paper presents the results and analyses of the 
studies of the architectural decoration of the imperial 
cult area in the zone of the Concilium Prouinciae His-
paniae Citerioris. This was a large, two-hectare sacred 
area built in the 1st century AD crowning the highest 
point of the town. It was an urban shrine dedicated to 
the imperial cult that consisted of a building complex 
similar to the Forum Pacis in Rome and the shrines 
at Cigognier in Avenches, at Bagnols in Alba and Aut 
Bechere in Corseul. At the same time the architectural 
decoration and its iconography represent the adoption 
of the model, both political and religious, established in 
the Forum Augustum in Rome, which was also imitated 
in the capital of the prouincia Hispania Lusitania (Figs. 
1-2).

The extensive assemblage of marble recovered during 
the excavations carried out under the Tarragona Cathe-
dral Master Plan reflects the use of the imperial quarries 
in the decorative programme (Macias et al. 2011). The 
sacred area was delimited by an opus quadratum wall of 
local stone. It surrounded an extensive eleven-metre-

wide portico built of Luni marble (revetments, columns 
and an attic). The other chromatic varieties of marmora 
were used as a wall covering or on the pavements of the 
different apses and rooms surrounding the perimeter of 
the enclosure. Fragments of imperial cult sculpture in 
Paros and Thassos marble were also recovered. The use 
of marmora in the scenography and propaganda estab-
lished around the imperial cult is well known in the Ro-
man Empire. In the case of Tarraco the use of marble 
persisted during the early-Christian period. The reuse of 
architectural material from the imperial period to dec-
orate the new buildings related to the 6th-century-AD 
Visigothic episcopium has been evidenced through our 
excavations. Fluted columns were rounded and drum 
fragments were cut down to obtain new plaques for cov-
erings or tiling.

The finds presented here correspond to the abandon-
ment and the Late Roman transformation stratigraphy of 
this great imperial cult square. They were made outside 
the sacred square and within the extensive service corri-
dor of the peribolos wall. Their localisation reflects a ma-
jor urban transformation related to the construction of 
the Visigothic-period episcopate and the practice of reus-
ing fine materials in new buildings. The first evidence of 
changes in the great square are detected in the second 

Fig. 1. Archaeological plan of Tarraco, 2nd century AD.
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Fig. 2. Provincial forum or seat of the Concillium Provinciae, 2nd century AD (from Macias et al. in press).

Fig. 3. Samples from 
field walking in scanning 
electron microscopy.
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Fig. 4. Details of pieces 
corresponding to samples 
1, 2, 5, 7.

Fig. 5. Reuse in late 
antiquity of one of 
the columns from the 
perimetrical portico 
(Luni-Carrara).
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quarter of the 5th century, when signs of pavement rob-
bing and large urban spoil heaps indicate the proximity 
of inhabited structures. Throughout this century there 
are small but significant signs that reflect the reuse of the 
decorative marmora of the cult precinct, although no in-
dications of the destruction of the central temple or its 
perimeter portico have been found.

There can be no doubt that the edicts of the emperors 
Constantine and Theodosius led to the disappearance of 
pagan practices, but we know nothing about the use of 
the square during the late Roman Empire. Tarraco was 
the only Hispanic capital under the control of Rome 
during the 5th century that still maintained its political 
representation; evidence of this can be found in the in-
scriptions dedicated to the emperors Leo and Anthemius 
(CIL II, 04109). A new architectural and urban situation 
can be detected through the documentation of large cis-
terns, the reuse of building material, the sharing of pub-
lic spaces and new funerary practices that are manifested 
through isolated intramural evidence. Stratigraphic and 
pottery evidence indicates that the ancient precinct dedi-
cated to the imperial cult was dismantled during late the 
fifth – early sixth centuries. In this period the temple 
dedicated to the emperor Augustus in the middle of the 
precinct had disappeared, as had the portico surrounding 
the square, of which several fragments of the colonnade 
and attic have been found. 

An overall transformation also occurred, as evidenced 
by the large rainwater collection cisterns (new architec-
tural roof coverings) and the construction of new streets 
giving access to the interior of the square (Aquilué 2003; 
Bosch et al. 2005, Macias et al. 2007b, 60). These in-
dicate an availability of resources that can be associated 
with the introduction of the new Visigothic city episco-
pium. Following the demise of the Roman Empire, the 
circumstances were favourable for a process of Christian 
monumentalization, which is also seen in other towns of 
the north-eastern Iberian Peninsula (Barcino, Egara and 
Valentia).

Thus, large fragments of the portico decoration were 
found in the excavated stratigraphic contexts, which re-
flects a major and well organized dismantling and reuse 
of the Flavian period architectural elements. We note 
the finds of numerous marble chips resulting from the 
rounding of the fluted columns and fragments of col-
umns reworked to obtain new plaques for linings or 
pavements (Fig. 5). Traces of this activity found in the 
chapel of Nostra Senyora del Claustre should be con-
sidered as the natural continuation of our excavations. 
Unfortunately, there are no available pottery studies that 
would give us a precise chronology of the process, as 
with other groups of building materials recovered dur-
ing the 20th century (Hauschild 1993), even outside the 
cult precinct (Arola et al. 2012). All this reflects a ma-
jor transformation of the imperial cult area, although its 
function with regard to the urban scenario is unknown 
to us. Indeed, there are numerous examples of the re-
use of temples as Christian basilicas or of spoilage and 
complete dismantling. In our case we do not have any 

useful data, merely conjectures based on the partial con-
servation of the peribolos, although this demonstrates 
the perfect assemblage of the medieval cathedral with 
the foundations of the temple dedicated to the emperor 
Augustus.

The stone material recovered represents a wide range 
of the precinct’s architectural decorative elements. An ini-
tial assessment shows how most of it probably came from 
the decoration of the perimeter portico – pavements, 
tiled work, mouldings and pilasters – although there are 
also fragments from the attic and the columns that sup-
ported it. However, some materials may well have come 
from other places in the square, as they were found out 
of any stratigraphic context. As part of a broader study 
of the remains of the settlement, the principal aim of this 
study was to characterize these materials in order to es-
tablish their provenance and to further understand the 
aesthetics and ideology of this ensemble built to resemble 
the Forum Augustum. The study of these samples will 
provide, therefore, complementary information useful 
for furthering historical explanations. 

Materials and methods

A total of 16 samples were analysed. Sampling was 
done taking into account the whole range of existing col-
ours and shades. The samples were collected from debris 
and floor filling material. 

The whole assemblage of marbles was subjected to 
petrographic analysis. Moreover, specific analyses were 
applied to the white marbles (X-ray diffraction and scan-
ning electron microscopy).

Morphological observations of specially prepared thin 
cross sections (30 μm thick) of the samples were carried 
out at the Unitat d’Estudis Arqueomètrics facilities of the 
Institut Català d’Arqueologia Clàssica using a polarizing 
light microscope (Nikon Eclipse E400 POL) equipped 
with four lenses (×4, ×10, ×20 and ×40) and joined to 
a Nikon COOLPIX 5400 microcamera by means of a 
Nikon COOLPIX MDC lens adaptor. 

Observation and characterization of polished cross 
sections coated with gold were performed at the Micros-
copy Services of the Universitat Autònoma de Barcelona 
(UAB) using a JEOL JSM-6300 scanning electron mi-
croscope equipped with an EDS Link Isis-200 energy 
dispersive X-ray analysis system. EDS analysis was car-
ried out using a 15 mm working distance and an accel-
eration potential of 20 kV. 

The X-ray diffraction patterns of the white marble 
(previously prepared as fine powder by grinding a small 
quantity in an agate mortar) were recorded using a Philips 
X’Pert diffractometer in Bragg-Bretano geometry using a 
Cu Kα target tube X-ray source (operating at 40 kV and 
50 mA). The angular range (2θ) was explored by a go-
niometer scanning from 4° to 60° at a step size of 0.05° 
and a counting time of 3 seconds per step. The analyses 
were carried out at the X-ray Diffraction Services of the 
Universitat Autònoma de Barcelona (UAB).
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Results and discussion

The main features relating to the provenance of the 
marbles and the techniques used in each case are sum-
marized in Table 1. 

PLM was a key technique in the characterization of 
the marbles, providing fast and reliable identification of 
the structures and mineral components based on the op-
tical properties of the marbles under study. According to 
the observations carried out using PLM, the majority of 
the fragments are white Luni-Carrara marble (Fig. 6), the 
type of material most commonly used in the construc-
tion of the temple of Augustus and in all the architec-
tural decoration of the perimeter portico, although the 
presence of Paros (Fig. 7) and Thassos marble has also 
been observed. Furthermore, we have documented sev-
eral varieties of polychrome marmora, including cipol-
lino verde, greco scritto, pavonazzetto, africano (Fig. 8), 
rosso antico, giallo antico, portasanta, verde antico and 
porfido rosso antico. They belong to different decorative 
programmes without a precise location in the religious 
complex. Also notable is the use of local stone much 
valued by the Roman builders (broccatello, Santa Tecla 
stone (Fig. 9) and llisós). These materials, especially the 
first two types, were obtained from Cretaceous-period 
calcareous deposits and are characterized by their hard-
ness, texture and colour (Àlvarez 1992, 2007, 2009; 
Àlvarez et al. 1993; 2009a, 2009b, 2009c; Genera and 
Àlvarez 2009; Gutiérrez Garcia-M. 2009a, 2009b, 2011, 
2012). 

Although by using PLM it is possible to identify the 
main petrographic features of the different cross sec-
tions, the use of SEM-EDS allowed us to obtain a more 
detailed description. In accordance with the SEM-EDS 
observations of Samples 1 and 2, the size and regular-
ity of the crystals allowed us to affirm that they are in 
fact Carrara marbles of purely calcareous composition. 
Sample 5 is a marble from Paros with the same calcare-
ous composition, but the measurement and distribution 
of the calcite grains are much more heterogeneous than 
in the two previous examples. Indeed, crystals of much 
more isometric forms, medium size and rounded shapes 
can be observed, as well as smaller ones in clear process of 
recrystallization. The last type (Sample 7) corresponds to 
a Thassos marble and presents a dolomitic composition 
with thicker grains. These dolomite crystals tend to grow 
in an idiomorphic shape with a rhomboidal frame.

In terms of the crystalline phase analysis of some of 
the samples (Fig. 10), the X-ray diffractions enabled us to 
determine the presence of minerals with a concentration 
of over 1-2%, thus confirming the nature of the materials 
identified by PLM and SEM. 

Conclusions

The find of this dump of rejected building material 
that had been robbed from its original emplacement al-
lows us to draw up an approach to the architecture of 

the imperial cult precinct in particular and of the ar-
chitecture of the provincial power in general. Thus the 
composition of this ensemble is an example of how Hel-

Fig. 6. Microphotography (crossed polarizing lenses, x2) of 
sample 2.

Fig. 7. Microphotography (crossed polarizing lenses, x2) of 
sample 5.

Fig. 8. Microphotography (crossed polarizing lenses, x2) of 
sample 8.

The MARMORA uSed In The IMperIAL CuLT AreA Of TArrACO (hISpAnIA CITerIOr)
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lenistic-tradition marble was transferred to the provinces 
to promote the figure of the emperor and through im-
perial euergetism (Pensabene 1996, 2002). In this con-
text the Luni marmor was a substitute for Greek marble, 
with the latter being reserved for statues. This shows the 
relationship of the constructive elements of the portico 
built around the temple of Augustus, which corresponds 
to the adaptation of the Forum Augustum in the Span-
ish provincial capitals (cf. Pensabene 1993, Peña 2009). 
All these elements were worked in marmor Lunense as 
has been confirmed by the analysis of Samples 1 and 2. 
The first corresponds to a fragment of the face of Jupiter 

Ammon situated in the centre of the clypeus in the por-
tico attic. These decorative motifs have been recorded in 
the city since the 19th century and in terms of the most 
recent archaeology, they have been found as fragments 
in the same building levels, thus demonstrating that the 
finishing touches were put to each clipeus at the time of 
construction. The second belongs to a segment of panels 
with candelabra that separated the shields, establishing 
a different decorative model from the caryatides of the 
Forum Augustum. Recently A. Peña has identified other 
parallels of candelabra in the cities of Arles, Lyon and 
Avenches (Peña 2009b, 567).

reference Type of 
marmor name Origin

Techniques

p
LM

X
r

d

Se
M

1 and 2 Marble Carrara (marmor Lunensis) Luni – Carrara (Italy) x x x

3 Marble Cipollino verde (marmor Caristium) Karistos, (Eubea, Greece) x

4 Marble Greco scritto Annaba (Hipo Regius, 
Algeria) x

5 Marble Paros Paros island (Greece) x x x

6 Marble Pavonazzetto (marmor Phrigium) Iscehisar (Afion, Turkey) x

7 Marble Thassos Thassos (Greece) x x x

8 Calcibreccia Africano (marmor lucullaeum) Teos (Turkey) x

9 Limestone Giallo antico (marmor Numidicum)  Chemtou (Turkey) x

10 Limestone Rosso antico (marmor Taenarium) Tenaro cape (Greece) x

11 Limestone Portasanta (marmor Chium) Chios island (Turkey) x

12 Breccia Verde antico (marmor Thessalicum) Larisa (Tessalia, Greece) x

13 Porphyry Porfido rosso antico (lapis Porphyrites) Mons Porfirites (Egypt) x 

14 Calcibreccia Broccatello jaspi de la Cinta Tortosa (Spain) x 

15 Limestone Santa Tecla stone Tarragona (Spain) x 

16 Limestone Llisós Tarragona (Spain) x 

 PLM: polarizing light microscopy; XRD: X-ray diffraction; SEM: scanning electron microscopy.

Fig. 9. Microphotography (crossed polarizing lenses, x2) of 
sample 15.

Fig. 10. Diffractograms of the 3 analysed white marbles - samples 
1, 5 and 7. Key: Cc: calcite; Dol: dolomite.

Table 1. Reference, name and origin of the identified materials and techniques used.
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Sample 7 is a toe fragment from a foot with an in-
complete maximum length of 16.70 cm and a width of 
8.20 cm. It belonged to a colossal sculpture of Thassos 
marmora whose finish comes within the parameters of 
a sculpture of a large statue, seated and with bare feet 
and which can be interpreted as of a person treated as a 
divinity. The find coincides with numismatic references 
of a seated statue of the divine Augustus, which shows 
one foot placed forward with only the front part resting 
on the platform on which the statue stood, as shown by 
the examples from Herculaneum or Leptis Magna (Bos-
hung 2002). However, we are also aware that it is also 
within the sculptural tradition present in other members 
of the Julio-Claudian family, but whose definite identi-
fication is not possible with the current data. This huge 
statue would have formed part of the sacred complex and 
was probably placed in one of the exedras of the portico 
within the temple cella. It was part of the sacred area, 
either inside one of the large exedra or presiding over the 
temple cella. Sample 5 is a piece of Paros marmor from 
the edge of a monumental crater measuring 46.70 cm in 
diameter.

The diversity of polychrome marbles reflects a sce-
nographic treatment established in the Roman model, 
where the marmora from the occupied provinces evokes 
the concept of maiestas imperii in the period when mar-
mor Lunense was the material used as a substitute in con-
struction and decoration. We can therefore state that the 
major form of identified polychrome typology comes 
from quarries of imperial property and also that the stat-
uary elements are of Hellenistic marbles. The result must 
have been a large sacred area that was multicoloured 
thanks to the contrast of the pavements, possibly of San-
ta Tecla stone, with the architectural elevation and deco-
ration of the interior spaces of Lunense (Pensabene 2002; 
Cisneros 2002; Ungaro 2002). Another relevant fact is 
the identification of the marmora used in the West at the 
beginning of the 2nd century AD: rosso antico, verde an-
tico and porfido rosso. These point to a restoration of the 
Tarragona temple of Augustus and the different archi-
tectural elements worked in marmor Proconnesium which 
have also been associated with this historic episode.
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MARMORA AT The TArrACO Of The AnTOnIneS: The ASSeMbLAge Of SAnT pAu 
And SAnTA TeCLA hOSpITAL (TArrAgOnA, SpAIn)1

A. Gutiérrez Garcia-M. and J. López Vilar

Abstract
This paper presents an assemblage of marmora found 
during the archaeological excavation undertaken in 
1992, a small part of the site where the Hospital of Sant 
Pau and Santa Tecla stands today, at Rambla Vella of 
Tarragona (Spain). Most of them are coloured marmora 
from a wide range of quarries: not only local (Santa Te-
cla stone, Alcover stone) and regional (broccatello) but 
also imported, such as giallo antico, pavonnazzetto, af-
ricano, portasanta, porfido rosso, serpentino, breccia di 
Settebasi. Even though some fine-grained, white marble 
fragments were also found, they are not being discussed 
here. Despite the small number of fragments recovered, 
this set is highly interesting as they were found in a clear, 
well-dated stratigraphical context: a soil from 125-150 
AD that filled up some sort of building from Augustan 
times. The location of the site, on the limits of the up-
per part of the town, which was devoted to public areas 
(mainly related to the imperial worship, the provincial 
government and public), and the lower part of Tarraco, 
where the other activities (residential, colonial govern, 
etc) took place, is also significant. Therefore, both its lo-
cation and its date are significant, as during this period 
the upper part of Roman Tarraco underwent major ur-
ban modifications which gave it the magnificence worthy 
of the capital of the largest province of the western part 
of Roman Empire. 

Keywords 
Coloured marmora, local stone, column reuse, strati-
graphic context, Tarraco, Flavian times. 

Brief background: marmora finds from ancient 
Tarraco 

The discovery of imported ancient marbles at the ar-
chaeological excavations of Tarragona is common. This is 
not surprising given the importance of the town in Ro-
man times as capital of the provincia Tarraconensis as 
well as its excellent location in terms of maritime com-
munications, which made Tarraco the arrival point of 
many goods, both from the eastern and western Mediter-
ranean2 (Fig. 1).

The exploitation in Roman times of a local golden-
yellow to pinkish limestone called ‘Santa Tecla Stone’ 
that, thanks to its decorative properties can be included 
among the marmora, is well known3. However, imported 
marbles were also employed at Tarraco. Among them, the 
white marble of Luni-Carrara hold a preeminent place 
as it was the main material used to embellish the upper 
part of the ancient town as it was largely employed at the 
forum provincialis and the imperial worship area4. Nev-
ertheless, other marmora have been also found as being 
part of the ornamental programme of the town but on a 
smaller ratio. Indeed, both other white marbles and some 
of the most prized ornamental stones of the entire Medi-
terranean basin, have been identified. Among them, four 
types stand out since they have been identified all the ar-
chaeological excavations with marmora fragments: cipol-
lino or marmor Caristium, africano or marmor luculleum, 
pavonazzetto or marmor Docimium, and giallo antico or 
marmor Numidicum5. 

However, most of the marbles fragments found at 
Tarraco appeared out of context, pulled off the monu-

1. This work has been undertaken within the framework of the “Explotación, uso e intercambio de materias primas inorgánicas entre el 
norte de Hispania y el sur de la Galia y los puertos de Roma” (code HAR2008-04600/HIST) and “La explotación y comercio de los recursos 
naturales en el norte de la Hispania romana: lapis, metalla, aqua” (code HAR2011-25011) research projects, funded by Secretaría de Estado 
de Investigación (Dirección General de Investigación y Gestión del Plan Nacional de I+D+I ) of the Ministerio de Ciencia e Innovación of the 
Spanish Goverment as well as the project “Territori, ciutat i port: El comerç entre Roma i Hispània septentrional a partir de les àmfores i els 
marbres” (code 2010 PBR 0020), funded by the Agencia de Gestió d’Ajuts Universitaris i de Recerca (AGAUR) of the Generalitat de Catalunya. 

2. For a global vision of Roman Tarraco see Alföldy 1978 and Aquilué et al. 1991; all the archaeological excavations undertaken during the 
recent decades at Tarragona have been compiled and published as the number 5 volume of the Documenta Series of the ICAC (Macias et al. 2007). 

3. The exploitation, use and chronology of extraction and employment of this limestone has been object of a thorough study, presented 
during the IX ASMOSIA Conference, held in Tarragona in June 2009, and included on the exhibition Marbles and Stones from Spain 
organized in occasion of this same Conference (Àlvarez et al. 2009a, 2009b); its existence and use, however, was already known thanks to 
being mentioned in several previous works (see Gutiérrez Garcia-M. 2009, 208). 

4. During the second half of the 1st century AD, the upper town of Tarraco was reorganized in three terraces; the upper one was destined 
to the imperial cult with the erection of a temple surrounded by a portico while the middle one hosted the forum of the province and 
associated buildings and the lower one was the Circus. The several finds on marble show that the first two terraces were largely decorated with 
ornamental elements elaborated on marble from Luni (Pensabene 1993; Mar 1993; Pensabene and Mar, 2004; Macias et al. 2007, 776-778; 
Pensabene 2004, 436; Àlvarez et al. in press). 

5. It is worth noting that the last three of these marmora were largely used in the architectural programmes related to the imperial figure 
in the time of Augustus (and that the quarries that supplied all of them, as well as the white marble of Luni, were of imperial property since 
very early (Pensabene 2002, 46; Rodà 2004, 405). 
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ments that they decorated and in secondary use, either 
within waste contexts, reused as building material or re-
elaborated in later periods6. Hence the importance of an 
assemblage of marbles, even of small quantity, when it 
comes from a clear, well-dated stratigraphical position, 
either when it is found still decorating the original mon-
ument and/or when it comes from the contexts of a pos-
sible workshop. 

The assemblage from Sant Pau and Santa Tecla 
Hospital

In fact, the case of the marble assemblage from Sant 
Pau and Santa Tecla Hospital is quite uncommon on the 
framework of the archaeological excavations undertaken 
in Tarragona. This assemblage was uncovered in 1992, 
during the rescue excavation of a small part of the lot 
where the Hospital of Sant Pau i Santa Tecla stands to-
day, at Rambla Vella of Tarragona, at the south limit of 
the lower terrace of the upper part of Tarraco (Fig. 1)7. 

Only part of the site consisting of about 50 m2 was ob-
ject of archaeological works due to the fact that the rest 
of it had been lowered previously without archaeologi-
cal control; as a result, the existing Roman remains were 
destroyed. 

Nevertheless, the results of this small dig were rather 
interesting. It revealed the remains of a wall and a pave-
ment of beaten soil dating from Augustus’ times; they 
probably belonged to a building of domestic purposes, 
which was demolished during the second quarter of the 
2nd century AD after which a big cistern paved with opus 
signinum was build. A small but remarkable set of mar-
ble fragments was found among the soil that filled in the 
structure of Augustan times. The date of this context 
is precise enough: it ranges among 125-150 AD, and 
in this lies an important part of the interest of the as-
semblage. 

A total of number of 46 marbles fragments was un-
covered at Sant Pau and Santa Tecla Hospital site (Table 
1). As already stated, even though this set is quite restrict-
ed in size when compared with other marble assemblages 

6. See the identification of marbles by A. Àlvarez of the pieces of marmora and other stones found at a 5th century waste pit excavated 
by the TED’A (Alvarez 1989) as well as the latest finds, also from late Roman contexts, which are presented at this same volume (Àlvarez et 
al.; Arola et al.). 

7. The excavation was first presented at the XIV International Conference of Classical Archaeology held in Tarragona in the following 
year (Foguet and López 1994) and has been also included at the Planimetria Arqueològica de Tarraco (Macias et al. 2007, 88-90, fitxa 264).

Fig. 1. Location of Sant Pau and Santa Tecla 
Hospital archaeological site (star). 
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num. Stratigraphic 
context nº Marble type Type of object / thickness

1 216 Giallo antico veneer (15 mm)

2 212 Giallo antico moulding

3 112 Giallo antico fragment

4 112 Giallo antico veneer (17,5 mm)

5 112 Portasanta veneer (11,5 mm)

6 215 Portasanta veneer (17 mm)

7 112 Pavonazzetto veneer (8 mm)

8 216 Pavonazzetto brecciatto veneer (10 mm)

9 112 Santa Tecla stone veneer (26,5 mm)

10 112 Santa Tecla stone veneer (24,5)

11 112 Santa Tecla stone veneer (23,5 mm) // burnt

12 216 Santa Tecla stone veneer (22 mm)

13 112 Santa Tecla stone veneer (9,5 mm)

14 112 Santa Tecla stone veneer (indet.)

15 112 Santa Tecla stone veneer (indet.)

16 112 Alcover stone veneer (12 mm)

17 112 Broccatello veneer (9,5 mm)

18 112 Rosso antico veneer (16 mm)

19 112 Breccia di Settebasi veneer (6 mm)

20 112 Africano veneer (13 mm)

21 112 Greco scritto veneer (11 mm)

22 216 Fine-grained, white marble (Carrara?) veneer (12 mm)

23 112 Fine-grained, white marble (Carrara?) fragment

24 112 Fine-grained, white marble (Carrara?) fragment

25 112 Fine-grained, white marble (Carrara?) veneer ?

26 112 Fine-grained, white marble (Carrara?) fragment

27 112 Fine-grained, white marble (Carrara?) fragment

28 112 Fine-grained, white marble (Carrara?) fragment

29 112 Fine-grained, white marble (Carrara?) fragment

30 112 Cipollino? veneer (23 mm)

31 112 Pavonazzetto fluted column fragm. (edge:16 mm)

32 112 Fine-grained, white marble (Carrara?) veneer (31 mm) 

33 116 Fine-grained, white marble (Carrara?) fragment

34 112 Fine-grained, white marble (Carrara?) fragment

35 112 Fine-grained, white marble (Carrara?) fragment

36 112 Fine-grained, white marble (Carrara?) veneer (19 mm)

37 112 Fine-grained, white marble (Carrara?) veneer (21 mm)

38 112 Indeterminate veneer (32,5 mm)

39 112 Portasanta fluted column fragm. (edge: 17 mm)

40 112 Giallo antico fluted column fragm. (edge: 18 mm)

41 112 Giallo antico fluted column fragm. ?

42 112 Pavonazzetto veneer (5 mm)

43 112 Pavonazzetto veneer (18 mm)

44 112 Pavonazzetto veneer (18 mm)

45 112 Porfido rosso veneer (8 mm)

46 112 Porfido verde di Grecia veneer (8 mm)

Table 1. Table showing the entire assemblage of marmora found at Sant Pau and Santa Tecla Hospital archaeological site.

MARMORA AT The TArrACO Of The AnTOnIneS: The ASSeMbLAge Of SAnT pAu And SAnTA TeCLA hOSpITAL (TArrAgOnA, SpAIn)
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from other excavations nearby (i.e. at the Part Alta of 
Tarragona)8, its significance is nevertheless high. 

First of all, it is entirely composed by stones intend-
ed for ornamental purposes and it includes both white 
marbles and coloured marmora (Fig. 2). Also, despite the 
restricted number of fragments, it is representative of a 
wide range of ornamental stones used in ancient times. 
Thus, the only type of white marble found at Sant Pau 

and Santa Tecla Hospital is most likely the almost omni-
present at Tarraco white marble from Luni-Carrara9; yet 
the variety of coloured marmora is significant. 

On the other hand, it is worth noting that not only 
marmora from all the Mediterranean basin but also from 
local and regional provenance have been identified as 
part of this set (Fig. 3). Indeed, the count indicates a 
significant presence of local marble in Santa Tecla, from 
the local quarries opened at the area of La Budallera, only 
a few kilometers north from the town of Tarraco10. Yet 
there is also one example of another local stone, Alcover 
stone, which, even though it cannot be counted among 
the marmora, it has been identified in other sites of 
around Tarraco as being used for ornamental purposes11. 

Broccatello, or Jaspi de la Cinta, from the quarries 
near Dertosa (modern Tortosa, about 80 kilometers 
south from Tarragona), is also represented at this as-
semblage with only one fragment. Although this stone 
cannot be considered of foreign provenance due to the 
proximity of its point of extraction to the point of use, 
i.e. Tarraco, broccatello was used undoubtedly as orna-
mental stone as it was used not only in Hispania but also 
in other places of the western and central empire next to 
the most highly prized marmora12. 

Nevertheless, the overwhelming majority of the frag-
ments belong to imported marbles. Among them, the 
(probable) white marble from Luni-Carrara stands out 
as the most numerous. Second in number are giallo an-
tico (marmor Numidicum) and pavonazzetto (marmor 
Docimium), from the African and oriental territories of 
the Roman Empire, respectively. The other marbles from 
the farthest side of the Mediterranean basin that were 
documented at Sant Pau and Santa Tecla Hospital are 
three fragments of portasanta (marmor Chium), one sin-
gle fragment of several other marmora, i.e. africano (mar-
mor luculleum), breccia di Settebasi, rosso antico, porfido 
verde (lapis Lacedemonius), and porfido rosso (or lapis 
Porphirites) (Table 1). 

Besides its provenance, some other considerations can 
be made on these marbles. They all are small fragments, 
mostly from thin veneers of below 2 cm of thickness but 
a few of them are 2,3 to 3,2 cm thick. Nevertheless, some 
of them are tiny parts of fluted column shafts (Fig. 4). 
Their characteristics indicate that in the vicinity of the 
site could an officina marmoraria might have existed. In-
deed, the small size of the fragments recovered showed 

8. See footnote 6. 
9. All them are fine-grained marble and very alike; despite they have not been object of analysis yet, the overwhelming use of Luni-

Carrara marble at the upper part of ancient Tarraco strongly points at this provenance for our fragments. 
10. For an account of the quarries where Santa Tecla stone was exploited see Àlvarez et al. 2009a, 40-52 and Gutiérrez Garcia-M. 2009, 

208-222. 
11. Alcover stone has been mostly identified as epigraphic medium in plaques and other flat-plaques purposes such as pavement slabs or 

tombstones due to its strong bedding, it has been also found employed as wall veneers at the ‘lower’ baths of the Roman villa of Els Munts 
(Altafulla) and at the Roman villa of La Llosa (Cambrils), at the territorium of Tarraco (Gutiérrez Garcia-M. 2009, 224-225). Despite 
this stone lacks a colourful pattern as it is of light brown colour, once polished shows an homogeneity and fine finish that supports the 
assumption that in some cases it was used as ornamental stone, even of moderate richness if compared with other materials. 

12. Broccatello is one of the best-known marmora from Spain as it has been object of atention of several scholars and researchers (Àlvarez 
1985, Àlvarez et al. 2009b, 74-79; in press; Falcone and Lazzarini 1998; Mayer and Rodà 1999); for an updated compendium of the places 
where broccatello has been identified and its use, see Gutiérrez Garcia-M. 2009, 234-237. 

White marble vs coloured marmora

white marble
31%

coloured marmora
69%

Indeterminate
2%

Local
17%

Regional
2%

Western Empire
57%

Eastern Empire
20%

Indeterminate
2%

Foreign
78%

Fig. 2. Pie chart showing the ratio of white marbles versus 
coloured marmora found at Sant Pau and Santa Tecla Hospital 
archaeological site.

Fig. 3. Pie chart showing the ratio of imported, regional and 
local marbles found at at Sant Pau and Santa Tecla Hospital 
archaeological site. 
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Fig. 5. Fragment of veneer 
in pavonazzetto with 
evidence of its cut by using 
a coping saw. Foto: J. 
López Vilar.

that they are the residual parts of cutting larger pieces, 
i.e. cutting waste.

Conclusions

As already mentioned, despite the restricted number 
of fragments of recovered at Sant Pau and Santa Tecla 
Hospital site, the variety of marmora is significant. This 
is especially true in the case of the coloured marmora; 
indeed, when compared with other marble assemblages 
from the upper area of Tarraco13, the range of marmora 
represented at our assemblage compares favourably with 

the other assemblages, which are, in contrast, consid-
erably larger in number of fragments. Focusing on the 
proportions of marble types of our assemblage, it is 
also worth noting that the proportions of each marble 
type within the assemblage match with what has been 
observed overall for the use of ornamental marbles at 
Tarraco. Thus, it reflects the significantly higher pres-
ence of white marble (probably) from Luni-Carrara in 
comparison with the rest of the set. The next most rep-
resented marbles are two of those also recorded as largely 
employed not only at other contexts of Tarraco, pavonaz-
zetto and giallo antico; africano, which together with the 
previous ones and cipollino forms the group of marmor 
mostly employed in decorative programmes related to 
the imperial power in Augustan times, was also found 
but with only one single fragment.

Next to the imported marbles, regional and local 
stones should be not forgotten. As for most of the im-
ported marmora, only one piece of broccatello has been 
recovered. Santa Tecla stone is more common, as it is 
usual in the context of Tarraco since it is the decorative 
stone par excellence of the town. Nevertheless, the ab-
sence of llisós, a Jurassic stone with relative ornamental 
qualities that crops out at the same spots where Santa 
Tecla appears14, is quite noteworthy, especially if we take 
into account that another local stone with relative orna-
mental qualities but from further away, Alcover stone, 
was found at the site. 

On the other hand, these fluted column fragments 
implies the presence at Tarraco of this type of columns 
made of pavonazzetto, portasanta and giallo antico may-
be erected at some point of the upper part of the town, 
where the representation and worship areas were. How-

13. See above, footnote 6. 
14. An account of the macroscopic, microscopic, exploitation use and chronology of this stone is included at the monograph on Santa 

Tecla stone (Àlvarez et al. 2009a, 16, 30, 37-52, 66-71, 95-96). 

Fig. 4. Three fragments of fluted column shafts found during 
the excavations of the site. Foto: J. López Vilar. 
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ever, the fact that fragments of fluted columns as well as 
relatively thin plaques, some of which still keep the lower 
break that indicates it was produced with a coping saw, 
in those same marbles indicate that these columns were 
actually cut down in plaques (Fig. 5). Thus, at this point 
or at least nearby, there was a workshop whose activity 
was to put in new uses abandoned or unused materials. 

Therefore, this assemblage not only confirms the 
presence of such valued materials, some of them in form 
of large columns, in the second quarter of the 2nd cen-
tury AD at the capital town of the Hispania Tarraconensis 
but also points to the existence of possible workshop in a 
quite central location of the town.

Therefore, we believe that this new assemblage makes 
a small but significant contribution to the understanding 
not only of the monumental area of the upper Tarraco 
but also of the management and reuse of these materials 
once in the provincial capital. 
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COLuMnS And ROTAe In TArrACO MAde WITh grAnITe frOM The TrOAd

I. Rodà, P. Pensabene and J. Á. Domingo

Abstract
A large number of granite shafts from the Troad are 
preserved in Tarraco. Many of them belong to a very 
similar typology and size, meaning that they must have 
come from the same building. We propose that this was 
the porticus in summa cavea of the amphitheatre or more 
probably the portico of the representational square in 
the provincial forum. Furthermore, the presence of ro-
tae from the paving of the worship hall of that forum 
allows us to document a restoration of this area at the 
same time as we attest the architectural and decorative 
similarities to the Templum Pacis in Rome. Analysis of 
these pieces also allows us to study their reuse in the 
early Christian and Visigothic periods, as well as the 
probable export of some shafts to other towns during 
the mediaeval period. 

Keywords 
Tarraco, granite, Troad, shaft, imports.

Introduction

Granite columns from the Troad are among the most 
commonly found architectural elements in the Mediter-
ranean area, along with cipollino, Sienite, Proconnesus 
and Thassos stone shafts. Shafts exported from the Troad 
were often accompanied by Corinthian capitals from 
Proconnesus, indicating that standard measurements 
were used. Even more important is the fact that the trans-
portation of a product of this type would have involved 
a considerable organisational and financial effort; this is 
worth analysing, as the presence in the West of columns 
imported from the East is in itself a warning that up to 
now it has not been sufficiently valued and taken into 
account by researchers. To date there has been a lack of 
quantitative data that would have allowed progress to be 
made in this line of study.

Our aim here is to provide an inventory of the Troad 
shafts in Tarraco, which, as a port city, would have had 

plenty of possibilities for receiving large items of import-
ed stone, such as monolithic column shafts. Given the 
importance, the high cost and the widespread dissemi-
nation of polychrome marble in Roman architecture, it 
would be useful if researchers at different archaeological 
sites began to circulate more comprehensive and detailed 
information that also includes column shafts, either im-
ported or made locally and with or without an archaeo-
logical context. This would be a notable contribution to 
the historical reconstruction of the impact of the ruling 
classes, both in terms of their respective levels of wealth 
and their ability to understand and transmit the official 
architectural language of the Empire as an instrument of 
high propagandistic, symbolic and economic value. 

Tarraco

The abundance of Troad granite shafts documented 
in Tarraco (Tarragona), with forty-five either complete 
or fragmented examples, is surprising. Most of them are 
shafts of a similar size, which leads us to believe that they 
were imported for the same building project. In this case 
we should consider that they may have been imported 
directly from the quarries and not necessarily through 
the port of Rome, as this would not have been a two-
way cargo carried in vessels designed for other types of 
product as in that case there would only have been room 
for a few shafts (two or three perhaps, with a maximum 
of four)1.

The provenance of these shafts varies, probably as 
a consequence of their reuse over the centuries. For ex-
ample, thanks to various early documents we know that 
some of them were used to build a church dedicated to 
Saint Peter that once stood in the Sescelades area, a few 
kilometres to the north of the city. In the sixteenth cen-
tury the shafts were taken from this church for use in 
other buildings; in 1563 some were reused in the church 
of Sant Pere in Reus (Tarragona)2, in 1582 two were used 
on the entrance to the Santíssim chapel in Tarragona ca-
thedral and in 1598 four were placed on the façade of 

1. The marble-transporting vessel found off Camarina was carrying only two large columns of giallo antico (length 6.25 m, approx. 
diameter 65 cm, approx. weight 18 tons) and some very small blocks of sandstone (perhaps to stabilise the columns). It also contained items 
of craftwork, including a decorated metal vessel, a group of amphorae produced in Africa (Ostia 59 and Ostia 23, Africana I types, for the 
wine or garum from Proconsular Africa, the location of the giallo antico quarries) and terracotta and bronze tableware. The amphorae have 
allowed the wreck to be dated to the second century AD, a date further confirmed by the coins from between the middle and the third quar-
ter of that century. The columns were lying almost in parallel on the vessel’s decking (Di Stefano 1992, 175-206; Di Stefano 2002, 627-641; 
Tortorella 1981, 362; Parker 1976, 25-31; Parker 1992, 94, no. 163). 

2. In 1562 work began on building the choir of this church and according to the minutes of the chapter meeting on 9 August 1562 a 
request was made to the see of Tarragona for a column from the church of Sant Pere de Sescelades, which at that time was in ruins: “…sup quo-
dam pilare lapidis ex illis que sunt in ecclesia Sancti Petri de Cessalatis pettito per iuratos ville de Reddis pro fabricatione sue ecclesie...”, Tomás Ávila 
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the Palau de la Generalitat (the Regional Autonomous 
Government) in Barcelona3. 

The most homogeneous collection of shafts comes 
from the excavations of the amphitheatre; they were 
used, as we will see below, to build the Visigothic church 
in the arena. Tarragona’s Archaeological Promenade also 
has numerous shafts, twenty-three in total from diverse 
origins; some were recovered from the sea, leading us to 
believe that there must have been a shipwreck, while five 
or six of them may have come from those found in the 
“old fish market” that, at an undetermined time, were 
buried in front of the town hall to preserve them, until 
they were disinterred in 18874. However, as these are old 
finds and information, there is practically no documenta-
tion and we can only attest their presence and attempt to 
reconstruct complexes based on their sizes and modules, 
with an average diameter of around 40-55 cm and with 
the flares and top tori of the shafts superficially carved. 

use and reuse of Troad granite in Tarraco

We know of more than forty shafts made with this 
type of granite in Tarraco, some of whose whereabouts 
are currently unknown (nos. 40, 41 and 43). Most can be 
attributed to a single building complex as they have simi-
lar features: an identical type of shaft flare and top torus 
and very similar measurements, a height of between 4.42 
and 4.62 m (the fully preserved shafts are nos. 1, 5, 31 
and 32 and the almost complete shafts are nos. 33 to 36 
with a height of 4.11 to 4.12 m), a flare diameter of 58 
to 65 cm, a lower diameter of 51 to 58 cm, a top torus 
shaft diameter of 52-58 cm and an upper diameter of 45 
to 50 cm. 

Among the examples that cannot be attributed to this 
typology, a fragment preserved in the Diocesan Museum 
(no. 45) stands out. We know virtually nothing about 
the examples we have not been able to find (nos. 40, 41 
and 43) and the shaft buried in Rovellat Square (no. 42), 
which has one of its ends fractured and the other embed-
ded below the walls of the present-day houses (Berges 
1974, Fig. 10). These can only be hypothetically attrib-
uted to the Troad typology, as we have been unable to 
observe them directly. 

As far as the large group of shafts of a similar typology 
(nos. 1 to 39) is concerned, we know very little about 

where they were found. In these cases they had been re-
used; some appeared in excavations in the amphitheatre 
(nos. 2, 20, 24-29, and 37-39, and examples 40 and 41, 
whose whereabouts are currently unknown, also came 
from the amphitheatre and can therefore be attributed to 
the same typology), whereas others were Found in the sea 
off the Milagro Beach near the amphitheatre (nos. 15, 
16, 17, 19, 21 and 23).

There are many indications that the examples found 
in the amphitheatre actually came from the Visigothic 
basilica built in the arena in the second half of the 6th 
century AD (TED’A 1990, 234). All the shafts had been 
cut down from a height of 4.42-4.62 m to 3.45-3.55 m 
(nos. 2, 37-38). In addition, some were found inside 
the basilica or in its immediate vicinity and cannot be 
linked to the Romanesque church built over the Visig-
othic basilica, as that had engaged rather than detached 
columns made of El Mèdol stone (TED’A 1990, 227). 
The shafts were placed inside the Visigothic basilica 
separating the naves, as the Roman pedestals reused as 
bases for these columns have a circular recess on the up-
per face, the diameter of which coincides with that of 
the granite shafts that must therefore have fitted into it. 
Moreover, the presence of a chancel pier from between 
the late 6th century and the early 7th century AD (Macias 
et al. 1999, 226, nº 4), with a curved inflection on one 
of its sides based on which we can reconstruct a diam-
eter of 55 cm, is proof that it adjoined one of the granite 
shafts whose lower diameters range from 55 to 60 cm 
(Domingo 2011, 817).

There are major doubts with respect to the origi-
nal source of these shafts and many varying hypotheses 
have been put forward since the nineteenth century 
(Arco 1894, 2). The most plausible are those that link 
them to a hypothetical portico in summa cavea in the 
amphitheatre (Ventura 1954, 277) or with the portico 
in the “square of representation” in the provincial forum 
(Gimeno 1991, 350; Pensabene 1993, 67; Güell et al. 
1993, 190). This latter hypothesis was put forward by B. 
Hernández Sanahuja in 1877, in one of the earliest men-
tions of these shafts5.

With respect to the first hypothesis, the state of con-
servation of the amphitheatre does not allow us to con-
firm whether this portico in summa cavea actually exist-
ed. Furthermore, in the seating area, which is preserved 

1963. The minutes of the Consell Municipal de Reus of 22 August 1563 tell us that one of the council members “és anat a Tarragona per a la 
colutna y diu lo mestre ne vol vn dobló y que la colutna astaria en VII lliures VIII sous”. The Consell determined that “que sia remes als senyors 
de jurats ab alguns promens que miren la pedra sia millor”, Liaño 1992, 143. This column does not exist. Nowadays, one column supports 
and divides the vault of the choir, yet it is not of granite but white limestone; it consists of several tambours and rests on a simple quadrangular 
base with a single torus. A similar column is embedded in the side wall supporting the choir. In fact, E. Liaño, when referring to the work car-
ried out by Domingo Sarobé in the priory church of Sant Pere between 1561 and 1566, including the bell tower and the choir supported on 
vaults, notes the presence of various columns brought from Tarragona, Liaño 1992, 45. We are grateful to Jaume Massó for this information.

3. Sánchez Real 1994, 79-83. The shafts reused in the doorway of the Santísimo chapel were found abandoned in the square in front of 
the church of San Pedro de Sescelades. On 24 August 1582 the Tarragona Municipal Council granted Archbishop Antonio Agustín permis-
sion to transfer them to the cathedral, Morera 1904, 51.

4. La Provincia de Tarragona (30-IX-1887), 2; Diario de Tarragona (26-XI-1887), 2.
5. We have to thank Jordi López Vilar for pointing this reference out to us: Hernández Sanahuja 1877, folio 5: “...on the four sides of 

this immense square ran a portico or covered gallery (peristylum) supported by a granite colonnade...” / (note): “This portico measured 5.43 
metres from the vault or roof to the pavement. It was of the Doric order and the columns that supported it were of blue granite, 3.75 m 
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to the beginning of the summa cavea, as well as on the 
base of the exterior façade wall, there is no perimeter wall 
that from the base of the building could have served as a 
support for the columns of an upper portico, as is found 
in the amphitheatres that have this structure (Golvin 
1988). Moreover, it is not common to find porticos in 
Hispanic amphitheatres6 and the height of the shafts, 4.5 
m, appears excessive.

Neither does the financing of the building appear to 
fit in with this possibility. Based on the inscription that 
decorated one of the aditus, it has been interpreted that 
the cost was met by a single private individual, a flamen 
of the imperial cult (Alföldy 1997, 62-67, 96-97) in the 
time of Trajan or Hadrian (TED’A 1990, 196-198). It 
seems unlikely that this person would have been able 
to pay the high cost of importing such a large number 
of columns of this type. Neither is it likely that these 
columns would have been brought in for the restoration 
of the amphitheatre commissioned by Emperor Helioga-
balus in 221, according to an inscription on the upper 
part of the podium that surrounded the arena (Alföldy 
1975, nos. 84; 1997, 68-92, 96-97; 2011, 921). This in-
scription lists the restored sections (gates, tribune of the 
authorities, seating, podium and arena) and there is no 
mention of any portico.

With respect to the second hypothesis, neither is 
there any firm evidence that these shafts came from the 
portico of the so-called “square of representation” in 
the provincial forum. In fact, none of the shafts whose 
provenance we know of was found in the vicinity of this 
building complex. However, the shaft measurements 
fit in quite well with the portico columns of the forum 
square. The rear wall of this podium was decorated with 
a succession of El Mèdol stone Tuscan pilasters 3.2-3.5 
metres apart. Together with the capital, these pilasters 
were 4.8 m high, to which we have to add an architrave 
of 51 cm (Güell et al. 1993, 188-190)7. This size is only 
slightly less than that of the columns whose granite shafts 
measured 4.42-4.62 m (to which we have to add the base 
and the capital). This difference in height between the 

pilasters and the columns could be resolved if we assume 
that the beams that supported the roof of the portico, 
whose sockets in the rear wall are just above the pilaster 
architraves, were embedded inside the architraves corre-
sponding to the columns on the portico façade, whose 
width of 14 m could also suggest the presence of a twin 
colonnade. Moreover, the width of the pilasters, 70 cm, 
is quite a good match for the diameter of these shafts. 

In any event, the granite shafts cannot be from earlier 
than the 2nd century AD, when granite from the Troad 
began to be exported all over the Mediterranean (Laz-
zarini 2004, 108)8, whereas the provincial forum was 
built in the Flavian period (Mar 1993, 111-113; Pen-
sabene and Mar 2010, 243-307). Moreover, the diam-
eter of these shafts fits perfectly that of two Proconnesus 
marble capitals from the time of Hadrian; they have a 
lower diameter of 54-55 cm and may have been part of 
a renovation of the provincial complex9. Therefore, if 
the granite shafts and Proconnesus capitals are from the 
forum portico, we would probably be looking at a com-
pletion of the construction at that time or a Hadrianic 
restoration (Pensabene 1993, 67). 

With respect to the shafts recovered from the sea off 
the Miracle Beach near the amphitheatre (Sánchez Real 
1951, 144) (nos. 15, 16, 17, 19, 21 and 23) –those of 
an unknown origin that have marine concretions (nos. 
8-13) could be identified with the columns we know 
were «embedded in the Llevant Wharf (…), that serve 
to tie up the cables of the vessels» (Tarragona…1923, 54; 
TED’A 1990, 227)– all show signs of reworking. They 
have been cut down, two of them obliquely, turning the 
originally monolithic shafts into tambours with a height 
of 1-1.2 m, except for the last two which are 0.64-0.66 
m high; no. 15 also has a hole in the cut surface and no. 
19 a circular fissure in one of its sides. Therefore the ship 
that sank while transporting these shafts was probably 
not sailing to Tarraco, but taking them for reuse in an-
other town in the Middle Ages.

We have some evidence that suggests the plundering 
of Tarraco’s monuments in the Middle Ages. This, for 

high, in a single piece. The width of this gallery was 3.70 m, and the distance between columns was 3.40 m. The general foundation, as well 
as that of the columns, and that of the corresponding pilasters, embedded in the wall, were of white Italian marble”. Hernández Sanahuja 
1877, Folios 62-63: “The columns that supported this peristylum were of blue granite, of a single piece, whose shaft measured 3.75, of which 
all over Tarragona can be seen fragments, more or less large, in addition to those that are preserved whole, one of them in the Museum; its 
diameter is 0.60, like that of the pilasters. (...) the width of the peristylum or gallery was 3.70 (...). Of this gallery there is no other vestige, if 
we exclude the interior wall of the abattoir (...), that today forms the foundations of the façade of the house of Don Cayetano Martí, and on 
which said columns rested, leading us to believe that the width of Santa Ana Street occupies the place of the mentioned gallery”.

6. The amphitheatre in Itálica may have had one (Corzo 1995, 198). Such important amphitheatres as those of Nîmes, Cumas, Casino, 
Arles, Mérida, etc. do not have a portico in summa cavea (Golvin 1988).

7. These pilasters rested on an Attic base and a marble-lined pedestal, elements that have been completely lost (Hernández 1877, 61). 
The Tuscan capitals are 48 cm tall, a considerable height for this order, which J. Gimeno justifies as the aesthetic need to compensate or 
standardise the norms required by the predominance of the Corinthian order (Gimeno 1989, 125-126), whereas P. Pensabene believes that 
it was conditioned by the height of the rows of blocks of which the capitals formed part (Pensabene 1993, 67).

8. For granite from the Troad, see Ponti 1995, 291-320, and for its distribution throughout the Mediterranean, see Pensabene, Bruno 
1998, 20, Fig. 19.

9. The measurements of these capitals have recently been revised and differ slightly from those published previously (Pensabene 1993, 
no. 1-2, 33-35). The first capital (MNAT-34251) presents a height of 79.5 cm, a reduced lower diameter, probably for reuse, of 50 cm, and 
a reconstructed lower diameter of 54 cm. The second capital (MNAT-34252) presents a height of 81 cm, a reduced lower diameter, probably 
for reuse, of 49 cm, and a reconstructed lower diameter of 55 cm. 
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example, is the explanation given for the total lack of 
shafts and capitals among the remains of the two early 
Christian basilicas next to the River Francolí (López Vi-
lar 2006, 120). Moreover, if we take into account the 
fact that the city was almost completely abandoned at 
the beginning of the eight century AD, following the 
Arabic occupation of the area, and only repopulated in 
the twelfth century AD (Menchon et al. 1994, 229-230), 
and that the use of spolia is barely documented in it’s 
mediaeval buildings, it becomes obvious that such spolia-
tion was used to supply other areas. A city that remained 
virtually abandoned for four centuries could easily have 
become a giant quarry for the supply of all types of build-
ing material (Domingo 2011, 815).

Finally, in Tarragona we also document three large ro-
tae made of granite from the Troad that have been reused 
in different parts of the cathedral (nos. 46-48)10. These 
consist of four large semicircular plaques 203-208 cm in 
diameter and 18.5 cm thick. One was reused as a tym-
panum at the entrance to the thirteenth-century Santa 
Tecla la Vella chapel (no. 46) (Serra Vilaró 1960, 26-27), 
another is preserved in the garden in front of that chapel 
(no. 47) and two more have been reused in the floor of 
the presbytery of the Corpus Christi chapel in the cathe-
dral (no. 48)11.

These large rotae would originally have come from 
the paving of a large Roman public building, probably 
the hall of worship that presided over the upper terrace 
of the city’s provincial forum. The structure of this square 
shows notable similarities to the Forum Pacis in Rome 
(Pensabene and Mar 2010, 243-307), in which the Sev-
eran-period paving of the hall of worship was decorated 
with an opus sectile consisting of large rotae 2.54 m in 
diameter and made with various types of marble: pavon-
azzetto, granito del Foro (6 cm thick) and red porphyry 
(4 cm thick), framed by small strips of red porphyry 
set inside giallo antico squares that are in turn set in a 
reticulate pattern of rectangular pavonazzetto plaques 
(Fogagnolo 2007, 267-278; Meneghini 2009, 84). It is 
therefore plausible to consider that these rotae came from 
the paving of the hall of worship that presided over the 
upper terrace of Tarraco’s provincial forum, an imitation 
of that of the Templum Pacis12, although chronologically 
they must belong to a phase later than the construction 
of the building, the fruit of a restoration probably car-
ried out in the second century AD. The floor of this hall 

was repaved, at least partially, with reused marble plaques 
around the first half of the fifth century AD (Serra Vilaró 
1960, 63-65; Sánchez Real 1969, 281-293; Sánchez Real 
1988-89, 92). However, we do not know enough about 
the true extent of this repaving to be able to discern 
whether the rotae were extracted at that time or whether 
they may have remained in situ.

Baetica

The case of Baetica may be different as the volume 
of olive oil exported to Rome in Dressel 20 amphorae 
was so huge that it would have justified a return cargo of 
column shafts from Porto, without completely ruling out 
orders sent directly to the quarries in the Troad, given the 
great wealth of the province and its senatorial class. Many 
Baetican senators were curatores operum publicorum and 
as such were able to enter into contact with the trade 
circuits of the Empire’s main marble producers (Caballos 
1990, 54). In this way we can account for the presence of 
granite shafts from the Troad in Corduba, Astigi, Itálica 
and Hispalis13.

In Corduba (Córdoba) we find shafts made of this 
material in the mosque; they have been studied by A. 
Peña (Peña 2009, 247-272; Peña 2010, 120-127)14, who 
added to the earlier study carried out by C. Ewert and 
J.-P. Wisshak (Ewert and Wisshak 1981). Other recently 
discovered granite shafts, which cannot be definitely at-
tributed to the Troad, were found in an indeterminate 
building dating from between the mid-fifth and seventh 
centuries AD15. 

Of the 32 known granite shafts found in Astigi 
(Écija), 11 are from the Troad (Felipe 2008, 117-128; 
Williams-Thorpe and Potts 2002, 182-184, Table 3); 
they have all been reused or are of unknown provenance 
and their lower diameters allow them to be grouped into 
five examples of 85-90 cm and two of 64-66 cm. Also 
in Astigi fragments of imported granite shafts from the 
Hadrianic phase of the temple in Galindo Street have 
been found, although we do not know if they can be at-
tributed to the Troad type (Buzón 2009, 112-113). 

In Hispalis (Seville) there are five known shafts re-
used in the building in Mármoles Street; they are all of a 
similar size of around 8.68 metres, approximately 30 feet 
(Márquez 2003, 138-139). There are also three shafts 

10. We are grateful to Cris Salom for telling us about these pieces.
11. J. Serra Vilaró attributed these pieces to a hypothetical late-Roman building in the area, forming the tympana of its doors (Serra 

Vilaró 1960, 88-109). However, we have no archaeological evidence of this building.
12. The Tarraco rotae are slightly smaller in diameter. Other examples of floors with this type of decoration can be found in various pub-

lic buildings in Rome: the paving of the exedra in Trajan’s Forum, with a diameter of 1.89-2.35 m; the southern portico of Caesar’s Forum, 
with a diameter of 2.4 m; the temple of Venus and Roma, with a diameter of 2.4 m; and the Pantheon, with a diameter of 1.95-2.44 m.

13. For the use of imported and local granite in Hispania see Williams-Thorpe and Potts 2002, 167-194.
14. There are in fact six shafts, concerning two of which there are doubts as to their attribution to granite from the Troad (Peña 2010, 

126-127, 231-236, no. 5: max. height. 277 and diam. 45; no. 122: max. height. 294 and diam. 41; no. 130: max. height. 294 and diam. 
42; no. 200: max. height. 307 and diam. 42-43; no. 201?: max. height. 317 and diam. 44; no. 212?: max. height. 279 and diam. 40). The 
diameter of the shafts reused in the Córdoba mosque therefore have a slightly smaller diameter than those of Tarragona. 

15. This building has a hypostyle structure with several naves defined by reused shafts, some of white and greyish marble and others of 
grey granite. These shafts have various differing heights and diameters. León and Murillo 2009, 410.
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made with Troad granite on the exterior of Seville cathe-
dral. Finally, in Itálica we know of three Troad granite 
shafts from the so-called “Casa de los Pájaros” (House of 
the Birds) (Williams-Thorpe and Potts 2002, 182-184, 
Table 3). The use of the shafts in these Baetican towns 
dates from the reign of Hadrian.

General considerations

there are a large number of granite shafts from the 
Troad in Tarraco, although the fact that they are almost 
all of a similar size (approximately 15-16 feet high) sug-
gests they came from the same building complex, prob-
ably of a public nature given the high cost of the mate-
rial. In this respect, it should also be remembered that 
series of standard-sized shafts are still found next to the 
point of extraction in the granite quarries of the Troad 
and although their measurements do not correspond ex-
actly to the ideal sizes (16, 20 and 40 feet), they are close 
to them. That is to say, shafts often have measurements 
that are slightly smaller or larger than the standard se-
ries, depending on whether the granite vein from which 
they were extracted allowed precise measurements to be 
obtained. 

There are two buildings in Tarraco in which these 
shafts may have been used: the portico in summa cavea of 
the Roman amphitheatre and the portico of the “square 
of representation” in the provincial forum. In the am-
phitheatre there is no firm evidence of the existence of 
a portico, although it was built in the time of Trajan or 
Hadrian when this type of granite was being exported 
all over the Mediterranean. The second complex, the 
provincial forum, was built in the Flavian period, before 
granite began to be exported from the Troad. Neverthe-
less, the shafts may have been added during a later reno-
vation, perhaps in the time of Hadrian. There are several 
indications that reinforce this hypothesis:

1) The coincidence between the diameter of the gran-
ite shafts and that of two Proconnesus marble Corinthian 
capitals manufactured in the Hadrianic period in work-
shops in the Urbs (Pensabene 1993, 33-35, nos. 1-2). 
The likely, although not definite, origin of these capitals 
in the provincial forum could be evidence of a renovation 
or the completion of this building complex in that pe-
riod, in which capitals from Proconnesus and shafts from 
the Troad would have formed part of the same columns. 

2) Hadrian’s restoration of the temple of Augustus in 
Tarraco (Hist. Aug., V, Adr., 12,3), which would proba-
bly have presided over the upper terrace of the provincial 
forum (Casas et al. 2009, 277-283; Macias et al. 2011, 
187-200). This restoration carried out during the em-
peror’s residence in the city in the winter of 122-123 AD 
shows how at least part of this complex was remodelled 
at that time.

In fact, it is interesting to consider that the granite 
shafts arrived in the city due to the Emperor Hadrian’s 
stay. However, the fact that the provenance of the ma-
jority of the preserved shafts is unknown means that we 

cannot identify with any certainty the building they were 
originally used in.

Annex. Catalogue of shafts and rotae from the 
Troad found in Tarraco

no. 1. On the Archaeological Promenade. Unknown 
provenance. Total height 455; flare diam. 65; lower 
diam. 57; top torus diam. 58; upper diam. 50. The flare 
and top torus are preserved; the former has a convex sec-
tion and the latter, which is very tall, has a slightly convex 
section and a flat fillet below. Figs. I, 1 and V, 1. 

Bibl.: Gimeno 1991, 348, no. 409.
no. 2. On the Archaeological Promenade. Found in 

the south-western sector of the amphitheatre arena, al-
though we cannot rule out that it was placed there dur-
ing an archaeological excavation. Max. height 345; lower 
diam. 53; top torus diam. 52; lower diam. 49. Only the 
top torus is preserved; it is very tall and has a slightly 
convex section. On the lower part there is evidence of a 
much eroded fillet. Figs. I, 2 and V, 2.

Bibl.: TED’A 1990, 228, no. 25, probably; Gimeno 
1991, 348, no. 410.

no. 3. on the Archaeological Promenade. Unknown 
provenance. Max. height 203; flare diam. 61; lower 
diam. 55; upper diam. 49. Only the convex-section flare 
is preserved. Figs. I, 3 and V, 3.

Bibl.: Gimeno 1991, 348-349, no. 411.
no. 4. On the Archaeological Promenade. Unknown 

provenance. Max. height 357; flare diam. 56; lower 
diam. 51; upper diam. 46. Only the convex-section flare 
is preserved. Figs. I, 4 and V, 4.

no. 5. On the Archaeological Promenade. Unknown 
provenance. Total height 462; flare height 63; lower height 
58; top torus diam. 58; lower diam. 51. The flare and the 
top torus are preserved; the former has a convex section 
and the latter consists of a small fillet followed by a high 
torus with a slightly convex section. Figs. I, 5 and V, 5.

Bibl.: Gimeno 1991, 347, no. 407.
no. 6. On the Archaeological Promenade. Unknown 

provenance. Max. height 440; lower diam. 52; top torus 
diam. 56; upper diam. 49. Only the top torus is pre-
served; it consists of a small fillet with a flat section and 
a very high torus with a slightly convex section. Figs. I, 
6 and V, 6.

Bibl.: Gimeno 1991, 348, no. 408.
no. 7. On the Archaeological Promenade. Unknown 

provenance. Max. height 316; lower diam. 52; upper 
diam. 46. Neither the flare nor the top torus are pre-
served. Figs. I, 7 and V, 7.

Bibl.: Gimeno 1991, 349, no. 412, probably.
no. 8. On the Archaeological Promenade. Unknown 

provenance. Max. height 103; lower diam. 47; upper 
diam. 48. Neither the flare nor the top torus are pre-
served. The surface presents marine concretions. Figs. II, 
8 and VI, 8.

no. 9. On the Archaeological Promenade. Unknown 
provenance. Max. height 213; lower diam. 47; upper diam. 
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45. Neither the flare nor the top torus are preserved. The 
surface presents marine concretions. Figs. II, 9 and VI, 9.

Bibl.: Gimeno 1991, 350, no. 416.
no. 10. On the Archaeological Promenade. Un-

known provenance. Max. height 266; flare diam. 60; 
lower diam. 52; upper diam. 52. Only the convex-sec-
tion flare is preserved. The surface presents marine con-
cretions. Figs. II, 10 and VI, 10.

Bibl.: Gimeno 1991, 350, no. 416.
no. 11. On the Archaeological Promenade. Un-

known provenance. Max. height 133; flare diam. 51; 
lower diam. 49; upper diam. 48. The beginning of the 
convex-section flare is preserved. The surface presents 
marine concretions. Figs. II, 11 and VI, 11.

Bibl.: Gimeno 1991, 350, no. 416.
no. 12. On the Archaeological Promenade. Un-

known provenance. Max. height 116; lower diam. 48; 
upper diam. 47. Neither the flare nor the top torus are 
preserved. The surface presents marine concretions. Figs. 
II, 12 and VI, 12.

Bibl.: Gimeno 1991, 350, no. 415.
no. 13. On the Archaeological Promenade. Un-

known provenance. Max. height 100; flare diam. 53; 
lower diam. 49; upper diam. 48. Only the convex-sec-
tion flare is preserved. The surface presents marine con-
cretions. Figs. II, 13 and VI, 13.

Bibl.: Gimeno 1991, 350, no. 416.
no. 14. On the Archaeological Promenade. Un-

known provenance. Max. height 177; flare diam. 58; 
lower diam. 53; upper diam. 50. Only the convex-sec-
tion flare is preserved. The surface presents marine con-
cretions. Figs. II, 14 d VI, 14

no. 15. On the Archaeological Promenade. Found 
in the sea off the Milagro Beach. Max. height 121; lower 
diam. 54; upper diam. 56. Neither the flare nor the top 
torus are preserved. The shaft has been cut down and has 
a rectangular-shaped hole in one of its surfaces. Figs. II, 
15nd VI, 15.

Bibl.: Gimeno 1991, 352, no. 420.
no. 16. On the Archaeological Promenade. Found 

in the sea off the Milagro Beach. Max. height 125; lower 
diam. 66; upper diam. 63. Neither the flare nor the top 
torus are preserved. The shaft has been cut down. Figs. 
II, 16 and VII, 16.

Bibl.: Gimeno 1991, 352, no. 420.
no. 17. On the Archaeological Promenade. Found 

in the sea off the Milagro Beach. Max. height 104; lower 
diam. 40; upper diam. 36. Neither the flare nor the top 
torus are preserved. Figs. II, 17 and VII, 17.

Bibl.: Gimeno 1991, 352, no. 420.
no. 18. On the Archaeological Promenade. Un-

known provenance. Max. height 84; flare diam. 55; low-
er diam. 50; upper diam. 50. Only the convex-section 
flare is preserved. Figs. II, 18 and VII, 18.

no. 19. On the Archaeological Promenade. Found 
in the sea off the Milagro Beach. Max. height 125; lower 
diam. 44; upper diam. 43. Neither the flare nor the top 
torus are preserved. It has a large circular fissure on one 
side. Figs. II, 19 and VII, 19.

Bibl.: Gimeno 1991, 352, no. 420.
no. 20. On the Archaeological Promenade. Found fall-

en next to the pit in the amphitheatre in 1933. Max. height 
154; lower diam. 47; upper diam. 47. Neither the flare nor 
the top torus are preserved. Figs. II, 20 and VII, 20.

Bibl.: Gimeno 1991, 351, no. 419, probably.
no. 21. On the Archaeological Promenade. Found 

in the sea off the Milagro Beach. Max. height 66; lower 
diam. 46; upper diam. 44. Neither the flare nor the top 
torus are preserved. Figs. II, 21 and VII, 21.

Bibl.: Gimeno 1991, 352, no. 420.
no. 22. On the Archaeological Promenade. Max. 

height 127; lower diam. 44; upper diam. 41. Neither the 
flare nor the top torus are preserved. Figs. II, 22 and VII, 
22.

no. 23. On the Archaeological Promenade. Found 
in the sea off the Milagro Beach. Max. height 64; lower 
diam. 45; upper diam. 47. Neither the flare nor the top 
torus are preserved. Figs. II, 23 and VII, 23.

Bibl.: Gimeno 1991, 352, no. 420.
no. 24. In the Amphitheatre. Found inside the Visig-

othic basilica in the amphitheatre. Max. height 128; low-
er diam. 48; upper diam. 47. Neither the flare nor the 
top torus are preserved. Figs. III, 24 and VIII, 24.

Bibl.: TED’A 1990, 228, no. 26, probably; Ventura 
1954, 277.

no. 25. In the Amphitheatre. Found in the south-
western sector of the amphitheatre arena. Max. height 
155; lower diam. 55; upper diam. 50. Only the convex-
section flare is preserved. Figs. III, 25 and VIII, 25.

Bibl.: TED’A 1990, 229, no. 31; Gimeno 1991, 351, 
no. 419, probably.

no. 26. In the Amphitheatre. Found inside the Visig-
othic basilica in the amphitheatre attached to the south-
ern enclosing wall of the Romanesque church. Max. 
height 226; lower diam. 50; top torus diam. 48; lower 
diam. 44.5. Only the top torus is preserved; it has a flat 
section and a cavetto at the bottom. The height of the 
top torus appears to be lower than that of the rest of the 
catalogued examples. Figs. III, 25 and VIII, 25.

Bibl.: TED’A 1990, 228, no. 27; Ventura 1954, 277.
no. 27. On the roundabout of the Vía Augusta. 

Found in the south-western sector of the amphitheatre 
arena. Max. height 195; lower diam. 51; upper diam. 48. 
Neither the flare nor the top torus are preserved. Figs. III, 
27 and VIII, 27.

Bibl.: TED’A 1990, 229, no. 30, probably.
no. 28. On the roundabout of the Via Augusta. 

Found in the north-western sector of the amphitheatre. 
Max. height 180; flare diam. 57; lower diam. 53; up-
per diam. 53. Only the convex-section flare is preserved. 
Figs. III, 28 and VIII, 28.

Bibl.: TED’A 1990, 228-229, no. 28; Gimeno 1991, 
349-350, no. 414.

no. 29. On the roundabout of the Via Augusta. 
Found in the north-western sector of the amphitheatre 
arena. Max. height 170; lower diam. 58; upper diam. 55. 
Neither the flare nor the top torus are preserved. Figs. III, 
29 and VIII, 29.
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Bibl.: TED’A 1990, 229, no. 29. 
no. 30. On the roundabout of the Via Augusta. Un-

known provenance. Max. height 270; lower diam. 56; 
upper diam. 53. Neither the flare nor the top torus are 
preserved. Figs. III, 30 and VIII, 30.

no. 31. In the Santíssim chapel of the cathedral. 
From the Sescelades area to the north of the city. Max. 
height 444; flare diam. 56; lower diam. 54; top torus 
diam. 42; lower diam. 39. Preserves the flare and the top 
torus turned into a small torus. Figs. III, 31 and IX, 31.

no. 32. In the Santíssim chapel of the cathedral. 
From the Sescelades area to the north of the city. Max. 
height 442; flare diam. 56; lower diam. 54; top torus 
diam. 48; upper diam. 45. Preserves the flare and the top 
torus turned into a small torus. Figs. III, 32 and IX, 32.

no. 33. On the façade of the Palau de la Generali-
tat in Barcelona. From the Sescelades area, to the north 
of the city. Max. height 412; lower diam. 51; top torus 
diam. 53; upper diam. 44. It has been slightly trimmed at 
the bottom and the shaft is broken into two pieces. The 
top torus consists of a small torus followed by a narrow 
fillet of flat section. Figs. IV, 33 and IX, 33.

no. 34. On the façade of the Palau de la Generali-
tat in Barcelona. From the Sescelades area, to the north 
of the city. Max. height 412; lower diam. 51; top torus 
diam. 53; upper diam. 44. It has been slightly trimmed at 
the bottom and the shaft is broken into two pieces. The 
top torus consists of a small torus followed by a narrow 
fillet of flat section. Figs. IV, 34 and IX, 34.

no. 35. On the façade of the Palau de la Generali-
tat in Barcelona. From the Sescelades area, to the north 
of the city. Max. height 412; lower diam. 51; top torus 
diam. 53; upper diam. 44. It has been slightly trimmed 
at the bottom. The top torus consists of a small torus 
followed by a narrow fillet of flat section. Figs. IV, 35 
and IX, 35.

no. 36. On the façade of the Palau de la Generalitat 
in Barcelona. From the Sescelades area, to the north of 
the city. Max. height 411.50; lower diam. 48; top torus 
diam. 53; upper diam. 44. It has been slightly trimmed 
at the bottom. The top torus consists of a small torus 
followed by a narrow fillet of flat section. Figs. IV, 35 
and IX, 35.

no. 37. National Archaeological Museum, no. inv. 
102. From the excavations of the amphitheatre in the 
1950s. Max. height 355; lower diam. 53; top torus 
diam. 56; upper diam. 49. The flare has not been pre-
served and the top torus consists of an astragal of slightly 
convex section. An incision separates this astragal from 
another which is in the normal fillet position; the latter 
of these is too large and has a convex curve meaning it 
cannot be considered to be a traditional fillet. Figs. IV, 
37 and IX, 37.

Bibl.: TED’A 1990, 228, no. 24, Fig. 240; Gimeno 
1991, 346-347, no. 405.

no. 38. National Archaeological Museum, no. inv. 
101. From the excavations of the amphitheatre in the 
1950s. Max. height 355; flare diam. 63; lower diam. 
58; upper diam. 52. Missing the top torus. Consists of 

a single monolithic shaft broken into two pieces that fit 
together perfectly. Figs. IV, 38 and IX, 38.

Bibl.: TED’A 1990, 228, no. 23, Fig. 240; Gimeno 
1991, 347, no. 406.

no. 39. In the amphitheatre. Found in the longitu-
dinal pit of the amphitheatre forming part of the surface 
stratum. Max. height 48; diam. 42. Probably preserves 
the flare, although this is much worn and was most likely 
semicircular.

Bibl.: TED’A 1990, 229, no. 32.
no. 40. Whereabouts unknown. Found in the 1936-

37 excavation of the amphitheatre in the surface stratum 
covering the arena and the fill of the pit. Max. height 
150; diam. 55. Both in dimensions and typology it can 
probably be associated with the rest of the shafts found 
in the amphitheatre.

Bibl.: TED’A 1990, 229, no. 33; Nogués 1942, 144.
no. 41. Whereabouts unknown. Found in the 1936-

37 excavation of the amphitheatre in the surface stratum 
covering the arena and the fill of the pit. Max. height 
150; diam. 55. Both in dimensions and typology it can 
probably be associated with the rest of the shafts found 
in the amphitheatre.

Bibl.: TED’A 1990, 229, no. 34; Nogués 1942, 144.
no. 42. In the subsoil of Rovellat Square. Found 

where it had fallen on the Roman floor, below the fifth-
century-AD building found in this square and associated 
with building structures from the third and fourth cen-
turies AD. We have not been able to observe this granite 
shaft fragment directly and therefore its attribution to 
the Troad type is hypothetical.

Bibl.: Berges 1974, 162, Fig. 10; Gimeno 1991, 350-
351, no. 417; Domingo 2011, 807. 

no. 43. Whereabouts unknown. Various fragments 
of a granite shaft found in Gasòmetre Street between the 
forum of the colonia and the theatre. Its attribution to the 
Troad type is hypothetical. 

Bibl.: Gimeno 1991, 351, no. 418.
no. 44. In the Diocesan Museum, in the garden in 

front of the Santa Tecla chapel in the cathedral. Un-
known provenance. It preserves the flare but not the top 
torus. Typologically it can be compared to the examples 
preserved on the Archaeological Promenade.

no. 45. In the Diocesan Museum, in the garden in 
front of the Santa Tecla chapel in the cathedral. Max. 
height 67, diam. 76.8. 

no. 46. Reused as a tympanum in the gate to the 
Santa Tecla chapel in the cathedral. Unknown prov-
enance. Total diam. 208, total width 18.5. A large semi-
circle carved in a stone block. The two surfaces are com-
pletely smooth. It was probably part of a giant floor rota.

Bibl.: Serra Vilaró 1950, 156-167; Serra Vilaró 1960, 
88-109.

no. 47. In the Diocesan Museum, in the garden in 
front of the Santa Tecla chapel in the cathedral. Prob-
ably from the tympanum of the doorway between the 
cathedral cloister and the Corpus Christi chapel which 
was removed when the door was rebuilt. Total diam. 204, 
total width 18.5. Identical to no. 46 above. In the profile 
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there are two longitudinal incisions. It was probably part 
of giant floor rota.

Bibl.: Serra Vilaró 1950, 156-167; Serra Vilaró 1960, 
88-109.

no. 48. Reused in the floor of the presbytery of the 
Corpus Christi chapel in the cathedral. Unknown prov-
enance. Total diam. 203. A large rota consisting of two 
semicircular blocks, one of which is broken. Identical to 
nos. 46 and 47 above. 

Bibl.: Serra Vilaró 1950, 156-167; Serra Vilaró 1960, 
88-109.
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Fig. 1. Drawings: Unitat de Documentació Gràfica (ICAC).
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Fig. ii. Drawings: Unitat de Documentació Gràfica (ICAC).
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Fig. iii. Drawings: Unitat de Documentació Gràfica (ICAC).
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Fig. iv. Drawings: Unitat de Documentació Gràfica (ICAC).
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Fig. v. Photos: Unitat de Documentació Gràfica (ICAC).
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Fig. vi.  Photos: Unitat de Documentació Gràfica (ICAC).
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Fig. vii.  Photos: Unitat de Documentació Gràfica (ICAC).
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Fig. viii.  Photos: Unitat de Documentació Gràfica (ICAC).
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Fig. ix.  Photos: Unitat de Documentació Gràfica (ICAC).
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Abstract
Different analytical methods have been applied in the 
past to pinpoint the origin of marbles, however they 
often do not discriminate in sufficient detail between 
marbles of different provenance. Therefore a technique 
for characterizing marbles was developed which can be 
used in concert with the established methods. The pro-
posed method is based on the “crush and leach” analysis 
of extractable total dissolved solids -TDS- from mar-
bles and carbonate rocks in general. Samples available 
from sculptures etc. are very limited in size. Therefore 
heterogeneity is one of the main problems of conven-
tional provenance detection methods, using the chemi-
cal or isotopic composition of marbles to identify their 
origin. The results from fluid inclusion investigations 
of carbonate rocks show that the fluid phase is usually 
relatively uniform with respect to its chemical composi-
tion. Metamorphism is an isochemical process and does 
not homogenize the chemical differences of the proto-
lith (carbonate sediments in the case of marbles). The 
method presented here is based on the analysis of the 
chemistry of inclusion fluids which in general were very 
well homogenized during metamorphic recrystallization. 
The composition of the extracted solutes depends on the 
depositional environment of the original carbonate rock 
(seawater, evaporation brines, primary dolomitization ef-
fects, etc.) and on the post-depositional alteration of the 
inclusion fluids in the marbles. A challenging problem 
in the field of investigating the provenance of marbles is 
the discrimination between the so-called Paros II mar-
bles and those from the Marmara island (Prokonnesos 
marble). Until now these two types of white, medium-
grained marbles defied all attempts of discrimination 
when using the established methods because of their 
similar isotopic and chemical characteristics. By using 
the parameters obtained by the chemical analysis of the 
inclusion fluids a complete separation of the composi-
tional fields and a perfect discrimination between these 
two marble sites can be achieved.

Keywords
Marble provenance, stable isotopes, fluid inclusions, 
trace elements, Paros II, Prokonnesos.

Introduction

During the last decades several attempts have been 
made to determine the provenance of marbles used in 
ancient architecture and sculpture. To pinpoint the place 
of origin of the marble to an area or even to a special 

TRACINg ThE ORIgIN OF MARBLES By INCLuSION FLuID ChEMISTRy

w. Prochaska and D. Attanasio

quarry may be of appreciable importance in investigating 
ancient trading routes and trade relations. A material-
specific classification can be conductive to understand 
if the workshops of an area used marbles of acceptable 
quality from a local quarry or quarrying areas or if they 
used imported marbles in or without combination with 
local ones. Furthermore during restoration activities the 
knowledge of the origin of the marbles used in architec-
ture may be of importance for supplying more or less 
original types of marbles. It may also be of interest for 
evaluating the authenticity of an artifact information on 
the provenance of the used material.

At the end of the 19th century Lepsius (1891) used 
petrographic investigations to discriminate between dif-
ferent classical marbles. Some decades later instrumental 
chemical analyses, especially the analysis of trace ele-
ments, were used to find new criteria for ascribing a mar-
ble to a specific source (e.g. Rybach and Nissen 1965). 
In the last decades multi-element neutron activation 
analysis (NAA) of various trace elements was attempted 
to pinpoint the origins of marbles (e.g. Oddone et al. 
1985; Grimanis and Vassilaki-Grimani 1988; Mello et al. 
1988; Moens et al. 1992). Additionally to the standard 
methods, Electron Paramagnetic Resonance (EPR) was 
and still is successfully used by different autors (e.g. Ma-
niatis and Mandi 1992; Attanasio et al. 2008) for the 
characterization of white marbles.

with the advent of stable isotope analysis of carbonate 
rocks, a new method seemed to be at the archaeologists’ 
hand to assign a marble sample precisely to its origin. 
After the pioneering work of Craig and Craig in 1972 on 
the classical marbles of the Greek islands, legions of pa-
pers have been published on this topic. However, with the 
rapidly increasing number of historical marble quarrying 
sites and with the increasing number of analyzed samples 
in general, the compositional fields in the isotope dia-
gram became larger and many classical marbles showed 
relatively large ranges of overlap. Germann et al. (1980) 
discussed the limits of the usability of isotope analysis for 
the determination of marble provenance. The most im-
portant and widely used databanks for stable isotope data 
of marbles were established by Herz (1987), Gorgoni et 
al. (2002) and Attanasio et al. (2006). 

Other analytical techniques based on isotope analysis, 
such as Sr isotopes (e.g., Brilli et al. 2005), have been 
attempted for this purpose, but still lack a substantial 
database and are usually too expensive to analyze large 
numbers of samples. The majority of researchers consider 
only a multi-method approach to assign white marble 
samples reliably to their original sources.

The purpose of this study is to present an additional 
method for investigating the provenance of marbles. By 
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no means it is intended to substitute other established 
methods. The approach presented below to characterize 
marbles in general is expected to contribute substantially 
to the solution of the problem of the provenance of mar-
bles and offers some fundamental advantages compared 
to different methods so far used for this purpose. Espe-
cially in cases where these procedures do not sufficiently 
discriminate between different samples or sample sets, 
this additional analytical approach may substantially 
increase the degree of discernability of different marble 
sources. Recently this method has been applied to in-
vestigate the origin of the marbles in the area of Ephesos 
(Prochaska and Grillo 2010; Niewöhner and Prochaska 
2009)

By petrographic definition marble is a carbonate rock 
that underwent metamorphic recrystallization of differ-
ent intensity. The stonemason industry uses this term in 
a wider sense insofar as the definition is extended to car-
bonate rocks (or sometimes also silicate rocks) in general 
which are capable of taking a polish. This study deals 
first of all with marbles in the petrographic sense where 
fluid inclusions are ubiquitous. However, the method 
of extracting and analyzing fluids and salts works very 
well also with non-metamorphic limestones. In this case 
the extracted analytes are most probably intergranular, 
soluble salts and not fluid inclusions in the general sense 
(Prochaska 1999).

Inclusion fluids

Different types of microinclusions are ubiquitous in 
practically all kinds of minerals and rocks. Single phase 
or polyphase inclusions do occur. These microcavities are 
filled with a fluid phase of different salinities. In the case 
of high salinities, so called daughter crystalls (usually hal-
ite - NaCl) can be observed. As a rule also a gaseous phase 
in the shape of a gas bubble occurs (H2O, N2, NH4…). 

The foul and characteristic smell emitted when breaking 
or cutting Prokonnesian marble originates by unclench-
ing the inclusions and releasing the gas phase, which in 
this case contains higher amounts of H2S thus emitting 
the characteristic odor.

The fluid which can be found in calcite or dolomite 
crystals of these rocks represents the volatile phase present 
during the formation of the rock which is generally the 
peak of the metamorphic event in the case of marbles. 
So called “primary inclusions” are formed during crystal-
lization of the mineral while “secondary inclusions” form 
later and can be found as trails of small inclusions along 
healed cracks. The size of the fluid inclusions covers a 
wide span from the sub-µm to the mm-range. Only in 
very rare cases the inclusions can be seen with the naked 
eye. Usually the inclusions are a few µm in size and can 
only be investigated under the optical microscope (Figs. 
1a, b and 2).

Grayish color of marbles is not necessarily related to 
silicate contaminants or to organic matter in the carbon-
ate rock. A high density of small inclusions can cause 
a grayish tint of a pure marble (even without any min-
eral contaminants) or, more frequently, darker, light grey 
spots or patches on white marbles can be observed due 
to an accumulation of inclusions in that area. Sometimes 
very pure marbles without any silicate contamination 
can be of gray color due to a high content and high den-
sity of these microinclusions.

The chemical composition of these inclusion fluids is 
highly variable and depends on the depositional environ-
ment of the carbonate sediment as well as on geologic 
processes that occurred after the lithification of the rock. 
The chemical composition of the fluids in marbles re-
flects the condition of the volatile phase present during 
recrystallization of the rock during metamorphism. The 
investigations of the chemical and the physical properties 
of these inclusions are the targets of geoscientific studies 
to elucidate the depositional environment of the carbon-

Fig. 1a, b. Examples of fluid inclusions in Ephesian marbles. Fig.1a (left hand side, length of image is 7 mm) shows a marble with 
heteroblastic texture with large calcite crystals and smaller dolomite grains in crossed polarized light. In higher magnification the 
dolomite grains typically exhibit dull cores filled with fluid inclusions and the rims are usually clear and free of inclusions (Fig. 1b, 
right hand side, length of image is 1,5 mm, plane polarized light).
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ate rock during sedimentation and grade of metamor-
phism, and of the geologic history in general. The fluids 
of geologically different marbles usually differ at least 
in some aspects in their chemical composition. For the 
purpose to pinpoint the origin of marbles as presented 
in this paper, the chemical composition of the inclusion 
fluids is solely used to characterize the marble of a given 
location without any further geoscientific conclusions 
and interpretations.

A pivotal advantage in using the chemistry of inclu-
sion fluids for the characterization of white marbles is the 
homogeneity of these fluids at least on local dimensions 
(e.g. a quarry site). Many chemical parameters of marbles 
are bound to trace minerals thus showing a wide range 
of the analytical results even on the scale of a hand speci-
men. REE (Rare Earth Elements) for example are almost 
exclusively bound to apatite, which is an ubiquitous trace 
mineral in marbles but irregularly distributed which re-
sults in a scatter of the REE data in two or three orders 
of magnitude.

The method

Sample requirements 

Appropriate sampling for a multi-method approach 
for the investigation of the provenance of white mar-
bles was discussed by different authors (e.g. Moens et al. 
1992). In the investigation of quarries the sample size 
generally does not play a big role, and handspecimens 
are usually taken in this case. The sample size for the 
investigation of architecture, artifacts, sculptures, etc. is 
very often limited. Especially in the case of the sculp-
tural decoration the available sample size is usually not 
big enough e.g. for the preparation of a thin section for 
petrographic investigations. The standard sample size 
for the investigation of the inclusion fluids is 1 g, but 
also lower amounts of some tenths of grams can be used. 

The sample should be a rock chip or some sand-size 
grains (or of course drillcores if available). Rock powder 
scratched from the surface or drilling powder is not suit-
able, for the majority of the inclusions has already been 
opened in this case. Furthermore, powder obtained by 
diamond drilling or by the use of normal stone driller 
(usually alloys of Fe, Mn, Cr,…) is heavily contaminat-
ed by these metals and cannot be used for trace element 
analysis. These powered samples are also not suitable for 
EPR measurements as drilling deforms the calcite lattice 
and reduces the Mn2+ sites and introduces defects (Ma-
niatis and Mandi 1992).

Special attention has to be paid to avoid weathered 
samples, especially those affected by chemical weather-
ing which strongly influences the chemical composition 
of the extracted fluids and the results of trace element 
analysis. A quarry sample should consist of some fresh 
small chips which can be used for analyses and a hand 
specimen as reference sample.

Generally, a sample of some tenths of grams provides 
enough material not only for a fluid analysis but also for 
a multi-method investigation. After crushing the sam-
ple and extracting the fluids for chemical analysis by ion 
chromatography, isotope and chemical analyses of trace 
elements can be done on the powder left after fluid ex-
traction. 

Sample preparation

Visible impurities like weathering crusts or silicate 
contaminants are manually removed. Calcite as well as 
dolomite marbles are crushed to a grain size between 1 
and 2 mm. The sample is carefully washed and repeat-
edly rinsed with triple distilled water for a few days until 
no surface impurities can be traced.

Leaching procedure

For analyzing anions as well as cations the fluid inclu-
sions have to be opened and extracted. The samples are 
hand crushed using an agate mortar and pestle. 1 g of the 
cleaned sample and 5 ml of triple distilled water are trans-
ferred to the thoroughly cleaned mortar and crushed. 
The milky solution produced is filtered with a syringe 
filter (nylon, < 0,2 µm) to separate the leachate from the 
ground powder. In special cases smaller amounts of sam-
ple of approximately 0,2 g may be sufficient.

Analysis

A set of ions is analyzed in 3 different runs. A Dionex 
system (DX-3000) with a micro-membrane suppressor 
is used for analysis of the anions. To obtain a minimum 
noise of the signal, external suppression is used. F-, Cl-, 
Br-, NO3

-, SO4
2-, and PO4

3- are analyzed in one run. Li+, 
Na+, K+, Mg2+, and Ca2+ are analyzed by a Dionex ion 
chromatography system (DX-120) with autosuppres-
sion. Because of the generally low concentrations of io-
dide in the inclusion fluids in marbles, I- is analyzed in a 

Fig. 2. Fluid inclusions in an Ephesian marble. The inclusions 
are filled with an aqueous fluid and gaseous phase (gas bubble 
within the inclusions).
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separate run using amperometric detection. An absolute 
prerequisite on the analytical equipment is that very low 
detection limits for Br- (~ 1 ppb) and for I- (~ 0,1 ppb) 
can be obtained. Accuracy was tested by running stand-
ards and turned out to be at 5 % for element ratios nor-
malized to Na.

The number and size of the inclusions can vary on 
a small scale, and also the intensity of grinding cannot 
easily be standardized. Therefore the amount of fluid re-
leased by crushing of a sample and in consequence the 
degree of dilution for individual analyses is not known. 
Thus all calculations are done after the absolute numbers 
have been normalized to Na. In the databank the fluid 
data are given as ionic ratios relative to Na multiplied 
by 1000. As described above these ratios will not be af-
fected by dilution of the inclusion fluids, efficiency of the 
crushing procedure, etc. thus allowing a direct compari-
son of the analytical results.

The chemical composition of the fluids seems to scat-
ter only in a very narrow range due to the homogeniz-
ing effect of metamorphism. However, like in the case of 
trace element analysis, some elements in the fluid com-
position are affected for different reasons and scatter ap-
preciably within a quarry thus being of limited use for an 
exact characterization of the marbles of a given site. NO3

- 
most probably depends on the equilibria between nitrate 
and ammonium during contact of the fluids with the air 
while crushing and is therefore not included in the data-
bank. PO4

3- is in most cases below the detection limits, 
and where small amounts can be analyzed the numbers 
scatter appreciably. It seems that the local and irregular 
occurrence of apatite is responsible for this spread of the 
PO4

3- numbers. Similar effects can be observed with the 
SO4

2- data, which are bound not only to the inclusion 
fluids but also to the occurrence of pyrite, which often 
displays alteration (weathering) rims even in macroscopi-
cally fresh and not-weathered samples (Fig. 3). Therefore 
the analyzed SO4

2- numbers often do not represent the 
sulfate content of the fluids but also the water-soluble 
sulfate of the weathering pyrites.

Analysis of the trace elements of the marbles 

The composition of significant trace elements of the 
marbles turned out to be an essential tool for discrimi-
nating white marbles and is therefore also included in 
the databank. Trace element composition has often been 
considered by many authors in the past not to be suitable 
or at least problematic for provenance studies of white 
marbles (e.g. Grimanis and Vassilaki-Grimani 1988; 
Conforto et al. 1975). The main reason for this disqualifi-
cation was the appreciable scatter of those trace elements 
related to trace minerals. For example, this is the case 
with the Rare Earth Elements (REE), which are to a high 
degree bound to apatite, a common but relatively hetero-
geneously distributed trace mineral in marbles. However, 
systematic investigations of those trace elements which 
are incorporated in the carbonate lattice showed that the 
contents of Mg, Fe, Mn, and Sr are valuable parameters 

for the chemical characterization of white marbles. Mg is 
mainly related to a dolomitic component of the marble 
and only subordinately incorporated in the calcite lat-
tice. Especially in the case of very small samples and an 
irregular distribution of the dolomite grains (see e.g. the 
Ephesian marble in Fig. 1) the Mg content can vary ap-
preciably. In most cases Fe is a component of the carbon-
ate phase, except in the case of higher amounts of pyrite. 
Fe and Mn usually correlate positively. Investigating e.g. 
Prokonnesian marbles, the very low Mn content can be a 
decisive criterion as exclusively all Prokonnesian samples 
(58) in the databank lay in the range between 12 and 18 
ppm Mn. Similarly Sr is substituting Ca in the carbonate 
lattice and covers a wide span from low values of about 
60 ppm (e.g. in some Ephesos II marbles) to more than 
2000 ppm.

A more detailed paper on the significance of trace ele-
ments for pinpointing the origin of white marbles is in 
progress.

The databank 

Up to now a databank for white marbles (> 900 quar-
ry samples) from different important marble sites in Asia 
Minor, from classical Greek localities, and from different 
alpine quarry sites has been established. Included in the 
dataset are the chemical composition of main elements 
and those trace elements which are related to the carbon-
ate phase (Mg, Fe, Mn, Sr, and Zn), stable isotope data 
(d18O, d13C) and the anionic and cationic composition 
of the inclusion fluids (Li+, Na+, K+, F-, Cl-, Br-, I-, SO4

2- 
and PO4

3-). 
As the yield of the crush-leach procedure depends on 

the number of inclusions, the intensity of grinding, etc., 
no absolute numbers are used for the calculations with 
the exception of DS (dissolved solids) which is the sum 
of the absolute contents of Cl, Na, and K. For a better 
comparison the results were normalized to Na multiplied 
by 1000. 

Fig. 3. Microprobe image of pyrite inclusions in white 
marbles. The core of the light phase is pyrite with alteration 
rims of Fe-hydroxides. 
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Analysis and processing of such a large number of 
variables requires a statistical treatment of the data. For 
this work we used the software “STATISTICA” for car-
rying out discriminant analyses. The results are graphi-
cally displayed usually showing the calculated composi-
tional fields in the form of 90 % ellipses.

The samples presented in this study were collected 
in different field campaigns during the last years (Fig. 
4). Many samples also included in the databank were 
supplied from the collection of Donato Attanasio. Sev-
eral physico-chemical properties of these samples have 
already been analyzed and published (e.g. Attanasio et 
al. 2006). 

The analytical data of the inclusion fluids analyzed so 
far can be obtained on request from the authors.

Case study (Prokonnesos vs. Paros II marbles)

In the following one conclusive example to demon-
strate the usability of the above described method will be 
given. One of the most important types of marble used 
in antiquity was mined in several quarries on the island 
of Prokonnesos in the Marmara sea, on which Attanasio 
et al. (2008) recently published an extensive investiga-
tion. There exists a vast number of isotope data on these 
marbles, and more recent investigations claim two dif-
ferent compositional fields (Prokonnesos I and II). This 
differentiation seems somewhat artificial and cannot be 
attributed to different localities or quarries. However, 
this problem will not be further dealt with in this paper. 
Another marble source of prime importance in antiquity 
was the island of Paros producing not only the famous 
“Lychnites”, a relatively finegrained statuario of highest 
quality from an underground mine in the Marathi val-
ley, but also non-Lychnites Marathi marbles and marbles 
form other localities on this island (Paros II marbles). 

It is well known that discrimination between 
Prokonnesos and Paros II marbles is one of the most 
difficult issues of scientific marble studies. The problem 
was clearly summarized by Herrmann et al. in a recent 

paper (2009) and may even be extended to the discrimi-
nation between Prokonnesos and Lychnites when these 
latter do not exhibit their typical and unique high d13C 
values. The problems which can arise by trying to dis-
criminate the two marble varieties are highlighted by the 
example of the marbles used in the architecture of the 
Katapoliani church built on the island of Paros in the 6th 
century AD, during the reign of Justinian. The church 
was decorated using mostly local marble spolia, but 
also several newly quarried elements whose provenance, 
however, has been variously assigned as Prokonnesian or 
Parian (Gruben 2000; Mitsani 2000). The studies car-
ried out on the two marble sites using EPR spectros-
copy in connection with other analytical techniques 
seem to improve the rate of discrimination (Maniatis 
and Polykreti 2000), but at the same leave uncertain the 
provenance of several of the marble elements tested at 
the Katapoliani church (Maniatis et al. 2000). More re-
cent studies carried out using a similar combination of 
analytical techniques (Attanasio et al. 2006) fully con-
firm that in the absence of additional data, discrimina-
tion between Prokonnesos and Paros may be difficult or 
even impossible.

There are other examples of problematic provenanc-
ing which include Pentelicon/Docimium discrimination 
as well as the safe identification of many different mar-
bles quarried in the Meander valley. The Prokonnesos/
Paros discrimination, however, remains probably the 
most serious problem in investigating the origin of white 
marbles, difficult to solve using simply isotopic analysis 
(Fig. 5), which is still the tool most commonly used for 
identifying the provenance of white marbles.

Characterizing the famous Paros-Lychnites and dis-
criminating them from other fine to medium-grained white 
marbles is usually a relatively easy task when they exhibit 
their usual heavy d13C numbers, whereas Paros II discrimi-
nation from Prokonnesos involves substantial problems as 
described above. However, the clarity of the discrimination 
improves a lot when using trace element data and espe-
cially the fluid chemistry data (according to the method 
described above) additionally to the isotope numbers. Both 

Fig. 4. Present databank (June 
2010) for white and black 
marbles including isotope 
numbers, trace element 
analyses and inclusion fluid 
chemistry data. The numbers 
represent the total numbers 
of investigated samples of a 
locality. Grey shaded fields 
represent black marbles.
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marble sites differ only slightly in some trace element con-
centrations (e.g. somewhat higher Mn numbers and lower 
Mg contents of the Parian marbles). A much better dis-
crimination can be obtained by analyzing the composition 
of the inclusion fluids. Especially the ratios of K/Na, Br/Na 
and I/Na differ appreciably thus allowing an almost perfect 
discrimination of both populations. 

In Table 1 the results of the statistical calculations 
are presented. Shown are the percentages of correct reas-
signment and the number of samples attributed to the 
corresponding locality. It is evident that the success rate 
increases with an increasing number of variables used. 

The best results and a clear discrimination between the 
Prokonnesos and the Paros marbles were obtained by us-
ing a large number of significant variables (Mg, Fe, Mn, 
Sr, DS, Li/Na, Cl/Na, K/Na, Br/Na, I/Na, and the sta-
ble isotope numbers d18O, d13C ) thus allowing an abso-
lute unequivocal discrimination between Prokonnesian 
and Parian marbles. In Fig. 6 this clear separation of the 
different fields after discriminant analysis and bivariant 
graphic presentation using the two main discriminant 
coordinates are shown.

% Correct Lychnites Paros II Prokonnesos

Variables: d18O, d13C

Lychnites 81,3 13 3

Paros II 83,3 15 3

Prokonnesos 79,3 11 46

Variables: Mg, Fe, Mn, Sr, d18O, d13C

Lychnites 81,3 13 3

Paros II 83,3 15 3

Prokonnesos 91,4 5 53

Variables: Mg, Fe, Mn, Sr, DS, Li/Na, Cl/Na, K/Na, Br/Na, I/Na, d18O, d13C

Lychnites 100 16

Paros II 100 18

Prokonnesos 100 58

Table 1. Percentages and number of samples of the correct reassignment of samples of 3 different groups of marbles (Lychnites, 
Paros II and Prokonnesos) using different variables. The success rate of correct reassignment increases appreciably when using the 
results of the chemical analysis of the inclusion fluids additionally to the stable isotope numbers.

Fig. 5. Isotope diagram and 90 % probability ellipses of the 
Paros and the Prokonnesos marbles. Note the considerable 
overlap of the Paros II and the Prokonnesos fields.

Fig. 6. Bivariant graph of the results of the discriminant 
analysis distinguishing between Parian and Prokonnesian 
marbles. Including the results of the trace element analysis and 
of the information of the inclusion fluid analysis a complete 
separation of the compositional fields can be achieved.
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Conclusions

The new method presented in this paper deals with the 
analyses of unconventional and new components of white 
marbles in order to trace their origin. This technique is 
not meant to substitute conventional methods like sta-
ble isotope analyses or EPR analyses usually employed to 
study the provenance of white marbles but to produce 
additional characteristic variables and provide a tool to 
avoid the widespread overlap of the compositional fields 
when using only the standard parameters. The approach 
is based on the analysis of the fluid content of microinclu-
sions occurring in all types of crystalline carbonate rocks. 
This technique is also applicable with unmetamorphosed 
limestones. In this case the extracted content of chemical 
substances most probably comes from intergranular salt 
enclosed in the rock during lithification.

The analytes are extracted from the sample by me-
chanical crushing. The sample has to be a solid fresh 
rock, either a chip or some sand-sized grains. Powdered 
samples are not suitable because in this case the inclu-
sions are not closed any more. For the standard analysis 
1g of sample is used, but exceptionally also some tenths 
of a gram of marble may be sufficient. An absolute pre-
requisite on the analytical facilities is the availability of 
a potential and clean preparation lab and that very low 
detection limits for Br- and I- can be reached during ion 
chromatography analysis. The anionic chemical compo-
nents analyzed are F-, Cl-, Br-, NO3

-, SO4
2-, PO4

3-, and 
I-. In a separate run Li+, Na+, K+, Mg2+, and Ca2+ are 
analyzed. The Mg2+ and Ca2+ numbers obtained are not 
used for the interpretation for they represent solution 
equilibria and not the original composition of the fluid 
trapped during lithification or metamorphism of the 
rock. Two different Dionex ion chromatography systems 
(DX-120 with electrochemical suppression and DX3000 
with external, chemical suppression) were used for this 
study. The ideal capacity that can be obtained in our lab 
is about 50 samples per week. 

An example to demonstrate the applicability of the 
above described method for pinpointing the provenance 
of marbles is the discrimination between the famous 
Paros II marbles and Prokonnesian marble from the Mar-
mara island off shore of Istanbul. These two famous types 
of marble exhibit very similar physico-chemical proper-
ties, and their differentiation always was a nasty problem 
when using only the established methods for studying 
the sources of marbles. A multivariate discrimination 
analysis of a large number of parameters obtained by the 
chemical analysis of the inclusion fluids allows a perfect 
discrimination of the compositional fields of these two 
important marble provinces.
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Abstract
Nine white marble sculptures from the Museum of Art 
and Archaeology, University of Missouri were analyzed 
to determine the quarry sources for the marble. The 
analyses included stable carbon and oxygen isotope mass 
spectrometry, EPR, and petrography. In conjunction 
with those results, art historical and archaeological con-
texts were considered when making final assignments.

Keywords
white marble, isotopes, EPR, petrography, portraiture, 
votives, Ptolemies, Hadrian, Nero, Etruscilla, sarcophagi, 
neo-attic.

Introduction

This study included nine white marble sculptures 
from the antiquities collection of the Museum of Art and 
Archaeology, University of Missouri, which were ana-
lyzed to determine the provenance of the stone. The ob-
jects chosen for testing date from the Roman Republican 
and Imperial periods, except one Ptolemaic portrait. The 
statuette of the young girl with a bird may be Hellenistic, 
but is more likely a Roman copy of a Hellenistic proto-
type. The other works include three portraits, two sar-
cophagi fragments, a fragment of a Neo-Attic krater, and 
a stele with an inscription to the Great Mother. Other 
objects in the Museum’s collection, including small figu-
rines, vessels, etc., were not tested because of their size 
and fragility. A Roman circus sarcophagus had previously 
been identified as Thasian marble.

Analyses and provenances

Powder samples were examined with stable carbon 
and oxygen isotope analyses on a mass spectrometer at the 
University of South Florida while solid samples were ana-
lyzed using EPR (spectral intensity, spectral line-width, 
and total spectral extensions) and petrography (maximum 
grain size and sample color) at the Istituto Struttura della 
Materia, CNR, Rome. The provenances were established 
by statistical data analysis of the experimental isotopic, 
EPR, and petrographic data, according to a method al-
ready described (Attanasio et al. 2006, 213-259). The re-
sults are listed in Table 1 and include the relative and ab-
solute probability parameters used to define the reliability 
of the assignments and defined as follows:

Relative probability: it is the probability of the sam-
ple to belong to some group within the assumption that 
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it originates in any case from one of the groups in the 
selection. The threshold is 60%. Low values indicate that 
the sample’s assignment is in doubt between two or more 
groups.

Absolute probability: it is a distance dependent pa-
rameter measuring the absolute probability that the sam-
ple belongs to the chosen group or, in other words, is a 
typical representative of the group properties. The thresh-
old is 10%, corresponding to samples on the edge of the 
90% probability ellipse. Low values indicate anomalous 
samples (outliers) or samples possibly not belonging to 
any group in the selection.

Object description and marble identification

Portrait of a Ptolemaic Queen, perhaps Arsinoë 
III; greek, 3rd century BC (MAA 61.66.1) (Fig. 1)

This portrait is characterized by the soft, late Classical 
modeling and passive demeanor that are typical of the ear-
lier Ptolemaic queens down through the 3rd century. Some 
later images have a stronger, more masculine character, 
with harder lines (Smith 1991, 208). Because of the ho-
mogenous stylization of the earlier portraits, their identifi-
cations are notoriously difficult. The identification of this 
portrait as Arsinoë III remains tenuous at best. A similar 
portrait, identified as Arsinoë II, is in the Musée Royale de 
Mariemont (inv. no. 161) (Kyrieleis 1975, 99).

Given that Egypt itself lacked native white marble 
sources, a surprising number of Ptolemaic portraits in 
marble survive. This attests the frequent import of Greek 
marbles to Alexandria, where portraits were likely made 
by Greek sculptors. Unfortunately, a wide scale test-
ing of Ptolemaic portraits has not been conducted, but 
two portraits in the MFA-Boston (inv. nos. 01.8207, 
01.8208) have also tested as Paros I. Together with the 
MAA portrait, these few examples unfortunately present 
inadequate evidence for determining the frequency of 
this esteemed stone at the Ptolemaic court, when the rul-
ers represented themselves in Greek rather than pharaon-
ic manner. Ptolemaic portraits in Thasian marble are also 
known (Herrmann, 1992). 

Portrait of the Emperor Nero; Roman, ca. 60-68 
AD (MAA 62.46) (Fig. 2)

Because he suffered a damnatio memoriae, the em-
peror Nero (r. 54-68 AD) did not leave behind great 
quantities of portraits. This example, from Egypt, per-
haps Alexandria, may have been warehoused rather than 
destroyed and was hastily altered later into a portrait of 
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Gallienus (r. 260-268) (Varner 2000, 146-149). On the 
other hand, the long locks of hair on the nape of the neck 
may indicate a previous identity for the portrait. That 
hairstyle is commonly associated with Caligula, and thus 
the portrait’s incarnation as Nero may be its first recarv-
ing. The stippled beard and incomplete backside could 
have been rendered in stucco, a characteristic common 
in marble portraits in Egypt, both from the Ptolemaic 
and Roman periods. Though somewhat rudimentarily 
carved, the emperor Nero is still recognizable, and the 
addition of paint and stucco would have embellished the 
portrait with further lifelike qualities. Like MAA’s Ptole-
maic portrait, this one is also made from Paros I marble.

Portrait of the Emperor hadrian; Roman, 
ca. 130-138 AD (MAA 89.1) (Fig. 3)

Unlike Nero, more than 175 portraits of the emper-
or Hadrian survive, and a number of types have been 
identified among those. Represented by the MAA head, 
one type depicts the youthful Hadrian wearing a neck 
beard, probably in the guise of the Greek hero Diomedes 
(Albertson, 1993-1994). Incised irises and carved pupils 
indicate a date of about 130 AD or later. One of the clos-
est parallels to the MAA head is one from the emperor’s 
palatial estate at Tivoli, today in the Museo della Villa 
Adriana (inv. no. 2260). The characteristics of these por-
traits can also be linked to the general style of Aphrodis-

Fig. 1. Portrait of a Ptolemaic Queen, perhaps Arsinoë III. Fig. 2. Portrait of the Emperor Nero.

Fig. 3. Portrait of the Emperor Hadrian.

B. kIDD, D. ATTANASIO AND R. h. TykOT
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ian portraiture (Smith, 2006), though the treatment of 
the hair curls is rather different. Most importantly, the 
presence of Göktepe marble in Hadrianic and later Ro-
man sculpture has been indentified in a number of other 
examples (Attanasio et al. 2009a). To these, we can now 
add the MAA’s portrait of the young Hadrian.

Portrait of an Empress, perhaps herennia 
Etruscilla; Roman, ca. 250 AD (MAA 2004.1) 
(Fig. 4)

One of the Museum’s most recent and important 
additions to the Roman sculpture collection, this hand-
some portrait represents a mid 3rd century empress, per-
haps Herennia Etruscilla, wife of Trajan Decius (r. 249-
251). It also represents another example of recarving in 
ancient portraiture (Kidd 2002-2004; Lindhagen 2010). 
The portrait was never entirely completed as is especially 
evident in the hair. Two pointing marks remain over the 
forehead. At some point, the bun in the back of the head 
was cut back and a large hole was bored into the crown 
of the head. This probably took place when the portrait 
underwent recarving, and the head was fitted for a head-
dress (cult attachment?). The alleged provenance of the 
head is Tunisia, though it is unknown if this is its an-
cient provenance. If so, we might expect imported stone 
though recent investigations in Algeria have shed more 
light on white marble quarries at Cap de Garde and Mt. 
Filfila (Herrmann et al. 2012). Given its frequent band-
ing, Prokonnesian marble was not common for portraits, 
but no comprehensive study has been conducted on the 

provenance of white marble sculpture from Roman North 
Africa (for Cyrenaica: Attanasio et al. 2009b; for Tunisia: 
Herrmann et al. 2002; de Chaisemartin, 1987). 

Archaizing hermes, Fragment of a Neo-Attic 
krater; Roman, 2nd/1st century BC (88.33)
(Fig. 5)

A number of ateliers in Athens were supplying Ro-
man collectors with Neo-Attic kraters and other deco-
rative arts as early as the 2nd century BC. Furniture, 
urns/kraters, candelabra, and garden ornaments were 
common (Herrmann et al. 2009). After Sulla’s sack of 
Athens in 86, these workshops began shifting to Rome, 
where they remained active during the Augustan period, 
though classical revivals are also known under subse-
quent emperors. Along with neoclassicism, archaism was 
also popular, though less common than works created in 
the neoclassical manner. In a period rife with artistic nos-
talgia and retrospection, we can surmise that archaism 
elicited romantic notions of a long-gone epoch of Greek 
civilization. In most cases, both neoclassicism and archa-
ism appeared in relief sculpture and probably had a deco-
rative function, though religious meaning is plausible in 
some objects. The god Hermes/Mercury seems to have 
been a popular subject on these kraters; another example, 
in the neoclassical style, is in the Museum of Fine Arts, 
Boston (inv. no. 01-8213). Neo-Attic objects dating be-
fore the sack of Athens by Sulla are more likely to be Pen-

Fig. 4. Portrait of an Empress, perhaps Herennia Etruscilla. Fig. 5. Archaizing Hermes, fragment of a Neo-Attic Krater. 

DETERMININg whITE MARBLE PROVENANCE OF gREEk AND ROMAN SCuLPTuRE IN ThE MuSEuM OF ART AND ARChAEOLOgy, uNIVERSITy OF MISSOuRI



241

telic marble, while those made later in Italy are probably 
Carrara or other stones. The MAA krater’s identification 
as Pentelic should place it before the migration of Greek 
workshops to Italy though this is somewhat uncertain.

young girl with a Bird; probably Roman copy 
of hellenistic type, 2nd century AD(?) (MAA 
76.163) (Fig. 6)

Beginning in the 3rd century BC, statuettes of young 
girls with birds are well known from sanctuaries of Ask-
lepios and Artemis, and with a distribution ranging from 
Attica to Crete to Asia Minor (Smith 1991, fig. 115; 
Papaoikonomou 1982, figs. 1-8). The treatment of the 
drapery and the anatomy of the MAA statuette are atypi-
cal of Hellenistic work, however, and probably indicate 
a Roman copy of an earlier type. Isotopic analysis in-
dicated that the stone was likely Paros I, a result that is 
confirmed by EPR and petrographic data.

Autumn Figure, from Seasons Sarcophagus; 
Roman, 3rd century AD (MAA 81.111) (Fig. 7)

Seasons sarcophagi were common in the 3rd and 4th 

centuries of the Roman Imperial period, but largely con-

fined to Rome, with sporadic examples elsewhere (Kranz 
1984). By the 2nd century, personifications of the seasons 
had begun to change from female to male, and the Arch 
of Trajan at Benevento is among the earliest monuments 
to exhibit the change. By the Severan and Constantinian 
periods, representations of male seasons were plentiful on 
sarcophagi, sometimes combined with zodiacal or Diony-
siac imagery (Kranz 1984, taf. 86). Seasons sarcophagi are 
well represented in museums today, perhaps the most fa-
miliar being the extravagant “Badminton Sarcophagus” in 
the Metropolitan Museum of Art (inv. no. 55.11.5). Like 
many sarcophagi from this period, the marble of seasons 
sarcophagi comes from eastern Mediterranean quarries. 
The identification of the MAA fragment as Prokonne-
sian is not at all unlikely since the island’s quarries were 
renowned for sarcophagi production. 

unidentified Figure, Fragment of an Asiatic 
Sarcophagus; 2nd or 3rd century AD (MAA 
2004.88) (Fig. 8)

Asiatic sarcophagi were among the largest and showi-
est of the Roman world. Unlike some other types of Ro-
man sarcophagi, the Asiatic variety was decorated in the 
round, most commonly with high-relief figures set against 

Fig. 6. Young Girl with a Bird. Fig. 7. Autumn Figure, from Seasons Sarcophagus.

B. kIDD, D. ATTANASIO AND R. h. TykOT
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Fig. 9. Stele with Horseman and inscription to the Great 
Mother.

elaborately carved architectural backdrops (discussion 
of the type: waelkens 1982, 68-101, tafs. 23-24, 26-27; 
Koch 1993, 117-121). Polychromy and gilt would have 
further embellished already ornate surfaces. The identity 
of this figure is unknown. He may be a camillus or a per-

sonification connected to mourning, death, or the afterlife. 
Though various places have been suggested for the carv-
ing of these sarcophagi, the Dokimeion quarries supplied 
much of the marble. Analysis now allows us to say with 
certainty that the sarcophagus to which this fragment be-
longed was also made of Dokimeion marble.

Stele with horseman and Inscription to the 
great Mother; Roman, 3rd century AD (MAA 
67.23) (Fig. 9)

Museum records indicate that this stele was acquired 
by the wife of a dean of Robert College in Istanbul in the 

Fig. 8. Unidentified Figure, fragment of an Asiatic 
Sarcophagus. 
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Museum 
Inv. # Description d18O d13C

Quarry Matches
(isotopes)

Quarry Matches
(EPR/petrographic) Assignment

81.111 Season Sarcophagus Fragment with 
Personification of Autumn -3.3 2.7 A1, C, D, N, Pa-2, Pe?, 

Pr1, Th, M?, He, U Pr-1 Prokonnesian

88.33 Neo-Attic Krater with archaizing 
Hermes -6.2 2.6 N, Pe, Pr2, DI? Pe Pentelic

76.163 Statuette of a Girl with Bird -3.4 4.9 Pa-1, E-1 D, Pe Dokimeion or
Pentelic

61.66.1 Ptolemaic Queen -3.0 4.6 Pa-1, E-1 Pa-1, E-1 Parian 

62.46 Portrait of Nero -3.7 1.2 A, C?, D, N, Pa-2, Pr-1, 
E-2, My Pa-2 Parian

81.1 Portrait of Hadrian -2.3 2.7 Gok-3, Gok-4 Gok-3, Gok-4 Göktepe

2004.1 Portrait of an Empress -1.3 3.1 C, Pr-1, Th, De-1 Pr-1 Prokonnesian

2004.88 Asiatic Sarcophagus Fragment with 
Unidentified Figure -4.4 2.4 A1, D, N, Pe, Th, U D, C Dokimeion

67.23 Horseman Stele with Inscription to 
the Great Mother -2.1 2.6 C, Pa-2, Pr-1, Th, H, M, 

Dol-2, Ia, De-1 Pr-1 Prokonnesian

Table 1. List of MAA marble tested, with quarry matches and most likely attributions.
A1= Aphrodisias; C= Carrara; D= Dokimeion; De-1= Denizli 1; DI= Djebel Ichkeul; Dol-2= Doliana 2; E-1= Ephesos 1; E-2= 
Ephesos 2; Gok-3=Gökepe 3; Gok-4= Gökepe 4; H= Hymettos; He= Heracleia; Ia= Iassos; M= Mani; My= Mylasia; N= Naxos-
Apollonas/Apir/Kin; Pa-1= Paros; Pa-2= Paros 2; Pe= Pentelic; Pr-1= Prokonnesos (Marmara) 1; Pr-2= Prokonnesos (Marmara) 2; 
Th= Thasos (Cape Phaneri and Aliki); U= Usak
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1920s/30s, and that its alleged provenance was a vegetable 
garden in the vicinity of the ancient hippodrome. The stele 
depicts a horseman followed by a subsidiary figure, and the 
inscription MHTRI EYXHN│MHNIOC MHNIOY = 
“To the Mother a vow, Menios son of Menios.” Though 
isotopes from this marble showed a wide range of prove-
nance possibilities, the petrographic/EPR results indicated 
Prokonnesos as the source. Given the island’s proximity to 
Istanbul, this identification is secure. The marble source is 
also corroborated by the name “Menios,” which is attested 

in more epigraphy from Byzantium and the surrounding 
area than elsewhere (Lane 1969, 37).

Conclusions

The testing of the nine antiquities from the Museum 
of Art and Archaeology has both substantiated past infor-
mation and shed new light on the movement of marble in 
the ancient Mediterranean. The three works from North 

Fig. 10. Isotopic graph 
of the nine white marble 
artifacts tested at the 
Museum of Art and 
Archaeology, University of 
Missouri, Columbia.

Fig. 11. Statistical 
discriminant graph of 
the nine white marble 
artifacts tested at the 
Museum of Art and 
Archaeology, University of 
Missouri, Columbia. The 
discriminant coordinates 
are linear combinations of 
the experimental variables. 
The graph shows extensive 
superposition, implying 
that no single discriminant 
variable exists. The 
assignments are based on 
a statistical criterion of 
distance that takes into 
account the contribution 
of all the experimental 
variables. 
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Africa (Ptolemaic Queen, Nero, Roman Empress) all 
confirm the import of white marble, as we would expect. 
More research is needed, however, to confirm whether 
Parian was commonly used for Ptolemaic and Roman 
portraits in Egypt, or whether Prokonnesian is attested 
in Roman sculpture from Tunisia or elsewhere in North 
Africa. In the case of inexpensive votive objects, such as 
the Girl with the Bird and the stele with the Great Moth-
er inscription, the logical assumption is that marble from 
closer sources were used. while the provenance of the vo-
tive girl is unknown, the island marble source indicates 
the statuette’s manufacture in the west rather than the 
East, though it remains uncertain where the votive was 
dedicated. On the other hand, the name on the stele and 
its Prokonnesian marble confirm its provenance in By-
zantium. The two sarcophagi fragments had predictable 
results, with both the Prokonnesian and Dokimeion quar-
ries being well known as centers of sarcophagi production. 
The most unusual and surprising result in this study was 
the identification of Göktepe marble for the portrait of 
Hadrian. As yet, only a few sculptures of white Göktepe 
marble have been identified, and the MAA Hadrian is the 
first in an American collection. 
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Abstract
A new, massive source of greco scritto marble, the Has-
ançavuslar quarries near Ephesos, is reported and shown 
to be isotopically quite distinct from Cap de Garde, the 
Algerian marble site traditionally considered to be the 
main source of greco scritto. Isotopic and EPR analyses 
carried out on 58 artifacts from North Africa, Italy and 
Asia Minor demonstrate that all the true greco scritto 
samples (36 artifacts) come from the newly discovered 
site. The remaining 22 samples are related veined varie-
ties originating from different sites including Hasança-
vuslar (45%), Cap de Garde (23%) and other not identi-
fied marble quarries (32%). It is suggested that Hasança-
vuslar was the major, if not unique, source of the greco 
scritto marble actually used in antiquity.

Keywords
Greco scritto, marble provenance, Ephesos, Hasança-
vuslar, Cap de Garde, isotopes, EPR.

Introduction

Greco scritto is a medium to coarse, white to gray 
marble bearing numerous thin, convoluted dark veins, 
which are in some way reminiscent of unintelligible writ-
ing and explain the name given to this marble by the 
Italian marble collector Francesco Belli in the mid 19th 
century (Belli 1842, 17 no. 86). Although not among 
the most prized marbles greco scritto was widely used in 
Rome, southern Italy and North Africa from the end of 
the 1st century AD till at least the 4th century for wall and 
floor revetments, columns, capitals and other architerc-
tural elements, mostly found in private contexts (Borghi-
ni 2001, 237; Pensabene 2002, 220). Greco scritto was 
also common in Asia Minor, a fact that has generally 
been overlooked but was a crucial starting point for this 
work.

The problem of the source or sources of greco scritto 
seemed to have been solved long ago but has again be-
come controversial. In 1971 Raniero Gnoli pointed out 
the strong similarity of greco scritto with the marbles 
quarried at Cap de Garde near the ancient Hippo Re-
gius, modern Annaba, Algeria (Gnoli 1971, 225). Soon 
thereafter additional work (Pensabene 1976) reinforced 
this observation and in the following decades the Cap de 
Garde quarries were almost universally regarded as the 
sole source of greco scritto marble despite doubts cast 
by some authors (Mielsch 1985; Lazzarini and Sangati 
2004). Recently, however, Antonelli and co-workers car-
ried out detailed archaeometric studies at Cap de Garde 
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and on many greco scritto artifacts collected in North 
Africa (Antonelli et al. 2009) and concluded that most of 
the archaeological samples they tested did not belong to 
the Cap de Garde quarries. These authors suggested that 
the results reinforced their previous hypothesis on the 
multiple origins of greco scritto. They proposed that the 
marble could have been extracted from a variety of sites, 
including additional quarries in the region of Annaba as 
well as elsewhere in North Africa.

The new quarries reported here, however, lie in a to-
tally different region and seem to be the most important, 
if not the only, source of “true” greco scritto marble. As 
in other cases terminology may have contributed to the 
complication. Greco scritto is basically a kind of veined 
marble, and, although its most typical varieties are eas-
ily identified by eye, it is not always easy to draw a clear 
boundary between “true” or “classic” greco scritto and 
other, less typical veined, spotted, or banded varieties, of-
ten present in the same quarries and given the same name. 

Since a clear nomenclature that can characterize the 
lithotype and its macroscopic appearance exactly and 
univocally is crucial in marble studies, the possible mis-
application of the term greco scritto should be carefully 
considered when attempting to provenance marble arti-
facts.

Greco scritto was commonly used not only at Ephe-
sos, where it is present as columns and wall revetments 
in the Terrace Houses and other places in the city, but 
also in other minor archaeological sites of the region. 
At Metropolis, a small Hellenistic and Roman city and 
an important trading post on the road from Smyrna to 
Ephesos, there are various examples, most notably in 
the floor of the Odeion, which is entirely covered with 
typical slabs of greco scritto. It is unlikely that marble 
from distant sources was imported into this small city 
located in the middle of a marble-rich area. Information 
obtained at Metropolis has, in fact, indicated that the 
greco scritto used there may have come from the quar-
ries near Hasançavuslar, a village located approximately 
21 km NE of Ephesos. Long ago Marc waelkens briefly 
noted the existence of the largest Hasançavuslar quarry 
and observed that its marble was used at Ephesos, with-
out identifying it as greco scritto (waelkens 1986, 113). 
Discussion of the quarry, however, was not pursued fur-
ther. The site has remained virtually unknown and its 
marbles have never been characterized.

Hasançavuslar includes several quarries, which pro-
duced not only greco scritto but also white, dark gray 
and variously spotted varieties of marble. It is part of the 
wider Ephesos marble site, and some preliminary data 
have already been included in a recent update of the 
Ephesos database (Yavuz et al. 2011).
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In connection with the greco scritto issue, the Cap de 
Garde marble quarries were also surveyed and sampled, 
a work carried out by J. Herrmann, R. Tykot and A. van 
den Hoek within the framework of a wider project on the 
ancient marbles of Algeria reported elsewhere in this vol-
ume (Hermann et al. 2012). Our study also presents also 
the data of 58 archaeological samples, which are primarily 
from North Africa, but also from Italy and Asia Minor and 
include not only typical greco scritto but also various other 
banded or spotted marbles in some respects similar to it. 
The aim is that to discriminate clearly between greco scritto 
and other visually comparable marbles, trying, at the same 
time, to obtain conclusive evidence of their provenance. 

Quarry sites and sampling

The hasançavuslar marble site

The Hasançavuslar marble quarries are grouped into 
three districts named Hasançavuslar East (HCE), Has-
ançavuslar west (HCw) and Zimparà. HCE is found 
1.5 km north of the village immediately to the east of 
the road that leads from Hasançavuslar to Aya Klıkiri 
(Fig. 1). The first quarry encountered on entering HCE 
is a modern excavation site that produced a low quality, 
heavily veined bluish stone mostly used to obtain lime as 
shown by the presence of several large kilns. The largest 
greco scritto quarry of the district, HCE1, is found a few 
hundred metres to the north (Fig. 2). Like all other quar-
ries at Hasançavuslar, HCE1 is abandoned and beauti-
fully preserved. Ancient working traces, piles of marble 
débris, and unfinished items, such as the two blocks still 
on the bedrock shown in Fig. 2, are common. The work-
ing front is approximately 130 m long, 20 m high and 
25 m deep, corresponding to a total volume of extracted 

material of well over 50000 m3. Further into the quarry 
the typical greco scritto stone present in the outer part 
becomes progressively darker and more heavily veined, 
eventually changing to a marble closely resembling bigio 
antico, as shown by the samples of Fig. 3. In the neigh-
borhood of HCE1 are several other quarries, both smaller 
and larger, that produce mostly white marble and limited 
amounts of greco scritto. Three quarries were sampled, 
the most notable of which is certainly HCE4, a huge pit 
roughly 200 m wide and 20 m deep, corresponding to a 
total volume of more than 500000 m3.

The western Hasançavuslar quarrying district is locat-
ed approximately 2.5 km west of the village and includes 
several quarries that produced greco scritto marble almost 
exclusively. Finally the two Zimparà quarries, which were 
brought to our attention by walter Prochaska, are on top 
of a hill almost 5 km Sw of Hasançavuslar and only 2.5 
km NE of the Belevi quarry. HCw1, the main quarry of 
the western district, is only slightly smaller than HCE1 
and produced similar marbles. The two Zimparà quar-
ries are pit quarries of smaller size with an estimated total 
volume not larger than 20000 m3.

84 marble samples were collected at Hasançavuslar 
including 62 samples from seven greco scritto quarries 
and 22 samples from predominantly white marble quar-

Fig. 1. Location map of Hasançavuslar and the quarry site. 
E, w, and Z are the eastern, western and Zimparà districts, 
respectively.

Fig. 2. General view of quarry HCE1 at Hasançavuslar and 
detail of the quarry wall showing in the centre two marble 
blocks ready to be cut from the bedrock.
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ries. The data of Table 1 underline some variability of 
the marble properties, nevertheless, taken as a whole, the 
greco scritto samples, differ appreciably from the white 
Hasançavuslar samples in terms of isotopic values. The 
differences between the Hasançavuslar greco scritto sam-
ples and the samples from the Cap de Garde site are even 
more pronounced and concern isotopes as well as other 
marble properties.

The Cap de garde marble site

As already reported by Pensabene (1976) and more 
recently by Antonelli et al. (2009) the extensive use of 
explosives during the quarrying activities carried out at 
Cap de Garde in the last century has almost competely 
obliterated the ancient site located on the tip of the small 
peninsula north-west of Annaba. The presence of military 
installations makes direct observation of the few remains 
even more difficult. what is visible now are a few small 
ancient quarry faces and piles of marble débris and chips 
scattered amid the marble outcrop and the rocky walls 
present on the promontory. Probably the most interesting 
outcome of the survey were the observations that only 
limited amounts of true greco scritto marbles (Fig. 4a) 
are present at Cap de Garde and that striated or banded 
marble varieties are much more common (Fig. 4b).

A total of 25 marble samples, which included all the 
different marble varieties present in the site, was col-

lected from both ancient and modern quarry faces and. 
Despite this, all the samples turned out to be analytically 
homogeneous and no systematic differences were found 
between the different varieties or between the samples 
from ancient and modern fronts.

Site discrimination

The graph of Fig. 5 shows that the Cap de Garde 
and Hasançavuslar sites are easily distinguished simply 
on the basis of their isotopic values. The Cap de Garde 
results presented here compare favourably with the data 
reported recently by Antonelli and coworkers (Antonelli 

Fig. 3. Hasançavuslar marble samples: eastern district (a); 
Zimparà (b).

Fig. 4. Cap de Garde marble samples: outcrop of greco scritto 
(a); column shaft at Ostia made of the typical Cap de Garde 
banded variety (b).
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Fig. 5. Cap de Garde and 
Hasançavuslar isotopic fields. 
The Cap de Garde ellipse 
(90%) is drawn using all 
available samples (this work 
and Antonelli et al. 2009). 
In the case of Hasançavuslar 
both the overall (bold line) and 
the single district ellipses are 
shown.

Quarry Lat N Long E d18O d13C MgS Intens Linewidth Color

HCE1, GS 19 38.07214 27.53968
-6.1
1.6

1.6
0.8

1.68
0.5

0.534
0.6

0.573
0.08

135
37

HCE2, white 5 38.07105 27.53039
-3.2
0.7

4.2
0.2

1.70
0.2

0.254
0.09

0.505
0.04

201
6

HCE3, white 5 38.07064 27.53362
-4.8
2.0

3.8
0.7

1.78
0.3

0.461
0.2

0.551
0.08

200
9

HCE4, white 12 38.07189 27.53699
-3.9
1.4

4.1
0.7

1.83
0.3

0.470
0.16

0.546
0.06

194
11

HCw1, GS 19 38.06656 27.49798
-4.7
1.2

2.2
0.3

1.82
0.4

0.765
0.5

0.562
0.05

149
24

HCw2, GS 2 38.06734 27.49938
-7.1
1.7

2.1
0.15

1.55
0.2

1.271
0.2

0.638
0.05

155
6

HCw3, GS 2 38.06834 27.50092
-6.9
2.0

0.1
2.4

2.10
0.2

0.133
0.03

0.548
0.06

193
4

HCw4, GS 4 38.06947 27.50179
-5.6
1.3

0.8
3.0

1.69
0.7

0.809
0.7

0.539
0.06

133
45

Zimparà1, 
GS

9 38.05099 27.47213
-6.4
0.5

2.3
0.1

1.98
0.5

0.206
0.14

0.499
0.02

140
34

Zimparà2, 
GS

7 38.05192 27.47213
-7.9
1.0

1.8
0.9

1.45
0.5

2.256
1.7

0.660
0.2

146
35

Total typical 
GS

62
-6.0
1.6

1.8
1.2

1.75
0.5

0.782
0.9

0.566
0.09

143
34

Total white 22
-4.0
1.5

4.0
0.6

1.79
0.4

0.419
0.2

0.538
0.06

197
10

Cap de Garde 25
-10.7
2.0

3.5
0.8

2.08
0.6

2.054
2.4

0.671
0.10

142
26

Table 1. Details of the sampling carried out in the Hasançavuslar and Cap de Garde quarries together with average values and 
standard deviations (second row) of the most important discriminant variables.
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et al. 2009) and for this reason the two data sets have 
been merged to obtain a more accurate source field rep-
resented, as usual, with a 90% probability ellipse. Full 
isotopic discrimination is also possible for the white mar-
bles quarried at Hasançavuslar which exhibit a rather dif-
ferent isotopic signature with respect to the greco scritto 
or veined varieties quarried in the same site or at Cap 
de Garde. The quantitative result is that 96.7% of the 
quarry samples can be correctly reassigned to their prov-
enance sites simply by using isotopic data. Including ad-
ditional variables slightly increases the performance, but 
does not change the overall result or the assignment of 
the archaeological samples and was, therefore, deemed to 
be unimportant.

The high level of discrimination between the three 
groups nicely corresponds to the different visual appear-
ance of their marbles. Leaving aside the white marbles 
it must be recalled that most of the Hasançavuslar sam-
ples are typical greco scritto marbles, whereas the most 
common variety quarried at Cap de Garde is the very 
diffe rent banded marble shown in Fig. 4b. The three 
Hasançavuslar districts, however, are not easily distin-
guished. The level of discrimination is 67% using only 
isotopes and can reach 82% by including additional vari-
ables in the analysis. Considering that only three groups 
are taken into account, even this latter value is not fully 
satisfactory. 

Fig. 6 compares the marbles under investigation 
with several other Mediterranean white marbles of simi-
lar grain size and gives some perspective on the recently 
proposed hypothesis of multiple origins for greco scritto. 
The isotopic data suggest that the Cap de Garde mar-
bles, owing to their highly negative oxygen values and 

positive carbon values, are virtually unmistakable. Some 
superposition exists with the marbles quarried at Apol-
lonas (Naxos) which, however, are usually much coarser. 
Discrimination of the Hasançavuslar marbles appears to 
be much more problematic. Extensive superposition ex-
ists with other Naxos quarries and with the marbles of 
the Aphrodisias city quarries and limited superpositions 
occur with several other marbles sites. Detailed calcula-
tions have not been attempted, but it is likely that these 
problems can be reduced although not fully solved, by 
taking into account EPR and other marble properties.

In the present case, however, using the data without 
taking into account the macroscopic appearance of the 
marbles would be unwise and might lead to comparing 
marbles which are completely different optically. In the 
case of the Cap de Garde marbles, data is of primary im-
portance because more-or-less similarly banded white 
and grey marbles are commonly present in several other 
marble sites, making analytical discrimination indispen-
sable. On the other hand the discrimination difficulties 
presented by the Hasançavuslar site are of little relevance 
because so far significant amounts of typical greco scritto 
marble have not been found outside Hasançavuslar or 
Cap de Garde.

The provenance of archaeological samples

The 58 marble samples discussed in this section 
were collected within the framework of different marble 
projects, and this explains their disparate and to some 
extent unbalanced geographic representation. Most of 
them come from North Africa (29 from Leptis Magna, 1 

Fig. 6. The Cap de Garde 
and Hasançavuslar isotopic 
fields in comparison with 
other medium to coarse white 
marble sites: Aphrodisias 
(Aphr), Ephesos-1 (Eph1), 
Filfila (Filfila), Naxos/
Apollonas (Nx/Apoll), Naxos/
Kinidaros-Melanes (Nx/
KinMel), Paros/Marathi non-
lychnitic (Pa/Ma), Proconnesos 
1 (Pro1); Proconnesos 2 
(Pro2), Thasos calcitic (ThC).
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each from Cyrene and Tolmeita, in the Libyan Pentapo-
lis, and 1 from Sidi Marzouk Tounsi in Tunisia), others 
from Rome, Ostia and Ephesos (9, 6 and 11, respective-
ly). 36 samples are typical greco scritto marbles, whereas 
the remaining 22 are quite different and are generically 
termed “veined” in Table 2 where the most important 
properties of all samples and their provenances are listed. 
Graphic presentation of the results is given in Fig. 7.

The probability values have been calculated by dis-
criminant function analysis using only the two isotopic 
variables and following a procedure described in detail 
elsewhere (Attanasio et al. 2006, 213-258). The high 
values of the relative probabilities1 are not especially in-
formative: the three groups taken into account are quite 
diffe rent and, for most samples, the closest or most prob-
able group can be easily and unambiguously identified. 

Fig. 7. Isotopic data (general 
and magnified presentation) of 
the 58 archaeological artifacts 
analysed in this study. 

1. This is the probability that the sample belongs to some group, within the assumption that it originates from one of the groups in the 
selection. Values below 60% indicate that the assignment is in doubt between two or more groups.
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A better insight into the results is provided by the values 
of the absolute probabilities.2

A total of 49 samples (84%) is assigned to the Has-
ançavuslar quarries, whereas 9 (16%) belong to Cap de 
Garde. In particular all the 36 samples taken from typical 
greco scritto artifacts are totally incompatible with the 
Cap de Garde quarries and fall within or very close to the 

Fig. 8. Selected archaeological artifacts: columns E4 (veined) 
and E6 (greco scritto), Ephesos. Basin TB9, Tolmeita Mu-
seum. Ionic capital St20, Leptis Magna Stibadium.

2. This is a distance-dependent parameter measuring in absolute terms the probability that the sample belongs to the chosen group and 
is a typical representative of the group properties. Values below 10%, corresponding to data points on the edge of the probability ellipse, 
indicate anomalous samples (outliers) or samples possibly not belonging to any group in the selection. 
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Label Location and Description Type
δ18O
‰

δ13C
‰

EPR 
intensity

MgS
mm

Site
Rel.

Prob.
Abs.
Prob

E1 Ephesos, Hanghaus, column Veined -6.9 2.3 0.6759 2.50 HC 93 46

E2 Ephesos, Hanghaus, column Veined -8.1 2.5 0.2774 1.30 HC 71 6

E3 Ephesos, Hanghaus, column Veined -7.3 2.6 0.9945 1.20 HC 71 14

E4 Ephesos, Hanghaus, column Veined -10.6 4.9 0.3287 1.30 CdG 100 5

E5 Ephesos, Hanghaus, column GS -7.0 2.1 0.8817 1.20 HC 98 62

E6 Ephesos, Hanghaus, column GS -3.8 2.4 0.4143 1.40 HC 98 39

E7 Ephesos, Hanghaus, column GS -3.5 2.6 0.0524 1.70 HC 97 28

E8 Ephesos, Hanghaus, column GS -3.4 2.3 0.1291 2.20 HC 99 24

E9 Ephesos, Hanghaus, column GS -3.7 2.4 0.0832 1.20 HC 99 33

E10 Ephesos, Hanghaus, column GS -3.8 2.3 0.0967 1.70 HC 99 37

E11 Ephesos, Hanghaus, cornice, GS -3.5 2.4 0.2284 2.20 HC 99 29

St14 Leptis, Stibadium, column 14 GS -5.4 2.3 0.1131 2.00 HC 97 80

St15 Leptis, Stibadium, column 15 GS -8.5 0.9 0.4898 0.90 HC 100 27

St16 Leptis, Stibadium, column 16 GS -4.2 2.3 0.2059 3.50 HC 99 52

St18 Leptis, Stibadium, column 18 GS -8.2 1.7 6.8659 1.30 HC 100 40

St20 Leptis, Stibadium, capital 20 GS -4.4 2.2 0.1921 1.30 HC 99 59

St21 Leptis, Stibadium, capital 21 GS -3.9 2.3 0.1600 1.70 HC 99 40

HT17 Leptis Hadr. Th., column 17 GS -2.7 2.9 0.0401 1.30 HC 86 12

HT18 Leptis Hadr. Th., column 18 GS -2.7 2.8 0.5092 1.30 HC 94 12

HT19 Leptis Hadr. Th., column 19 GS -2.6 2.5 0.4726 1.00 HC 99 10

HT20 Leptis Hadr. Th., column 20 GS -2.5 2.3 0.1176 1.20 HC 100 7

HTA1 Leptis Hadr. Th., Slab A1 GS -2.6 3.1 0.1160 1.40 HC 65 9

HTA3 Leptis Hadr. Th., Slab A3 GS -2.6 3.2 0.0549 1.00 HC 50 7

HTB1 Leptis Hadr. Th., Slab B1 GS -2.4 2.9 0.0385 0.90 HC 86 8

S4 Leptis Serapeion, column 4 Veined -8.1 1.2 0.5435 1.40 HC 100 47

S5 Leptis Serapeion, column 5 Veined -9.5 1.7 0.1998 1.60 HC 99 8

S6 Leptis Serapeion, column 6 Veined -9.5 1.7 1.0953 1.00 HC 99 7

S7 Leptis Serapeion, column 7 Veined -9.6 1.7 0.5347 0.90 HC 99 6

S8 Leptis Serapeion, column 8 Veined -9.1 1.2 0.3010 1.40 HC 100 21

S9 Leptis Serapeion, column 9 Veined -8.9 1.4 0.2698 1.75 HC 100 24

Mac1 Leptis Macellum, column 1 Veined -14.8 1.5 0.4785 2.50 CdG 100 1

Mac2 Leptis Macellum, column 2 Veined -2.4 1.8 13.9111 1.70 HC 100 1

Mac3 Leptis Macellum, column 3 Veined -2.3 1.5 0.2620 1.20 HC 100 0

Mac4 Leptis Macellum, column 4 Veined -11.1 3.5 0.0535 2.00 CdG 100 100

Mac5 Leptis Macellum, column 5 Veined -13.7 3.1 1.4839 2.00 CdG 100 22

Mac6 Leptis Macellum, column 6 Veined -15.3 3.9 5.9264 2.30 CdG 100 0

Mac7 Leptis Macellum, column 7 Veined -14.2 3.2 3.3803 1.60 CdG 100 10

FV1 Leptis Old forum, column 1 GS -3.6 2.4 6.7395 2.50 CdG 98 30

FV2 Leptis Old forum, column 2 GS -3.6 2.5 0.0707 2.10 HC 98 30

FV3 Leptis Old forum, column 3 GS -4.6 2.0 0.0614 1.60 HC 100 60
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boundaries of the data field for the Hasançavuslar source. 
Only sample GS771 turns out to be atypical and is dif-
ficult to assign on analytical basis. Several of the veined 
samples, on the other hand, seem to have originated in 
each of these sites (10 from Hasançavuslar and 5 from 
Cap de Garde), while others (7 samples or 32% of all 
the veined samples) are well outside their data fields and 
cannot be safely assigned to either site. They probably 
originate from other, known or unknown, marble quar-
ries. To complete this brief analysis we may note that sev-
eral greco scritto samples cluster near the border of the 
Hasançavuslar ellipse. This may suggest that the site has 
not yet been fully explored and that more greco scritto 
quarries may exist in the area. 

In any case the conclusion is unequivocal: at present 
the Hasançavuslar quarries seem to be the only possible 
source site for true greco scritto marble, whereas related 
veined varieties may originate from a number of different 
quarries.

Generally, greco scritto or veined marbles tend to be 
used on an exclusive basis, and even when multiple prov-
enances are possible, as in the case of veined marbles, 
the samples generally come from a single quarrying site. 
The 11 artifacts sampled at Ephesos, which include both 
greco scritto and veined marbles (7 and 4 samples, re-
spectively), all originated from Hasançavuslar with the 
sole exception of the veined column E4, which fell within 
the Cap de Garde field. The Algerian provenance is obvi-
ously quite unlikely, but at present no alternative expla-

nation exists, and the analytical result should be checked 
using a new sample. There is also a strong tendency to 
have consistent groups at Leptis Magna. This has been 
verified at the Stibadium (4 columns and 2 capitals made 
of greco scritto), the Serapeion (6 veined columns), and 
the Hadrianic thermae (4 greco scritto columns and 3 
slabs); the marble of all of these artifacts comes from 
Hasançavuslar. The seven veined columns tested in the 
side hall close to the Macellum, however, are more prob-
lematic. Three of them, in fact, are undoubtdedly Cap 
de Garde marble, but the other four, which split into 
two groups with widely different isotopic values, cannot 
be reliably identified (note the low probabilty values in 
Table 2). One of the two groups, however, could also 
come from Cap de Garde, and the other is isotopically 
compatible with the nearby Algerian quarry of Filfila (see 
Herrmann et al. 2012). The Caupona of Alexander and 
Helix at Ostia (O1, O3) presents a clear case of mixed 
sources. while only one sample was taken from each side 
of the basin’s veneering, the front of the basin (O1) con-
sistently appears to be greco scritto, while the back (O3) 
seems to come from Cap de Garde. The arrangement 
may reflect differences in popularity and/or price.

Conclusions

The results discussed so far seem to demonstrate 
that greco scritto, a marble identified by the presence of 

Table 2. Analytical data and provenance of 58 archaeological samples from Rome, Ostia, Ephesos, Leptis Magna and other North 
African Roman cities. Depending on their macroscopic aspect the samples are classified as greco Scritto or veined marbles. Seven 
sample, whose provenance is statistically unreliable and, in fact, unknown are highlighted in italics. 

Cy1 Cyrene, Ain Hofra, slab GS -3.5 2.7 0.38295 1.25 HC 94 27

TB9 Tolmeita Museum, basin GS -2.8 2.7 0.0728 1.80 HC 96 13

T8721 Tunisia, Sidi Marzouk Tounsi GS -2.7 2.3 0.2224 0.75 HC 100 9

GS771 Rome, Quintili, floor slab GS -2.2 2.4 0.2489 1.00 HC 99 4

GS772 Rome, Quintili, floor slab GS -2.6 3.1 0.0991 1.60 HC 67 8

GS773 Rome, Quintili, floor slab GS -2.6 2.3 0.0398 1.40 HC 100 8

GS774 Rome, Quintili, floor slab GS -3.3 3.1 0.0829 1.35 HC 60 14

Lu1 Rome, Lucus Feroniae, slab GS -3.5 2.5 0.1929 2.50 HC 97 30

Lu2 Rome, Lucus Feroniae, slab GS -2.9 3.2 0.1461 1.30 HC 56 11

MNR1 Rome, Natl. Mus., column 1 GS -2.6 2.5 0.7335 0.75 HC 99 10

MNR2 Rome, Natl. Mus., column 2 Veined -2.6 3.0 0.4596 1.10 HC 74 9

J54 Rome, Diocletian Thermae GS -2.8 3.2 0.1304 1.70 HC 52 9

O1131 Ostia, column 1131 Veined -10.9 0.8 3.5006 2.50 CdG 100 2

O1126 Ostia, column 1126 Veined -12.7 3.5 3.6336 3.0 CdG 100 46

O1 Ostia, Caup. Alex. Helix, basin 1 GS -2.9 2.9 0.6496 1.40 HC 86 14

O2 Ostia, Porta Marina, column Veined -1.9 2.6 0.4815 1.70 HC 98 4

O3 Ostia, Caup. Alex. Helix, basin 2 Veined -12.9 4.0 2.0061 1.70 CdG 100 11

O4 Ostia, Domus Ninfeo, basin GS -2.5 3.2 0.2973 1.20 HC 51 6

D. ATTANASIO, A.B. yAVuz, M. BRuNO, J.J. hERRMANN JR., R.h. TykOT AND A. VAN DEN hOEk
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dark marks resembling unintelligible writing, originated 
from the newly reported quarries at Hasançavuslar near 
Ephesos and not from the Cap de Garde marble site in 
Algeria, as traditionally and almost universally thought. 
In contrast to this, related veined or banded marble vari-
eties seem to have multiple provenances, which include 
Hasançavuslar, Cap de Garde, and, probably other sites. 
All the 36 greco scritto artifacts tested belong to the Has-
ançavuslar quarries, whereas 22 additional veined sam-
ples are split among Hasançavuslar (45%), Cap de Garde 
(23%), and other quarries that could not be identified 
(32%). Excluding a priori the possibility of alternative 
greco scritto provenances is, obviously, impossible. All 
the data presently available, however, strongly support 
the single provenance hypothesis and suggest that the 
name greco scritto should not be extended to related 
veined varieties.
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Abstract
A new source of bigio antico has been discovered in Turkey 
near Iznik (ancient Nicaea, Bithynia). The district, quite 
large and beautifully preserved, includes more than 20 dif-
ferent quarries. A spectacular, almost life size relief repre-
senting Herakles with a club in front of an altar was found 
in the largest Iznik quarry, Deliktaş. The characteriza-
tion of the Iznik marbles, carried out by isotopic analysis, 
EPR spectroscopy, grain size and colour measurements, 
prompted us to establish a new database of bigio antico 
marbles including the most important known sites. Statis-
tical data analysis shows, that although the Iznik marbles 
can be easily and unequivocally identified, general prov-
enancing of bigio artifacts can be problematic. work to 
verify the distribution of the Iznik marbles is in progress. 
The size and the production capacity of the site appears, in 
fact, to be definitely too large for exclusive local use.

Keywords
Bigio antico, Iznik, Nicaea, marble provenance, isotopes, 
EPR, petrography.

Introduction

Bigio antico is the name traditionally used to iden-
tify several medium-to-coarse-grained gray marbles ex-
hibiting different color shades, from light gray to almost 
black, and, often, various mottled effects (Corsi 1845, 
106; Gnoli 1988, 179-180). Bigio antico differs from the 
other two black carbonate rocks used in Roman times, 
nero antico and bigio morato, in that it does not exhibit 
the characteristic, almost metallic shine that these latter 
assume upon polishing1. This property strongly affects 
the value of the marble because high quality nero antico, 
resembling the more expensive bronze, could be used to 
manufacture prestigious sculptural works.

The peculiar brilliance of nero antico and bigio mo-
rato is mostly due to their extremely fine grained texture, 
which can be used, in most instances, to distinguish bigio 
antico from nero antico and bigio morato. In addition 
bigio antico varieties are generally true marbles whereas 
nero antico and bigio morato are mostly limestones2. 
These classifications, although useful, must be taken cau-
tiously because materials with intermediate properties do 

exist and are not easily included in the scheme. The fact 
that in some places, like Teos in Turkey, both bigio antico 
and bigio morato were quarried (Pensabene and Lazzarini 
1998, 141-142), or the discovery of the Göktepe black 
stone (Yavuz et al. 2009; Attanasio et al. 2009), which is 
at the same time a true marble and the most widespread 
nero antico used for sculpture in Roman times, clearly 
illustrate the limits of the above classifications.

The problem of provenancing correctly the gray and 
black stones is complicated by the fact that they were 
quarried in several different places, many of which have 
not been adequately characterized3. The possible exist-
ence of important but still unknown ancient marble 
sources is another problem clearly exemplified by this 
work. Finally, in the absence of extensive provenancing 
data, the problem of which marbles were used only lo-
cally and which underwent regional or even wider distri-
bution is often a matter of speculation.

In order to obtain an exhaustive and reliable database 
of gray and black stones more quarry data should be col-
lected and the provenancing procedures should be tested, 
whenever possible, using artifacts of known provenance 
as “training samples”.

The work presented here is part of an ongoing project 
on the characterization of ancient gray and black stones 
and stems from the discovery of the massive source of bi-
gio antico found near the ancient city of Nicaea (modern 
Iznik, Bursa, Turkey). A total of 21 marble quarries was 
surveyed and sampled at Iznik. Some of the quarries are 
quite unusual in size and the total site production capac-
ity appears to be huge, being definitely too big for the 
stone being used only locally. The identification of ar-
chaeological artifacts manufactured using Iznik marbles, 
however, is still in its initial stage and more will be done 
further on in order to define better the real circulation of 
this bigio antico marble. The Iznik marbles are compared 
with other bigio varieties, sampled and analysed in the 
last few years, with the aim of establishing a preliminary 
database and testing the procedures for determining the 
provenance of bigio antico marbles.

The marble site

The probable presence of marble quarries in the vicin-
ity of Iznik was first suggested by the observation made 

A NEw SOuRCE OF BIgIO ANTICO MARBLE: ThE ANCIENT QuARRIES  
OF IzNIk (TuRkEy)

A.B. Yavuz, M. Bruno and D. Attanasio

1. Nero antico and bigio morato are rather similar stones. The black hue of bigio morato, however, is somewhat less pronounced and 
Corsi states that “it resembles a black stone slightly covered with dust” (Corsi 1845, 107).

2. Pensabene and Lazzarini 1998, 142; Bruno and Pallante 2002, 169-172; Brilli et al. 2010, 995.
3. Very recently a detailed study dealing with the nero antico limestones quarried in Tunisia and on the island of Chios has been 

published (Brilli et al. 2010).
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by Matthias Bruno in 2007 that the external facade, the 
cavea and all the substructures of the Roman theatre of 
Nicaea were entirely built using solid blocks of bigio 
marble. From a letter of Pliny the Younger, at the time 
governor of Bithynia, to the Emperor Trajan, where Pliny 
complains because the theatre still unfinished was already 
showing symptoms of structural collapse4, we learn that 
the theatre was built at the beginning of the 2nd century 
AD. During a subsequent visit to Iznik the marble site 
was easily located with the help of information collected 
locally. It extends in a western-eastern direction 2 to 4 
km NE of the city approximately 1.5 km south of the 
road leading to Hisardere (Fig. 1).

Although the area occupied by the two districts is 
not larger than 2 km2 more than 20 quarries, some of 
which unexpectedly big, could be located and sampled. 
As already noted the production capacity of the Iznik 
site was amazing and very probably exceeded purely local 
needs. Apart from small scale excavation taking place at 
the quarry site of Sarikaya the Iznik district is, at present, 
completely abandoned and beautifully preserved.

The westernmost quarry of the first district is Deliktaş 
or “the pierced stone” (Fig. 2). with its quarry front ap-
proximately 200 m long and 50 m high this is one of 
the most impressive quarries of the district. Along the 
ancient wall the marble debris is packed above the visible 
working level and suggests that at some point the quarry 
pit was used as a marble dump of other close by extrac-
tion areas (Fig. 3).

In modern times the marble debris has been partially 
removed and used, according to locals, for road construc-
tion and for levelling the agricultural lands surrounding 
the site. At present, unfortunately, the pit of Deliktaş and 
of many other quarries of the district is used for the dis-
posal of sewage waters. At the lower level of the quarry 
a spectacular almost life size relief carved on the wall re-
presents Herakles leaning against its club in front of an 
altar (Fig. 4). The large size of this on site sculpture, not 
comparable with that of other quarry reliefs discovered 
at Thasos and elsewhere5, attests without any doubt the 
importance of the shrine, and probably of the site itself. 
The representation can be connected on one hand with 
the Hercules saxanus cult, well known and widespread 
in ancient Roman quarries (Haug 1913, 610), but on 
the other hand it must be pointed out that the hero, to-
gether with the god Dionysos, was considered as one of 
the founder of the Bithynian city6 and so the large sca-
le re lief could underline this particular local devotion to 
Herakles.

A few hundred meters to the east two smaller quar-
ries were sampled at Sarikaya, the place where modern 
quarrying is taking place. The marble site extends fur-
ther to the east where two large ancient quarries, named 
Izn186 and Izn187, were located at approximately 1 km 
from Deliktaş. Izn187 is a relatively small quarry, where-
as Izn186 is, again, a spectacular site (Fig. 5) with huge, 
perfectly preserved working fronts and a Christian cros-
ses carved on the quarry wall.

A second, separate quarrying district, grouping seve-
ral quarries of various sizes, is located more to the east. 
Among the 16 quarries sampled in district 2, quarry 8, 
large almost as Deliktaş or Izn186, is especially note-
worthy (Fig. 6).

Details of the sampling carried out at Iznik are gi-
ven in Table 1. A total of 139 marble samples was col-
lected, 48 from district 1 and 91 from district 2. Altho-
ugh at present only the analyses of the 48 samples from 
district 1 have been completed it must be pointed out 
that the Iznik marbles appear to be macroscopically qui-
te homogeneous. The samples shown in Fig. 7 indica-
te that they are typical bigio antico marbles medium to 
dark gray including frequent white spots and veins. The 
presence of thin orange-brown veins is also common in 
this, but also in other, bigio antico varieties, whereas the 
fossil relics typical of the Lesbos bigio are completely ab-
sent in this case.

The total production of marbles at Iznik is difficult to 
estimate, because the depth of several quarries, partially 
filled with dried organic wastes, is unknown. Based on 
what is visible today, however, it may be estimated that 
the gross production of each of the main quarries might 
be, approximately, one hundred thousand cubic metres.

Geological and mineralogical note

In the study area the basement rocks are the so-called 
Dereköy metamorphics mostly consisting of graphite 
schists, muscovite-quartz schists and marble lenses (Bar-
gu 1978, 1982). The schists unit is overlain by the Iznik 
marbles and by an alluvial deposit of quaternary age vis-
ible at Iznik and its surroundings. The marble layer has 
been estimated to be approximately 500 m thick. The 
fresh marble surface exhibits various shades of gray from 
light to almost black and contains several white calcitic 
spots and veins. Highly characteristic is also the presence 
in the rock mass of numerous discontinuity surfaces ce-
mented by colored materials. These nonsystematic and 

4. Pliny, Letters X, 39. Pliny wrote that the building was sinking and displaying enormous cracks, due to the damp and yielding nature 
of the ground and probably also to the use of thin and friable blocks for the structures, “…sive lapis ipse gracilis et putris…”. The large and 
long marble blocks, now visible in the building structures, certainly not correspond to this description, so that we can assume that the whole 
theatre was rebuilt “a fundamentis” in the first quarter of the 2nd century AD.

5. At Thasos several relieves with Herakles were found in the area of Saliara. One of them, much smaller in scale, is very similar to the 
Nicaean one, depicting the Hero leaning his right arm on the club (Kozelj et al. 1981, 963, fig. 2). In Gallia similar representations are known 
in local limestone quarries, (Monthel and Pinette 1977, 50-51), while an other one, not yet published, showing only the head of Herakles, 
was discovered in granite quarries in Corsica.

6. Coins and inscriptions testify this particular aspect (Bekker-Nielsen 2008, 22). See also Ruge 1936, 228.
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7. The dark brown-gray stone extracted on the Margaritis peninsula, on the NE coast of Chios, is better classified as a nero antico 
(Lazzarini 2007, 151-159) and is not included in the database.

8. The presence at Afyon of large amounts of different bigio marbles has long been known (Monna and Pensabene 1977, 32). Their 
possible use in antiquity, however, has never been examined in detail.

9. Isotopic characterization of the Lesbos marbles has been already reported (Lazzarini et al. 1999). The new data compare favourably 
with previous ones.

A.B. yAVuz, M. BRuNO AND D. ATTANASIO

uncontinuous surfaces show varying angles and cross-
cutting relations and are seen as orange-brownish thin 
veins on the marble surface. Rather similar to the Les-
bos marble, probably the most renowned and widespre-
ad bigio antico used in antiquity, the Iznik marble dif-
fers from Lesbos for the almost complete absence of fos-
sils. The texture is strongly heteroblastic with maximum 
grain sizes ranging from 0.5 to 8 mm (mean value 3.2 
mm). The rock contains calcite as the primary mineral 
with small amounts of euhedral quartz, euhedral albite 
and opaque mineral (Fig. 7). Chemical analyses carried 
out by atomic absorption spectrometry indicate that the 
SiO2 content ranges from 0.4 to 1%, somewhat higher 
than for typical calcitic marbles owing to the presence of 
quartz and albite minerals.

The bigio antico database

Bigio antico is quite an ordinary marble variety and, 
unlike other, more characteristic and valuable stones, 
it was quarried in many different sites mostly located 
on the Aegean coast of Asia Minor and the nearby is-
lands (Gnoli 1971, 179). Therefore, in addition to the 
Iznik quarries, several other known sites were sampled 
and characterized in the past few years with the aim 
of establishing an updated database of bigio antico and 
verifying the possibility to identify the newly disco-
vered Iznik marble. At present, however, including into 
the database all the possible provenance sources may 
be confusing, owing also to the fact that there is no 
detailed information on the actual use in antiquity of 
several varieties. Probably a more fruitful approach is 
that of starting with a selection of the most important 
bigio marbles to be extended subsequently to other, less 
relevant sites on the basis of provenance data not fitting 
the initial selection.

The Moria quarries on the island of Lesbos are cer-
tainly the most renowned source of bigio antico used in 
antiquity. Together with Iznik they represent sites where 
bigio antico was quarried on a massive and exclusive basis 
and for this reason they are probably the first and most 
important entries of the database. Bardiglio, the gray blu-
ish marble produced at Carrara, is generally not included 
among the bigio antico marbles, because of its definitely 
finer grain size. It was, however, an important gray mar-
ble variety widely used in Roman times and as such it 
is appropriately taken into account when attempting to 
provenance bigio antico marbles. Göktepe, the marble 
site recently discovered in the region of Aphrodisias, 
produced not only high quality white and black (nero 
antico) marbles, but also appreciable amounts of gray 

marbles including fine grained bigio morato. The fact 
that the Göktepe marbles were used since the mid 1st 
century AD for the manufacture of prestigious sculptures 
suggests that also this site must be present in the bigio 
antico database.

Other smaller sources, whose role in antiquity is not 
clear, were also included in the database basically because 
they are close or within sites where other important mar-
bles were quarried. Their bigio varieties, therefore, were 
readily available at least for local use. At present they are 
Teos, near Seferihisar, where bigio marble was extracted 
not far from the africano site, Belevi where bigio layers 
overlay the well known white marble Ephesos quarry, 
Chios where bigio marbles were extracted from the por-
tasanta quarries at Latomi7 and Cape Tainaron, where 
recent surveys ruled out the presence of nero antico but 
identified one bigio antico quarries (Bruno and Pallante 
2002).

Bigio antico marbles were also quarried, more or less 
systematically, at Rhodos, Aphrodisias, Afyon (kaplan 
postu)8, St. Béat in the French Pyrénées, Macael in south-
ern Spain and elsewhere (Lazzarini et al. 1999). Despite 
this, the eight marble sources mentioned above include 
some of the largest and most important known quarries 
and are deemed to represent a suitable starting set. with 
respect to the current definition of bigio antico it should 
be noted that the present database extends the term so as 
to include gray marbles with finer crystal grains.

Site discrimination

Table 1 and the graphs of Fig. 8 suggest that three 
bigio sites, Iznik, Teos and Chios can be almost univo-
cally identified simply on the basis of their isotopic values 
which combine highly negative oxygen ratios with posi-
tive or highly positive carbon values. The partial super-
position existing between Iznik and the gray marbles of 
Göktepe is readily solved in terms of EPR intensity.

The remaining five sites, that is Lesbos9, Bardiglio, 
Göktepe, Tainaron, and Belevi, however, are more or less 
strongly superposed and difficult to identify simply on 
the basis of their isotopic signature. The statistical graph 
of Fig. 8, mostly based on the combined effect of isotopic 
data (x axis) and on the EPR intensity (y axis), separates 
the bardiglio and Cape Tainaron marbles from the gray 
marbles of Lesbos, Belevi and Göktepe which exhibit a 
distinctly lower intensity.

The graph also shows that bardiglio includes strongly 
heterogeneous samples, exhibiting widely differing in-
tensities. Such differences are in line with other proper-
ties: the high intensity samples have finer grains, darker 
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Fig. 1. Geological map of the Iznik area. The most important 
quarries are indicated as follows: (1) Deliktaş quarry, (2) 
Sarikaya quarries, (3) Quarry 186, (4) Quarry 187, (5) 
Quarry 8, district 2.

Fig. 2. General view of the Deliktaş quarry.

Fig. 4. Detail of the Deliktaş quarry showing the Herakles 
relief carved on the lower part of the ancient working wall.

Fig. 5. General view of quarry 186.

Fig. 3. Detail of the Deliktaş quarry showing the 
accumulation of marble debris above the ancient working 
level.
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Fig. 6. General view of quarry 8 in district 2.

Fig. 7. Macroscopic 
and microscopic view of 
typical bigio marbles of 
Iznik.

A.B. yAVuz, M. BRuNO AND D. ATTANASIO

colours and lower d13C values. On this basis they are bet-
ter identified as bigi morati (bardiglio-2) and kept sepa-
rate from the low intensity bigi antichi (bardiglio-1). The 
average intensity values (529% and 72%, respectively) 
indicate that this variable neatly discriminates the two 
varieties.

The maximum grain size, MGS, is in general another 
powerful discriminant variable. In this case, however, 
the Lesbos and Iznik marbles, are strongly heteroblastic. 
Their complex textural properties are not adequately de-
scribed by the MGS value, which scatters considerably 
and superposes Lesbos and Iznik with other sites exhib-
iting finer grain sizes and completely different textures. 
The variable distribution is highly irregular. It improves 
the discrimination rate of the database, but may be mis-

leading if used for determining the provenance of artifact 
samples. The point is that petrographic data, although 
extremely helpful for determining the provenance of 
marbles, are difficult to convert into quantitative vari-
ables. In this case they must be excluded from statistical 
data analysis with the consequence that important and 
sometimes crucial information is lost.

Despite the problems discussed above, quantitative 
data, obtained using discriminant function analysis, 
demonstrate that 88.5% of the database samples can be 
correctly reassigned to their quarries of provenance us-
ing a combination of isotopic and EPR data, that is the 
four variables δ18O, δ13C, EPR intensity and EPR linew-
idth. Including the maximum grain size into the variable 
selection would bring the discriminant rate of success 
to 93.5%. As discussed above, however, this increase is 
deemed to be more apparent than real and the MGS vari-
able will not be used in the following.

At present preliminary provenancing of artifact mar-
bles is limited to five samples collected from the blocks 
used for building the theatre of Iznik. The results of the 
analyses, shown in Fig. 8, fully confirm the rather obvi-
ous hypothesis that the theatre was built using marbles 
from the local quarries.

Conclusions

The discovery near Iznik (ancient Nicaea) of an 
unknown ancient marble district where large scale pro-
duction of bigio antico marble took place is reported. 
Macroscopically the Iznik marble is very similar to the 
renowned bigio antico of Lesbos, but lacks completely 
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the fossil relics commonly present at Lesbos. Following 
the discovery and characterization of the Iznik mar-
bles a new preliminary database of bigio marbles has 
been established. The data, although not exhaustive, 
take into account some of the most important known 
source quarries including also gray marbles exhibiting 
finer grain sizes such as the bardiglio marble from Car-
rara or the gray marbles quarried at Göktepe, another 
important marble site recently discovered in the region 
of Aphrodisias.

Although the Iznik marbles are easily identified sim-
ply on isotopic grounds the general results indicate that 
provenancing bigio marbles may be problematic. Several 
important sites, in fact, have quite similar isotopic signa-
tures and the support of the EPR variables is not always 
conclusive because low intensity, that is the low concen-
tration of the manganese impurity present in marbles, is 
a feature common to several bigio varieties. The strong 
heteroblastic texture exhibited by the bigi antichi of Les-
bos and Iznik represent a further problem which strongly 

limits the discriminant power of the maximum grain size 
variable.

Despite this, statistical data analysis demonstrate 
that almost 90% correct discrimination can be obtained. 
Several provenances, such as Iznik, Teos or Chios (por-
tasanta quarries), can be unequivocally identified. Oth-
ers, however, require the support of additional analytical 
techniques and/or more detailed petrographic informa-
tion.

The key problem posed by the Iznik quarries, that 
is the extent of its exploitation in Roman times and the 
possible export of its marbles, is still under investiga-
tion. The Nicaean marble was certainly used locally not 
only to build the major monuments, but also to produce 
sarcophagi, column shafts and other architectural ele-
ments, very probably also intended for export. we know 
that at least two gates of the city walls, the Lefke Kapisi 
to the east and the Istanbul Kapisi to the north, were 
monumentalized in the Flavian period with a two-tone 
style, using a white and grey marble variety for the ar-

Site/Quarry
d18O
‰

d13C
‰

MgS
mm

Intens
%

Linewidth
%

Color
%

Iznik, district 1, 48 -6.44 2.61 3.19 71.4 52.2 33

Deliktaş, 15 -6.87 2.59 3.16 41.2 49.6 33

Sarikaya 1, 8 -6.17 2.59 3.32 34.1 45.5 27

Sarikaya 2, 6 -7.93 2.00 2.36 92.2 55.8 27

Quarry 186, 6 -5.02 3.78 4.47 117.6 56.0 35

Quarry 187, 13 -6.0 2.38 2.93 97.5 56.0 38

Iznik, district 2, 91 Not analysed

Göktepe gray, 10 -3.54 2.84 0.50 2.3 53.4 48

Lesbos, 57 -1.89 1.72 2.77 6.6 50.0 32

Chios, 25 -2.91 0.85 0.38 10.6 57.6 21

Belevi, 14 -2.14 1.04 1.04 11.5 56.7 21

Teos, 7 -9.43 5.25 1.33 46.2 50.1 32

Cape Tainaron, 25 -1.33 1.78 0.85 51.2 49.4 25

Chios (portasanta gray), 6 -5.92 4.90 1.06 54.4 48.8 42

Bardiglio 1, 35 -1.37 2.49 0.51 72.1 57.8 44

Bardiglio 2, 18 -0.99 1.42 0.30 529.3 83.8 25

Iznik theatre 1 -6.24 3.13 1.7 30.5 50.6 --

Iznik theatre 2 -6.28 2.75 1.7 31.1 48.6 18

Iznik theatre 5 -5.28 4.0 1.2 79.1 48.6 19

Iznik theatre 7 -6.19 2.58 2.0 60.0 54.5 21

Iznik theatre 10 -6.43 2.67 1.7 45.3 51.7 29

Table 1. Average analytical data for Iznik and other relevant bigio antico sites (listed in order of increasing intensity),10 together 
with the experimental results for five architectural samples from the theatre of Iznik. The isotopic and EPR variables are given in 
‰ or % with respect to specific standards (Pee Dee Belemnite for isotopes and Dolomite N368 BCS for EPR). The color value is 
expressed as % in an 8-bit scale where 0 represents black and 255 white.

10. The GPS coordinates of the Iznik quarries are: Deliktaş: lat. N 40.44621, long. E 29.73317; Sarikaya: lat. N 40.44789, long. E 
29.73546; Quarry 186: lat. N 40.44682, long. E 29.74415; Quarry 187: lat. N 40.44698, long. E 29.74701. District 2 is found approxi-
mately at lat. N 40.45023, long. E 29.76065.
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ticulation of the façade (Barresi 2003, 553–554). In the 
early 2nd century the city theatre was built and, after an 
earthquake in 120 or 123, the emperor Hadrian rebuilt 
not only the two main streets of the city, the so called 
tetraplateias, but also the two agorai in the city centre 
(Barresi 2003, 552). In the 2nd century AD the tomb of 
Cassius Philiskos, obelisk-shaped, was built not far from 
the city, in which the dark gray marble variety is used for 
the basement in contrast with the off-white one used for 
the spire approximately 12 m high. No later monuments 
are known and the still visible ruins of the city walls, 
3rd century AD with some later Byzantine restorations, 
were built mainly with bricks, rough small blocks and 
re-employed Roman elements. Therefore it can be con-
cluded that the use of marble started in Nicaea, at least 
related to Roman antiquity, in the third quarter of the 1st 
century AD, and continued intensively during the 2nd 
century, when its use underwent a large increase owing to 
the construction of various new buildings and other sev-
eral reconstructions following the earthquake of 120-123 
AD. The cross engraved on one of the main quarry fronts 
of Sarikaya seems to testify that the exploitation of the 
quarries continued even in the late period, 4th-5th century 
AD. The district of Nicaea, which enabled the extrac-
tion, according to initial estimates, of at least 500,000 
to 600,000 m3 of marble volume, improbably only for 
local needs, must be considered one of the largest quarry 
district of Roman antiquity and suggests extensive export 
of the Nicaean marble, which may have found its pref-

erential exportation route to the coasts of Asia Minor11 
through the close by Lacus Ascarius. The presence in the 
city of Nicaea of column shafts of Troas, Misian and As-
wan granite, Thessalian verde antico and red porphyry 
of Egypt, as well as of a large marble sarcophagus prob-
ably in Pentelic marble, attests a considerable import of 
colored marbles, which must have reached Nicaea along 
the inverse route starting on the coast of Bithynia, near 
the modern city of Gemlik.
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Abstract
The Sanctuary of the Great Gods on Samothrace rose 
to prominence in the second half of the 4th century 
BC with the construction of splendid marble build-
ings connected with the special allegiance of the Mac-
edonians. The monuments arose in rapid succession, 
culminating in the famous Hellenistic statue, Nike of 
Samothrace. It has long been assumed that their marble 
came chiefly from the nearby Thasos, but visual inspec-
tion suggested other marbles as well. Samples for mar-
ble provenance investigation were taken from a wide 
range of monuments. The techniques of Maximum 
Grain Size measurements, EPR spectroscopy and Stable 
Isotope analysis were jointly used. The results showed 
a complex pattern of provenance including Thasian, 
Pentelic, Parian and Proconnesian marble, sometimes 
in combination. The presence of Proconnesian marble 
at least by the early 3rd century BC confirms the use of 
this marble in the early Hellenistic period. The Nike 
and its ship base were also investigated and the marble 
identified.

Keywords
Samothrace, Sanctuary of the Great Gods, marble, 
provenance, EPR, stable isotope analysis, maximum 
grain size.

Introduction

Samothrace is the furthest north-east Aegean island 
of Greece, situated in the sea lanes crossing mainly be-
tween the south Aegean, the north Greek mainland, and 
the Dardanelles. It is not very far from the marble pro-
ducing islands of Thasos and Proconnesos (Fig. 1). 

On its northern shore, the Sanctuary of the Great 
Gods rests in a cleft at the base of Mt. Phengari, in a 
dramatic setting that physically integrates the divine 
forces of earth, sky, and sea that played a fundamental 
role in the mysteria. Indications of religious activity in 
the Sanctuary of the Great Gods date back to the 7th 
century BC, but construction of monumental buildings 
began only in the 4th century BC. This development is 
associated with the munificence and the political inte-
rests of the royal house of Macedon, as early as the reign 
of Philip II. Alexander’s successors continued the royal 
patronage of the sanctuary, which attained its greatest 
glory in the 3rd and 2nd centuries BC. The abandon-
ment of the sanctuary and the cult took place towards 
the end of the 4th century AD. Archaeological research, 
dating from the second half of the 19th century, has so 

far provided a picture of the sanctuary and its develop-
ment (wescoat 2010), although details of the cult re-
main controversial (cf. Clinton 2003; Marconi 2010). 
A recent plan of the sanctuary monuments and their 
approximate dates is shown in Fig. 2.

It has long been assumed that the marble used in 
the construction of the major monuments came from 
the nearby island of Thasos. However, this assumption 
needed verification or modification with the application 
of scientific techniques. The aim of this work is there-
fore to determine the provenance of the marble of a wide 
range of monuments using optical and physicochemical 
analysis in order to reveal the pattern of marble usage, 
trade and material preferences of the prominent people 
who commissioned the monuments and the architects 
and masons who built them. 

Samples and analytical techniques

A large number of architectural and other marble 
elements (building blocks, columns, capitals, bases, 
sculptures etc) from most of the monuments in the 
Sanctuary of the Great Gods in Samothrace were ex-
amined visually in situ and the maximum grain sizes 
and colour variations were recorded. Following the in-
spection, 31 (thirty one) representative samples were 
obtained from different kinds of architectural mem-
bers and sculptures of several structures, including fa-
mous monuments such as the Propylon of Ptolemy II 
and the Nike of Samothrace, and some of the lesser 

ThE SANCTuARy OF ThE gREAT gODS ON SAMOThRACE, gREECE:  
AN EXTENDED MARBLE PROVENANCE STuDy
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Fig. 1. Map of Greece showing the island of Samothrace and 
the nearby marble sources of Thasos and Proconnesos. 
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known or more recently found monuments.1 The sam-
ples were obtained in the form of a small chip taken 
from a suitable place of an already existing old or new 
break so that there was no loss of any archaeological/
art-historical information or aesthetic value. Taking 
samples with a drill has long being abandoned due to 

the damage the drill causes on the sample crystal lat-
tice, resulting in loss of important grain size and ion 
concentration information. All the samples are pre-
sented in Table 1, together with the architectural ele-
ment or sculpture they come from and the monument 
to which they belong.

1. The structures sampled were in chronological order: Hall of Choral Dancers (2 samples); Altar Court (1 sample); Dedication of Philip 
III and Alexander IV (2 samples); Rotunda of Arsinoe II (1 sample); Propylon of Ptolemy II (3 samples); Hieron (1 sample); Neorion (3 
samples); Milesian Dedication (1 sample); Ionic Porch (2 samples); Nike Monument (Nike of Samothrace: 2 or 3 samples); Byzantine fac-
tory (1 sample). Also, 4 samples were taken from unknown monuments and 5 from smaller monuments on the Eastern and western Hills.

Fig. 2. Sanctuary of the 
Great Gods, Samothrace. 
General site plan; restored, 
1st century AD. Legend: 1-3. 
Unidentified late Hellenistic 
buildings; 4. Unfinished 
early Hellenistic building; 
6. Milesian Dedication; 
7. Dining rooms; 8, 10. 
Rooms adjacent to the 
Theater; 
9. Archaistic niche; 11. 
Stoa; 12. Nike Monument; 
13. Theater; 14. Altar 
Court; 15. Hieron; 16. 
Hall of Votive Gifts; 17. 
Hall of Choral Dancers; 20. 
Rotunda of Arsinoe II;
22. Sacristy; 23. Anaktoron; 
24. Dedication of Philip 
III and Alexander IV; 25. 
Theatral Circle; 
26. Propylon of Ptolemy II; 
27. Southern Necropolis; 
28. Doric Rotunda; 
29. Neorion; 33. Ionic 
Porch. 

Fig. 3. Maximum Grain Size distribution of the measured 
samples. Superimposed is the MGS as estimated from the 
in-situ visual examination of a large number of architectural 
elements.
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Sample Sample source Monument

1 Corinthian capital, lowest leaf, 64.0288 Propylon of Ptolemy II

2 Sculptured frieze block fragment, 64.0933 Propylon of Ptolemy II

3 Ionic capital fragment, 64.0905 Propylon of Ptolemy II

4 Doric column drum fragment Dedication of Philip III and Alexander IV

5 Fragment of Doric triglyph from the wall frieze Dedication of Philip III and Alexander IV

6 working chip Ionic Porch 

7 Ionic capital fragment, 94.0512 Ionic Porch 

8
Fragmentary frieze block of dancing maidens, 

88.0074
Hall of Choral Dancers

9
Anthemion drum crowning the shaft of the 

Ionic column, 70.939
Hall of Choral Dancers

10 Parapet block M13 Rotunda of Arsinoe II

11 Tendril from the central akroterion, 49.0623c Hieron

12
Lintel of the ordered door frame (in form of an 

epistyle) M28
Neorion

13 wall block Altar Court

14 Fragment of the ship’s prow, 52.0233b Nike Monument

15
Fragment of a monumental left hand found on 

the western Hill, 67.1208
Similar to the Nike Statue

16 Fragment of feather, 62.0335 Nike Monument

17 working chip, western pile
western Hill, Neorion terrace, unidentified 

monument

18 working chip, eastern pile
western Hill, Neorion terrace, unidentified 

monument

19 Stylobate (?) block M66
western Hill, Neorion terrace, unidentified 

monument

20 Doric column drum
western Hill, unidentified monument, SE of the 

Milesian Dedication

21
Crown block of an orthstate monument with 

cuttings for insertion of male statue
Stoa hill, Large Orthostate Monument

22 Marble block from an unidentified monument Stoa hill 

23 Doric column drum (northernmost) Stoa hill, Column monument to Philip V 

24 Ionic column drum, 01.074
Monumental Ionic column, but not part of Milesian 

Dedication or Propylon of Ptolemy II

25 Head, 65.0844 Eagle, Eastern Hill

26 wing, 65.0845a-c Eagle, Eastern Hill

27 wing, 65.0846/68.0465 Eagle, Eastern Hill

28 Arm (AKMS) Table Leg, Papa-Vounos (Sw coast of Samothrace)

29 Nike Akroterion, 49.490 Hieron

30 Coffer lid with floral motif, 67.305 Ionic Porch 

31 Coffer lid with profile head, 49.355 Hall of Choral Dancers

y. MANIATIS, D. TAMBAkOPOuLOS, E. DOTSIkA, B. D. wESCOAT AND D. MATSAS

Table 1. Description of elements and monuments from which each sample comes.
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The collected samples were analyzed at the Labora-
tory of Archaeometry, NCSR “Demokritos” using the 
following techniques (Maniatis 2004):

1. Measurements of Maximum Grain Size (MGS) 
under a stereoscopic microscope and qualitative exami-
nation of the marble crystalline features.

2. Electron Paramagnetic Resonance Spectroscopy 
(EPR).

3. Stable Isotope Analysis (IRMS) for carbon and oxi-
gen.

Results

At first the samples were examined as-received un-
der a stereoscopic microscope. The marble colour of the 
samples ranges from pure white to gray but one sam-
ple is dark gray-bluish (no. 14). The Maximum Grain 
Size values are also exhibiting a significant amount of 
variation, with values from 0.8 mm to 11.0 mm (Table 
2). Fig. 3 shows the MGS distribution of the measured 
samples in the laboratory which is centred on 2-3 mm 

Sample Colour MgS (mm) Mn2+ (r.u.) width (g) Fe3+ (r.u.) δ13C‰ δ18O‰

1 white, gray veins 2,0 447 2,7 1,3 2,91 -0,44

2 white 2,0 226 2,4 0,4 2,93 -0,97

3 white 2,0 603 2,5 3,8 3,40 -4,94

4 white 1,0 5046 3,5 11,3 2,70 -7,46

5 Grayish 3,5 1779 2,7 2,8 2,85 -1,51

6 white 0,8 4350 3,2 4,5 2,66 -7,66

7 white 2,0 253 2,9 1,5 2,88 -6,42

8 white 5,0 618 3,4 7,9 2,80 -1,78

9 white 4,0 615 1,6 6,9 2,53 -1,13

10 white/grayish 3,8 2797 2,9 4,6 3,01 -0,14

11 white 1,8 252 2,4 0,9 2,71 -4,12

12 Grayish 5,0 890 2,7 0,3 3,15 0,07

13 white/grayish 4,0 2059 2,2 1,0 3,15 0,25

14 Dark gray 2,5 168 1,8 18,3 2,18 -3,03

15 white 1,0 287 1,7 1,8 5,38 -2,76

16 white 1,5 186 1,9 4,5 1,92 -0,78

17 white 11,0 808 2,3 2,6 2,64 -0,89

18 white 5,0 458 1,6 3,5 2,69 -0,98

19 white 3,0 1142 3,2 10,3 2,60 -1,98

20 white, gray bands 2,0 237 2,4 0,1 3,43 -8,90

21 Grayish 2,0 234 2,6 5,1 2,70 -0,50

22 white, yellow veins 1,1 488 2,8 14,6 3,81 -2,17

23 Gray 4,0 815 2,0 11,7 2,28 -3,74

24 white 2,0 331 2,4 0,1 2,58 -3,17

25 white 2,5 157 2,3 1,3 3,61 -0,51

26 white 2,0 219 2,6 5,2 3,09 -0,75

27 white 1,5 214 2,3 2,8 3,34 -0,57

28 white (yellowish) 2,0 21 4,3 4,7 2,90 -3,45

29 white 2,0 432 2,1 5,8 3,30 -0,29

30 white 2,0 1468 1,9 12,4 2,82 -1,10

31 white 2,0 245 1,5 4,7 2,77 -5,15

ThE SANCTuARy OF ThE gREAT gODS ON SAMOThRACE, gREECE: AN EXTENDED MARBLE PROVENANCE STuDy

Table 2. Optical, EPR and IRMS measurements of the sanctuary samples.
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grain sizes. Superimposed on it is the estimated MGS 
from the in-situ visual examination of a large number of 
architectural elements (grey shaded area) indicating that 
the majority of the architectural elements are made of 
coarse marble.

Following the initial examination all samples were 
then mechanically cleaned by removing the weathered 
layers from the surface and then ground in an agate mor-
tar and sieved to fractions between 63 and 180 µm. The 
obtained samples were analyzed first by EPR spectrosco-
py and the parameters Mn2+ and Fe3+, expressed in rela-
tive units (r.u.) and Width expressed in Gauss (G), were 
measured as described in Polikreti and Maniatis 2002. 
In addition, aliquots of the prepared samples consisting 
of very fine grain fractions (<63 µm) were submitted for 
isotope analysis to a mass spectrometer (IRMS) and the 
δ values for the carbon (δ13C‰) and oxygen (δ18O‰) 
isotopes were measured normalised to the international 
PDB standard (Herz 1985, 1987, 1988). All measure-
ments are presented in Table 2.

The procedure for determining the provenance for 
each of the Samothrace sample involves a stepwise ap-
proach.

The first step is presented in Figs. 4 and 5, where 
all the samples (1 to 31) are plotted against the da-
tabase values of the most well known ancient marble 
quarries using two separate bivariate plots; a) the loga-
rithm of the Mn2+ intensity: Ln(Mn2+), measured with 
EPR, versus the logarithm of the Maximum Grain 
Size: Ln(MGS) (Fig. 4) and b) the isotopic signature 
of δ13C‰ versus that of δ18O‰ (Fig. 5). As it can be 
seen from the above two diagrams only a few samples 
are falling in a single, non overlapping quarry area and 
not the same in both diagrams. On the other hand, 
the database of EPR is formed from a different set of 
samples than the isotope database and thus cannot be 
amalgamated into a single one. This prohibits the use 
of statistical treatment of all the parameters together 
with a discriminate analysis program. Nevertheless, ex-
perience has shown that the use of multi-parameter sta-
tistics does not necessarily improve the discrimination 
between quarries (Polikreti and Maniatis 2002) neither 
helps significantly in sorting out the provenance of an 
unknown object whose parameters fall in overlapping 
quarry field areas. Furthermore, the coincidence or 
proximity of a sample’s parameters to certain quarry 
fields is better understood and rated using separate and 
simpler bivariate pots. Thus, the best way in assigning 
the provenance of a marble is the so called step-wise ap-
proach which also uses the qualitative parameters of the 
marble in hand and the human brain. This involves in 
using first the database of Ln(Mn2+) versus Ln(MGS) 
(Fig. 4) and assigning a sample to the possible quarries 
in this database. Then using the isotope database (Fig. 
5) and record the possible quarries for the sample in 
that database. This is followed by screening the result-
ing quarries against the MGS database. This procedure 
progressively excludes quarries and narrows down the 
search to only a few. The final step involves the use 

of more EPR parameters and the qualitative physical 
properties of the marble in order to discriminate be-
tween the final 2-3 quarries in question.

Using the procedure described above the marble of 
the objects from the Sanctuary of the Great Gods can be 
progressively assigned to the following origins:

Thasos

Samples 5, 8, 9, 10, 12, 13, 17, 18, 19, 23 and 30 are 
falling in the Thasos quarry areas on both diagrams (Figs. 
4 and 5). All other possible quarries are excluded either 
due to MGS or by discrepancy between the databases as 
described above.

Penteli

Samples 4 and 6 are falling in the Penteli – Afyon 
overlap field region and Naxos and Proconnesos fields. 
The last two are excluded by the MGS. For discriminat-
ing between Penteli and Afyon we use more parameters 
of the EPR spectrum and statistical discriminant analy-
sis, which produces the best possible separation between 
these two quarry regions (Fig. 6a). From this it is clear 
that the two samples fall solely in the Penteli quarry field.

Proconnesos 

A large number of samples (1, 2, 7, 21, 25, 26, 27, 
28, 29 and 31) give parameters that fall in such parts of 
the quarry database values that are either purely Procon-
nesian or, by using the exclusion principle between tech-
niques, Proconnesos evolves as the only possible origin. 
For example sample 28, as can be seen from the diagram 
of Fig. 4, falls exclusively in the Proconnesos-2 field with-
out any overlap; hence, its origin is readily assigned to 
Proconnesos. On the other hand the samples 1, 2, 21, 
25, 26, 27, 29 and 31 fall in the overlap of Proconnesos, 
Paros and Aphrodisias in the EPR-MGS database (Fig. 
4) but in the Proconnesos and Thasos overlap in the iso-
tope database (sample 26 falls also in the borderline of 
the Hymettos field) (Fig. 5) leaving Proconnesos as the 
only possible origin. Thasos can be excluded in any case 
due to higher MGS (above 2.5 mm) and Hymettos is 
also excluded for sample 26 due to lower MGS (below 
1.2 mm). Equally, sample 7 falls also in the overlap of 
Proconnesos, Paros and Aphrodisias in the EPR-MGS 
database (Fig. 4) and in the Proconnesos, Penteli, Afyon 
and Naxos overlap in the isotope database (Fig. 5); thus 
Proconnesos is the only possible origin compatible with 
both databases. 

Paros 

There is only one sample, no 15, which readily and 
securely can be assigned to Paros, since in the isotopic 
diagram (Fig. 5) falls clearly in the non overlapping re-
gion of one of the Paros fields, namely the filed of the 
famous Lychnites marble which was quarried in the un-

y. MANIATIS, D. TAMBAkOPOuLOS, E. DOTSIkA, B. D. wESCOAT AND D. MATSAS
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Fig. 4. Ln(Mn2+) vs Ln(MGS) diagram of known ancient quarries and the Samothracian samples. The quarries are: Afyon, Penteli, 
Naxos Apollon (Naxos-Apol), Naxos Melanes (Naxos-Mel), Ephesos (Eph), Aphrodisias (Aphr-1 and Aphr-2), Paros Lychnites 
(Paros-L), Paros Marathi (Paros-M), Paros Lakkoi (Paros-LK), Proconnesos (Proc-1 and Proc-2) and Hymettos. The database is 
that of the Laboratory of Archaeometry, NCSR “Demokritos” (Maniatis et al. 1988; Mandi 1993; Polikreti 1999; Maniatis and 
Polikreti 2000; Polikreti and Maniatis 2002; Tambakopoulos 2007). For the new treatment and separation of the Parian quarries 
see (Tambakopoulos and Maniatis 2012, in this volume).

Fig. 5. δ13C‰PDB vs δ18O‰PDB diagram of known ancient quarries and the Samothrace samples. The quarries are: Afyon, 
Penteli, Naxos, Ephesos (Ephesos-1 and Ephesos-2), Aphrodisias, Paros Lychnites (Paros-L), Paros Marathi (Paros-M), Paros 
Lakkoi (Paros-LK), Proconnesos (Proc-1 and Proc-2), Thasos Aliki (Thasos-Al), Thasos Phanari and Acropolis (Thasos Ph&A) 
and Hymettos. The database used for the isotopes is an amalgamation of the Laboratory of Archaeometry, NCSR “Demokritos” 
data and that published in the literature (Herz 2000; Gorgoni et al. 2002; Moens 2003; Attanasio et al. 2006). For the new 
treatment and separation of the Parian quarries see (Tambakopoulos and Maniatis 2012).
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derground quarries of the Marathi Valley and most likely 
in the underground quarry of the Nymphs. In addition, 
the MGS = 1.0 mm is very much in consistence with this 
marble quality.

Paros-Proconnesos

These two quarries have a certain overlapping region 
which occurs with many techniques used for marble 
provenance, a well-known universal problem. Hence, 
samples that fall in this particular overlapping region are 
difficult to discriminate. In the case of the Samothracian 
sanctuary, we have three samples that fall in this overlap 
in both databases, namely samples 11, 16 and 24. In 
an attempt to improve the discrimination between these 
two quarry fields to the best possible degree, we use a 
new approach which involves taking some more param-
eters from the EPR spectrum and in particular, the pa-
rameters Width and Fe3+ combined in such a way so that 
the discrimination is the maximum possible. This com-
bination is, by repeated testing, found to be given by the 
formula: (2xWidth-0.1xLnFe3+). Fig. 6b shows the range 
of the database points of the new combined parameter 
for Paros and Proconnesos in a statistical box-plot dia-
gram. As it can be seen, the discrimination between the 
two quarry regions is as good as it could ever be. The 
Samothracian samples in question are plotted next to 
the box-plot. 

According to this plot the samples 11, and 24 have 
a much higher probability to be from Proconnesos than 
from Paros, as they fall close to the median value of the 
proconnesian parameter distribution and outside the 
Paros bulk parameter distribution. Contrary to this sam-

ple 16 falls in the bulk of the Paros distribution and out-
side the bulk of the Proconnesos distribution. This sam-
ple therefore has a higher probability to be from Paros 
than Procennesos. In order to clarify further the prov-
enance of sample 16 which comes from a wing feather of 
the Nike statue, we examine in detail its position on the 
isotopic database in relation to the distribution of the 
actual isotopic signatures of the quarry samples. Given 
the fact that in the general isotopic field diagram of Fig. 
5 sample 16 falls in the overlap of Proconnesos-1 and 
Paros-Lakkoi we plot the actual points that compose 
the fields of these two particular quarry regions together 
with sample 16 (Fig. 7). As it can be seen from this fig-
ure, sample 16 falls within the main distribution of the 
Paros-Lakkoi field confirming thus the provenance of 
the wing of the Nike statue from this particular location 
on Paros. 

It should be noted here that sample 29, which is from 
the wing of an Akroterial Nike of the Hieron, assumed to 
be Hellenistic (Lehmann 1969, I, 364-368; Palagia et al. 
2008) was clearly assigned to Proconnesos (see paragraph 
on Proconnesos above). The same is also true for a sam-
ple from a reclining male figure from the Hieron pedi-
ment (Palagia et al. 2009). This sample was analysed in 
a previous work and it fall in the overlap between Paros 
and Proconnesos (Palagia et al. 2009). However, newer 
interpretation of the Paros quarries described in Tamba-
kopoulos and Maniatis (2012) and also presented in Figs. 
4 and 5 shows that the signature of this sample, like no 
29, is out of the Paros quarries and can now be safely as-
signed to Proconnesos. This leads to the conclusion that 
Proconnesos is the origin of the marble for all the fine 
sculptures of the Hieron.

Fig. 6. Discriminant and combined parameter statistical analysis. a) Discriminant analysis variable NVar1 vs LnMn2+ for Penteli 
and Afyon quarries and samples 4 and 6 from Samothrace [Var1=0.78xWidth+0.13xLn(MGS)+0.21xLn(Mn2+)-0.49xLn(Fe3+)]. 
b) A new approach using the combination (2xWidth-0.1xLnFe3+) of EPR parameters shown in Box-plot for Paros and Proconnesos 
and questionable Samothracian samples.
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 Rhodes

Sample 14 is a dark gray-bluish marble with irregu-
lar and light greyish or whitish regions (Fig. 8d) coming 
from a fragment of the prow which forms the base for 
the Nike statue (Fig. 8a). The parameters of this sample 
have been plotted against the databases in Figs. 4 and 
5; however, it should be noted that these databases are 
formed from white marbles and as such the compari-
son is not so useful. Similarity of the isotopic signature 
of this sample with the signatures of grey marbles from 
Aphrodisias (Lazzarini 2007) should be noted, although 
the appearance is not very similar and the grey marble of 
Aphrodisias is not known to have been exported. This 
led us to look for other sources, especially the so called 
lartios lithos, a grey marble quarried in the southeast of 
Rhodes island in the areas around the village of Lartos 
(present day name: Lardos) and also west of the Marmari 
mountain at Agios Georgios, where ancient tool marks 
are visible and quarrying activity is apparent (Papavas-
siliou 2004). This marble is described as dark-grey-bluish 
or light grey with whitish irregular smaller or larger re-
gions and a very variable grain size from 0.02 mm to 1 
cm (Papageorgakis 1966, 259-260) which fits perfectly 
the appearance of the Nike ship fragment. This stone is 
known to have been used for various monuments locally 
in Rhodes and particularly for bases of statues from Hel-
lenistic until medieval times (Papavassiliou 2004). with 
the help of Ms K. Bairami we obtained two samples from 
an accumulation of characteristic lartios lithos fragments 
in the gardens of the KB’ Archaeological Ephorate of 

Rhodes coming from various Hellenistic monuments in 
the city of Rhodes2. One was of grey-bluish colour and 
the other light grey. These samples were analysed and 
their parameters are shown on Table 3, together with 
the parameters of sample 14 from the base of the Nike 
statue. As can be seen, the parameters are all closely re-
lated except perhaps Fe3+ but given the lack of homo-
geneity of this kind of material and the Fe veins occa-
sionally present in the geological formation --and our 
sample from the Nike ship just happens to contain such 
veins, (Fig. 8d, left)-- this variation is quite acceptable. 
Most striking is the presence of the peaks with g=2.0033-
2.0034 and g=1.9998-2.0001 in all three samples. The 
first is probably due to organic remnants (carbon radicals 
with high molecular number or in unmetamorphosed in-
clusions of marine origin (Kadish and Ruoff 1994, 982; 
Miki et al. 1993); the second is most likely surface defects 
in the calcite crystals induced by grinding (Maniatis and 
Mandi 1992). The similarity in the general appearance of 
the prow fragment with the lartios lithos fragments from 
Rhodes is also remarkable (Fig. 8d, right). All these leave 
no doubt that the provenance of sample 14 is from the 
lartios lithos quarries of Rhodes.

Questionable origins

Sample 3 is placed between the quarries of Naxos, 
Ephesos, Proconnesos and Aphrodisias, with no fur-
ther discrimination or probability differentiation being 
possible. Sample 20 in the isotope database (Fig. 5) is 
placed in the field of Penteli, close to Naxos and Pro-

Fig. 7. The distribution 
of isotopic signatures of 
the quarry samples from 
Provennesos-1 and Paros-
Lakkoi with Sample 16 from 
Samothrace plotted on them. 
It is clear that the sample 
from the Nike statue falls 
within the bulk of Paros-
Lakkoi quarry samples. 
The isotope data for the 
quarry samples is from Herz 
(2000), Attanasio et al. 2006 
and from the Laboratory 
of Archaeometry, NCSR 
“Demokritos”.

2. According to Ms K. Bairami, of the KB΄ Ephorate of Prehistoric and Classical Antiquities in Rhodes, this grey-bluish stone is very 
characteristic and well known to the archaeologists of Rhodes. It has been frequently used in the Hellenistic times for marble constructions 
such as altars, votive stelai, bases of statues and other monuments. See also Papavassiliou 2004.
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connesos-2. However, in the EPR–MGS database (Fig. 
4) is clearly out of Naxos and in the overlapping area 
of Proconnesos, Paros and Aphrodisias. Thus, the iso-
topes exclude Paros and Aphrodisias as possible origin 
and the EPR-MGS exclude Penteli; colour and macro-
scopic characteristics of the sample lead us to consider 
the Proconnesos origin as the most probable, although 
not undoubtedly. Sample 22 is a rather strange type of 
marble regarding the structure of the fabric. Its signa-
ture suggests tentatively Afyon as a probable origin and 
in the same time its structure excludes Paros, Thasos 
and Naxos as possible origins.

The final provenance assignments of all the samples 
analysed and examined using the above combination of 
techniques and approaches for each sample or group of 
samples are summarised in Table 4.

Discussion

As it appears from Table 4, the detailed treatment of 
the samples using three techniques and two databases as 
well as new combinations and methodological approach-
es leads to the accurate determination of provenance de-

Sample Origin Colour MgS
Calcite/ 

Dolomite
Mn2+ width Fe3+ δ13C δ18O

Special 
peaks

Special 
peaks

RoLar1
Rodos, 
Lartios 
lithos

Dark Gray 0,01-5,00 85% 157 1,99 5,66 2,16 -3,89 2,0033 1,9999

RoLar2
Rodos, 
Lartios 
lithos

Gray 2,00 75% 124 1,889 3,23 1,33 -3,75 2,0033 1,9999

14 Nike ship Dark gray 2,5 95% 168 1,8 18,3 2,18 -3,03 2,0034 2,0001

3. She kindly provided the photo: http://picasaweb.google.com/lh/photo/L5SBKI4e01Mv4NbuNMA6Dg.

Fig. 8. Nike of 
Samothrace. a) Statue 
on the ship at Louvre 
Museum (photo by 
Elizabeth Towle3), b) 
feather from the wing of 
the Nike statue (62.0335) 
found close to the Nike 
monument at Samothrace 
(Paros-Lakkoi marble), c) 
Hand of a monumental 
statue found on the 
western Hill (67.1208) 
at Samothrace (Paros-
Lychnites marble), d) 
Comparison of colours 
and textures: A) The 
sample 14 from the Nike 
ship, B) A sample of 
lartios lithos from Rhodes.
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fined to a single quarry for the majority of the samples; 
most of the remaining samples were confined to two pos-
sible quarries, while only two float between more than 
two possibilities of origin.

The results confirm the extensive use of the coarse and 
slightly greyish calcitic marble from Thasos (mostly from 
the Aliki quarries) in the majority of monuments, as it has 
been verified with the samples analysed in combination 
with the visual examination of the architectural elements 
in-situ. The use of marble from the nearby Thasos quar-
ries for the monuments of Samothrace had been previous-
ly assumed, but it is now certain that its use, although ex-
tensive, was not the exclusive material. In fact it was often 
restricted to major construction elements (blocks, shafts, 
drums, etc), which were either plain or sometimes bore 
basic sculptural decoration (Fig. 9a). The very long frieze 
from the Hall of Choral Dancers is an exception. Sig-
nificantly, the pure white dolomitic marble from Thasos 
(Vathi-Saliara quarries: Grandjean and Salviat 2000, 180) 
has not been found in any of the monuments examined. 
One can hypothesize various reasons for its absence: a) 
there was a preference to a greyish marble for the main 
construction elements in order to produce a contrast with 
the white finer marbles used for more decorative elements 
(capitals, akroteria, sculpture etc). This is spite of the fact 
that the decorative elements might have been painted to 
a certain extent, their white background and translucence 
would give them an aesthetic contrast with the coarse and 
greyish Aliki marble; b) the higher water absorption coef-
ficient of the dolomitic marble (0.23%) compared to the 
calcitic one (0.10%) caused staining and discolouration 
it used outdoors (otherwise the mechanical properties of 
the dolomitic marble are by no means inferior to the cal-
citic one); and c) there were some economic or logistical 
reasons for choosing marble from the Aliki quarries (fa-
vourable contract; ease of access). 

For many of the finer sculptured architectural ele-
ments, including column capitals, akroteria and even an 
entire façade, the results reveal a pattern of white marble 
importation from several different sources, such as Pen-
teli, Paros, Proconnesos and perhaps others, giving the 
Sanctuary of the Great Gods of Samothrace a cosmopoli-
tan and “international” character.

The presence of white Proconnesian marble in Samo-
thrace is testified in several different monuments of the 
sanctuary and in periods rather earlier than expected for 
Proconnesian marble. Of special interest is the Propylon 
of Ptolemy II (Frazer 1990), one of the most innovative 
architectural monuments of the early Hellenistic period 
(Fig. 10a). It was built between 285 and 281 BC and 
served as the official gateway into the sacred space. It is a 
unique example of a “bilingual building” having an Ionic 
eastern façade that faces the ancient town, and a Corinthi-
an western façade that faces into the sanctuary. The sofa-
shaped anta capitals from the Corinthian facade are deco-
rated with a relief group of two griffins attacking a fallen 
deer, an image especially favored in the northern Aegean 
region (Frazer 1990, 179-189). The supporting elements 
of the building (walls, columns, etc) are constructed with 

coarse Thasian marble. However, the Corinthian capitals, 
sculptured friezes (Fig. 10b, c), and probably the Ionic 
capitals were made in marble from Proconnesos.

Although known best today as the favoured marble 
of the Roman imperial period, evidence for the use and 
value of Proconnesian marble reaches back into the Ar-
chaic period (Attanasio et al. 2008). Vitruvius states that 
it was one of the materials under consideration for the 
archaic Temple of Artemis at Ephesos (10.2.15). Both 
Vitruvius (2.8.10) and Pliny (NH 32.15.1) describe its 
use for the façade of the Mausoleum in Halicarnassos. 
Both of these instances as well as others have now been 
scientifically confirmed through later research (walker 
and Matthews 1988; walker and Hughes 2000), suggest-
ing that the Proconnesian marble was used for important 
monuments at least the third quarter of the 6th century 
BC. Additional discoveries in the Granicus River basin 
show that Proconnesian marble remained an important 
material for buildings, sarcophagi, and sculpture through 
the Classical period (Rose et al. 2007, 74-75). It is the 
marble of choice in Hellenistic Pergamon (Cramer et al. 
2002). To this point, the evidence for the early use of 
the Proconnesian marble appears to be confined to Asia 
Minor. Mass production and exportation outside Asia 
Minor, on present evidence, started only in the second 
half of the 1st century AD during the Flavian period (At-
tanasio 2008; ward-Perkins 1980; Pensabene 1998). It 
is therefore very interesting to identify the exportation 
and use of Proconnesian marble in the Propylon of Ptol-
emy II in Samothrace as early as the beginning of the 3rd 
century BC. Although this is a significant development, 
it should not be considered particularly surprising given 
the proximity of Samothrace to Proconnesos and the fact 
that Proconnesian marble was already travelling widely 
around Asia Minor in earlier periods.

The use of Proconnesian marble was also identified in 
two other cases of sculptures which could be of an even 
earlier date. The first case (sample 31) is the head on a 
coffer lid that decorated the ceiling of the hall of Choral 
Dancers. This building may have been commissioned by 
Philip II and as such it would date in the second half of 
the 4th century BC. The second case is the monumen-
tal head and two wings fragments of an eagle or eagles 
found on the East Hill (Fig. 10c and d) also made in Pro-
connesian marble. The age of these eagle pieces remains 
somewhat open; if, as we suspect, the eagles served as 
akroteria for the Dedication of Philip III and Alexander 
IV, then they could belong as early as the late 4th century 
BC (McCredie 1968). 

The aforementioned building, the Dedication of 
Philip III and Alexander IV, is especially significant from 
the perspective of using multiple types of marble. The 
hexastyle prostyle Doric building can be precisely date to 
between 323 and 317 BC, because it bears a dedicatory 
inscription on its epistyle naming the patrons (Fig. 11) 
(McCredie 1968; wescoat 2003; wescoat 2010). The 
Dedication forms a covered pavilion oriented both to-
ward the descending Sacred way and onto the Theatral 
Circle, a gathering place at the entrace to the sanctuary. 
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Sample Sample source Monument Provenance

1 Corinthian capital, lowest leaf, 
64.0288 Propylon of Ptolemy II Proconnesos-1

2 Sculptured frieze block fragment, 
64.0933 Propylon of Ptolemy II Proconnesos-1

3 Ionic capital fragment, 64.0905 Propylon of Ptolemy II Proconnesos-1, Naxos-Apollon, 
Ephesos or Aphrodisias

4 Doric column drum fragment Dedication of Philip III and 
Alexander IV Penteli

5 Fragment of Doric triglyph from 
the wall frieze

Dedication of Philip III and 
Alexander IV Thasos Aliki

6 working chip Ionic Porch Penteli

7 Ionic capital fragment 94.0512 Ionic Porch Proconnesos

8 Fragmentary frieze block of 
dancing maidens, 88.0074 Hall of Choral Dancers Thasos-Aliki

9
Anthemion drum crowning 

the shaft of the Ionic column, 
70.939

Hall of Choral Dancers Thasos-Aliki

10 Parapet block M13 Rotunda of Arsinoe II Thasos-Aliki

11 Tendril from the central 
akroterion, 49.0623c Hieron Proconnesos-1 or Paros?

12 Lintel of the ordered door frame 
(in form of an epistyle) M28 Neorion Thasos-Aliki

13 wall block Altar Court Thasos -Aliki

14 Fragment of the prow, 52.0233b Nike Monument Rhodes (Lartos)

15
Fragment of a monumental left 

hand found on the western Hill, 
67.1208

Similar to the Nike Statue Paros-Lychnites

16 Fragment of feather, 62.0335 Nike Monument Paros-Lakkoi (different quarry 
from no 15)

17 working chip, western pile western Hill, Neorion terrace, 
unidentified monument Thasos (Phanari?) 

18 working chip, eastern pile western Hill, Neorion terrace, 
unidentified monument Thasos-Aliki

19 Stylobate (?) block M66 western Hill, Neorion terrace, 
unidentified monument Thasos (Aliki or Phanari)

20 Doric column drum
western Hill, unidentified 

Monument, SE of the Milesian 
Dedication

Proconnesos?

21
Crown block of an orthstate 
monument with cuttings for 

insertion of male statue

Stoa hill, Large Orthostate 
Monument Proconnesos-1

22 Marble block from an 
unidentified monument Stoa hill, Philip V monument Afyon?

23 Doric column drum 
(northernmost) Stoa hill, Philip V monument Thasos Aliki

24 Ionic column drum, 01.074
Monumental Ionic column,but 
not part of Milesian Dedication 

or Propylon of Ptolemy II
Proconnesos-1 or Paros?

25 Head, 65.0844 Eagle, Eastern Hill Proconnesos-1

26 wing, 65.0845a-c Eagle, Eastern Hill Proconnesos-1

27 wing, 65.0846/68.0465 Eagle, Eastern Hill Proconnesos-1

28 Arm (AKMS) Table Leg, Papa-Vounos (Sw 
coast of Samothrace) Proconnesos-2
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Presumably, the building provided a sheltered place for 
the participants in the cultic activities performed in this 
area. The façade, from the Doric columns through the 
pediment and raking geison, were of white fine marble. 
So, too, were the antae (accentuated wall ends). However, 
the krepis, and the walls that comprised the other three 
sides of the building, were constructed in coarser mar-
ble. The analyzed samples showed that the façade with 
the Doric columns was made in Pentelic marble while 
the other three sides, including the Doric frieze and the 
western pediment, were made of Thasian Aliki marble 
(Table 4). Near the monument were found fine working 
marble chips. Analyses of these chips showed that were 
of Pentelic marble. These chips indicate that the Pentelic 
blocks were finished in situ, and the blocks came to the 
sanctuary semi-worked as was the usual practice (Korres 
1993). This evidence in combination with the technique 
of joining and architecture (wescoat 2003) supports and 
confirms the earlier suggestion proposed by James Mc-
Credie and Bonna wescoat (wescoat 2003) that Attic 
and Thasian masons were both employed by the Mace-
donian kings to construct their respective parts of this 
monument.

The Ionic Porch attached to the western side of the 
Dedication of Philip III and Alexander IV also employs 

at least two varieties of marble. The main architectural 
elements can be identified by visual inspection as Tha-
sian. However, the volute capital is clearly a more fine-
grained marble. Tests show that it is most certainly made 
of Proconnesian marble (Sample 7) (Fig. 9b). It is once 
more clear that Samothracian patrons and their archi-
tects carefully selected marble from different quarries to 
suit specific architectural needs.

Finally, the Nike Monument which housed the fa-
mous statue of the winged Victory (Nike) standing on 
the prow of a warship with her wings open, now at the 
Louvre Museum (Fig. 8a) is one of the most important 
monuments in the Sanctuary of Great Gods in Samo-
thrace and certainly is one of the finest statues of the 
Hellenistic period (Thiersch 1931; Mark 1998; Ha-
miaux 1998, 2001, 2004, 2006, 2007; Palagia 2010; 
Astier 2011). we had the opportunity to analyze some 
fragments associated with the statue that were recovered 
in excavations conducted by Karl Lehmann and Jean 
Charbonneaux in the vicinity of the monument, and by 
James R. McCredie in the region north of the monu-
ment on the western Hill, in the area of the Byzantine 
fortification (Lehmann 1952, 20; McCredie 1968, 211-
212). The fragments tested include part of a feather 
from a wing (Fig. 8b - sample 16), a part of a left hand 

29 Nike Akroterion, 49.490 Hieron Proconnesos-1

30 Coffer lid with floral motif, 
67.305 Ionic Porch Thasos-Aliki

31 Coffer lid with profile head, 
49.355 Hall of Choral Dancers Proconnesos-1

Fig. 9. a) Anthemion 
Drum at top of shaft 
(70.939), Hall of Coral 
Dancers (Thasian-Aliki 
mable), b) Volute capital 
(94-0512) from Ionic 
Porch (Proconnesian 
marble), c) Head of Eagle 
(Proconnesian marble) and 
d) wing of the Eagle from 
Eastern Hill (Proconnesian 
marble).
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(Fig. 8c - sample 15), which is similar in style to the 
right hand of the Nike, now in the Louvre, but smaller 
in scale, and a fragment of the ship (Fig. 8d - sample 14) 
which was made of a grey-bluish marble. The analysis 
showed that the feather is made of fine-grained Parian 
marble from the open quarries of the Lakkoi Valley from 
which a large number of Classical and later sculpture 
was made (Maniatis and Polikreti 2000; Herz 2000) 
but not from the famous Lychnites variety quarried in 
the underground and open quarries in the Marathi Val-
ley4, contrary to what has thus far been proposed in the 
absence of scientific testing. The hand, however, is in-
deed made of the fine quality Parian Lychnites marble. 
Clearly, the two pieces do not come from the same block 
of marble or the same quarry. Likely, they do not be-
long to the same statue. However, it is worth bearing 
in mind that the Nike was made from several joining 
pieces of marble. Until all components are tested, we 
must leave open the possibility that some elements of 
the Nike may come from different Parian quarries. The 
base in the form of a ship’s prow proved to be made 
of the grey-bluish marble of Rhodes (lartios lithos) 
quarried near the village of Lartos in the southeast of 
Rhodes island. Scientific analysis now verifies the visual 
association that has been generally proposed (Thiersch 
1931; Mark 1998; Hamiaux 2006; Palagia 2010; Astier 
2011). This grayish-bluish marble was used extensively 

4. For a description of the qualities of Parian marble and the quarries see: Maniatis and Polikreti 2000; Herz 2000; Korres 2000; At-
tanasio et al. 2006. 

for altars, votive steles, inscriptions, bases of statues and 
other monuments of the Hellenistic period and later 
on Rhodes itself (Papavassiliou 2004) and there is also 
evidence that it has travelled to nearby islands such as 
Karpathos where it is found in inscriptions (Beaudouin 
1884). However, no evidence existed so far for exporta-
tion greater distances. Its presence therefore on distant 
Samothrace in the North Aegean is now scientifically 
documented for the first time.

Conclusions

This scientific work aiming at determining the mar-
ble provenance of several monuments from the famous 
Sanctuary of the Great Gods of Samothrace has been 
quite intriguing. The results showed that marble from 
several different sources was imported and used for the 
various monuments, which on the one hand demon-
strated the important role of this sanctuary in antiquity 
but on the other hand proved quite demanding scientifi-
cally as all options of provenance where wide open, i.e., 
including quarries in Asia Minor even for objects dating 
in the 4th century BC.

In order to tackle the complicated provenance ques-
tions we used three different scientific techniques, EPR, 
stable isotopes and maximum grain sizes. In addition, 

Fig. 10: Propylon of Ptolemy II: a) Drawing of the Propylon. A side view from the south, with the Corinthian facade on west 
(left) and the Ionic facade on the east (right). The walls were made of Thasian-Aliki marble, while the decorative elements of 
Proconnesian, b) Fragment 64.0288 of a Corintian capital (Proconnesian marble), c) Fragment 64.0933 of the sculptured frieze 
(Proconnesian marble).
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we developed new methodological approaches by using 
combined EPR parameters in order to increase the dis-
crimination between specific quarries.

The overall outcome is scientifically satisfying: out 
of the 31 samples analysed the provenance for 26 was 
positively identified to a single quarry of origin, for an-
other 2 was narrowed down to 2 possible quarries (giv-
ing tentative probability priorities) and for 1 sample the 
provenance could not be narrowed down to less that 
four possible quarries of origin. Finally, for 2 samples 
a single origin is given but with a certain degree of un-
certainty. 

A particularly difficult task was differentiating between 
Paros and Proconnesos for a number of samples that 
showed very similar marble parameters and characteris-
tics. Several of these doubtful cases were overcomed using 
a new approach and interpretation of the Paros quarries.

The summarised provenance results are as follows. 
The coarse calcitic marble from Aliki on Thasos was 

massively imported and used extensively for the krepis, 
walls, and basic architectural elements of almost all the 
major monuments constructed in marble. This type of 
marble was also used for sculptural decoration when the 
element formed a substantial part of the structure of the 
building, for example the extraordinarily long frieze of 
dancing maidens from the Hall of Choral Dancers, or 
the parapet of the Rotunda of Arsinoe. 

Contrary to the above, the pure snow-white dolomit-
ic marble from Thasos, known in Antiquity since Archaic 
times, was not used at all. The reasons for preferring Aliki 
over dolomitic marble could be economic (affordability 
of the material), logistical (availability; contract with the 
quarry), or aesthetic (a preference to a greyish marble for 
the basic construction elements in order to produce some 
contrast with the white decorative ones even if these were 
painted.)

In several buildings constructed between the third 
quarter of the 4th century and the later 3rd century BC, 
including the Hall of Choral Dancers, the Dedication of 
Philip III and Alexander IV, the Propylon of Ptolemy II, 
the Hieron, and the Ionic Porch, fine-grained and white 

marble was used for at least some of the fine sculptures 
and more intricate architectural elements (e.g., capitals, 
akroteria, sculpture, façades, etc). The fine-grained mar-
ble appears to have been imported from several sources, 
including Penteli, Paros, Proconnesos, and probably 
others.

Proconnesian marble is much more abundantly used 
for the fine sculptures than Paros and its presence was 
attested in monuments dating at least to the early 3rd cen-
tury BC and this verifies the earliest known use of this 
marble outside Asia Minor. Furthermore, it is possible 
that Proconnesian was used even earlier (4th century BC) 
in the ceiling of the Hall of Choral Dancers and for the 
eagles if in fact they served as akroteria for the Dedication 
of Philip III and Alexander IV. Furthermore, Proconne-
sian marble was used in the akroterion Nike of the Hi-
eron and its pedimental sculptures. One additional point 
we can draw from this analysis is that the Proconnesian 
marble appears to have been very carefully selected to 
have the same characteristics as the Parian marble, i.e., 
similar grain size and white colour.

Examination of a feather fragment from the wing of 
the famous Nike, now in the Louvre Museum showed 
that it was made of Parian marble from the open air quar-
ries in the Lakkoi valley region. The hand found on the 
western Hill, although stylistically similar to the right 
hand of the Nike, was made of Lychnites marble from 
the underground quarry of the Nymphs. The difference 
in marble, combined with the hand’s smaller scale, argue 
against it belonging to the Nike. while the statue of the 
Nike has long been thought to be Parian marble, this 
study confirms the identification scientifically and links 
the marble with the Lakkoi valley.

Finally, the dark grey-bluish marble used for con-
structing the ship’s prow forming the base of the Nike 
statue, is certainly identified as the lartios lithos coming 
from the quarries near the village of Lartos in Rhodes 
Island, as had been assumed through earlier visual ex-
aminations. Here, scientific evidence is now provided to 
secure the identification and presence of this marble at 
such distance from Rhodes.

Fig. 11. Dedicatory 
inscription on the epistyle 
of the Dedication of 
Philip III and Alexander 
IV naming the patrons 
(Pentelic marble). 
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Abstract
Ancient Stymphalos is an archaeological site in the 
mountains of the northeast Peloponnese, Greece. Prov-
enance investigation was carried out on two fragmentary 
marble sculptures found in the cella of a small temple 
on the Stymphalos Acropolis, which has remains from 
the 6th through to 2nd century BC. These are a Late Ar-
chaic Kore and a 4th-century “Temple Boy” housed in 
the storerooms of the Archaeological Museum in Ancient 
Corinth. The techniques used are: 1) measurements of 
Maximum Grain Size (MGS), 2) Electron Paramagnetic 
Resonance Spectroscopy (EPR), and 3) Stable Isotope 
Analysis (IRMS). The use of the three techniques and the 
statistical treatment of the results, gave the following as-
signments for the provenance of the two statues: the Kore 
is most likely made of marble from Paros, with Hymettos 
and Penteli less likely candidates, and the “Temple Boy” 
is made of Parian Lychnites marble. Exposure to fire and 
subsequent weathering made assignment of origin for 
the Kore fairly complicated, but the open Parian quarries 
seem the most likely origin. 

Keywords
Ancient Stymphalos, Greece, marble, provenance, EPR 
spectroscopy, stable isotopes, maximum grain size, Kore, 
“Temple Boy”.

Introduction

Ancient Stymphalos is located in the mountains 
of the northeastern Peloponnese, Greece on the north 
shore of the ancient lake Stymphalia, at an altitude of 
about 600 m. Provenance investigation was carried 
out on two fragmentary marble sculptures that were 
found in the cella of a small, 4th-century temple on the 
Acropolis of Ancient Stymphalos (Fig. 1), in excava-
tions directed by Hector williams, University of British 
Columbia, under the auspices of the Canadian Archae-
ological Institute in Athens (williams 1996; williams 
et al. 1998; williams and Schaus 2001). The sculptures 
comprise a Late Archaic (6th century BC) Kore, which 
holds a young animal in her left hand (Fig. 2a, b)1, and 
a Late Classical (4th century BC) “Temple Boy”2. The 
two marble sculptures are represented by various frag-
ments kept in the storeroom of the Archaeological Mu-
seum of Corinth.

The Archaic Kore presents special features of style 
and technique, and is unusual for carrying a hare in her 
extended hand (Fig. 2). In the case of the “Temple Boy”, 
the type is common in terracotta, but it occurs less fre-
quently in large scale stone statuary. Figures of this type 
are found in Paros, Lousoi (Arcadia), Kavalla, Sidon and 
Cyprus (Fig. 3).

The identification of the provenance of the marble of 
these two sculptures aimed at enhancing our understand-
ing of the Stymphalos sculptures and providing concrete 
grounds for comparison, based on combined scientific 
and stylistic evidence, with similar figures in other places.

Samples and techniques

All the available fragments from both sculptures were 
examined in situ, at the Corinth Museum macroscopi-
cally and also using a magnifying lens, an artificial light 
source (flashlight) and a millimeter scale. The specific 
fragments from which we obtained samples are shown 
on Fig. 4. It was observed that all the fragments from the 
Kore had intense signs of burning from a destruction fire 
which apart from blackening the surface had also pro-
duced a certain degree of decomposition of the marble 
(Fig. 4). Consequently samples in the form of small chips 
were obtained from each of the two selected fragments 
for further examination and analysis in the laboratory. A 
close up of the fragments at the points of sampling are 
shown on Fig. 5. The samples were given the following 
code names:

– STYMPH-1: Large Drapery fragment – Kore (6th 
century BC, Archaic Period)

– STYMPH-2: Base fragment, right foot – “Temple 
Boy” (4th century BC, Classical Period)

The techniques that were used for determining the 
provenance of the marble applied separately and also in 
different combinations to the two sculptures were the 
following three:

1. Measurements of Maximum Grain Size (MGS) 
under a stereoscopic microscope and qualitative exami-
nation of the marble crystalline features.

2. Electron Paramagnetic Resonance Spectroscopy 
(EPR).

3. Stable Isotope Analysis (IRMS) for carbon and 
oxygen. 

A summarized description of the principles of these 
techniques can be found in Maniatis (2004). 

PROVENANCE INVESTIgATION OF TwO MARBLE 
ARTEFACTS FROM ANCIENT STyMPhALOS, gREECE

Y. Maniatis, D. Tambakopoulos and M. Sturgeon

1. The reconstruction drawing was produced by Karen Hutchinson Sotiriou.
2. These sculptures will be published in a volume on the excavations of the Acropolis at Stymphalos edited by Gerald P. Schaus.
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Fig. 1. View from kite of 
the Acropolis of Ancient 
Stymphalos. 

Fig. 3. Complete statue of 
“Temple Boy”, of same type 
as Stymphalos boy, from 
Curium, Cyprus, New York, 
Metropolitan Museum of Art.

Fig. 2. a) Reconstruction of 
the Stymphalos Kore (the 
drawing was produced by 
Karen Hutchinson-Sotiriou), 
b) the left hand holding a 
hare.

PROVENANCE INVESTIgATION OF TwO MARBLE ARTEFACTS FROM ANCIENT STyMPhALOS, gREECE



281

Results and discussion

Macroscopic and microscopic examination

STYMPH-1: The fragment of the Kore is heavily 
weathered exhibiting a sugar-like deterioration pattern, 
which penetrates deeper than 1 mm from the surface. Its 
colour is white and it is characterized by isotropic and 
fine grain structure. Half of the fragment appears greyish, 
which is the result of exposure to fire (Fig. 4). The pres-
ence of superficial cracks is a further indication of intense 
exposure to fire which had caused partial decomposition 
of the calcite crystals at the surface. The Maximum Grain 
Size (MGS) (Mandi 1993) was measured to 1 mm, un-
der the stereoscopic microscope and can be characterized 
as a fine-grained marble.

STYMPH-2: The “Temple Boy” fragment is more 
or less of the same condition of preservation as the Kore 
fragment, exhibiting heavy sugar-like weathering which 
penetrates deeper than 1 mm. However, it does not show 
evidence of intense exposure to fire and the marble below 
the surface looks in better condition of preservation than 
the Kore. The marble colour is snow-white with absence of 
veins and the grain structure is homogenous and isotropic. 

It can be characterized as fine-grained and the MGS is also 
measured to 1 mm under the stereoscopic microscope.

Physicochemical analysis

Heavy weathering not only impeded the sampling of 
the objects, but also made extremely difficult the process-
ing of the samples in the laboratory and the physico-
chemical analysis as well.

The procedure involved first a mechanical cleaning of 
the samples in order to remove the most weathered spots. 
The cleaned samples were then ground gently in an agate 
mortar and the powder sieved to receive the particle size 
fractions between 63 and 180 µm. The obtained samples 
were analyzed first by EPR spectroscopy and the parame-
ters Mn2+, Fe3+, and Width were measured as described by 
Polikreti and Maniatis (2002). In addition, aliquots of the 
prepared samples consisting of very fine grain fractions 
(<63 µm) were submitted for isotope analysis to a mass 
spectrometer (IRMS). The isotopic ratios (13C/12C and 
18O/16O) expressed as δ values for the carbon (δ13C‰) 
and oxygen (δ18O‰) relative to the international PDB 
standard were measured (Herz 1985, 1987, 1988). All 
measurements are summarized in Table 1.

Fig. 4. The drapery fragment of the Kore-9 (left) and the base fragment of the “Temple Boy”, right foot (right).

Fig. 5. Sampling points: Kore, Drapery fragment (left) and “Temple Boy”, Base fragment (right).
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Figs. 6 and 7 present the first approach to the pro-
venance where the two samples, STYMPH-1 and 
STYMPH-2, are plotted using the databases for the nat-
ural logarithm of Mn2+ versus the natural logarithm of 
MGS (Fig. 6) and the isotopic ratio δ13C‰ vs δ18O‰ 
(Fig. 7) for the most known ancient marble quarries. 
we need to clarify here that the reference quarry values 
comprising the two databases are not produced from the 
same set of quarry samples and for that reason the two 
databases cannot be used as a multi parameter one but 
have to be treated separately.

As can be seen from the above figures using differ-
ent analytical parameters, the samples fall in areas where 
overlapping between quarry fields occurs to a lesser or 
greater extent. we then apply the exclusion principle 
which accepts as final possible quarry or quarries of ori-
gin only those that are given as a possibility by both data-
bases concurrently. If the resulting quarries after this first 
approach are more than one a further statistical treat-
ment is applied using more of the measured parameters 
or combinations of them depending on which quarry 
fields one needs to distinguish (Polikreti and Maniatis 
2002; Maniatis et al. 2010, 2012).

Starting with sample STYMPH-2 first, it falls in the 
Ln(Mn2+) vs Ln(MGS) database diagram in the overlap 
between the Paros-Lychnites, Hymettos and Doliana 
quarries (Fig. 6), while in the isotopic database diagram 
it falls in the Paros Lychnites and marginally the Ephesos 
field (Fig. 7). The summary of these possibilities are listed 
in Table 2. Using the exclusion principle between the two 
databases, we can clearly see that only the Paros-Lychnites 
quarry is possible by both databases concurrently. There-
fore, we can safely assign the provenance for the marble 
of the “Temple Boy” to Paros and most particularly to the 
underground quarry of the Nymphs that produced the 
high quality Lychnites marble.

STyMPh-2 (“Temple Boy”)

EPR – MgS 
Analysis

Isotopic 
Analysis

Final Origin

PAROS-L
HYMETTOS
DOLIANA

PAROS-L
EPHESOS PAROS-L

Table 2. Marble provenance possibilities from the two 
databases (Figs. 6 and 7) for the “Temple Boy” sample and 
final origin assignment from the first statistical approach.

STyMPh-1 (kore 9)

EPR – MgS 
Analysis

Isotopic Analysis Final Origin

AFYON
EPHESOS

PAROS-ML
NAXOS-Mel

AFYON
HYMETTOS

THASSOS (APh)
PROCONNESOS-1

AFRODISIAS
DOLIANA

AFYON is 
common but 
excluded for 

historic reasons

Table 3. Marble provenance possibilities from the two data-
bases (Figs. 6 and 7) for the Kore-9 sample and final origin 
assignment from the first statistical approach.

The situation for sample STYMPH-1 from the Ar-
chaic Kore however is much more complicated. Its pa-
rameters fall in an area with a lot of overlapping quarries, 
especially in the isotope database. The possibilities for 
the provenance given by the two databases (Figs. 6 and 
7) are summarized in Table 3. It appears that the only 
quarry compatible with both databases is that of Afyon 
(Dokimeion) in Asia Minor. However, this place of ori-
gin should be excluded as the quarry of Afyon started 
operating at the earliest in the Hellenistic period and sys-
tematically in Roman and Byzantine times (Attanasio et 
al. 2006). It is therefore impossible for a typical Greek 
Kore of the Archaic Period (6th century BC) to have been 
made of Afyon marble from Phrygia. Following that, the 
problem we are facing after the exclusion of the Afyon 
quarries is that there is no other quarry given as origin 
by both databases concurrently. This is a very unusual 
situation and it may be interpreted as due to the intense 
exposure of this object to a destruction fire which may 
have altered some of its parameters (Polikreti and Mania-
tis 2007) causing this discrepancy between the databases. 
In an attempt to overcome this problem we concentrate 
on the maximum grain size we measured in situ at the 
Corinth Museum from all the fragments of the Kore, 
which gave 1.0 mm. with the assumption that the MGS 
is highly unlikely to have been altered uniformly in all 
the fragments we can consider this value as a secure pa-
rameter. Using this we can see that from all the quarries 
given as a possibility by either database we can readily 
exclude the quarries of Naxos-Mel, Thassos-APh and 
Proconnesos since the MGS for all these is above 1.5-2.0 

Sample
MgS
(mm)

Mn2+

(r.u.) 
width 
(gauss)

Fe3+

(r.u.)
δ13C
(‰)

δ18O
(‰)

STYMPH-1
(Kore 9)

1.0 905.7 2.45 3.9 2.03 -2.35

STYMPH-2
(Temple Boy)

1.0 125.5 1.55 9.4 5.17 -2.94

Table 1. The values of the measured parameters for the two samples from Ancient Stymphalos (Note: r.u. = Intensity of peaks in 
relative units).
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mm. Furthermore, based on historic information we can 
exclude all the Asia Minor quarries for which there is no 
evidence that they were operating before the Hellenistic 
period. The only exception to this may be the quarries of 
Proconnesos (present day Marmara Island) which were 
known from Archaic times, (Attanasio et al. 2008) but 
exportation outside Asia Minor did not occur before 
the 4th century BC (Maniatis et al. 2012). In any case, 
this is also excluded due to larger MGS (Attanasio et al. 
2008) as discussed above. Furthermore, the Thassos and 
Naxos quarries can be excluded not only by the exclusion 
principle between the two databases but also from the 
fact that the maximum grain size for the Kore sample 
(1.0 mm) is outside the range for these two quarry ar-

eas (MGS larger than 1,5 - 2 mm). Finally, the Doliana 
quarries in Peloponnese should also be excluded due to 
the individual marble texture and crystal structure of this 
marble. In particular, the Doliana marble is opaque and 
contains sulphur as observed in most of the samples ana-
lysed by EPR in our data base and also reported in litera-
ture (Baietto et al. 1999; Attanasio et al. 2006). A word 
should be said about the other Peloponnesian quarries in 
the Mani Peninsula which is not included in the above 
databases. Mani is well known for its coloured marbles 
but most likely of a later age, and not so much for the 
white or grey variety. The region contains small quarries 
and marble outcrops (Attanasio et al. 2006) not likely 
to have been exported and used for important sculpture 

Fig. 6. Ln(Mn2+) vs Ln(MGS) 
diagram of known ancient marble 
quarries and the Stymphalos 
samples. The quarries are: Afyon, 
Penteli, Naxos Apollon (Naxos-
Apol), Naxos Melanes (Naxos-
Mel), Ephesus (Eph), Aphrodisias 
(Aphr-1 and Aphr-2), Paros 
Lychnites (Paros-L), Paros Marathi 
and Lakoi (Paros-M), Proconnesos 
(Proc-1 and Proc-2), Hymettus and 
Doliana (Dol). The database is that 
of the Laboratory of Archaeometry, 
NCSR “Demokritos” (Maniatis et 
al. 1988; Mandi 1993; Polikreti 
1999; Maniatis and Polikreti 
2000; Polikreti and Maniatis 2002; 
Tambakopoulos 2007). 

Fig. 7. Isotopic ratio δ13C‰ vs 
δ18O‰ diagram of known ancient 
quarries and the Stymphalos 
samples. The quarries are: 
Afyon, Penteli, Naxos Melanes 
(Naxos-Mel), Naxos Apollonas 
(Naxos-Apol), Ephesos (Eph-1 
and Eph-2), Aphrodisias (Aphr), 
Paros Lychnites (Paros-L), Paros 
Marathi and Lakoi (Paros-ML), 
Proconnesos (Proc-1 and Proc-2), 
Thassos Aliki (Thas-Al), Thassos 
Acropolis and Phanari (Thas-APh), 
Hymettos (Hym) and Doliana 
(Dol). The database used for 
the isotopes is published in the 
literature and accumulated by 
Attanasio (Attanasio et al. 2006). 
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such as the Kore in the Archaic Period. The spread of the 
outcrops and the lack of systematic quarrying evidence 
makes the analysis uncertain. However, we compared the 
isotopic values of the Kore samples with the range of val-
ues for Mani reported by Herz (Herz et al. 1982; Herz 
1987) and Attanasio (Attanasio et al. 2006). The result 
is clear that the Kore sample is outside the range of the 
Mani isotopic values. Thus it is of no concern to this 
provenance work.

Taking all the above into account we narrow the pos-
sible quarries of origin to Paros (Both Paros-L and Paros-
ML) and Hymettos to which we apply a further statisti-
cal treatment using more parameters and discriminant 
analysis.

Using first the parameters Ln(MGS), Ln(Mn2+), 
Width and Ln(Fe3+) we performed discriminant analy-
sis treatment for the three above quarry regions (Fig. 8) 
and then using the isotopic values plus the MGS we per-
formed a second discriminant analysis treatment (Fig. 9). 
Apart from the sample STYMPH-1 of the Kore we have 
included for comparison also the sample STYMPH-2 
from the “Temple Boy”.

As can be seen from the EPR and MGS multi-pa-
rameter discriminant analysis (Fig. 8) the sample of the 
Kore (STYMPH-1) falls solely in the Paros-ML (Marathi 
and Lakkoi), and in the isotopic and MGS discriminant 
analysis treatment (Fig. 9) it falls in the overlap of Paros-
ML again and Hymettos. Using the exclusion principle 

Fig. 8. Diagram of new variables 
derived from Discriminant Analysis 
performed using the parameters 
MGS, Mn2+, width and Fe3+. 

Fig. 9. Diagram of new variables 
derived from Discriminant Analysis 
performed using the parameters 
MGS, δ13C and δ18O. 
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between these two treatments the Paros ML evolves as 
the only possibility compatible with both databases. we 
can therefore conclude that the marble of the Kore is 
from Paros-ML; that is the open quarries in the Marathi 
or the Lakkoi valley. One should keep a certain reserva-
tion for this assignment because of the fire effect on this 
fragment.

Concerning the sample of the “Temple Boy” 
(STYMPH-1), which was also used in this treatment for 
comparison although its provenance was cleared from 
the first approach, it is obvious that from this discrimi-
nant analysis its provenance from the Paros-L (the un-
derground Lychnites quarries) is again confirmed. That is 
because in the treatment of Fig. 8 is given in the overlap 
between Paros-L and Hymettos, but in the treatment of 
Fig. 9 is clearly and solely in the centre of the distribution 
of Paros-Lychnites field.

Conclusions

The analysis with three techniques and the statistical 
treatment of the results gave a clear and positive prov-
enance for the one sculpture (“Temple Boy”) but the 
determination of the second one (Archaic Kore) proved 
quite difficult and demanding since the parameters of the 
isotopic and EPR – MGS databases did not agree initial-
ly with the possible quarries of origin. This is probably 
explained by the exposure of this statue to intense fire. 
However, by using various alternative approaches such 
as multiple parameters from the EPR spectra, and giving 
extra weight to the maximum grain size and also using 
the historic evidence for excluding certain quarries in 
Asia Minor, we were able to finally determine the prov-
enance of this marble with a certain degree of confidence. 
The final origin assignments for the two sculptures are:

STYMPH-1 (Large Drapery fragment – Kore): Paros 
(the open quarries of the Marathi or the Lakoi Valleys), 
with a high probability.

STYMPH-2 (“Temple Boy”, Base fragment, right 
foot): Paros (Lychnites marble from the underground 
quarry of the Nymphs) with absolute certainty.

The results of this provenance investigation are im-
portant for our understanding of the Stymphalos sculp-
tures. For the Archaic Kore, the high probability of a 
Parian marble source can be added to features of style 
and technique, such as the fine relief-like quality of the 
folds and the attachment of metal jewellery, to associate 
this figure with a Parian or a Parian-Attic workshop (see 
Marcadé 1950; Kokkorou-Alevra 1997, 2000; Zaphirop-
oulou 2000). In the case of the “Temple Boy”, the type 
is common in terracotta, but it occurs less frequently in 
large scale stone statuary (Higgins 1954, 93, 314; Burn 
and Higgins 2001, 244). Identification of the marble of 
this figure as from Paros aids comparison with other fig-
ures of this type, from Paros itself (Zaphiropoulou 1998, 
82) as well as from Lousoi (Arkadia) (Sinn 1992, 185), 
Himeros (near Kavalla) (Sinn 1992, 185), Sidon (Stucky 
1993, 84), and Curium on Cyprus (New York, MMA 

74.52.2784; Beer 1994, 83; Karageorghis et al. 2000, 
262).
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Abstract
The use of marble in prehistory and in particular in the 
Early Bronze Age is clearly evident in the Greek Cycla-
dic islands where the famous Cycladic figurines appeared 
and spread all over the Aegean. However, the absence 
of quarrying traces in that period and the abundance of 
marble outcrops in most of the Cycladic islands makes 
the creation of reference databases very difficult and 
hence the determination of provenance of prehistoric ar-
tefacts quite demanding. 
To approach this problem we surveyed systematically the 
marble outcrops in the Cyclades in several campaigns. A 
large number of samples was collected from Naxos, Ker-
os, Ios, Syros, Nikouria, Schinoussa and Iraklia and ana-
lysed using MGS, EPR and IRMS. These updated and 
completed the database of the Cyclades that had been 
created by previous surveys over the past 20 years. The 
new database is presented here and some earlier prov-
enance results of prehistoric objects are being reconsid-
ered.

Keywords
Marble, Cyclades, Greece, Naxos, Syros, Keros, Ios, 
Amorgos, prehistoric, analysis, EPR, stable isotopes, 
maximum grain size.

Introduction

The Cyclades are a large group of more than 200 
smaller or larger Greek islands in the Aegean Sea, south-
east of the mainland of Greece and north of Crete (Fig. 
1). The islands are actually the mountain peaks of the 
Aegais landmass, submerged about 5 million years BP, 
and part of the Cycladic massif, one of the most ancient 
tectonic units in Greece. Geologically Cyclades can be 
distinguished into three groups: a) the southern volcanic 
islands (Melos and Thera), b) the south-eastern group 
of islands consisting of limestone and sedimentary rocks 
and c) the rest of the south-western and northern islands, 
which are part of the metamorphic massif and composed 
of a variety of crystalline rocks such as granite, gneiss, 
marble and schist (Doumas 2000).

The name Cyclades is ancient and appears as name 
or term in several authors, e.g. Herodotus, Thucydides, 
Strabo, etc. However, while the earliest recorded appear-
ance of the name Cyclades is dated to the 5th century BC, 
traces of human activity can be dated to the 7th millenni-
um BC on Melos for the exploitation and trade of obsid-
ian. Despite these early traces it appears that there were 
only occasional visits of people from mainland Greece for 

the obsidian and not permanent habitation, not until the 
mid-5th millennium when the earliest, known, Cycladic, 
Neolithic settlement on Saliagos islet, in-between Paros 
and Antiparos, is established (Evans and Renfrew 1968; 
Renfrew 1969). The setting up of the Saliagos settlement 
signalled the beginning of the Cycladic civilization that 
prospered on almost all Cycladic islands and started from 
the Late Neolithic, continued to Early Bronze age and 
got diminished in the Middle Bronze Age at the end of 
the 2nd millennium BC (Renfrew 1972; Doumas 2000; 
Sotirakopoulou 2005). Cyclades continued to be inhab-
ited throughout the ages following the Minoan-Myce-
naean Era, the Dark Ages and the rest of the Historic 
periods in Greece. 

Marble use in the Cyclades is evident from the be-
ginning of habitation at the mid-5th millennium BC 
but it gets more intensive during the Early Bronze Age 
(the peak of Cycladic Culture) when it was used for 
the famous Cycladic figurines, bowls, vessels, tools and 
to a limited extent as crude stone for building. During 
the Minoan-Mycenaean period the uses of marble was 
restricted, as fired clay was preferred for making figu-
rines (Phi, Psi and Tau type) and vessels (French 1971; 
waelkens et al. 1988) until the Archaic period when the 
use of marble increased dramatically and its exploitation 
took a massive form. At that time marble quarries were 
opened and organized for the first time (on Naxos and 
Paros), in order to provide the large volumes of marble 
needed for the sculpture of large Kouroi and Korai and 
the building of Temples. These quarries continued to 
provide marble for sculpture and building through the 
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Classical and Hellenistic Periods, the Roman times and 
onwards (waelkens et al. 1988). 

The organized exploitation of marble during the 
Historic times usually leaves evident signs at the quarry 
location on the mountain, such as, cutting-tool marks, 
wedge holes, semi-finished pieces and so on. This com-
bination of quarrying traces with written sources of 
ancient transactions and descriptions makes easier the 
location of marble sources by archaeologists and scien-
tists. Contrary to this, the location of prehistoric “quar-
rying” activity is practically very difficult as the removal 
of small pieces of stone from an outcrop for making 
figurines and vessels, most probably taking advantage of 
the natural flaws and cracks, is not expected to leave in-
tense traces or in any case traces that can withstand the 
erosion during the millennia. One of the aims of this 
work was a systematic survey in search for any traces 
of prehistoric evidence of quarrying or marble work-
ing anywhere near the prehistoric settlements or on 
the marble outcrops. The other aim was the collection 
of as many as possible representative samples from all 
different kinds of marble occurring on the Cycladic is-
lands in order to extent and complete the databases that 
have been created by previous surveys and projects over 
the past 20 years and were concentrated on the islands 
of Paros, Naxos and Keros. with this new, even more 
specified to prehistory database, we hope that it would 
be possible to determine the provenance of prehistoric 
marble artefacts and trace their movement within the 
Cyclades and the Aegean.

Sampling and surveying methodology

As it was pointed out earlier the Cycladic islands 
are very rich in marble, a fact that led us to follow a 
certain methodology in order to reduce the amount 
of sampling, that could be enormous, and the amount 
of analysis without however loosing in efficiency. This 
methodology involved first the identification of the 
main qualities and physical properties of the different 
kinds of marble that was used for making the prehistor-
ic artefacts (figurines and vessels). This was necessary 
in order to narrow down the sampling to similar types 
of marble. The examination of a large number of pre-
historic marble figurines and vessels discovered during 
the recent (2006-2008) excavations on Keros island, 
directed by professor Colin Renfrew1, gave us a good 
overview of the types of marble used, although the 
heavy weathering of the objects prohibited somehow 
the identification. In addition, previous examination 
and analysis of several prehistoric figurines and vessels 
provided an excellent initial source of information on 
the different types of marble used by the prehistoric 

people for making ritual and utilitarian objects. The 
previous studies involved: 1) The prehistoric figurines 
comprising the so called “Keros Hoard” collection 
(Sotirakopoulou 2005; Maniatis et al. 2009b) at the 
Museum of Cycladic Art in Athens and partly at the 
J. Paul Getty in Los Angeles and 2) A number of Neo-
lithic vessels from Limenaria, Thassos (Maniatis et al. 
2009a). These helped in identifying and grouping the 
different marble types used in prehistoric times and fa-
cilitated in making our survey on the extensive Cycla-
dic marble sources more focused. 

As it is known from previous studies (waelkens et 
al. 1988; Mandi 1993), there is no evidence so far for 
systematic quarrying of marble at specific locations in 
prehistoric times and as it appears the sculptors must 
have been using primarily marble pieces that they could 
find loose or remove with levers along natural fissures 
at fragmentary marble outcrops which may have been 
located near their settlements or workshops (if such ex-
isted) or on more distant remote locations. For that ac-
count we started our search for marble near the known 
prehistoric settlements and then expanded the search to 
the rest of each island. Really useful tools in our hands 
were the geological maps of IGME2 for the Cyclades. 
Equally helpful was also the information from local 
marble workers, contractors and the local Archaeologi-
cal Service personnel, which in many cases led us to 
marble sources of the desired quality in places where 
there was no reference on the maps, and in other cases 
verified the absence of certain marble types in the survey 
areas. Furthermore and irrespective of the information 
we had for the location of marble resources, we did a 
thorough field exploration of every possible marble for-
mation on the Cycladic islands, on foot and also using 
cars, boats and caiques, recording the marble qualities 
and sampling adequately the sources of similar quality 
and type to the marble used in prehistoric artefacts or 
taking reference samples for the qualities that we have 
not met in artefacts. 

Following this approach a large number of samples 
were obtained from the islands of Keros, Naxos, Ios, 
Syros, Nikouria (an islet near Amorgos), Schinoussa and 
Iraklia and these together with previously collected sam-
ples from Paros, Naxos and Keros formed the new and 
expanded Cycladic Prehistoric Sample-Bank presented in 
this paper.

Experimental techniques

The collected samples were submitted to optical 
examination and further physicochemical analysis at 
the Laboratory of Archaeometry, Institute of Materials 
Science, NCSR “Demokritos” using the following well 

1. Professor Colin Renfrew kindly invited us to examine and determine the provenance of the marble objects excavated during the 
Cambridge Keros Project, giving us the initiative to carry out this work and also supporting financially part of this work. The results of the 
examination and analysis of the prehistoric marble objects will be reported in the Keros excavation publications.

2. IGME = Institute of Geology and Mineral Exploration of Greece.
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established techniques for marble provenance (Maniatis 
2004):

1. Measurement of Maximum Grain Size (MGS) un-
der an optical microscope and qualitative examination of 
the marble crystalline features.

2. Electron Paramagnetic Resonance Spectroscopy 
(EPR).

3. Stable Isotope Analysis (IRMS) for carbon and 
oxygen.

All the collected samples were first examined under 
the optical microscope and their marble characteristics 
and the MGS were recorded, measured and summarized 
below. However, not all the samples were submitted to 
physicochemical analysis since a few of them were loose 
stones of doubtful origin or of extremely low quality, un-
suitable for making objects. A total of about 10-15 sam-
ples out of 280 were rejected and not taken in account. 

The samples to be analysed, were then cleaned me-
chanically from any weathered layers, and a small sample 
of each was ground gently in an agate mortar and sieved 
to receive fractions between 63 and 180 µm for the EPR 
analysis and below 63µm for the Stable Isotope Analy-
sis. The EPR parameters intensity of Mn2+ and Fe3+, 
expressed in relative units (r.u.) and width expressed in 
Gauss (G), were measured as described in Polikreti and 
Maniatis (2002), while the isotopic ratios for carbon 
(δ13C‰) and oxygen (δ18O‰) compared to the inter-
national standard PDB, were measured as described in 
the literature (Herz 1985, 1987, 1988). 

Field work and optical examination results

keros

Keros has an area of about 15 km2. Its geological de-
posits compose mostly of marble (purple areas, Fig. 2), 
although the rocky surface and the steep slopes makes 
it difficult to reach, especially on the south and east part 
of the island. For that reason two new surveys were un-
dertaken, in 2006 and 2007, apart from the older one 
in 1990 (Mandi 1993) in order to sufficiently examine 
and sample the Keros marble deposits and a total of 26 
new samples were collected from 14 different areas. Dur-
ing the 2006 survey, the areas around the coastline were 
reached by boat and their marble characteristics and 
features were examined and recorded, while several in-
dicative areas were sampled again near and around the 
archaeological excavation areas of Special Deposit North 
(SDN) and Special Deposit South (SDS) (Renfrew et al. 
2007). At the second survey the whole valley of Aghios 
Georgios on the northwest part of the island (points 10 
and 11, Fig. 2) was especially examined and sampled, as 
it is rich in surface finds (prehistoric pottery fragments 
and obsidian blades and cores) indicating intense prehis-
toric human activity. Also, the areas east of the excava-

tion sites (SDN and SDS, point 12, Fig. 2) were sys-
tematically examined and sampled on both surveys, as 
well as the small island of Dhaskalio, west of Keros and 
just opposite the SDS recent excavation site (point 13, 
Fig. 2), on which a prehistoric settlement was excavated 
recently (under publication).

The red spots on the geological map of Keros (Fig. 
2) show the sampling locations. However, it needs to be 
emphasised that these areas were selected for sampling 
out of very many areas whose marble was examined 
thoroughly and its characteristics recorded. This applies 
to all islands and this information is included in the de-
tailed report of marble quality of each island given in 
this paper.

The results of the repeated surveys and examination 
of the Keros marble showed that marble can be found 
on white or dark grey colour varieties, from very fine-
grained and almost semi-crystallized to really coarse-
grained (MGS>8.0 mm). Its composition is generally 
calcitic, rarely containing about 10% dolomite.

The fine-grained whitish or grey variety is very frag-
mented and veined with argillaceous veins at close dis-
tances. The grey variety is more compact and contains 
white/yellowish fine striations parallel and closely spaced 
(every few mm distance). The whiter variety is of no or 
very low transparency and usually semi-crystallised. This 
fine-grained and poor quality marble can be found on 
several locations on the island but its veined and brit-
tle character makes it highly unsuitable as a material for 
producing artefacts. 

The coarse grained marble is white in colour, rela-
tively opaque or of low transparency, exhibits homeo- 
blastic structure and usually has dense, brunched, yel-
low or red veins. It can be found in large massifs form-
ing the natural bedrock on Kavos and on Dhaskalio 
islet (points 12 and 13, Fig. 2), but can also be found 
on the east sharp cliffs and the north side of the island. 
The use of this marble would require hard metal tools 
to cut it from the solid bed-rock, not existing in the 
EBA period. Moreover its macroscopic characteristics 
distinguish it from any other Cycladic or Aegean mar-
ble variety. 

A good quality pure white and relatively translucent 
marble, with grain sizes between 1-3 mm, were found on 
the northeast coastline of Keros (points 8 and 9, Fig. 2), 
but only as small pieces of maximum volume of 1 dm3, 
embedded inside sandstone-conglomerates. These enclo-
sures are hard to remove and hence unusable. Also, on 
point 14 (Fig. 2), there were found some small tectonic 
windows of higher grade good quality marble by John 
Dixon3. Two samples were taken from these really small 
outcrops; one being a well crystallised white marble and 
the other a pinkish of lower quality but still much better 
than the marble on the rest of the island. 

No evidence of quarrying or working on marble was 
found anywhere on the island. 

3. These samples with the geological description of the location were kindly provided to us by Professor John Dixon of Edinburgh 
University who was surveying the island for limestone and schist deposits. 
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Fig. 2. Geological Map of Keros (Avdis and Triantaphyllis 1994a). Red dots represent the sampled areas. Area 13 is Dhaskalio islet 
and area 12 is the Kavos site where North and South Special Deposits lie (Renfrew et al. 2007).

Fig. 3. Geological Map of Naxos showing sampled areas (red dots), prehistoric sites (black dots), ancient marble quarries (black 
triangles) and modern marble quarries (black squares) (Jansen and Schuiling 1976; Zapheiropoulou 1988; Sotirakopoulou 2005; 
Maniatis et al. 2009b).
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Naxos

Naxos is the biggest island of the Cyclades, extending 
to an area of 429 km2 and it has a remarkably rich geologi-
cal profile, containing amongst others: extended marble 
deposits, granite, mica schist, gneisses, emery, etc. Equally 
remarkable is the wealth of prehistoric cultures developed 
on Naxos, as it is witnessed by the number and importance 
of the prehistoric settlements discovered on this island (Fig. 
3) and the fragments of prehistoric pottery and obsidian 
(cores and blades) scattered in great density all over the 
island. The abundance of marble and prehistoric settle-
ments made the task of surveying, recording and sampling 
the possible sources of marble, quite challenging. Thusly, 
120 collected samples from 38 different spots were added 
to the previously collected and analysed samples from the 
archaic quarries of Melanes and Apollonas and from out-
crops in the areas of south-east Naxos and Apeiranthos. 

There are 6 metamorphic zones in Naxos (Jansen and 
Schuiling 1976), starting with low metamorphic grade 
marble on the south-east and progressively passing to 
higher degrees towards the northeast. The highest grade 
of metamorphism (VI) can be found on mount Kini-
daros (Fig. 3). Consequently, a large variety of marble 
types and qualities are present all over the island. The 
majority of them are pure calcitic or of a small percent-
age of dolomite, but there are also appearances of pure 
dolomitic marble on most of the metamorphic zones. 
One of the most frequent varieties of marble, appearing 
from south to north, is a stratified or laminated and frag-
mented bluish or greyish marble, containing white and/
or lighter grey marble veins and alternating with schist 
deposits. This type of marble was recorded and a couple 
of samples were collected just for reference, as it is almost 
unsuitable even for building yard walls. 

On South-East Naxos, i.e. the areas of metamorphic 
degree I and II, only very fine-grained whitish or greyish 
marble can be found, with MGS from below 0.1 mm 

and up to 0.5 mm, which usually exhibits thin, blue or 
beige, veins and low transparency. It can be found on 
small veins or in larger quantities, like for example in the 
Spedos bay (Fig. 4a), where it is stratified and fissured 
producing large slabs (2.0x2.0x0.2m). Evidence of some 
quarrying activity in the form of removing of slabs was 
found at this location; however it is not easy to say when 
this activity could have taken place. A similar situation 
was found south of the bay of Volakas (between Korfi t’ 
Aroniou and Panormos, Fig. 4b), which is used nowa-
days as a small port for the caiques that transfer people 
from Naxos to Koufonisi and the opposite. The marble 
on that bay is fine-grained and of dark blue to grey and 
white colours, also stratified and fragmented, but con-
trary to the typical fragmented blue marble of Naxos, 
this one is in slabs that can be easily removed. There is 
evidence of recent quarrying activity for obtaining slabs 
for building from that area and there is a high probability 
that this might had also be the case in antiquity, as it can 
be seen on Fig. 4b. 

Moving up to Central and Central-East Naxos marble 
of higher degree of metamorphism (II, III and IV) and 
with larger grain-sizes is appearing. However, there are 
formations north of Moutsouna bay, along the road from 
Moutsouna to Apeiranthos (Fig 3), of very fine-grained 
(MGS<0.5 mm) white or greyish semi-crystallized mar-
ble which is pure dolomitic. Other dolomitic formations 
are located to the northeast near the village of Lionas, 
where the marble is well crystallized (MGS~1.0mm), 
white and translucent, and near the village of Apeiran-
thos along the road from Apeiranthos to Koronos, where 
the marble is again white with MGS around 1.0 mm, 
but inferior in quality. Grey/blue, coarser-grained (~2.0 
mm), dolomitic marble was found also near the prehis-
toric acropolis of Ai Las (Fig. 3). 

Finally in the area between Moutsouna, Apeiranthos 
and Kasteli and among dolomitic and gray/blue frag-
mented marble, we found deposits of white, calcitic and 

Fig. 4. a) Large marble deposit located on the east hill of Spedos, bay where slabs of marble can be easily removed. Quarrying 
evidences have not survived but there are a lot of layers of slabs missing. Photo: Y. Maniatis. b) Marble deposit south of Volakas bay 
where slabs at different levels had probably been removed. No other quarrying evidence has survived. Photo: D. Tambakopoulos.
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well crystallized marble, with average MGS around 1.0 
mm (0.8 mm up to 2.0 mm) and medium to high trans-
parency, often exhibiting thin yellow veins. Marble with 
similar characteristics as this one was observed in a large 
number of EBA Cycladic figurines from Keros and until 
this survey it was expected (due to grade of metamor-
phism and MGS) to be present on Naxos, but north of 
Moutsouna (Maniatis et al. 2009b). 

On the two higher metamorphic zones (V and VI) lie 
the ancient (of archaic and later periods) quarries of Ap-
polon (V) and Mellanes (VI) and the modern quarries on 
Kinidaros Mountain. The marble of those quarries is well 
sampled, studied and documented (Mandi 1993; Polikreti 
1999; Attanasio et al. 2006) and its colour is white or light 
greyish or white on a light grey background. Its MGS be-
gins from ~1,5mm the minimum to 5.0-6.0 mm and up 
to more than 10.0 mm in the modern Kinidaros quarries.

Apart of the known ancient quarries at Apollonas and 
Melanes nowhere else on the island, either nearby the 
prehistoric settlements or further away from them, was 
found evidence of ancient marble quarrying or marble 
working.

Ios

Ios, compared to Keros and Naxos has less marble 
deposits. They are of several different qualities and types 
and mainly concentrate on the north part of the island, 
with a small outcrop on the southeast (Fig. 5). More 
than 80 samples were collected from 20 different loca-
tions over the island. The marble of Ios is usually either 
light grey with MGS 0.4-1.0 mm and quite transparent 
or intensely banded of light to dark grey colour or even 
blue and white of low to intermediate grade of metamor-
phism, similar to that of SE Naxos according to Van der 
Maar and Jansen (1983).

Very fine-grained (MGS<0.5 mm), white, and of ex-
tremely high transparency, but pure dolomitic marble 
was found along the Nw coastline of Aghia Theodoti 
bay. On the hill Sw of Aghia Theodoti there is a large, 
abandoned, modern (of the last century) quarry. The 
marble in this quarry contains about 10% dolomite, it is 
light grey or has layers of white and light grey bands. It 
exhibits high transparency and its MGS varies from 1.0 
to 2.0 mm. The marble close to the present day small 
village of Aghia Theodoti, where there is also evidence 
for the existence of a prehistoric settlement, is grey or 
whitish with thin beige veins, of low transparency and 
MGS about 1.0 mm. 

Southwest of Aghia Theodoti and on the moun-
tain above it, there exists a large marble formation, 
cut and exposed by the road to Psathi and Maganari 
for about 1 km. The marble on this front, alternat-
ing with thin schist veins, ranges from pure white or 
whitish with a high transparency and MGS 1.0-1.8 
mm to grey or greyish with medium to low transpar-
ency and MGS around 0.5 mm. Furthermore, layers 
of low quality fine-grained whitish marble, containing 
thin beige, yellow or red argillaceous veins and layers of 

marble with alternating blue and grey bands is present 
in the front. North-west of this front, almost exactly 
between Ag.Theodoti and Almiros there exits another 
small front (about 50 m long) of snow-white marble 
with high transparency and MGS around 0.8-1.0 mm. 
However, it contains thin yellow argillaceous veins and 
spots with soil inclusions. 

On west Ios, between Skarkos (a hill with an impor-
tant EBA site) and Almiros a fine-grained white marble 
with grey striations, which from now on we can call the 
characteristic Ios marble, can be found along with beige 
limestone and schist. Often in between, there are small 
veins of white or light greyish marble exhibiting dense, 
thin, yellow and/or red schist veins. The MGS of the 
marble in this area varies from 0.5 to 1.5 mm. Similar 
white or whitish marble is appearing on the North and 
South (Chalara cape, next to Maganari) part of Ios, in 
veins together with grey or banded marble.

Apart from the places where some quarrying activity 
was evidently took place in recent times for obtaining 
building blocks or slabs, nowhere near the prehistoric 
sites of Skarkos or Aghia Theodoti or anywhere else on 
Ios we found traces of prehistoric marble quarrying or 
marble working.

Syros

The Marble of Syros is quite distinctive from the 
other Cycladic marble. As most of the rocks on Syros, 
the marble fabric exhibits a characteristic foliation. In 
general, the foliation is sub-horizontal to gently dip-
ping and is associated with a stretching lineation, whose 
orientation and density varies across the island (Dixon 
and Ridley 1987; Cheney et al. 2001). In addition 
to lineation, the boundaries of calcite crystals are ob-
scure and hard to define, thus the MGS measurements 
were difficult to be made and in some cases the values 
may be overestimated. Marble colour varies from light 
shades of brown to whitish and white, while extremely 
high was the transparency of all the samples that were 
collected, from the 4 different locations shown on 
Fig. 6. 

Large quantities of marble were used in prehistoric 
times for building the protective walls and houses on the 
high hill Kastri site. It is obvious that this marble comes 
from the area around the site however, no evidence of 
quarrying was found, most probably because it was re-
moved in the form of slabs and small blocks from natu-
rally fissured and layered outcrops.

Nikouria and Amorgos

Nikouria is a small islet north of Amorgos and op-
posite (almost connected to) the Aghios Pavlos bay. The 
marble of the main Amorgos island wherever it outcrops 
is fine-grained uniformly grey to dark grey with some 
whitish inclusions. we did not sample the main Amor-
gos marble in this survey as it is obvious that apart from 
one figurine in the Amorgos Archaeological Museum 
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Fig. 6. Geological Map of 
Syros (Keiter et al. 2004) 
showing sampled areas (red 
dots) and prehistoric sites 
(black dots) (Sotirakopoulou 
2005).

Fig. 5. Geological Map of Ios (Van der Maar and Jansen 1983) showing sampled areas (red dots) and prehistoric sites (black dots) 
(Marthari 2001).
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and perhaps a couple of vases no other prehistoric arte-
fact seems to have been made of this kind of marble.

Nikouria is uninhabited today however some sporad-
ic settlements could have been there in the past. Initially, 
we examined and sampled the marble on foot all over 
the eastern part of the island (Fig. 7, red spots) where the 
marble looked very white from a distance. Contrary to 
Amorgos the Nikouria marble is white or whitish, with 
yellow thin veins. It is also of poor quality and coarse-
grained. The MGS ranges from 2.8 to 6.0 mm at some 
locations (7 and 8, Fig. 7) to 4.8 to 6.5 mm on the east 
cape. The rest of the island is rocky and difficult to reach, 
however we examined the marble fronts at the sea lev-
el all around the south coast by a rented caique. These 
fronts are part of the marble massif that drops from the 
mountain down to the sea. The nature of this marble is 
of the same quality and fragmented as the one on the east 
cape. we therefore consider the samples collected from 
the locations shown on the map (Fig. 7) representative of 
Nikouria marble.

No evidence of ancient marble quarrying or marble 
working was found.

Schinoussa and Iraklia

Schinoussa and Iraklia islands, together with Koufo-
nissi (Ano and Kato) and Keros belong to the so called 
“Small Cyclades” group. Both islands were surveyed 
by boat along the coastline landing at several locations 
where the marble looked relevant and examining the 
marble outcrops on foot. In addition, surveys on foot 
were performed on locations on the islands where the 
geological maps showed the existence of marble. Refer-
ence samples were collected from several areas shown as 
red dots on Fig. 8. 

The marble of Schinoussa and Iraklia is quite similar; 
grey or pale grey fine-grained marble, and mostly frag-
mented. One or two deposits with laminated grey and 
white marble and with dark grey breccia of really bad 
quality were found on Schinoussa. It is of no surprise 
that all present day local needs for marble for building, 
fencing, paving and decoration are covered by material 
imported from Naxos or Amorgos, since the local stones 
are unsuitable for anything other than gravel production. 

No evidence of ancient marble quarrying or marble 
working was found on any of the two islands.

Physicochemical analysis: results and discussion 

The ranges of the basic measured parameters for the 
Cycladic islands are shown on Fig. 9 in the form of sta-
tistical box-plots. Apart from these parameters shown on 
the box plots, the intensity of several other peaks was 
measured on the EPR spectra, which however are not 
present in all samples. These extra peaks can be found 
useful in cases where a better discrimination between cer-
tain marble sources is required. The basic parameters for 
the different Cycladic marble outcrops are presented on 

the bivariate diagrams of the natural logarithm of Mn2+ 
versus the natural logarithm of MGS (Fig. 10) and on the 
diagram of δ13C‰ versus δ18O‰ (Fig. 11). As a prov-
enance exercise the previously analysed figurines from 
the “Keros Hoard” (Maniatis et al. 2009b) are plotted on 
both diagrams. 

As it can be seen on Figs. 9, 10 and 11, the samples 
of the various marble outcrops are grouped according to 
the metamorphic grade or the physical characteristics of 
marble in order to improve the discrimination between 
them: 

Naxos

In particular, for Naxos the samples were divided in 
five different groups according to the grade of metamor-
phism. The first group, SENX(I), contains the samples 
from the metamorphic zone I of South-East Naxos, the 
second and third, CENX(II) and CENX(III), the sam-
ples from the metamorphic zones II and III of Central-
East Naxos, the forth, NX(H1) the samples from the 
zones IV, V and the fifth, NX(H2) the samples from the 
zone VI on Central and North Naxos. 

On the LnMn2+ vs LnMGS diagram (Fig. 10) it can 
be seen how this grouping is initially discriminating the 
marble outcrops of Naxos, mainly due to MGS gradual 
increase in accordance with the grade of metamorphism. 
The level of discrimination with the carbon and oxygen 
isotopes (Fig. 11) using this grouping, is less effective, 
but still active to a limited extent. 

keros

A similar grouping was made for the Keros marbles 
in order to separate the grey/whitish fine grained marble 
(KE-1 group) from the coarse-grained white of Dhaska-
lio and Kavos (KE-2 group) (Fig. 9). These two groups 
for Keros are hardly separated on the Isotopes diagram 
(Fig. 11) because the isotopic signature of both types of 
marble is almost identical and thus, all the samples, inde-
pendently of MGS, fall in the same area.

Paros

Paros is presented in three groups, PA-L, PA-M and 
PA-LK, which are mainly consisting of samples from ar-
chaic and later quarries and from the nearby areas, col-
lected during previous surveys. The marble varieties in 
these areas are representative of all the qualities of Parian 
marble that are known to have been used in antiquity. 
In particular, the PA-L group, contains samples from 
the underground quarry of the Nymphs, located on the 
Marathi Valley, being famous for the extraction of the 
“Lychnitic” (Herz 1988; Maniatis and Polikreti 2000; 
Attanasio et al. 2006) type of marble that had been 
used for important ancient sculptures, such as the Nike 
of Samothrace (Maniatis et al. 2012), the Prima Porta 
Statue of Augustus (Pollini et al. 1998) and many others. 
The PA-M group contains the samples from the rest of 

ThE SEARCh FOR ThE PREhISTORIC MARBLE SOuRCES IN ThE CyCLADES



295

the Marathi Valley, except the quarry of the Nymphs, 
namely the newly discovered underground quarry of Pan 
and from open quarries and outcrops in the Valley. Fi-
nally the PA-LK group contains samples coming from 
the quarries on Lakkoi Valley, as such we define the area 
starting from the public road and going all the way up to 
Thapsana Monastery (Maniatis and Polikreti 2000; At-
tanasio et al. 2006). 

As it can be seen on Fig. 9 the δ18O‰ parameter 
(Fig. 9f ) offers a fairly good discrimination between the 

samples from the Marathi Valley as a whole (PA-L and 
PA-M) and the samples from the Lakkoi Valley (PA-LK), 
while the other parameters are mostly overlapping. How-
ever, the good quality “Lychnitic” type of marble com-
ing from the underground quarry of the Nymphs and 
possible from the Pan quarry with MGS of 1.0-2.0 mm, 
of white with yellow tint colour and extremely transpar-
ent, tends to have δ13C‰ values higher than 4‰ and to 
some extend can be discriminated from the other types of 
marble (white to light grey colours and MGS of 1.0-4.0 

Fig. 8. Geological Map of Schoinoussa and Iraklia (Avdis, and Triantaphyllis 1994b). Red dots represent the sampled areas.

Fig. 7. Nikouria Islet and the 
sampling locations (red dots). 
Source:  www.googlemaps.
com.
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mm) that can be found in underground or open quarries 
of the Marathi Valley.

Other islands and conclusions

The rest of the surveyed islands, are not exhibiting 
any primary internal discrimination pattern and thus are 
represented, each, as one group.

As it is evident from all the statistical diagrams, the 
formed marble groups, as presented in this work, are ex-
hibiting extensive overlapping of their parameters due 
to the similarities in geology between the islands. This 
would make any provenance determination based only 
on the analytical results not very precise but defined by 
2-3 alternatives. However, any investigation of marble 
provenance, no matter the period concerned (Prehistoric, 
Archaic, Classical, etc), should not be performed without 
taking into account the marble physical characteristics of 
the possible sources and that of the archaeological ob-
jects/samples. In our case, given the large number of out-
crops and types of marble forming the Cycladic database, 
as well as the aforementioned overlapping, is more than 

obvious that the comparison of the macroscopic charac-
teristics of any unknown sample to that of the Cycladic 
sources in conjunction with the analytical results would 
be crucial in defining its origin more precisely. 

Further statistical treatment of the parameters and 
more intense sampling of certain areas, a work under 
progress, may be able to discriminate better in the future 
the overlapping regions of the Cycladic islands, or pro-
vide an additional splitting of the current groups making 
easier the demanding task of focusing the origin of any 
studied artefact to a single possible source.

The “keros hoard” provenance

A preliminary application of the new database can be 
done using the “Keros Hoard” figurines that were investi-
gated in the past (Maniatis et al. 2009b; Sotirakopoulou 
2005). In view of the new database (Figs. 10 and 11) the 
previous conclusions can be updated as follows:

1. The fine-grained figurines that were falling in the 
overlapping areas of South-East Naxos and Keros and 
either assumed to be from Keros or had been given the 

Fig. 9. Box plot diagrams of a) Maximum Grain Size in mm, b) Mn2+ parameter expressed in relative units, c) width parameter 
expressed in Gauss, d) Fe3+ parameter expressed in relative units, e) δ13C‰ parameter and f ) δ18O‰ parameter for the various 
groups of Cycladic Islands: Nikouria (AMNIK), Ios, Keros (KE-1 and KE-2), Naxos [SENX(I), CENX(II), CENX(III), NX(H1) 
and NX(H2)], Paros (PA-L, PA-M and PA-LK) and Syros (SY). The data used for groups PA-L, PA-M, PA-LK, NX(H1) and 
NX(H2) in box plot (a), is an amalgamation of data from Attanasio et al. (2006) and our own and in box plots (e) and (f ) from 
Herz (1988), Attanasio et al. (2006) and our own data. For groups KE-1, KE-2 and SENX(I) in box plots (e) and (f ), the data is an 
amalgamation of Herz (1988) and our own data. 

ThE SEARCh FOR ThE PREhISTORIC MARBLE SOuRCES IN ThE CyCLADES



297

same probability for both, could be now improved by us-
ing the fact that the fine-grained marble of Keros is poor 
in quality and heavily veined and does not resemble that 
of the figurines. The Keros provenance possibility, if not 
excluded entirely, should be much less than the SE Naxos 
or even Ios provenance.

2. The prediction that the majority of figurines made 
of good quality, white and well crystallized marble, 
with a MGS around 1mm, are most probably originat-
ing from the area of North-East Naxos is partially true. 
Marble with these characteristics was found on Central-

East Naxos in the area between Moutsouna, Apeiranthos 
and Kanaki on deposits with degree of metamorphism II 
[CENX(2), Fig 3]. In the new database Ios is imposing a 
threat to the Naxian provenance as its parameters overlap 
at the points with the figurines in question as it can be 
seen on the diagrams of Figs. 10 and 11. Regarding mar-
ble quality, approximately similar marble to CENX(2) 
and to the specific group of “Keros Hoard” figurines can 
be found on Ios at only one location, southwest of Aghia 
Theodoti (Fig. 5). However, the Ios provenance for these 
“Keros Hoard” figurines is rather unlikely since on Ios 

Fig. 11. Diagram of δ13C‰ 
vs. δ18O‰ parameters 
for the various groups of 
Cycladic Islands: Nikouria 
(AMNIK), Ios, Keros (KE-1 
and KE-2), Naxos [SENX(I), 
CENX(II), CENX(III), 
NX(H1) and NX(H2)], 
Paros (PA-L, PA-M and 
PA-LK) and Syros (SY). The 
dots represent the “Keros 
Hoard” samples (Maniatis et 
al. 2009b).

Fig. 10. Diagram of 
Ln(Mn2+) vs. Ln(MGS) 
parameters for the various 
groups of Cycladic Islands: 
Nikouria (AMNIK), Ios, 
Keros (KE-1 and KE-2), 
Naxos [SENX(I), CENX(II), 
CENX(III), NX(H1) and 
NX(H2)], Paros (PA-L, 
PA-M and PA-LK) and Syros 
(SY). The dots represent 
the “Keros Hoard” samples 
(Maniatis et al. 2009b).
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itself only a very small number of figurines have been 
found and these are made of heavily layered and striated 
grey/white totally different from that of the Keros figu-
rines.

3. Syros, Amorgos, Nikouria and Paros do not seem 
to be possible marble sources for the investigated figu-
rines of the so called “Keros Hoard”.

Conclusions

A long-lusting survey was carried out on Cyclades 
and particular, on Naxos, Keros, Ios, Syros, Nikouria, 
Schinoussa and Iraklia in order to examine, document 
and sample the different marble outcrops that could have 
been possible marble sources for the making of figurines 
and other artefacts during the prehistoric period. All the 
marble outcrops that were reachable by car, boat or on 
foot were examined thoroughly and their characteristics 
recorded. A large number of new samples were collected 
and analysed by the techniques, widely used in marble 
provenance investigation. Namely, MGS measurements, 
EPR spectroscopy and Stable Isotope analysis, and a new 
database of samples and measurements were formed ex-
tending the previous database for the Cyclades created 
over the last 20 years. 

In addition, a large database of information about the 
marble physical characteristics all around the Cyclades, 
preliminary summarized in this paper, was created and 
along with the measurements will be an important tool 
for determining the marble origin of prehistoric artefacts 
in the future.

The first results indicate that the EPR parameters and 
the MGS are promising in discriminating the different 
marble outcrops or types of marble between the Cycla-
dic islands and also within each island. The carbon and 
oxygen isotope signatures of the islands exhibit an exten-
sive overlapping imposing a serious limitation in their 
usefulness for discrimination. However, further statistical 
treatment of the results, using all the measured param-
eters, and in combination with the physical macroscopic 
characteristics of the marble outcrops and the under in-
vestigation artefacts enhances the discrimination power 
and facilitates the more precise provenance determina-
tion of the prehistoric artefacts within the Cylcades and 
the Aegean.

It should be finally concluded that during this exten-
sive survey we were not able to find any evidence of pre-
historic quarrying activities neither near the prehistoric 
settlements nor on any of the marble outcrops examined. 
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Abstract
Isotopic testing of samples from the quarries of white mar-
bles on the coast in eastern Algeria makes it possible to 
give a preliminary characterization of the Filfila quarries 
and to separate them isotopically from the nearby quar-
ries of Cap de Garde. Inspection and isotopic testing of 
artifacts from museums and sites in Algeria and elsewhere 
make it clear that architectural decoration was produced 
in marble from both quarries and was exported through-
out the central Mediterranean, reaching Tunisia, western 
Libya, and central Italy. The most widespread product 
seems to have been vividly marked column shafts, prima-
rily from Cap de Garde but also from Filfila. Other forms 
of architectural decoration, including capitals and plaques 
of streaked marble, were widely distributed as well. An 
early and unusual acanthus pillar in Cap de Garde or Fil-
fila marble is carved in a rich Hellenistic style. In the 3rd 
century AD, capitals made of plain white marble from the 
two quarries closely follow designs seen in central Italy.

Keywords
Hippo Regius, Rusicade, Cap de Garde, Filfila, stable 
isotopes, Annaba, Skikda, Carthage, Ostia, Rome, capi-
tals, column shafts.

Greco scritto and marble from Hippo Regius

The two main quarries of white marble in Algeria 
lie on or near the coast in the eastern part of the coun-
try. Close to the eastern frontier of the country are the 
quarries of Cap de Garde (Ras el Hamra), which lie near 
the ancient city of Hippo Regius and the modern city 
of Annaba. These quarries, which are no longer active, 
produced a coarse-grained marble, which frequently has 
gray markings. Not far to the west, near the city of Skik-
da, ancient Rusicade, rises Mount Filfila, whose quarries 
still produce marble that varies from pure white to solid 
dark gray and tends to have somewhat finer grain. In 
1972 Cap de Garde took on considerable prominence, 
when Raniero Gnoli connected it with greco scritto, 
and it has been regarded as the source of this stone ever 
since (Gnoli 1971, 225, n. 1; Pensabene 1976; Marchei 
1997a; Antonelli et al. 2009; Antonelli, Lazzarini and 
Cancelliere 2010). Greco scritto is the designation for a 
marble widely used in central Italy for marble revetments 
and pavements. It typically displays a tangle of twisting 
light- and dark-gray marks, which suggested the idea of 
unintelligible writing to marble workers of the past. 

In 1976 Patrizio Pensabene visited the quarries of Cap 
de Garde and noticed the abundant use of marble from 

the quarry at nearby Hippo Regius (Pensabene 1976). As 
he noted, columns at Hippo have conspicuous markings, 
which range from dense bluish gray diagonal or horizon-
tal striations to widely spaced streaks and spots. On a 
visual basis, he cited such shafts in nearby cities in eastern 
Algeria and slabs as far away as Carthage in Tunisia.

Isotopic analysis: characterization of quarries

Scientific analysis has now come to the study of Algeri-
an quarries. In 2009, Antonelli, Lazzarini, Cancelliere and 
Dessandier published the results of sampling in the quar-
ries of Cap de Garde and compared them with samples of 
marble they considered to be greco scritto artifacts from 
across North Africa, from Libya to Morocco (Antonelli et 
al., 2009; Antonelli, Lazzarini and Cancelliere 2010, 585-
8). Their study confirmed that the grain of Cap de Garde 
marble was coarse, the maximum grain size (MGS) averag-
ing from 3 to 3.5 mm. Their twenty quarry samples also 
produced a dense isotopic field. The artifacts, however, 
were spread over a much greater isotopic range, and the 
authors concluded that more than one quarry must have 
produced marble that could be considered greco scritto.

Through geographic exploration and multimethod 
analysis, Donato Attanasio et al. have shown that the true 
source of the most characteristic greco scritto is not Cap 
de Garde but the Hasançavuslar quarries near Ephesos 
(Attanasio et al., 2012). If the marble with spotted mark-
ings of Cap de Garde can be classified as greco scritto 
at all, it should be considered “atypical”. In our trips to 
Algeria since 2005, we have not seen the tangled, curling 
veins of typical or classic greco scritto. In revetment and 
blocks at Hippo, streaks and spots tend to be longer and 
flow smoothly in the same direction.

Since the paper by Antonelli et al., we have conduct-
ed a program of systematic sampling in the quarries of 
Cap de Garde, and fourteen samples have been analyzed 
isotopically at the University of South Florida. Further 
EPR and petrographic analysis has been conducted on 
the samples at the Istituto per lo Studio della Materia 
at Rome (Attanasio et al. 2012, table 1). In large part, 
our results correspond to the isotopic field established 
by Antonelli et al., but they also expand the field in the 
direction of negative values for δ13C (Fig. 1). An out-
lier is even significantly more negative on the δ13C axis. 
This enlarged field remains relatively distinct from that 
of other ancient white marbles. In our studies, MGS at 
Cap de Garde ranged from 2.0 to 4 mm. Theoretically 
Cap de Garde marble could be confused isotopically 
with that of Naxos/Apollonas, and there is a small over-
lap with Proconnesus 2 marble. Naxian marble, however, 
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is apparently unknown in the western Mediterranean af-
ter Classical Greek times, and Proconnesian marble tends 
to have finer grain. There is also a slight overlap of the 
isotopic fields of Cap de Garde and Pentelikon, but the 
differences in grain size, structure, and markings make 
for relatively easy distinction. 

Recently an Italian team has studied the quarries on 
Mt. Filfila (Antonelli, Lazzarini and Cancelliere 2010, 
589-594, figs. 12, b,c-14). we have also taken many sam-
ples from these large quarries. The results of our isotopic 
analyses at the University of South Florida are only partly 

available, but at this point they describe an isotopic field 
adjacent to but separate from that of Cap de Garde (Fig. 
1). Although it is highly variable, Filfila marble also tends 
to have smaller grain sizes than marble of Cap de Garde. 
Two-thirds of the samples that we have measured so far 
have a MGS of 1.5 mm. or less, but some areas of the 
quarries had values in the 2-4 mm. range, and occasion-
ally samples had values far over that. Our measurements 
were taken on the samples themselves. This method takes 
a greater number of grains into consideration than do 
measurements on thin sections, and it can lead to higher 

Fig. 1. Isotopic distribution of 
the Cap de Garde and Filfila 
quarry samples as compared 
to other medium- to coarse-
grained white marbles. Key to 
abbreviations in all Tables and 
Figs.: Aphr = Aphrodisias; 
CG=Cap de Garde; Eph 
= Ephesos; F=Filfila; H = 
Hasançavuslar; Nx = Naxos; 
Pa/Ch = Paros 2 /Chorodaki/ 
Lakkoi; Pa/Ma = Paros 1/
Marathi; Pe = Pentelikon; Pro 
= Proconnesos; Th = Thasos, 
Aliki. USF = Department of 
Anthropology, University of 
South Florida. ISM-CNR 
= Istituto di Struttua della 
Materia-Centro Nazionale 
delle Ricerche. 

Fig. 2. Isotopic ratios of Cap 
de Garde and Filfila quarry 
samples and of column shafts 
listed in Table II. Two quarry 
outliers from Cap de Garde 
and Filfila respectively are 
shown at highly negative 
oxygen rations but not 
used for drawing the 90% 
probability ellipses. The Cap 
de Garde ellipse takes into 
account the isotopic data 
reported in Antonelli et al. 
(2009). The Filfila ellipse 
does not include data from 
Antonelli et al. (2010). 
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values for mgs. The isotopic field for Filfila overlaps that 
of many of the main marbles of antiquity, and other cri-
teria will be necessary in many cases to separate them. 
Petrographic analysis seems to be an effective tool for 
making the distinction (Antonelli, Lazzarini and Cancel-
liere 2010, 588, fig. 14b).

Isotopic analysis: column shafts

As noted above, many column shafts that appear to 
be marble from Cap de Garde can be seen in in eastern 
Algeria and Tunisia. Such coarse-grained, streaked, and 
spotted shafts appear over a substantial area of the west-
central Mediterranean, including central Italy and west-
ern Libya (Table I). None, it might be noted, were seen 
in central or western Algeria. A characteristic example is 
a coarse-grained, diagonally or horizontally banded and 
streaked shaft at Haïdra, Tunisia (Fig. 3). Testing con-
firms the Algerian provenance of this patterned marble 
(Table II, Fig. 2; Attanasio et al. 2012, Table 2), but it 
appears that Filfila as well as Cap de Garde was a source 
for this material.

we have sampled and analyzed isotopically twelve of 
these streaked and banded column shafts at the Univer-
sity of South Florida (Table II). The results confirm that 
the majority of these shafts, including the example from 
Haïdra (Fig. 3), are marble from Cap de Garde. Five fell 
into the ellipse of 90% probability for Cap de Garde, and 
two more fell between the ellipse and an outlying quarry 
sample (USF9352, 9457) (Fig. 2). Several other shafts at 
Djemila have been analyzed by Antonelli et al. and found 
to be from Cap de Garde (Antonelli et al. 2009, 14, Table 
II, D10a, D17). 

Four shafts in our sampling, however, clearly come 
from another source, which is almost certainly the nearby 
quarries of Mt. Filfila. The possibility of ancient produc-
tion at Filfila had long been noted (ward Perkins 1951; 
Pensabene 1976, 185, n. 36; Marchei 1997b), and this 
has recently been confirmed by Antonelli and coworkers 
(Antonelli, Lazzarini and Cancelliere 2010, 592). The 
marble of Filfila is commonly thought of as pure white 

and fine grained, but recent study is painting a more 
complex picture. As noted above, coarse grained marble 
is abundant, and inspection reveals many dark gray and 
gray-spotted areas. Two of the streaked and spotted shafts 
in this study have isotopic ratios that fall on the borders 
of the Filfila ellipse (USF 10850, 10951). A shaft at Khe-
missa (USF10850, Fig. 4) has widely spaced spots and 
streaks that are similar to some columns at Hippo, but it 
can also be paralleled in a few areas of the quarries at Fil-
fila. One shaft in Announa, Algeria corresponds isotopi-
cally to a very distant Filfila outlier (Table I, USF9456). 
A shaft at Ostia (Table I, P1131; Attanasio et al. 2012, 
Table 2, O1131) has isotopic ratios that virtually coin-
cide with two Filfila samples studied by Antonelli et al. 
(Antonelli, Lazzarini, and Cancelliere 2010, 592, fig. 
12c). The coarse grain of some of these streaked and 
spotted shafts probably from Filfila increases their resem-
blance to shafts from Cap de Garde (USF 10850, mgs 
3mm; P1131, mgs 3.5 mm).

The isotopic ratios of a spotted and streaked shaft at 
Guelma, however, cannot be easily accounted for (Fig. 4, 
USF 8702/9385). The values fall far from Filfila and are 
somewhat more negative than those of Cap de Garde. 
It would be easy to conclude, as Antonelli and his team 
have for an analogous situation at Djemila (Antonelli 
et al. 2009; Antonelli, Lazzarini and Cancelliere 2010, 
588), that the Guelma shaft comes from from an un-
known quarry. Four considerations, however, weigh 
against this conclusion. First, the shaft’s isotopic values 
are rather close to those of Cap de Garde and far from 
the fields of any other known Mediterranean quarry of 
white or gray marble. Second, Guelma is not far from 
Cap de Garde, and third, the shaft strongly resembles 
products of Cap de Garde. Finally, the data from the Cap 
de Garde quarries may be incomplete or inadequate. Ac-
cess to a large part of the quarry (to the west of the main 
road through the site) is restricted by the military. This 
area, moreover, seems to have been devastated by the use 
of dynamite (Pensabene 1976), and in a brief visit, no 
ancient surfaces could be seen. 

Most column shafts collected in the ancient theatre at 
Skikda (Rusicade), the nearest city to the quarries on Mt. 

Fig. 3. Streaked and spotted 
column shaft of Cap de 
Garde marble, Byzantine 
church, fortress of Haïdra, 
Tunisia (USF8715)
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Filfila seem to be Filfila’s typical pale, fine-grained mar-
ble. An isotopic test of one such “typical” example sup-
ports this idea (Fig. 2; Table II, USF10951). The shaft is 
a pale gray with faint grayish-white cloud-like markings 
and has relatively fine grain (mgs 1.5 mm.). Other shafts 
at Skikda can be whiter with a few fine gray lines. The 
clear contrast between the two types of shaft produced at 
Filfila, one fine-grained and relatively uniform and the 
other coarse grained with conspicuous streaks and spots, 
indicates that the quarrymen made a conscious effort to 
produce a variety of well-defined products. The streaked 
shafts may have been intended as competition for those 
from Cap de Garde. 

A chronological framework for this phenomenon is 
provided by the portico of the Forum at Ostia, which 
contained shafts from both Cap de Garde and Filfila 
(Fig. 2, P1126, P1131; Table II, ISM-CNR). The Forum 
and its portico date from the time of Hadrian (Becatti 
1953, 129-139).

Isotopic analysis: column capitals

Pensabene hypothesized in 1976 that capitals were 
produced in a plain white version of Cap de Garde 
marble and widely distributed at Hippo Regius and in 
nearby cities. This can now be demonstrated with iso-
topic evidence. It can also be shown that this produc-
tion reached Tunisia and central Italy. Cap de Garde 
was, however, not the only source for such capitals. Our 
program of testing shows that capitals made of marble 
from Mt. Filfila were distributed through these same ar-
eas. Capitals in Algeria, Tunisia, and Italy whose marble 
appeared to be from Hippo or Filfila were sampled. The 
isotopic matches between the artifacts and the quarry 
data in this case were much better than with the col-
umn shafts. The capitals fell either into or very close to 
the ellipses of 90% probability for either Cap de Garde 
or Filfila (Fig. 5, Table III). One of the artifacts with 
isotopic ratios beyond the upper edge of the ellipse for 
Cap de Garde is a capital from the theatre at Hippo, 
and in spite of the fact that it is not a perfect isotopic 
fit, it is almost certainly a local product made of lo-
cal marble (USF8705, figs. 5-6). Two capitals have iso-
topic values just below the lower edge of the ellipse for 
Cap de Garde, and they can also be attributed to Filfila 
(USF10813, 10849). Their isotopic values correspond 
to quarry samples from Filfila recently published by An-
tonelli et al. (Antonelli, Lazzarini and Cancelliere 2010, 
592, Fig. 12c).

In general the Corinthian capitals surviving at Hippo 
and Skikda seem to be uninspired work in the tradition 
of carvers from central Italy, largely dating from the sec-
ond and third centuries. Comparisons are particularly 

Fig. 4. Streaked and spotted column shaft of Filfila marble, 
Boutiques of Old Forum, Khemissa, Algeria (USF10850). 

Fig. 5. Isotopic diagram: 
column capitals and other 
forms of architectural 
decoration.
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close with capitals at Ostia (for comparable pieces, see 
Pensabene 1973). In eastern Algeria, Corinthian capitals 
frequently lack a stem rising from a leaflet to support 
the abacus flower (as in Fig. 6), an omission that is rare 
at Ostia. A Corinthian capital made of Cap de Garde 
marble in Guelma is relatively well-preserved and care-
fully made, and, in this case, a stem springing from a 
leaflet leads to the abacus flower (Figs. 5, 7; USF10858; 
Table III).

Several Corinthian capitals at Carthage proved to be 
Algerian marble, as indicated by isotopic testing and mgs 
(Table III, Figs. 5, 8-11, USF5501-02, 10813-14). Ty-
pologically the Carthage capitals follow much the same 
Italianate standards seen in eastern Algeria, and their 
sculptors as well as their marble could have been from 
Hippo Regius or Rusicade.

Two of the Corinthian capitals in the Carthage Mu-
seum are unmistakably Cap de Garde marble. In one 

of them, the stem to the abacus flower springs from a 
robust two-part calyx, a feature that appears in the capi-
tals of the Macellum at Hippo, and the Carthage capital 
could well have been carved by a sculptor from Hip-
po (USF 5501, Fig. 8, Table III). It is difficult to find 

Fig. 6. Corinthian capital, Cap de Garde marble, 3rd century 
AD, formerly Theatre, Hippo Regius (USF8705).

Fig. 7. Corinthian capital, Cap de Garde marble, 3rd century 
AD, Jardin Archéologique, Guelma (USF10858).

Fig. 8. Corinthian capital, Cap de Garde marble, second half 
of the 2nd century AD, Carthage Museum (USF5501).

Fig. 9. Corinthian capital, Cap de Garde marble, second half 
of the 2nd century AD, Carthage Museum (USF5502).
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parallels at Hippo for details of the other capital (USF 
5502, Fig. 9, Table III), and the origin of its sculptor is 
uncertain.

In two other Corinthian capitals in the Carthage 
Museum, the isotopic values and mgs favor an attri-
bution of their marble to Filfila (USF10813-4, Figs. 
5, 10-11, table III). As noted above, the first of these 
capitals has isotopic values corresponding to quarry 
samples from Filfila published by Antonelli et al. (An-
tonelli, Lazzarini and Cancelliere 2010, 592, fig. 12c). 
This capital may have been carved at Carthage, since it 
has a relatively rich typology and is carved in a robust 

style that finds few parallels in the multitudes of mass-
produced Corinthian capitals apparently made of Filfila 
marble at Skikda. The other Corinthian capital of Filfila 
marble lacks a stem to the abacus flower, has a rather 
amorphous chalice, and is carved in a flattened, linear 
style (USF10814, Figs. 5. 11). This capital probably 
was carved by a sculptor from northeast Algeria, since it 
finds an extremely close parallel in the capital from the 
Hippo theatre (USF8705, Fig. 6).

Isotopic testing of several small capitals of a vari-
ety of types at Ostia make it clear that eastern Alge-
rian marble also reached central Italy. Pensabene con-
jectured that the marble of a fragmentary Corinthian 
capital in Ostia came from Cap de Garde (Pensabene 
1973, cat. no. 320), and its isotopic ratios, in fact, in-
dicate an Algerian origin – but from the Filfila quarries 
(Fig. 5, Table III, USF5473). The simple typology and 
the poor quality of the capital are compatible with what 
is seen at Hippo, Rusicade, and Carthage, and the capi-
tal could have been exported to Ostia in a prefabricated 
state.

An Ionic capital at Ostia has the very distinctive, un-
classical structure characteristic of western North Africa 
(Herrmann 1988, 119-120 figs. 229-230). Pensabene 
has attributed its marble to the Proconnesus (Pensabene 
1973, cat. no. 184), which is possible on the basis of its 
isotopic signature (Fig. 5; Table III, USF5478). An as-
signment to Filfila is also possible isotopically, and this 
seems more likely, given the “African” structure of the 
capital. 

Composite capitals are very distinctive products of 
architectural sculptors at Hippo Regius and Rusicade. 
These capitals have several characteristic features, which 
go back to the splendid Composite capitals of the first-
century forum of Hippo (Pensabene 1976, 182, n. 20, 
pl. 49, fig. 1). Northeast Algerian Composite capitals are 
simplified variants of the orthodox Italian Composite 
type (Strong 1960). Their volute channel is not decorat-
ed with a vine, and smooth, pointed leaves usually deco-
rate the chalice above the rings of acanthus leaves. These 
capitals may be fully finished or left in schematic form 
(that is, with smooth leaves and mouldings). A schematic 
example in the Hippo museum is Cap de Garde mar-
ble and another in the Skikda Theatre is Filfila marble 
(USF9343, 10942, Fig. 5, Table III). A finished example 
in Ostia, datable around 300 AD, is made of Cap de 
Garde marble, (USF5472, Fig. 5, Table III; Pensabene 
1973, cat. no. 402). The Ostia capital may have been 
carved in Italy rather than in Hippo, since it lacks the 
distinctive fillets above as well as below the astragal, a 
feature of virtually all Composite and Ionic capitals in 
eastern Algeria. 

This picture of exportation from the northeastern 
Algerian quarries to their immediate neighborhood and 
to the east-central Mediterranean contrasts sharply with 
what is seen at Cherchel, a royal, then provincial capital 
to the west (Pensabene 1982; Herrmann et al. forthcom-
ing). There, marble for capitals largely came from Car-
rara, and many types were produced by sculptors from 

Fig. 10. Corinthian capital, Filfila marble, 110-140 AD, 
Carthage, Museum (USF10813).

Fig. 11. Corinthian capital, Filfila marble, late 3rd century 
AD, Carthage, Museum (USF10814).

J. J. hERRMANN JR., D. ATTANASIO, R. h. TykOT AND A. VAN DEN hOEk



306

central Italy. There is little overlap in the realm of ar-
chitectural decoration in white marble between Cherchel 
and the northeast. 

Revetment plaques

Marble from Cap de Garde was also used for veneer, 
much as true greco scritto was. The distinctive streaked 
patterns seen in the quarries appear in the veneer of a 
fountain in one of the “villas” along the ancient sea-
front in Hippo Regius (Herrmann, van den Hoek and 
Tykot 2012, Figs. 10-11). Multimethod testing has 
identified plaques in Carthage and Utica, as well as at 
another site in Hippo (Antonelli et al. 2009, 12, 14, 
table 2). Marble plaques were also exported from Cap 
de Garde to Italy. Multimethod testing indicates that a 
streaked plaque in the Caupona of Alexander and Helix 
at Ostia is marble from Cap de Garde (Attanasio et al. 
2012, Table 2, O3). The plaque was used in the veneer-
ing of the basin of the Caupona along with true greco 
scritto from Hasançavuslar near Ephesos (Attanasio et 
al. 2012, Table 2, O1). The Cap de Garde plaque was 
used with others apparently of the same origin on the 
back of the basin. True greco scritto was used on the 
upper niche, bigio antico on top of the rim of the basin, 
and black-and-white-speckled granite from the Mons 
Claudianus on the front. This clearly demarcated dis-
tribution of marble types suggests a hierarchy of values 
for the various sources.

Other forms of architectural decoration

A remarkable pillar with huge and elaborate acan-
thus leaves in the theatre at Hippo Regius stands out 
from other architectural products of eastern Algeria 
(Bizot et al. 2005, 109). The coarse grain and the iso-
topic values make it clear the marble came from either 
Filfila or Cap de Garde (USF8703, Fig. 5, Table III). 
The leaves find their closest parallel in the Hellenistic 
Corinthian capitals of the temple of the Olympian Zeus 
at Athens, which stem from the construction sponsored 
by Antiochos III of Syria (222-187 BC) (Heilmeyer 
1970, 57, pl. 16.1-3, 17.1.2). The pillar in Hippo in 
all likelihood is the work of a migrant from Greece dur-
ing the 2nd century BC. The twisting tips of the pillar’s 
leaves are another Hellenistic feature. Such leaves often 
appear on Hellenistic silver bowls (Oliver 1994). The 
pillar must have been an older element reused in the 
theatre, which otherwise appears to date from the Ro-
man Imperial period.

Conclusions

This program of art historical research and isotopic 
testing has confirmed and amplified ideas about the 
production of marble products from the quarries of 

Cape de Garde and Mt. Filfila. The latter is proving to 
be a significant source and is highly variable in terms 
of isotopic ratios, mgs, and markings. Marble from the 
two northeastern Algerian quarries was exploited as 
early as the time of the Numidian kingdom (2nd cen-
tury BC). Typical greco scritto was not produced in the 
quarries of Cap de Garde, contrary to previous opin-
ion, but streaked plaques from Cap de Garde were were 
similar to and used alongside true greco scritto from 
Ephesos (Hasançavuslar). The production of columns 
and capitals of Cap de Garde and Filfila marble proves 
to be more widespread than previously thought. In Ro-
man Imperial times these quarries exported column 
shafts, which were probably prized for their vivid mark-
ings, throughout in the central Mediterranean. Shafts 
at Ostia indicate that some of this exportaton took 
place in Hadrianic times. Capitals of Cap de Garde and 
Filfila marble were also exported to Tunisia and Italy in 
the third and early 4th century AD. Capital production 
in the two Algerian quarrying centers was quite simi-
lar, and at times it is difficult to distinguish them, even 
with isotopic means. By and large the Algerian capitals 
followed designs established in central Italy, but their 
execution and typology tends to be simpler. Some in-
dependent variants of the Composite and Ionic capi-
tal were produced. No matter where they were found, 
most capitals made of marble from Filfila and Cap de 
Garde were evidently carved by sculptors from eastern 
Algeria.
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City Location Position

Carthage Archaeological Park 
Museum; Five-aisled basilica, in front 

of entrance to baptistery

Le Kef Church of St. Peter

Kairouan Great Mosque

El Jem Traffic circle and Museum

Rome Museo Nazionale Romano Garden, alongside Aula X

Rome Palazzo Altemps pedestal, bust of Lucius Verus 463202

Ostia Schola del Traiano exedra at right (Sw)

Ostia Basilica Cristiana lateral exedra

Ostia Reg. II, ins. 2 Portico del Tetto Spiovente 

Pozzuoli Amphitheatre

Nocera Superiore Baptistery excavation by access ramp

Table i. Locations of column shafts of diagonally streaked marble in Tunisia and Italy: marble from Cap de Garde or Filfila? 
Isotopes untested.

Test number δ13C δ18O MgS Location
Quarry assignment 

preference underlined

USF 8702 1.8 -15.5
Jardin Archéologique, Guelma, 

Algeria. Col JAG 001
N, CG, or unknown

USF 9385 1.9 -15.9

USF 8715 3.8 -13.3 Church in fortress, Haïdra, Tunisia CG

USF 9352 3.7 -14.7
Antiquarium in theatre, Skikda, 

Algeria 
CG, or unknown

USF 9367 3.9 -11.8 Museum in temple, Tebessa, Algeria CG

USF 9456
0.0 -17.9

South Church, Announa, Algeria F

USF 9457
3.5 -15.5 Deposit below S. Church, Announa, 

Algeria
CG, or unknown

USF 10715 3.8 -11.9 Antichità Alberto Di Castro, Rome CG

USF 10850 1.3 -8.3 4.0 m
Old Forum, “Boutiques”, Kemissa, 

Algeria
Pe, N, F, H, 

USF 10950 3.3 -13.3 2.0 mm
Antiquarium in theatre, Skikda, 

Algeria, col. 51 
CG

USF 10951 2.8 -7.6 1.5 mm
Skikda, Antiquarium in Roman 

theatre COL67bis
F, CG Pe, N, Pr2

ISM-CNR ca. 3.4 ca. -12.8 P1126, w. Portico, Forum, Ostia CG

ISM-CNR ca. 0.7 ca. -10.8 P1131 w. Portico, Forum, Ostia Unknown or F

Table ii. Analyses of column shafts: all but USF10951 have diagonally streaked and spotted, coarse-grained marble.

J. J. hERRMANN JR., D. ATTANASIO, R. h. TykOT AND A. VAN DEN hOEk
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Abstract
Bouthroton or Buthrotum or Butrint is an ancient city 
in south Albania, situated 14 km from the modern city 
of Saranta, and a few km from the Greek border. This 
study was undertaken in the ‘90s during the Greek-
Albanian archaeological mission of Butrint and aimed 
in determining the provenance of a series of marble 
sculptures from this site. Two scientific techniques were 
used for the provenance investigation of the marble: 
Optical Microscopy (OM) and Electron Paramagnetic 
Resonance spectroscopy (EPR). All samples were first 
examined under the stereoscopic microscope, their tex-
ture evaluated and the Maximum Grain Size (MGS) of 
the marble crystals was measured. After the microscopic 
examination and measurement, small pieces of the sam-
ples were gently ground in an agate mortar and 220 mg 
of coarse powder was used for the analysis with EPR 
spectroscopy. The vast majority, most probably all, of 
the Butrint marbles analysed come from Greece, a fact 
that indicates a close cultural association of the site with  
Greece. 

Keywords
Butrint, sculpture, marble, optical microscopy, maxi-
mum grain size, EPR spectroscopy, sarcophagi, Penteli, 
Thassos.

Introduction

This study was undertaken in the ‘90s during the 
Greek-Albanian archaeological mission of Butrint di-
rected by Dr. C. Hadzis. It aimed at determining the 
provenance of a series of marble sculptures from this 
site. The sculptures presented in this study have been 
discovered at the site of Butrint in the 20th century and 
are kept in the Butrint Archaeological Museum (Fig. 
4-12). we analysed three fragments of statues, two por-
traits (one perhaps of an emperor), two fragments of a 
frieze probably decorating the frons scaenae of the thea-
tre in its roman state, a funerary relief and eight frag-
ments of roman attic sarcophagi (Table 1). All of them 
are dated in the Roman period, between the 1st and the 
3rd century AD. The importance of this study lies in the 
fact that it is the first time that scientific investigation 
has been done on marble sculptures of this Albanian 

site, the results of which can be compared to the ar-
chaeological analysis. This study offers also the oppor-
tunity to investigate the relations between Butrint and 
Greece given the main role of Titus Pomponius Atticus 
in the 1st century BC in the region.

The problem of determining the provenance of the 
stone, and especially marble, in which ancient artefacts 
are carved, is very interesting and challenging. The deter-
mination of the raw materials origin provides informa-
tion on a range of important archaeological/art-historical 
questions and problems such as the socio-economical 
level of an ancient city, the commercial and religious 
connections, and the aesthetic and stylistic influences be-
tween ancient cultures and civilisations.

Several techniques have been developed and used 
towards this direction with varying degree of success de-
pending on the difficulty of the problem. The combina-
tion of techniques rather than a single one gives more reli-
able and accurate results in most cases (Moens et al. 1992). 

This particular provenance investigation was based 
on the application of Electron Paramagnetic Resonance 
spectroscopy (EPR) and Maximum Grain Size measure-
ments (MGS) with Optical Microscopy (OM) in a com-
bined methodology developed initially at the Labora-
tory of Archaeometry of NCSR “Demokritos”1 but now 
adopted and used internationally (Attanasio et al. 2002). 
Several hundreds of marble samples from ancient arte-
facts and monuments of a wide range of places and peri-
ods have been examined so far, the provenance of which 
has been precisely determined in most of the cases2.

Samples and experimental techniques

Forty-three (43) objects were sampled from the an-
cient site of Butrint including various sculptures, in-
scriptions, stelae and architectural elements from which 
twenty-three (23) were of marble and twenty (20) of 
limestone. 

Here we will present only the results concerning the 
marble sculptures (17 samples) as these have been thor-
oughly studied archaeologically so far, plus one architec-
tural piece (Table 1). 

The samples were taken in the form of small chips 
and their physical and spectroscopic parameters were in-
vestigated using Optical Microscopy (OM) and Electron 
Paramagnetic Resonance spectroscopy (EPR).

PROVENANCE INVESTIgATION OF MARBLE SCuLPTuRES 
FROM BuTRINT, ALBANIA

V. Gaggadis-Robin, I. Pojani, K. Polikreti and Y. Maniatis

1. Maniatis et al. 1988; Mandi et al. 1992; Mandi 1993; Polikreti 1999; Maniatis and Polikreti 2000; Vakoulis 2000; Polikreti and 
Maniatis 2002.

2. Kaninia 1994; Kanda-Kitsou 1996; Kokkorou-Alewras et al. 1995; Kokkorou-Alewras 1997, 1998; Kaninia 1988; Polini et al. 1998; 
Butz et al. 1999; Maniatis et al. 2000, 2010.
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Optical microscopy

A binocular optical microscope was used to examine 
the nature and texture of the samples as received and 
before any treatment. Qualitative features such as com-
pactness, crystal clearness, grain boundaries, accessory 
minerals and transparency are noted on freshly broken 
surfaces. In addition, the Maximum Grain Size (MGS) 
of the marble crystals was measured.

EPR spectroscopy

After the microscopic examination and measurement 
the samples were gently ground in an agate mortar and 
220 mg of coarse powder was used for the analysis with 
EPR spectroscopy.

EPR Spectroscopy involves the absorption of micro-
waves by the sample in powder form, in a resonating 
cavity inside an external magnetic field, which sweeps 
from 0 to 6000 Gauss. It can provide useful and unique 
information about the concentration of certain ions and 
their crystal symmetry in the structure of limestone and 
marble.

The features which can be detected involve: the con-
centration and crystal symmetry of the ions Mn2+ (Fig. 
1a) and Fe3+ (Fig. 1c) in the CaCO3 crystals of marble, 
the concentration of Fe3+ in other accessory minerals, 
such as iron oxides and clay minerals (peak with g=4.3, 
Fig. 1c), various free radicals from compounds of organic 
origin and various defects in the crystal lattice (Fig. 1b). 
Also, the spectrum of dolomitic marbles, containing 
Ca,Mg(CO3)2, can be easily distinguished (Fig. 2) from 
that of the calcitic marble (Fig. 1a). The above features 
depend upon the geological conditions that prevailed 
during the formation of the limestone deposit and dur-
ing its metamorphism to marble. EPR spectroscopy can 
provide a good physicochemical and geological finger-
print of the material and gives invaluable information for 
the determination of the origin of marble provided that 
samples and a data bank with parameter values from the 
probable quarries of origin exist. 

An important further advantage of EPR spectroscopy 
is that the sample, apart of a light mechanical grinding of 
the initial chip to turn it into a coarse powder is not de-
stroyed and can be used for repeated measurements with 
the same or other techniques if necessary.

Laboratory 
Code

Museum 
Code

Archaeological object Date

ALBU-1 1235 Roman funerary relief : sleeping girl on a rock 150-200 AD

ALBU-2 1450 Portrait of a bearded man (Marcus Aurelius?) 170-175 AD

ALBU-3 1556 Fragment of a kline-lid of an attic roman sarcophagus 3rd c. AD

ALBU-4 1452 Fragment of a kline-lid of an attic roman sarcophagus 3rd c. AD 

ALBU-5 1260 Fragment of the coat of a male statue First half of the 1st c. AD

ALBU-6 209 Fragment of a relief : head of a bearded man 2nd c. AD

ALBU-7 206 Fragment of a relief : male nude body 2nd c. AD

ALBU-8 12 Fragment of the support of a male statue 1st c. AD

ALBU-9 1454 Fragment of an attic roman sarcophagus : female head End of the 2nd c. AD

ALBU-10 1453
Fragment of a lid of an attic roman sarcophagus : hand of 
a dead man

End of the 2nd c. AD

ALBU-11 1495 A  fragmentary male bust 1st c. AD

ALBU-12 1545 Fragment of a roman lion-headed table support Early roman period

ALBU-13 16 Fragment of an attic roman sarcophagus : Amazonomachy 3rd c. AD

ALBU-14 17 Fragment of an attic roman sarcophagus : leg of an Eros 3rd c. AD

ALBU-15 49 Fragment of an attic roman sarcophagus : Amazonomachy 3rd c. AD

ALBU-16 1455
Fragment of the lid of an attic roman sarcophagus : hand 
of a man

3rd c. AD

ALBU-18 125
Fragment of the base of a statue of Asklepios (?) with 
Greek inscription

Roman imperial period

Architectural Elements

ALBU-23
Loose architectural pieces in the courtyard of the 
Byzantine church of St. Nikolaos (Messopotamos). 
Material in second use.

V. gAggADIS-ROBIN, I. POJANI, k. POLIkRETI AND y. MANIATIS

Table 1. Description of the sampled marble artifacts.
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Methodology for provenance investigation 

The combination of OM and EPR spectroscopy has 
been extensively used in the Laboratory of Archaeometry 
of NCSR “Demokritos” for the provenance of marble. A 

large sample and data bank has been constructed, with 
samples from ancient and modern marble quarries of the 
Eastern Mediterranean. The data bank is continuously 
expanded to include marble quarrying areas of late anti-
quity and Byzantine times. Geological samples have been 
systematically collected and analysed from the following 
quarrying areas: Attica (Penteli, Hymettus), Cyclades 
(Paros, Naxos, Keros), Asia Minor (Proconnessos, Ephe-
sos, Dokimeion, Usak, Aphrodisias), Thassos (Vathy, 
Aliki), Macedonia (Vermio, Pieria, Kozani), Peloponnes-
sos (Doliana) and Carrara in Italy. 

The parameters measured from the EPR spectra are 
the Mn2+ peak intensity, the Fe3+ peak intensity, the 
Width, and some other characteristic peaks as well as 
the maximum grain size (MGS). Details on parameter 
measurements can be found in Polikreti and Mania-
tis 2002. The parameter values are treated statistically 
with the computer program STATISTICA (Stat Soft 
Inc.) together with the already existing quarry values 
for comparison. The first stage of provenance investi-
gation involves two parameters, the logarithm of Mn2+ 
peak intensity, measured with EPR spectroscopy, and 
the logarithm of the MGS, measured with optical mi-
croscopy. Logarithms are used instead of plain values 
because EPR peak intensities and MGS values were 
found to follow a logarithmic distribution in a large 
number of quarry samples (Polikreti and Maniatis 
2002). Finally, the samples of unknown origin are plot-
ted on a log(Mn2+) versus log(MGS) diagram where 
the field of parameters for each quarry is represented by 
an ellipse. If the sample falls in an ellipse, it can safely 
(95% possibility) be regarded as originating from the 
corresponding particular quarry.

when a sample falls in an overlapping area between 
two quarries, the procedure continues with a second 
stage of investigation, where more EPR parameters are 
used. The exact parameters or parameter combination 

Fig. 2. EPR spectrum of sample ALBU-8 showing the 
characteristic spectrum of pure dolomitic marble. Its 
parameters are typical of the Thassian dolomitic marble. 

Fig. 1. Characteristic EPR spectra of marble taken at different 
conditions: a) The Mn2+ sextet of a calcitic marble; arrow 
indicates how the intensity of Mn2+ is measured, b) The 
central region around g=2.0000 expanded where several peaks 
useful for provenance may exist; arrow indicates how the 
parameter width is measured, c) the low field region of the 
spectrum where the Fe3+ peaks appear. 

PROVENANCE INVESTIgATION OF MARBLE SCuLPTuRES FROM BuTRINT, ALBANIA
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depends on the two specific quarries in question. The de-
tailed methodology is described by Polikreti (1999) and 
Polikreti and Maniatis (2002). 

Results and discussion

The results of sample examination and analyses are 
given in Table 2. All samples were of white well-crystal-
lised marble, with compact, semi-transparent matrix. 
The marble composition is calcitic (Fig. 1a) (except 
ALBU-8) and fine-grained with MGS in the range of 0.5 
to 1 mm. ALBU-8 is a well-crystallised dolomitic marble 
(Fig. 2), the only one, among the studied samples, with 
a MGS of 2.0 mm.

The calcitic samples were treated statistically in com-
parison with the most important ancient quarry fields us-
ing the Mn2+ versus MGS diagram as the first step in the 
provenance investigation procedure (as described above) 

(Fig. 3). It is clear in Fig. 3 that all samples fall into the 
Penteli field, which is clearly separated from all the oth-
er quarry fields in the database. In addition, ALBU-4, 
15 and 16 show the characteristic green flakes of mica 
(chlorite), usually present in the form of larger or smaller 
veins in Pentelic marble. Therefore, mount Pentelikon 
was without doubt the quarry of provenance for the cal-
citic marble samples. 

ALBU-8 shows the characteristic spectrum of dolo-
mitic marble (Fig. 2). Both the EPR parameters (Mn2+ 
peak intensity and the ratio of Mg2+ sites over the Ca2+ 
sites in the dolomite crystals) and the MGS of the sample 
are typical of the dolomitic marble of Thassos quarried 
in Antiquity at the locations of Vathy and Saliara. Since 
Thassian quarries are the only ones known to export pure 
dolomitic marble in large quantities in antiquity the ori-
gin of this sample can be safely attributed to Thassos-
Vathy/Saliara. The final provenance assignment for the 
samples is shown in Table 3. 

Lab. 
Code

Museum 
Code

Marble 
Type

MgS
(mm)

Mn2+

(r.u.)
width
(gauss)

g=1.9765 
(r.u.) 

g=2.0044 
(r.u.)

g=2.0037 
(r.u.)

g=1.9998 
(r.u.)

g=14.25 
(r.u.)

g=2.7 
(r.u.)

ALBU-1 1235 white 0.6 1650 8.8 - - - - 10.0 5.0

ALBU-2 1450 white 0.6 1775 5.6 - - - - 4.8 2.5

ALBU-3 1556 white 0.7 2000 5.3 - - - - + +

ALBU-4 1452
white 
(mica)

0.7 3825 6.0 - - - - 23.7 -

ALBU-5 1260 white 0.7 2600 5.3 - - - - 12.0 -

ALBU-6 209 white 0.8 1737 5.3 - - - - 5.7 3.7

ALBU-7 206 white 0.6 3075 6.3 - - - - 5.7 +

ALBU-8 12
white, 

dolomitic
2.0 - - - - - - -

ALBU-9 1454 white 0.8 4012 6.5 - - - - 7.7 3.2

ALBU-10 1453 white 0.5 2142 6.5 - - - - 10.0 +

ALBU-11 1495 white 1.0 2015 5.6 - - - - 3.7 +

ALBU-12 1545 white 0.6 984 6.5 2 + - + 6.2 +

ALBU-13 16 white 0.5 2560 6.7 - - - - 5.0 +

ALBU-14 17 white 0.5 1850 6.0 - - - - 6.0 11.0

ALBU-15 49
white 
(mica)

0.8 3200 7.0 - - - - 9.0 -

ALBU-16 1455
white 
(mica)

0.8 1390 5.8 - - - - 11.0 -

ALBU-18 125 white 0.7 1150 5.3 - - - - 3.1 -

 Architectural Elements

ALBU-23 St. Nik. white 0.8 2340 4.4 - - - - 12.0 -

V. gAggADIS-ROBIN, I. POJANI, k. POLIkRETI AND y. MANIATIS

Table 2. Marble samples: optical microscopy and EPR results.
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Laboratory Code Museum Code Date Assigned Marble Origin

ALBU-1 1235 150-200 AD Penteli

ALBU-2 1450 170-175 AD Penteli

ALBU-3 1556 3rd c. AD Penteli

ALBU-4 1452 3rd c. AD Penteli

ALBU-5 1260 First half of 1st c. AD Penteli

ALBU-6 209 2nd c. AD Penteli

ALBU-7 206 2nd c. AD Penteli

ALBU-9 1454 End of the 2nd c. AD Penteli

ALBU-10 1453 End of the 2nd c. AD Penteli

ALBU-11 1495 1st c. AD Penteli

ALBU-12 1545 Early Roman period Penteli

ALBU-13 16 3rd c. AD Penteli

ALBU-14 17 3rd c. AD Penteli

ALBU-15 49 3rd c. AD Penteli

ALBU-16 1455 3rd c. AD Penteli

ALBU-18 125 Roman Imperial period Penteli

ALBU-23 St. Nikolaos ? Penteli

ALBU-8 12 1st c. AD Thassos (Vathy)

Ln(MGS)
-1,2 -0,8 -0,4 -0,0 0,4 0,8 1,2 1,6 2,0

2,5

3,5

4,5

5,5

6,5

7,5

8,5

9,5

Ln
(M

n2+
)

PENTELI

HYMETTOS

NAXOS M
NAXOS A

PROC 1

PROC 2

PAROS L

PAROS LK

Fig. 3. Plot of the 
known ancient quarry 
fields represented with 
ellipses and the analysed 
Butrint marble samples 
denoted with cross. It is 
obvious that all samples 
fall in the Penteli field.
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Table 3. Provenance determination results for the marble samples.
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Archaeological interpretation

Pentelic marble

The marble sculptures: statues and portraits
An unpublished fragmentary male bust3 (Fig. 4 a-b, 

ALBU-11) is probably of an emperor wearing only a 
mantle, the paludamentum, like a chlamyde with a but-
ton on the left shoulder4. Diverse emperors wear the 
fringed paludamentum, as for example Marcus Aure-
lius5, Caracalla6, and Septimius Severus7, but it is al-
ways worn on a military cuirass8 or simply on a tunic9. 
The treatment of the folds of the mantle dates this 
sculpture to Augustan period, or at least to the 1st cen-
tury AD. It is valuable to note that emperor Augustus 
is represented nude, with the imperial mantle draped 
around hips and leaving the upper part of his body 
naked. Nevertheless this indication is not enough for 
identifying Augustus.

A portrait of a mature bearded man with a mous-
tache10 (ALBU-2) is a very good work of around 170 
AD. The gentle soft expression of the face can be com-
pared with the portraits of Marcus Aurelius, emperor 
between 161 and 180 AD. It can be his portrait, or at 
least this of a citizen represented very similarly to the 

emperor. His short, voluminous and ruffled hair forms 
a mass extending beyond both sides and covering par-
tially the ears. On the back side the locks are treated 
in volume and not in the detail, as on the portraits of 
the young emperor11. The well supplied moustache cov-
ers partly the lips. The pupil is made with an incision. 
This portrait, in spite of its mutilated aspect, appears as 
a quality work. A sweetness gets free of this face. Among 
the large number of Marcus Aurelius portraits, that of 
Bouthrotos gets closer to the Bergmann’s type III (Berg-
mann 1978). Let us note that because of the fluidity of 
the beard, it seems close to a portrait of the Louvre (De 
Kersauson 1996, 228-229 n° 100), dated between 170 
and 175 AD.

Only a part of the mantle worn around the arm has 
been preserved from a male life-size statue of very good 
quality12 (Fig. 5, ALBU-5). The carvings of the folds are 
characteristic of an archaistic sculpture of the first half 
of the 1st century AD. The pentelic origin of the marble 
incites us to suggest an attic production of the beginning 
of the imperial period.

A base of a statuette13 (Fig. 6, ALBU-18), probably 
inscribed with a dedication to Asclepios. The inscription, 
on the front of the base is in Greek (H of the letters: 15-
20cm): [….]Λ?ΗC.ϑΕ  /    Ω. 

3. Hence forth: H=Height; L=Length; w=width; Th=Thickness.
4. Butrint, Inventory nº: 1495. H= 39cm; w= 37cm; Unpublished.
5. Portrait in the Louvre Ma 1166: De Kersausson 1996, 232-233 n° 102.
6. Portrait in the Louvre Ma 431: De Kersausson 1996, 559 n° 273.
7. Portraits in the Louvre Ma 1120 et Ma 1115: De Kersausson 1996, 356-367 n°163; 350-351 n°160.
8. As on the three portraits of the Louvre mentioned above.
9. Tacitus’s portrait in the Louvre Ma 1018: De Kersausson 1996, 514-515 n°245.
10. Butrint, Inventory n°: 1450. H=45cm; Discovered in 1978, in the Vivarit plain: Condi 1988, pl. XXXII, 2; Crowson and Gilkes 

2007, 128. 1, fig. 8.8.
11. Portrait in the Louvre Ma 1178: De Kersauson 1996, 214-215 n°93.
12. Fragment 1: Butrint, Inventory nº: 1260. H= 60cm; L=10cm. Unpublished.
13. Butrint, Inventory nº: 125. H=9.5cm; w=12.5cm; Discovered in the corridor, left to the Asclepios cella; Ugolini 1942, 123-124, 

fig. 126. 

Fig. 4 a-b. ALBU-11. Butrint Museum Inv. 1495. Fragmentary male bust, probably of an emperor. © Photo: V. Gaggadis-Robin.
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14. H=13cm; w=13cm; Th=4.5cm; of the listel: 3.5cm; unpublished. 
15. “Puo darsi che facesse parte di un sarcofago”, Ugolini in Gilkes 2003, 241, n°15, fig. 8.46.
16. Butrint, Inventory nº 1545. Fortuitous find in the site in 1992. H= 38cm, the lion’s head alone: 21cm; w=26cm 
17. Butrint, Inventory nº 1235. 1 a 26. Discoverred in the Vivarit plain (excavations D. Condi): Condi 1988, 238, 241, pl. XXXII, 1; 

Crowson and Gilkes 2007, 130. 6; Gaggadis-Robin 2008. H=89cm; w=71cm; Th=16cm;

Fig. 5. ALBU-5. Butrint Museum Inv 1260. Part of the 
mantle. © Photo: V. Gaggadis-Robin.

Fig. 6. ALBU-18. Butrint Museum Inv 125. Base of a 
statuette. © Photo: V. Gaggadis-Robin.

On the base is preserved only a foot put on toes and 
to the left a little of the drapery from the figure which 
stayed there. This modest fragment can be dated in the 
roman imperial period.

The Reliefs and a table support
Two fragments of reliefs sampled (Butrint, Inventory 

number: 209, and n° 206) (Fig. 7 ALBU-6 and ALBU-
7) belonged certainly to the same slab, because of their 
dimensions and of the quality of the marble. The first14 
(Fig. 7, ALBU-6) represents a male head with long hair, 
and the hand of another man who was on the left. Un-
der the moulding we perceive the head (H= 5.5cm; w= 
4cm) tilted on the left of a bearded male personage, with 
the long hair fallen on the shoulders. The face is dam-
aged enough, but it is treated in the detail, the forehead 
is wrinkled, the mouth is small and fleshy, the eyes half-
open. Another personage, who was to the left of the 
first one, pulled him by the hair. The second (ALBU-7) 
fragment is just a part of a male nude figure (H=12cm; 
w=10.5cm; Th=5cm). Thighs and pubic region are only 
preserved. It is certainly about a scene of a fight between 
Greeks and Barbarians, or about a Centauromachy, of 
the 2nd century AD. The back side of both fragments is 
smooth, without any trace of tools. So why they cannot 
be a part of a sarcophagus, as it has been suggested by 
Ugolini15 and then recently by Pojani (Pojani 2003, 251 
n°15). However, as the fragment with the nude figure 
(ALBU-7) has been found in the centre of the theatre 
orchestra, it is probable that the two fragments should be 
parts of a frieze decorating the frons scenae of the Butrint 
theatre, constructed first in the 3rd century BC and then 
transformed in the roman period. This frieze was perhaps 
at the second level of the stage.

An unpublished lion-headed table support16 (Fig. 8a-
b, ALBU-12) is interesting in a technical point of view 
too. The head of the animal is strongly carved. The very 
bushy mane is organized in thick buckles around the 
head. Buckles behind are more flattened. The ruffle of 
leaves begins under the chin by a kind of small beard 
and continues on the sides. This lion-headed table foot 
was connected on the back side to two others similar, in 
order to make a support, by a marble crossbar situated at 
the level of the ruffle, which was sawed during a second 
use of the object. The holes of pins testify the presence 
of metallic stalks used during this second use. The tray 
of the table was directly put on the head of the animal. 
It can be dated at the end of Hellenistic period, or in the 
early roman period.

A funerary relief17 (ALBU-1) very fragmentary repre-
sents a young sleeping girl (the eyes are closed), length-
ened on a rock, the right hand managed downward 
holds a crown. She is completely wrapped in a tunic and 
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a mantle. To the left in the field were carved three stars 
and a crescent moon. The attitude lengthened and sleep-
ing of the girl, the stars, as well as the crown, place the 
relief in the Roman funeral and symbolical world. The 
moon and the stars symbolized the astral immortality 
(Cumont 1942, 239). Deceased are frequently enough 
represented on their sarcophagus holding a crown. It is 
more certainly the funeral monument of a young girl, 
than a mythological relief.

The sarcophagi
In Butrint twenty sarcophagi have been discovered 

since the 20th century, all in fragmentary state, some of 
them are even lost. we took samples of eight fragments.

The first sarcophagi are imported from Attica in the 
last quarter of the 2nd century AD. The mythological 
themes are not always easily identified. Two fragments 
(ALBU-9 and ALBU-10) dated in the end of the 2nd cen-
tury AD. The female bust18 (ALBU-9) can be this of a 
Muse (wegner 1966, 59 n°143 pl. 4b, 89 n°229, pl. 4c) 
but the question is open19. The hair treatment and the 
drill use date the fragment in the end of the Antoninus 
Pius period: 180 AD. A left hand of a figure20 (ALBU-
10) placed on a voluminous object, should be the lower 
part of a sarcophagus21. It belongs probably in a battle 

scene (Linant de Bellefonds 1985, 99-101, pl. 35), in-
cluded dead soldiers in the corners (Koch and Sichter-
mann 1982, 405-, fig. 443-446).

Imports from Attica intensify toward the end of the 2nd 
century to become even more important in the 3rd century, 
thirteen pieces out of twenty dating back to the 3rd cen-
tury AD. A fragment representing a leg22 (ALBU-14) with 
a part of a ribbon is an attic garland sarcophagus (Koch 
and Sichtermann 1982, 435). The leg belongs to the cupid 
who supported the fruits and flowers garland. Maybe it is 
a part of the back side, considering the relief which is low.

Two fragments (ALBU-13 and ALBU-15) sampled 
belong probably to the same sarcophagus with Amazon-
omachy. The naked right leg (ALBU-13) belongs prob-
ably to a female figure23. An unsheathed sword which 

18. Butrint, Inventory nº 1454. Discovered in the Vivarit plain in 1978 (excavations D. Condi): Condi 1988, 241, pl. XXXII, 4; Koch 
1993, 414, fig. 10; Crowson and Gilkes 2007, 129-130. 4, fig. 8.9. H=25cm; w= 18cm. 

19. According to Koch it is Achilles in Skyros. See also Linant de Bellefonds 1985, 71-72.
20. Butrint, Inventory nº 1453. Discovered in the Vivarit plain in 1978 (excavations D. Condi ): Condi 1988, 241, pl. XXXII, 3; Crow-

son and Gilkes 2007, 131. 8, fig. 8.11. H=17cm; w=7cm and 12cm.
21. See for example the Adana chest: Rogge 1995 n°1, pl. 2, 17.
22. Butrint, Inventory nº 17. Discovered by the Italian archaeologists: Ugolini 1942, 178, fig. 179; Koch and Sichtermann 1982, 464; 

Koch 1988a, 249 n°25, pl. 100, 4; Koch 1988b, 64, 76 n° 25, fig. 44. H=51cm; w=33cm; Th=11.5cm.
23. Butrint, Inventory nº 16. Discovered by the Italian archaeologists in the venetian castle: Ugolini 1942, 177-178, fig. 178; Koch and 

Sichtermann 1982, 464; Koch 1988a, 249 n°26, pl. 100, 3; Koch 1988b, 64, 76 n° 26, fig. 45. H=46cm; w=27.5cm; Th=14cm.

Fig. 7. ALBU-6. Butrint Museum Inv209. Fragment of a 
frieze. © Photo: V. Gaggadis-Robin. 

Fig. 8. ALBU-12. Butrint Museum Inv 1545. Lion-headed 
table support. © Photo: V. Gaggadis-Robin.
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was held by her right hand is preserved. A short drapery 
floats in front of her sex. Behind this figure is the head 
of another one, male. A dead man, as his attitude indi-
cates: tense arms downward, his left hand just appears in 
front of the foot of the woman. The second fragment24 
(ALBU-15) represents a violent fight between two men 
and a draped figure, which can be a woman. Very prob-
ably, as for the first fragment, it is an Amazonomachy25. 
The rest of the figures in the centre belong to an Amazon 
which is killing the man to the left, while she is attacked 
in her turn, from behind, by another man. Amazonoma-
chy was a theme of preference for the attic workshops of 
sarcophagi26. 

Three fragments sampled (Figs. 9-11) belong to vari-
ous lids dated in the 3rd century too. This type of lid in 
form of a bed (kline) was frequently produced by the attic 
workshops. The deceased, sometimes accompanied with 
his wife, both lengthened on the kline, puts his arm on a 
volumen, a symbol of his culture. The first sample (Fig. 9, 
ALBU-3) is probably of the front side of the kline-lid 27 

and more particularly of the representation of the mat-
tress of the bed. Bands represent the belts of the mattress 
which are not still decorated, what does not exclude the 
presence of decorated scenes on the mattress28.

On another fragment (Fig. 10, ALBU-16) only a 
forearm29 and a left hand, of the lengthened deceased on 
the kline are preserved. The drapery of the coat covers 
half of the forearm, placed on a flat and smooth object, 
probably a pillow.

24. Butrint, Inventory nº 49; Koch 1988a, 248 n°24, pl. 99, 3; 1988b, 63, 76 n°24, fig. 43. H=22cm; w=38cm; Th=8.5cm.
25. G. Koch recognizes a male figure on the first fragment (fight between Greeks and Troyes). But the carving of the body doesn’t let any 

doubt about this figure: perhaps an Amazon. 
26. For Giuliano 1962, 85 there are 64 exemplars. See also Koch and Sichtermann 1982, 390-392; Rudolf 1989, 33-42. Inv. n° 283. 

The Thessalonica sarcophagus: Despinis et al. 1997, 166-169 n°134, fig. 336-340, decorated also with an Amazonomachy presents the same 
dense composition.

27. Butrint, Inventory nº 1556. Discovered in the Vivarit plain (excavations D. Condi), unpublished. H=30cm; w=17cm; Th=11cm.
28. A lid in the Capitoline museum of Rome: Rogge 1995, 136-137 n°24, pl. 44.
29. Butrint, Inventory nº 1455. Discovered in the Vivarit plain in 1978 (excavations D. Condi): Crowson and Gilkes 2007, 131.9: 

wrongly identified as a Christian sarcophagus. H=8cm; L=23cm; w=53cm.

Fig. 9. ALBU-3. Butrint Museum Inv 1556. Fragment of a 
lid of an attic sarcophagus. © Photo: V. Gaggadis-Robin.

Fig. 10. ALBU-16. Butrint Museum Inv 1455. Fragment of a 
lid of an attic sarcophagus. © Photo: V. Gaggadis-Robin. 

Fig. 11. ALBU-4. Butrint Museum Inv 1452. Fragment of a 
lid of an attic sarcophagus. © Photo: V. Gaggadis-Robin.
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Another lid was particularly luxurious30 (Fig. 11, 
ALBU-4). A part of the mattress is preserved: four flat 
belts (w=2,5cm) squeeze vertically the mattress which 
is decorated with plant motives: vine and leaves and pal-
mettes. To the left of this part was certainly a Centaur, 
that disappeared, we perceive only both front legs and 
the left hand holding a stick, a kind of ream. Maybe it 
was even an Ichthyocentaur31. The lower part of the lid 
is decorated with a frieze of water plant leaves placed 
horizontally in opposite directions (three rows to the left, 
two to the right). The change of direction of the leaves 
indicates that the fragment is located in the centre of the 
lid. This decorated part is supposed to represent the bed 
base, which is rare32. The decor of the luxurious mattress 
exists also on other lids33.

Thassian Dolomitic Marble

A herm, the support, of a male statue34 (Fig. 12, 
ALBU-8) is only preserved, placed under the arm cov-
ered with a mantle. Probably it is a statue of Hermes 
holding the caduceus, supported against a herm pil-
lar35. It is a Roman copy inspired by the creations of 
the classical period. The head of Hermes on the herm, 
(the right half of the face was preserved by the time 
of the discovery of the statue by L.M. Ugolini) has 
moustaches and a square and wavy beard36. The hair 
curls are stylized in the form of big round points ar-
ranged in three rows. In the back the fine streak hairs 
are tied by a strip, lower than the neck. The forehead 
is slightly wrinkled and the mouth small and fleshy. A 
long curl falls on the architectonic part of the herm; it 
is a part of the hairstyle of the figure37. The same type 
of a statue support of the 2nd century is conserved in 
Rome38. The herm as statuary support is used for the 
4th century BC until the 2nd century AD (Muthmann 
1951, 16-18; Harrison 1965, 134-135). Nevertheless 
the treatment of the beard and the hair indicate an ar-
chaistic work of Roman period (Zagdoun 1989, 242 
n° 282, pl. 185-186). In the Athenian Agora (Harrison 
1965, 109-176) have been found a large number of ar-
chaistic herms, but only one is used as statuary support 
(Harrison 1965, 166, pl. 57). The Butrint sculpture be-
longs to the type ‘ of alcamenian herm’ (Harrison 1965, 
148-151 n° 163-170) with whom it has in common 
the hairstyle of the round frontal curls in three rows 
and the long curls on the shoulders. The quality of the 
treatment of the drapery and the absence of holes of 

the drill date it towards the 1st century AD. Given the 
origin of the marble, it is hardly probably an attic work.

Conclusions

The provenance of eighteen marble samples from 
the ancient site of Butrint, Albania, analysed with EPR 
spectroscopy and Optical Microscopy was discussed in 
this paper. The majority of the samples (17 out of 18) 
were found to originate from the quarries of Pentelikon 
Mountain in Attica. 

The ancient city of Bouthrotum, probably a Corcyrean 
settlement of the 8th century BC became the principal city 
of Chaonia, the north-western part of Epirus. The very 
interesting maritime position of Butrint, on the passage 
between the Aegean Sea and Adriatic, the East and the 
west, that undoubtely explains its long life, interested the 
Romans who occupied it in a decisive way after 167 BC. 
Julius Caesar visited Butrint hastily in 48 BC and decided 
to establish a Roman colony there. The number of settlers 

Fig. 12. ALBU-8. 
Butrint Museum 
Inv 12. Fragment 
of a male statue. 
© Photo: V. 
Gaggadis-Robin.

30. Butrint, Inventory nº 1452. Discoverd in the Vivarit plain in 1978 (excavations D. Condi): Condi 1988, 241, 245, pl. XXXII, 5; 
Crowson and Gilkes 2007, 130. 5, fig. 8.10. H=22cm; w=26cm; Th=7cm. 

31. See also the Ichthyocantaur on the lid of the “Phedra’s sarcophagus in Arles : Gaggadis-Robin 2005, 85; Rogge 1995, 150 n°50, pl. 96.
32. Rogge 1995, 157-158 n°70, pl. 88, 4 (lid of the Tyr necropolis, without any decor).
33. In Thessalonica, or in Side: Koch and Sichtermann 1982, fig. 421, 459; in: Tyr: Linant de Bellefonds 1985, 35, pl. 2, 3.
34. Butrint, Inventory nº: 12. Discovered in 1929 (the lower part) near the vomitorium of the theatre, and in 1934 (upper part) over the 

western wall of the Asclepius temple: Ugolini 1942, 172-173, fig. 172; Gilkes 2003, 240, fig. 8.45. H=54cm; w=17 - 24cm. 
35. As Pojani (in Gilkes 2003, 251, n°14) suggested the statue could be this of an Aesculapius. 
36. For the same beard see an herm in Sardis: Hanfmann and Ramage 1978, 107 n°110, fig. 236.
37. On a great number of exemplars as on a herm of Istanbul: LIMC V, s.v. Hermès p. 298 nr. 47-49 (G. Siebert).
38. National Roman Museum: Paribeni 1982, 156-158 n° VI, 22.
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remained restricted because of the intervention, with Cic-
ero, of Titus Pomponius Atticus (see Déniaux 2007, with 
the previous bibliography), big landowner of Buthroton. 
In the time of Augustus and in 2nd century the city is en-
larged, embellished and was endowed with an aqueduct, 
baths and a Nympheum. Titus Pomponius Atticus, born 
Titus Pomponius (112/109 BC – 35/32 BC), came from 
a Roman family of the equestrian class and the gens Pom-
ponia. He was a celebrated editor, banker, and patron of 
letters with residences in both Rome and Athens. In 85 
BC Pomponius travelled to Athens, where he spent his 
infancy and did his studies, immersed himself in litera-
ture and philosophy. He so loved Athens and its culture 
that he took upon himself the nickname “Atticus”. Titus 
Pomponius Atticus had owned property around Butrint 
since 68 BC (Déniaux 1987, 1993). The presence of Greek 
marble from mount Penteli and sculptures at Butrint for a 
long period perhaps can be connected with the important 
role of Pomponius and his narrow relations with Greece 
a century before. In the other hand the strong attic pres-
ence in Butrint does not surprise. Considering the map of 
export of attic sarcophagi (Koch and Sichtermann 1982, 
462-463, fig. 7), the city of Butrint is on the road of dis-
tribution from Attica to the west of Greece and the North 
of the Roman Empire. The trade with the South could be 
made in antiquity by ground way as well as by sea route. 
The mythological and decorative themes on the imported 
attic sarcophagi reflect also the strongly Greek tastes of 
their owners. Their good quality of carving confirms the 
contacts of Bouthrotos with attic workshops of a very good 
artistic level. In any case the fact that the vast majority of 
the marble of Butrint analysed comes from Greece indi-
cates a close cultural association of the site with Greece.
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Abstract
In order to make determinations of provenance, a meth-
odology was applied, based on a combination of qualita-
tive and the quantitative petrography, cathodolumines-
cence, and the C-O stable isotope geochemistry of car-
bonates. Marbles from nine historic quarries, as well as 
three marble artefacts of the Czech Republic were selected 
for this study. The studied marbles were distinguished by 
multivariate statistical methods (i.e. cluster analysis and 
discriminant analysis), on the basis of their isotope (δ13C, 
δ18O) and petrographic characteristics (fabric parameters 
i.e. aspect ratio, index of grain size homogeneity, index of 
interlocking). Qualitative cathodoluminescence analysis 
is very helpful in discriminating those marbles for which 
petrographic and/or C-O stable isotopic characteristics 
are not sufficiently diagnostic.

Keywords
Provenance study, Czech marbles, quantitative petrogra-
phy, stable isotope geochemistry, cathodoluminescence.

Introduction

This methodology, based on a combination the mine-
ralogical-petrographic properties with stable isotopes of 
marbles, has been the subject of a number of provenance 
studies (e.g. Capedri and Venturelli 2004, 517-536; 
Gorgoni et al. 2002, 115-131; Luke et al. 2006, 13-29). 
Conventional mineralogical-petrographic characteristics, 
such as accessory minerals and the grain size, have recent-
ly been augmented by use of the quantitative petrogra-
phy (Schmid et al. 1999a, 1999b). The determination of 
the fabric of cathodomicrofacies has proven to be a very 
powerful additional tool for distinguishing marble types 
(e.g. Barbin et al. 1992, 175-183; Lapuente et al. 2000, 
1469-1493; Lapuente and Blanc 2002, 143-151). while 
comprehensive studies are available for the major clas-
sic marble regions of the Mediterranean area, this is not 
true for marbles from most other European countries. 
A concurrent effort to establish complete natural stone 
collections, as well as a sufficient database of analytical 
data is on-going in the Czech Republic (e.g. Přikryl et al. 
2002, 105-110; Přikryl 2007, 9-21).

The project was focused upon the methodology for 
the fingerprinting of archaeological marbles located in 
the Czech Republic. In order to characterize the marbles, 
detailed samplings were carried out on four quarry areas 
(Fig. 1, a-d) belonging to five main geological units: the 
Lugicum (Fig. 1, a-b), the Silesicum (Fig. 1, b) in the 
northeast, the Svratka Crystalline Complex (Fig. 1, c) 

in the southeast, and both the Kutná Hora Crystalline 
Complex and the Moldanubian Zone (Fig. 1, d) in the 
centre of the Bohemian Massif.

Three artefacts were sampled during the restoring 
and conservation work on the relevant Czech monu-
ments (Prague Castle, Pernštejn Castle, and Brno’s 
Plague Pillar) (Fig. 2) to apply the proposed methodol-
ogy and in order to achieve comparison tests. The small 
fragment from the epitaph to Jiří Popel of Lobkowicz 
(end of the 16th century) came from St. Vitus Cathedral, 
which is entirely situated within the Prague Castle com-
plex. Other fragments were taken from an ashlar block 
of Pernštejn Castle (built during the 13th - 16th century) 
in Moravia, and from the Plague Pillar in Brno (erected 
in 1679).

Marble analysis

In this study, the methodology consists of combining 
the mineralogical-petrographic characteristics by polariz-
ing microscopy and Petrographic Image Analysis (PIA), 
the fabric of cathodomicrofacies (CL microscopy), and 
the geochemical properties by Isotope Ratio Mass Spec-
troscopy analysis (IRMS) (including statistical evaluation).

Mineralogical and petrographic investigations of the 
samples were performed by conventional polarizing mi-
croscopy of thin sections using a Leica DMLP polarizing 
microscope. The quantitative petrographic characteriza-
tion includes PIA during which each thin section was 
photographed by means of an Olympus C-2000 camera. 
The digital photos obtained were processed with the aid 
of ‘SigmaScan Pro’, v. 5 (Jandel Scientific, USA). Then, 
200 carbonate grains of each thin section were hand-
outlined and analysed through the computer program 
(Přikryl 2001, 671-682). During PIA, the following fab-
ric parameters were measured and computed: carbonate 
grain size, i.e. equivalent diameter from that mean (ED 
taken as median) and maximum grain size (MGS) were 
studied; carbonate grain shapes, i.e. aspect ratio (AR) of 
major and minor grain axis; index of grain size homoge-
neity (t) describing equal or different carbonate grain size 
distribution; plus the index of interlocking (g), which ex-
pressed the complexity of grain boundaries (straight vs. 
lobate) (Přikryl 2006, 149-162).

The CL was determined by using a CCl 8200 Mk4 
cold cathodoluminescence instrument coupled with a 
Leica DMLP polarizing microscope. The electron energy 
applied to the thin sections was 14 - 15 kV, and the beam 
current was operated at 320 - 350 µA. The luminescence 
colours of each lithotype were photographed with an 
Olym pus C-2000 camera.
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Fig. 1. A simplified geological map of the studied areas of the Bohemian Massif (Czech Republic). a) Lugicum, b) Lugicum and 
Silesicum, c) Svratka Crystalline Complex, d) Kutná Hora Crystalline Complex and Moldanubian Zone. The legend of the 
geological map is only valid for areas a, b, c, and d. 1. Raspenava, 2. Velká Morava, 3. Lipová-Na Pomezí, 4. Staré Hradisko,
5. Velké Kunětice, 6. Supíkovice, 7. Nedvědice, 8. Bohdaneč, 9. Český Šternberk, 10. Prague Castle artefact, 11. Pernštejn Castle 
artefact, 12. Brno Plague Pillar artefact (modified after Šťastná and Přikryl 2010, 157-175). 

Fig. 2. Photographs of the 
three studied artefacts: 
a) detail of the epitaph to 
Jiří Popel of Lobkowicz 
(St. Vitus Cathedral, 
Prague), b) Pernštejn 
Castle (Nedvědice), 
c) Plague Pillar (Svoboda 
square, Brno).

Geochemical studies of the samples from marble 
quarries, as well as the monuments, were carried-out 
by means of conventional measurements of the C- and 
O-isotope ratios (δ13C, δ18O) of the carbonate ground-
mass by mass spectrometry using a Finningan MAT 251 
instrument, according to a methodology proposed else-
where (McCrea 1950, 849-857).

The isotope and petrographic data were statistically 
evaluated by means of: 1) hierarchical cluster analysis 
(“complete linkage” method), and 2) discriminant anal-
ysis to assign the studied artefacts to a specific quarry. 

In the analyses, 7 variables were used: δ13C, δ18O, ED, 
MGS, AR, t, and g. Since the variables were measured in 
different units, and they also gain various values, the ac-
tual measurements were standardized before being input 
into the statistical analyses. The standardization follows 
the formula Xstd = (Xi-Xavg)/Xstddev - where Xstd is a stand-
ardized value (used in the analyses); Xi equals a measured 
value, Xavg equals an average of the variable, and Xstddev 
equals a standard deviation. The standardized variable 
possesses a zero average value and a unit dispersion. 
Provenance probability of the discriminant analysis was 
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measured within 9 marble quarries, with at least 3 mea-
surements (different petrographic varieties) from a single 
quarry. The statistical procedures applied are described 
in detail elsewhere (Johnson and wichern 1998, 1-816).

The research work included three marble samples of 
artefacts and selected 44 samples from 9 marble quar-
ries of the Bohemian Massif that were collected for com-
parison. The investigated marble quarries were selected 
because of their exploitation and usage for decorative 
purposes (for more Czech quarry sites, see Šťastná et al. 
2009, 82-93). All quarry marbles were sampled in the 
form of blocks of weights from 10 to 20 kg. The thin 
sections were prepared by cutting the samples perpen-
dicular to the metamorphic foliation, or randomly in the 
case of having a quasi isotropic fabric. Three to nine thin 
sections (A-I) were investigated for each marble quarry, 
their number depending on the macroscopic homogene-
ity and variability of the rock fabric.

Results and discussion

Qualitative and quantitative petrography

The petrographic characteristics of different varieties 
of quarry marbles, in terms of their mineral assemblages 
and the description and quantification of the rock fab-
ric, have been described in detail elsewhere (Šťastná and 
Přikryl 2010, 157-175). The studied marbles can only be 
distinguished by the use of macroscopic inspection in a 
minority of cases, when the accessory minerals are visible 
to the naked eye, e.g. in the case of serpentine veins in oph-
icalcite from Raspenava (Šťastná and Přikryl 2009, 357-
366). However the macroscopic examination of artefacts 
showed less significant information about colour (all three 
were white) and grain size (samples from the Pernštejn 
Castle and the Plague Pillar in Brno were fragmented and 
rather coarse-grained compared to the sample from the 
Prague Castle). The fragmentation of two samples of arte-
facts (the Pernštejn Castle and the Plague Pillar in Brno) is 
connected with their long-term atmospheric exposures, in 
contrast to the sample from the epitaph which was located 
in the interior of the Prague Castle.

Microscopically, the sample from the Prague Castle 
can be characterized as pure white dolomitic marble (~70 
vol% dolomite, ~30 vol% calcite) with a homeoblastic 
microfabric (t values of 0.09) and straight grain bounda-
ries (g values of 4.25) (Table 1).

The samples from the Pernštejn Castle and the Plague 
Pillar are pure calcite marbles (99 vol% calcite), along 
with accessory minerals (K-feldspar, quartz, muscovite, 
tremolite), a heteroblastic microfabric (t values of 0.04 
- 0.06), and with straight to lobate grain boundaries (g 
values of 4.39 - 4.57). The samples of artefacts show 
alteration microcracks in the carbonate grains, which 
points to long-term atmospheric exposures (see Fig. 3). 
The carbonate grain size parameters of samples from the 
Pernštejn Castle and the Plague Pillar in Brno are very 
similar (ED: 0.70 - 0.78 mm, MGS: 2.87 - 2. 91 mm, 

AR: 1.48 - 1.49; see Fig. 4 and Table 1). This obser-
vation supports the same marble source, i.e. Nedvědice 
marble (ED: 0.16 - 0.86 mm, MGS: 0.69 - 3.43 mm, 
AR: 1.48 - 1.61, t: 0.05 - 0.06, g: 4.57 - 4.75). Moreo-
ver, the Nedvědice quarry is the nearest marble quarry 
to Pernštejn Castle, geographically (see Fig. 1). How-
ever, the grain size values of artefacts are conformable 
to other white marbles quarried in the studied areas, 
as well (see Fig. 4). In the case of calcitic artefacts of 
the Nedvědice marble, similar carbonate grain size val-
ues are only exhibited by white marble from Lipová-Na 
Pomezí (ED: 0.29 - 0.91 mm, MGS: 1.65 - 2.06 mm, 
AR: 1.43 - 1.57, t: 0.04 - 0.11, g: 4.50 - 4.76). The 
dolomitic sample of Prague Castle exhibits very similar 
petrographic characteristics of grain size (ED: 0.48 mm, 
MGS: 1.22 mm, AR: 1.30) as do both the marbles from 
Bohdaneč (ED: 0.18 - 0.58 mm, MGS: 0.41 - 3.17 
mm, AR: 1.38 - 1.53, t: 0.05 - 0.11, g: 4.40 - 4.72) 
and Český Šternberk (being the closest; ED: 0.30 - 0.61 
mm, MGS: 1.33 - 2.70, AR: 1.43 - 1.49, t: 0.04 - 0.08, 
g: 4.47 - 4.65). Moreover, the presence of dominant 
dolomitic content excludes other calcitic marble with 
similar grain size characteristics.

Selected fabric parameters (AR, t, and g), applied sep-
arately are not sufficiently discriminative for source local-
ity determination, due to conformable values among the 
studied marbles, which differ mainly in grain size. Similar 
findings were also recognized for granitic rocks by Přikryl 
(2006, 149-162). The range of values of these fabric pa-
rameters are narrow in the studied quarry marbles (AR: 
1.43 to 1.55, t: 0.04 to 0.1, g: 4.54 to 4.74). However, 
they reflect the marble microfabric quite exactly. AR is 
related to the grain ellipticity (i.e. major and minor axis 
length ratio), with its minimum value of 1 for an ideal 
circle grain (maximum value for a line is infinite). Values 
of fabric parameter t rapidly decrease (~0.04 in case of the 
studied marbles) as soon as even a few porphyry grains 
occur in the prevalent fine-grained matrix. Similar fabric 
classification, based on equal or different dimensions of 
carbonate grains was used by Gorgoni et al. (2002, 115-
131) on white Mediterranean marbles; and were referred 
to as homeoblastic and heteroblastic marble types, re-
spectively. The decreasing value of the fabric parameter g 
(4.54 in the case of the studied marbles) indicates a lower 
complexity of the grains’ boundaries, which means that 
the grain boundaries were straighter.

Fabric of cathodomicrofacies

The specific problem with similar carbonate grain 
sizes can be resolved by comparisons with the fabrics of 
the cathodomicrofacies. Artefacts of the Pernštejn Cas-
tle and the Plague Pillar in Brno display an orange CL 
of calcite and a dark blue CL of K-feldspar (Fig. 3, Ta-
ble 1). This fabric of the cathodomicrofacies differs in 
comparison with the Lipová-Na Pomezí marble, where 
calcite rims and lamellae exhibit an intense orange CL 
overshadowing the primary calcite (with dull CL) in the 
groundmass (see Fig. 5, Table 1). However, the fabric of 
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historic 
Quarry 
(Sample 

No.) 

geological 
unit (Bohemian 

Massif)

ED 
[mm]

MgS 
[mm]

AR t g Cathodomicrofacies
d13C 

[‰PDB]
d18O 

[‰PDB]

Raspenava
(1)

Lugicum

0.08 
to 

0.35

0.17 
to 

0.85

1.39 
to 

1.68

0.06 
to 

0.10

4.53 to 
4.75

Dark red to reddish-brown CL 
of isolated dolomite grains; pale 
and dark orange homogeneous 

CL of calcite portions

-1.01 to 
3.08

-19.84 to 
-18.08

Velká 
Morava

(2)

0.19 
to 

0.34

1.18 
to 

1.63

1.47 
to 

1.53

0.03 
to 

0.07

4.55 to 
4.74

Pale to dark orange CL with 
minor intense orange CL of 

calcite veins and portions; very 
dull, green and blue CL of 

accessory minerals

-0.10 to 
0.81

-11.10 to 
-7.42

Lipová-Na 
Pomezí (3)

Silesicum

0.29 
to 

0.91

1.65 
to 

2.06

1.43 
to 

1.57

0.04 
to 

0.11

4.50 to 
4.76

Dull CL with intense orange CL 
of calcite rims and veins

2.24 to 
3.78

-7.32 to 
-5.52

Staré 
Hradisko

(4)

1.15 
to 

1.37

4.55 
to 

6.39

1.45 
to 

1.59

0.04 
to 

0.06

4.69 to 
4.78

Dark orange CL of calcite; very 
dull and blue CL of accessory 

minerals

-0.13 to 
2.28

-5.42 to 
-4.07

Velké 
Kunětice

(5)

0.73 
to 

1.30

1.94 
to 

3.94

1.47 
to 

1.62

0.06 
to 

0.09

4.54 to 
4.77

Intense orange homogeneous 
CL of calcite; very dull CL of 

accessory minerals

1.67 to 
2.43

-5.67 to 
-3.02

Supíkovice
(6)

0.78 
to 

0.99

1.94 
to 

4.80

1.49 
to 

1.55

0.04 
to 

0.09

4.56to 
4.70

Intense to dark orange CL of 
calcite; very dull and blue CL of 

accessory minerals

0.85 to 
2.74

-14.79 to 
-4.55

Nedvědice
(7)

Svratka Crystalline 
Complex

0.16 
to 

0.86

0.69 
to 

3.43

1.48 
to 

1.61

0.05 
to 

0.06

4.57 to 
4.75

Orange CL of calcite; dark blue 
CL of K-feldspar

-1.34 to 
-0.14

-17.47 to 
-8.28

Bohdaneč
(8)

Kutná Hora 
Crystalline 
Complex

0.18 
to 

0.58

0.41 
to 

3.17

1.38 
to 

1.53

0.05 
to 

0.11

4.40 to 
4.72

Dark red to reddish-brown CL of 
isolated dolomite grains; orange 

homogeneous CL of calcite 
portions; very dull and intense 
yellow-green CL of accessory 

minerals

0.19 to 
1.65

-14.75 to 
-11.66

Český 
Šternberk

(9)
Moldanubian Zone

0.30 
to 

0.61

1.33 
to 

2.70

1.43 
to 

1.49

0.04 
to 

0.08

4.47 to 
4.65

Dark red to reddish-brown CL of 
isolated dolomite grains; orange 

homogeneous CL of calcite 
portions; very dull and green CL 

of accessory minerals

1.21 to 
1.26

-11.05 to 
-9.37

Artefact 
(Sample 

No.)
Age

ED 
[mm]

MgS 
[mm]

AR t g Cathodomicrofacies d13C 
[‰PDB]

d18O 
[‰PDB]

Prague 
Castle (10)

end of 16th 
century

0.48 1.22 1.30 0.09 4.25

Dark red to reddish-brown CL of 
isolated dolomite grains; orange 

homogeneous CL of calcite 
portions

2.11 -13.67

Pernštejn 
Castle (11)

13th - 16th 
century

0.70 2.91 1.49 0.06 4.57
Dark orange CL, intensive CL of 
calcite lamellae; dark blue CL of 

K-feldspar

-1.41 to 
-1.39

-12.43 to 
-12.42

Brno 
Plague 

Pillar (12)
17th century 0.78 2.87 1.48 0.04 4.39

Orange CL of calcite; dark blue 
CL of K-feldspar

-1.06 to  
-1.08

-9.32 to 
-9.37

Table 1. The petrographic, cathodoluminescence, and C-O stable isotopic characteristics of some selected white marbles quarried 
for decorative purposes and the studied artefacts. Median values of fabric characteristics obtained using PIA. ED - mean carbonate 
grain size, MGS - maximum carbonate grain size, AR - aspect ratio, t - index of grain size homogeneity, g - index of interlocking.
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the cathodomicrofacies of both artefacts is similar to that 
exhibited by the Nedvědice marble (see Fig. 3 vs. Fig. 
5), confirming the petrographic and stable C-O isotopic 
characteristics.

The sample from the Prague Castle exhibits isolated 
dolomite grains with dark red to reddish brown CL and 
intensive lamellae, which can be clearly identified from 
the calcite portions (orange CL) (Fig. 3, Table 1). It could 
be assigned to both Český Šternberk and Bohdaneč mar-
bles (Český Šternberk being the closest) based upon the 
cathodomicrofacies (Fig. 5).

Regarding provenance studies, the major drawback of 
the CL analysis by ‘cold’-cathode equipment consists in 
it only obtaining qualitative data, which can hardly be 
treated statistically. The useful parameters for the quanti-
fication of luminescence induced by high-energy ions on 
marbles of historical and architectural interest have been 
presented elsewhere (Corazza et al. 2001, 439-446). A 
quantitative CL analysis, consisting of the CL emission 
spectrum and the characteristic peak intensities, was ap-
plied to marbles from Roman Hispania (Lapuente et al. 
2000, 1469-1493).

Stable isotope analysis including statistical 
evaluation

The marbles and artefacts studied tended to form 
five main cluster fields when the isotope data (δ13C and 
δ18O) along with the PIA characteristics (ED, MGS, 
AR, t, g) were combined by means of cluster analysis 
(Fig. 6).

The different varieties of marble (A-I) from a single 
quarry can thus fit into diverse groups (see the cluster 
dendrogram of Fig. 6). Furthermore, the O and C sta-
ble isotope data exhibit a significant overlap of some of 
the quarries in the clusters. This statistical dendrogram 
can be useful in the case of an unknown artefact, to 
first assign it to a group of potential quarries. when a 
specific marble quarry is needed to be determined, the 
discriminant analysis, based on the variable set (δ13C, 
δ18O, ED, MGS, AR, t, g), provided better results. Ar-
tefacts were classed with the Nedvědice marble, with a 
positive probability: 100% in the case of the Pernštejn 
Castle, and 79% in the case of the Brno Plague Pillar. 
The discriminant analysis assigns the artefact from the 
Prague Castle with the high probability of 73% to the 
Bohdaneč marble. However, this is not only in con-
tradiction with the petrography and fabric of catho-
domicrofacies, but also with the previously published 
estimates on the possible origin of the marble (Jahn 
1929, 1-2; Krčálová 1994, 133-170), which pointed 
to the marble of Český Šternberk. This disparity might 
be caused by variations in the oxygen isotope data of 
the artefact due to weathering, wherein d18O is shifted 
to lower values (Herz 1985, 331-351). However, the 
artefact sample from the Prague Castle shows features 
typical for the marble from Český Šternberk (probabil-
ity of 25%, quantified by discriminant analysis), when 
the macroscale, the fabric of the cathodomicrofacies, 

as well as the grain size are considered (see Figs. 2, 3, 
and 4).

The fingerprinting of marbles from monuments by 
means of a statistical evaluation of the data is depend-
ent upon the proper selection and the number of the 
variable sets. Concerning discriminant function analysis, 
electron paramagnetic resonance variables with isotop-
ic attributes completed by petrographic variables have 
been proven as objective for marble provenance studies 
(Attanasio 2003). Marbles studied by means of the vari-
abilities of major, minor, and trace elements measured, 
which were interpreted by, e.g. cluster analysis, were 
compositionally indistinguishable, based upon a dozen 
chosen attributes (Cabral et al. 1992, 191-198). How-
ever, the statistical procedures often represent the only 
way to process the large number of samples (which fre-
quently originate from many different sources), and to 
obtain impartial and reproducible results (e.g. Germann 
et al. 1988, 251-262; Mello et al. 1988, 283-291; Mandi 
et al. 1995, 207-212).

Conclusions

A detailed mineralogical-petrographic examina-
tion, in combination with the CL study, was applied 
in order to obtain both the maximum relevant quali-
tative and quantitative information (microfabric, fab-
ric parameters, and mineralogical composition) from 
a single sample. The carbonate grain size (mean and 
maximum grain size) was revealed as the most discrimi-
native fabric parameter for both of the marbles studied, 
as well as the artefacts. A qualitative assessment of the 
cathodomicrofacies allowed for a discrimination of the 
marble fabric; including even the simple discrimination 
between calcite and dolomite, which is a satisfactory 
distinctive feature for small artefacts containing only 
carbonates. The statistical evaluation of the isotope 
data (δ13C and δ18O) with the fabric parameters stud-
ied (mean and maximum grain size, aspect ratio, index 
of grain size homogeneity, and index of interlocking) 
was shown to be helpful for the fingerprinting of the 
marbles from both quarries and historical monuments. 
However, δ13C and δ18O values can often overlap with 
other source areas, and/or the oxygen data can be shift-
ed in an artefact sample, which has been altered due to 
weathering.

Based upon the data gathered, the most probable 
marble source for both samples from Pernštejn Cas-
tle and the Plague Pillar in Brno was determined to be 
the marble from Nedvědice. The marble artefact from 
Prague Castle was assigned to having come from Český 
Šternberk.
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Fig. 3. Polarizing and cathodoluminescence microscopy (a, c - crossed polarizers; e - plane polarized light; b, d, f - CL) of the 
studied marble artefacts from historical monuments. a, b) Calcitic marble from Pernštejn Castle with microcracks. c, d) Calcitic 
marble from the Brno Plague Pillar. e, f) Dolomitic marble from Prague Castle. Calcite (Cal) portions display orange CL (b, d, f ), 
isolated dolomite (Dol) grains exhibit dark red to reddish-brown CL (sometimes with lamellae) (f ), small grains of the K-feldspar 
(Kfs) display dark blue CL (b, d), the small grain of the muscovite (Ms) exhibits no CL. 
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Fig. 4. Statistical evaluation 
of the equivalent diameter of 
featured marbles with studied 
artefacts. The filling of the 
box bars corresponds to the 
quarry marbles (none, 1-9) 
and artefacts (grey, 10-12). 
For sample number (1-12), see 
caption of Fig. 1. 

Fig. 5. Polarizing and cathodoluminescence microscopy of the studied marbles from historic quarries. a) Dolomitic marble from 
Český Šternberk with calcite portions (orange CL), isolated dolomite grains (dark red to reddish-brown CL, sometimes with 
lamellae) and quartz (very dull CL). b) Dolomitic marble from Bohdaneč with calcite portions (orange CL), isolated dolomite 
grains and portions (dark red to reddish-brown CL). c) Calcitic marble from Nedvědice with calcite (orange CL), K-feldspar (blue 
CL). d) Calcitic marble from Lipová-Na Pomezí with calcite (dull CL with intense orange CL of calcite rims, veins, lamellae and 
microcracks). Cal - calcite, Dol - dolomite, Kfs - K-feldspar, Qtz - quartz. 
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Abstract
Statistical processing of the analyses carried out on the 
marbles sampled in the Imperial Fora clearly indicates 
that the large majority of the architectural pieces – al-
most 85% – originate from the Luna quarries. Procon-
nesian and Pentelicon marbles are occasionally present, 
especially in the Forum of Caesar but not only, and dem-
onstrate that assorted marble varieties were used prob-
ably in the course of later re-building and restorations. 
Statuary white marbles much used in the antiquity, such 
as Pentelicon, Parian, and dolomitic Thasian from Cape 
Vathy were identified among the samples drawn from the 
decoration and the sculptures used to embellish the Fora 
of Augustus and Trajan.

Keywords
white marbles, Rome, Imperial Fora, Forum of Caesar, 
Forum of Augustus, Forum of Trajan.

Introduction

Studies on the white marbles used to build and to 
decorate large and complex architectural projects have be-
come well established and are aimed at obtaining detailed 
historical and archaeological data on the origin and the 
building history of the monuments on the basis of scien-
tific data. In the past general studies have been attempted 
to draw an overall picture on the use of specific marble va-
rieties and on the trading networks that made them avail-
able for the public architecture and decoration of imperial 
Rome (Lazzarini et al. 1988; Amadori et al. 1998; Bruno 
et al. 2002). The present work explores a somewhat dif-
ferent approach devoted to the in depth investigation of 
single monuments by analysing systematically the marbles 
used in some of the Roman Fora (Fig. 1).

The aim is that of understanding specific aspects of 
the “marble phenomenon” by obtaining an accurate de-
scription of the white marbles used in some of the larg-
est and most complex building yards set up in the an-
tiquity such as the Fora of Caesar, Augustus and Trajan 
in Rome. In the frame of a research programme funded 
by the National Research Council the above mentioned 
monuments could be sampled systematically, includ-
ing not only the architectural marble elements but also 
several sculptural pieces that decorated the Fora. On the 
whole 190 samples were collected, 85 from the Forum of 
Caesar (Table 1), 56 from the Forum of Augustus (Table 
2) and 49 from the Forum of Trajan (Table 3), and sub-
sequently analysed archaeometrically by isotopic analysis 
(d18O and d13C), EPR spectroscopy and petrography in 

order to obtain quantitative data on their physico-chem-
ical properties and provenance (Fig. 2). 

The monumental centre of Rome: the Imperial 
Fora of Caesar, Augustus and Trajan

The building of the Caesar’s Forum located on the 
slopes of the Capitol Hill and officially opened on 46 
BC before being completed, represents the first step of a 
process leading to a profound change of the monumental 
aspect of the centre of Rome. One after the other the 
Forum of Augustus, the Forum or Temple of the Peace, 
the Forum of Nerva and finally the Forum of Trajan were 
built in the course of the following 150 years, completing 
a plan which has no parallels in the entire ancient world 
and gave to the centre of the Imperial capital the distinc-
tive monumental aspect that is still discernible today.

The Fora, among which the project completed by 
Apollodorus of Damascus for the emperor Trajan stands 
out for importance and magnificence, are the result of 
complex architectural plans which were brought to con-
clusion in different epochs and are therefore, considera-
bly different although, at the same time, strictly depend-
ent on one another. Owing to the lavish use of white 
and colored marbles used both for the architecture and 
the decoration, the Fora offer a unique opportunity for 
exploring the use of marble in the monumental public 
architecture of Rome during the early and middle Impe-
rial period.

The Forum of Caesar and the Temple of Venus Gen-
etrix were opened in 46 BC, the last day of celebrations 
for Julius Caesar’s victory over Pompey, but the project 
was completed only after the death of Caesar by Augus-
tus (Meneghini and Santangeli Valenzani 2007, 31-42; 
Milella 2007a) (Fig. 1). It consisted of a rectangular 
square lined by porticoes with central rows of columns 
on two levels, behind which were a number of tabernae 
(shops or offices). On the short side to the south was an-
other portico, while the opposite short side to the north 
was occupied by the temple dedicated to Venus Genitrix, 
the mythical divine ancestor from which Caesar’s family 
claimed descent. 

A first restoration of the Curia, probably aimed at re-
pairing the damages caused by the fire of 64 AD, was un-
dertaken by the emperor Domitian who refitted also the 
southern portico of the Forum square and probably start-
ed the rebuilding of the temple of Venus Genitrix (Amici 
1991, 65-74; Meneghini and Santangeli Valenzani 2007, 
37). The temple was completed and inaugurated on may 
12th 113 AD together with the spirally decorated column 
erected by the emperor Trajan in his new Forum, as re-
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ported by the Fasti Ostienses (Fasti Ost., Inscr. It. 1, 5, 
203). The new temple of Venus Genitrix was probably 
not much different from the Caesarian building and re-
tained the original octastyle peripteros plan without the 
posterior colonnade (sine postico). After renovation the 
overall appearance of the Forum, including its square 
lined with columns made of Luna marble and the new 
temple, was closely similar to the original setting. At vari-
ance with the coeval Forum of Trajan located nearby, the 
Forum of Caesar retained its original sober appearance. 
Polychrome marbles were scantily used and probably 
limited to the floor and wall revetments of the cella of the 
temple (Maisto and Vitti 2009, 31-80).

Caesar’s Forum was soon followed by the Forum of 
Augustus built by the first Roman emperor on the rim of 

the Suburra and separated from this latter by an extreme-
ly high wall still surviving and built also to support the 
grandiose temple dedicated to Mars Ultor (the Avenger) 
(Meneghini and Santangeli Valenzani 2007, 43-60; Un-
garo 2007). 

The new Forum, inaugurated still incomplete in the 
year 2 BC (Fig. 1), exceeded the nearby Forum of Caesar 
not only for the mass and the magnificence of its tem-
ple dominating the Forum square, but also and perhaps 
mostly for the plentiful use of highly prized polychrome 
marbles such as africano, cipollino, giallo antico, pavon-
azzetto and others not limited anymore to the sacred in-
ner part of the temple.

The square was lined on both sides by wide porti-
coes with large covered exedrae behind them. Both the 

Fig. 1. Imperial Fora. General 
site plan superimposed on the 
modern city plan.

Fig. 2. Simplified isotopic 
plot of the marbles sampled 
in the Imperial Fora. For the 
sake of clarity only samples 
not originating from Carrara 
are marked. Several samples 
somewhat outside the Carrara 
ellipse are assigned to this site 
on the basis of other variables 
and of statistical data analysis. 
Similarly samples within the 
Carrara ellipse are assigned 
to Proconnesos on the basis 
of MGS, EPR intensity and 
other properties. 
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porticoes and the exedrae were decorated with columns, 
half-columns and floors in coloured marbles. The attic 
above the portico columns was decorated with female 
figures, Caryatids (Fig. 3), and shields. The large fluted 
columns of marmor numidicum used for the lateral por-
ticoes of the square are not only strictly coherent with 
the overall ornamental plan of the porticoes themselves, 
but also provide a visible and innovative message which 
underlines and emphasizes the classicistic architecture 
of the temple of Mars Ultor. The cella exhibited a rich 
and complex marble decoration which, besides the most 
prized varieties, included also the renowned Egyptian 
onyx or alabaster, strikingly contrasting with the more 
sober monochromatic appearance of the exterior where 
the white Luna marble was prevailing. Polychrome mar-
bles and novel decorative schemes were also used abun-

dantly in the lateral porticoes and in the adjacent exe-
drae where the statues of the summi viri, the illustrious 
personages who had “created” Rome, were located into 
niches. This extremly rich marble decoration found its 
apogee in the so-called Aula del Colosso where imperial 
marbles and finely painted marble slabs were used to-
gether producing a quite extraordinary decorative effect 
for this small coffer of the Forum of Augustus (Ungaro 
2007, 231-240).

The Forum of Trajan, approximately 300 m long and 
185 m wide, is by far the largest Imperial Forum inves-
tigated in this paper (Meneghini and Santangeli Valen-
zani 2007, 83-114; Milella 2007b). The building started 
around 105 AD and was completed in 112 AD, while 
the Trajan’s column, pivotal element of the entire project, 
was inaugurated one year later. As reported also by Cassio 
Dio, the Trajan’s Forum, considered by the Romans as 
one of the wonders of the ancient world, was conceived 
by the architect Apollodorus of Damascus whose plan 
included a large rectangular square with the Equus Tra-
iani, a colossal equestrian statue of the Emperor in the 
centre, flanked by deep porticoes with hemicycles on the 
long sides and closed to the south by a gigantic colon-
nade of coloured marbles and to the north by the mag-
nificent perspective of the Basilica Ulpia (Fig. 1). Beyond 
the basilica, flanked by two library buildings, stood the 
40 m high Trajan’s column decorated with a spiral frieze 
almost 200 m long illustrating the main episodes of the 
dacian wars. The Forum of Trajan far surpasses all related 
monuments not only for its size and magnificence but 
also for the problems that it posed in terms of planning 
and building. In spite of this, it was completed in less 
than one decade, making use of an astonishing amount 
of white and colored marbles, which has few previous or 
later parallels, and were imported, particularly the color-
ed marbles, from the farthest provinces of the Empire.

with respect to the Forum of Augustus further evo-
lution of both the architecture and the decoration is ap-
parent. Previous elements, such as the porticoes and the 
above attic, are retained, but the attic is now decorated 
not with Caryatids of Greek reminiscence, but with the 
statues of Dacian prisoners made of white and poly-
chrome marbles. The large basilica oriented transversely, 
the presence of the finely sculpted Trajan’s column and a 
magnificent temple of still uncertain location decorated 
with huge column shafts of grey granite from the Mons 
Claudianus (Meneghini and Santangeli Valenzani 2007, 
83-113; Claridge 2007) are some of the elements which 
underline the clear difference between the Trajan’s Forum 
and previous fora.

Sampling and testing

The provenance of the marbles sampled in the Impe-
rial Fora was determined using a well established mul-
ti-method approach discussed in detail elsewhere (At-
tanasio et al. 2006, 213-259). Three different analytical 
techniques, that is isotopic analysis, EPR (electron para-

Fig. 3. Florence. Villa Corsini, Caryatid in Luna marble of 
the attic storey of the portico of the Forum of Augustus (inv. 
13711).
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magnetic resonance) spectroscopy, and petrography, were 
used to obtain the following six discriminant variables: 

– 13C and 18O isotopic ratios (d13C, d18O)
– EPR intensity and linewidth (Intens, w)
– Maximum grain size and sample color (MGS, Color)

Subsequently the experimental values were statistical-
ly compared with the results available for the database of 
quarry samples using linear discriminant function analy-
sis. The method provides a so-called classification rule 
which can be used to calculate the most probable quarry 
of provenance of each unknown sample as a function of 
relative and absolute probability parameters defined as 
follows:

– Relative (posterior) probability: Probability that the 
sample belongs to some group, within the assumption 
that it originates in any case from one of the groups in 
the selection. The threshold is 60%. Low values indicate 
that the sample’s assignment is in doubt between two or 
more groups.

– Absolute (typical) probability: A distance-depend-
ent parameter measuring the absolute probability that 
the sample belongs to the chosen group or, in other 
words, is a typical representative of the group properties. 
The threshold is 10%, corresponding to samples on the 
edge of the 90% probability ellipse. Low values indicate 
anomalous samples (outliers) or samples possibly not be-
longing to any group in the selection.

The assignments are considered to be statistically reli-
able if the probability values are above their threshold 
limits. Graphical presentations using the experimental 
data as such (e.g. isotopic plots) or after statistical analy-
sis (discriminant plots) are used to illustrate the results.

A crucial part of the provenancing procedure is the 
selection of quarry sites to be included in the reference 
database. In most instances, in fact, using the general 
marble database which includes all the known quarry 
sites is not necessary and would give rise to a classifica-
tion problem too complex to be solved reliably. A bet-
ter approach is that of using a more or less extended set 
of quarries, which are selected as likely source sites on 
the basis of the historical and archaeological information 
available as well as of the most typical properties of the 
unknowns. Only samples which, on the basis of their 
probability parameters, clearly do not belong to any of 
the selected quarries are analysed in the light of different 
provenances. The database selected for the Roman Fora 
includes 12 different sites or marble groups and a total 
of 1108 quarry samples: Carrara (112), Hymettos (41), 
Pentelicon (154), Pa I (Lychnites, 41), Pa II (Chorodaki, 
62), Thasos Aliki (76), Thasos Cape Vathy (37), Afyon 
(65), Ephesos 1 (88), Ephesos 2 (38), Proconnesos 1 
(380), Proconnesos 2 (14).

In order to estimate the discriminant power of the 
method it may be noted that the classification rule ob-
tained using this database selection and the 6 discrimi-
nant variables listed above reassigns correctly to their true 
quarries of origin 88.8% of the database samples.

Results and discussion

The large scale marble testing carried out in the three 
Imperial Fora includes almost 200 marble samples and 
provides the opportunity to explore in considerable de-
tail different aspects of marble use in some of the great-
est public buildings, sponsored by the Emperors between 
the end of the 1st century BC and the beginning of the 
2nd century AD. Owing to their large size and the huge 
amount of materials required the three Fora are expected 
to provide a clear and general panorama of the use of 
white and colored marbles in the public Roman archi-
tecture, a practice already commenced, albeit unsystem-
atically, in the late Republican age. Especially interesting 
is the possibility to follow the changing trends which 
became widespread in different times and were tightly 
connected to the conquest of new territories, the discov-
ery and exploitation of new marble quarries and the es-
tablishment of the imperial marble system started off by 
Tiberius, who expropriated the main quarries and other 
mineral resources.

The Temple of Hercules Victor, often called Round 
Temple, in the Forum Boarium, built in 146 BC by the 
famous architect Hermodorus of Salamis, is a pertinent 
example of the several republican buildings that were 
made using the highly prized Pentelic marble (Gorgoni 
et al. 2002, 308-314). Since the age of Caesar, however, 
when Mamurra, praefectus fabrum of Caesar in Gallia 
started massive exploitation of the Luna quarries (mid 1st 
century BC), the use of marble for architecture changed 
completely. 

The discovery not far from Rome of a high quality 
marble, which could rival with the renowned marbles 
of Attica and the Greek islands, fulfilling the needs of 
the new Augustan Rome (Pensabene 1995, 13-14), was 
certainly one but not the only reason to cause the sharp 
decline of the imported white marbles. Strabo reports 
that they had already declined following the import, in 
the very early imperial age, of columns and slabs made 
of multicolored marbles such as the Docimian pavon-
azzetto, the Skyros breccia, the Carystian cipollino, the 
Hierapolitan alabaster and others. The decline of the 
white Greek marbles certainly provided further incentive 
for large scale exploitation of the white Carrara marble 
which, in the Augustan age, became the marble of choice 
for the public architecture of Rome.

This picture is strongly supported by analytical data 
which demonstrate that Carrara is by far the white mar-
ble most commonly attested in the Fora (160 samples), 
with Pentelic (12 samples) and Proconnesos (12 samples) 
following at great distances and Paros Lychnites, white 
Docimium and Thasos dolomite from Cape Vathy docu-
mented only by few samples (Tab. 4 and Fig. 2).

In the Augustus’ Forum Luna marble is used for the 
floor of the Forum square, the podium, the peristasis and 
the external decoration of the Temple of Mars Ultor. In 
the nearby porticoes the same marble has been identified 
not only for the column bases (sample no. 119), the capi-
tals and the cornices (samples no. 118, 120, 121), but 
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also for the clipei (sample nos. 102, 103, 105, 132, 133, 
138, 139) and for one of the Caryatids that decorated the 
attic (sample no. 142) now stored in Florence. Other two 
Caryatids (sample nos. 124, 126), however, and a frag-
ment identified with a clipeus (sample no. 106) turned 
out to be Pentelic, a choice that, in the case of the female 
statues, is well in line with their Attic tradition.

Mixed, although strongly unbalanced, use of Luna 
(sample nos. 86–96) and Pentelic marbles (sample nos. 
97–99), occurs in the case of the decorated marble 
frames. Marble from Carrara was used also for the frieze 
with girls and garlands (Fig. 4, sample nos. 100–101) 
that decorated the Aula del Colosso where the fluted pi-
lasters are made of pavonazzetto, but their bases and 
capitals are again Luna marble. Somewhat wider is the 
panorama of white marbles used for the coeval male and 
female statues recovered from the building. while Luna 
marble is still ubiquitous (sample nos. 104, 109–114, 
122, 124, 126, 127, 130, 131, 135, 136), single exam-
ples of white Docimium (sample no. 107), Parian Ly-
chnites (sample nos. 108, 134) and Aphrodisian marble 
from Caria have been identified, the latter being, rather 
unexpectedly, used for a large statuary group (sample 
no. 137).

Even more homogeneous is the panorama of the 
marbles used in the Forum of Trajan. The 49 architec-
tural elements tested are all made of Luna marble with 
the only exception of an element of architrave made of 
Pentelic (sample no. 153) and originating probably from 
the inner order of the Basilica Ulpia1. Quite interesting is 
the finding that the statue of a Dacian prisoner from the 
statuary decoration of the attic of the porticoes (Fig. 5, 
sample no. 150) is also in Luna marble2.

1. Additional marble analyses of the Trajan’s Forum are reported by Milella, Ungaro and Vitti 2002, 145.
2. Analyses carried out on other sculptures of Dacian prisoners (FT 5997, FT6103, FT 6108, and FT 2741) confirm the Carrara prov-

enance of the marble (Milella, Ungaro and Vitti 2002, 144).

Fig. 4. Rome, Museo dei Fori Imperiali. Fragment of the 
frieze with “girls with garlands” from the Colossus Hall in the 
Forum of Augustus (inv. FA 2550a) in Luna marble. Photo: 
Stefano Castellani.

Fig. 5. Rome, Museo dei Fori Imperiali. Dacian prisoner in 
Luna marble from the attic storey of the portico of the Trajan’s 
Forum (inv. FT 6018). Photo: Stefano Castellani.

Fig. 6. Rome, Museo dei Fori Imperiali. Pilaster composite 
base (inv. FC 348) in Luna marble. Photo: Stefano 
Castellani.
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In the case of the Caesar’s Forum the results of the 
analyses, which were all carried out on the architecture 
and the decoration of the Temple of Venus Genitrix, be-
longing to the Trajanic renovation, suggest a distinctly 
less coherent use of marbles, at least in comparison with 
the nearby Forum of Trajan built in the same years. Out 
of a total of 86 samples 66 (77%) turn out to be Carrara 
(Fig. 6), while 12 are Proconnesian, 6 Pentelic and one is 
a Thasian dolomite from Cape Vathy. 

Proconnesos marble was used for a number of archi-
tectural elements, differently located in the temple, in-
cluding the frieze architrave (sample no. 1), a fragment 
of a fluted pilaster outside the cella (sample no. 7), two 
fragments of cornice from the upper inner order of the 
cella (sample nos.19, 28), a corinthian capital from the 
lower inner order of the cella (sample no. 32), a frag-
ment of the frieze with erotes from the outer revetment 
of the cella (sample no. 55), two reliefs decorated with 
grapevine garlands located on the entrance door of the 
cella (sample nos. 67, 68), other architectural elements 
(sample nos. 74, 77) as well as two socles of the arch 
at the side of the temple (sample nos. 79, 80). On the 
other hand Pentelic marble has been identified for three 
socles, perhaps all pertaining to the arch (sample nos. 78, 
82, 83) but also for three big cornice elements likely to 
belong to the lower inner order of the cella (sample nos. 
37-39) (Amici 1991, 91, fig. 144-145). This non homo-
geneous and apparently unselective use of marble for the 
architecture of the temple of Venus Genitrix seems to sug-
gest that the temple, although rebuilt using mostly Luna 
marble, made also use, when needed, of other varieties 
including Thasian dolomite (sample no. 60): all marbles 
most likely taken from the marbles imported and stock-
piled at Rome in earlier periods and originally intended 
for different building projects.

Conclusions

The panorama of marble use in the Fora of Caesar, 
Augustus and Trajan is accurately described by arche-
ometric results firmly based on scientific data. From a 
general point of view it fully supports the well known 
idea that Carrara marble was the decorative material of 
choice for the public architecture of Rome during the 
early imperial age. This is now substantiated by the data 
available for the Augustus’ Forum where Luna marble 
was not only largely predominant in the architecture, but 
also used for the most prized decoration and for one, at 
least, of the Caryatids’ statues which decorated the attic 
(Fig. 3) and were tightly connected to the Attic tradition. 
In this latter case the use of Pentelic marble, representing 
a learned quotation of the Greek originals, would have 
been certainly a well motivated choice and was, indeed, 
adopted for the Caryatids 123 and 125. 

The marble from the Carrara quarries, where mas-
sive exploitation had started only a few decades earlier 
around the mid 1st century BC, was employed extensive-
ly in the first construction of the Caesar’s Forum, dated 

to the ages of Caesar and Augustus, as shown by the few 
elements survived, and then in the Augustus’ and Trajan’s 
Fora when the quarries, already working at full steam, 
were able to produce large quantities and massive blocks. 
The 29 huge marble drums which make up the Trajan’s 
column are symptomatic of this phenomenon. The col-
umn itself is not only the most relevant single monument 
of the entire Forum, it is also a spectacular witness of the 
architectural and engineering skills reached by the Ro-
mans. The use of Carrara marble for one of the Dacian 
prisoners (Fig. 5) on the attic of the side porticoes must 
be underlined in that it demonstrates that, unexpectedly, 
also the Italian marble, similarly to the Phrygian pavon-
azzetto, the Egyptian red porphyry and the Laconian ser-
pentine or green porphyry, was taken as a symbol of the 
unlimited power of Rome ready to conquer almost any 
people and land. 

The presence in the Trajan’s Forum of just one archi-
trave of Pentelic marble ascribed to the inner order of the 
Basilica Ulpia, seems to confirm the finding that the attic 
marble was consciously used in the Trajanic yard. Previ-
ous analyses, in fact, already identified the use of Pentelic 
marble for the big frieze originally placed in the yard of 
the Trajan’s column and later reemployed in the central 
vault of the Constantine’s arch (Bruno et al. 2002, 292-
293). The possibility of using stockpiled supply sources 
is apparently supported by the six elements in Pentelic 
marble found in the Trajanic renovation of the temple of 
Venus Genitrix. The temple, however, had already been 
restored under Domitian and the presence of Pentelic 
(sample nos 82 – 83) might be related to the well known 
fact that the Greek marble was again used in the pub-
lic architecture of Rome during the Flavian age. This is 
testified by several examples including the Arch of Titus 
in Summa Sacra Via and the Arch of Domitian on the 
Clivius Palatinus. On the other hand the use of disparate 
materials in the case of restoration works may have been 
customary. Differently from the coeval newly built Fo-
rum of Trajan, the use of marbles not purposely quarried 
but coming from existing deposits and therefore consid-
ered to be to some extent second choice, could have been 
considered a question of minor importance in this case.

Beside Pentelic, Proconnesos marble is also present 
in the temple of Venus Genitrix in no negligible amounts 
(12 samples, 14%) and poses a somewhat different prob-
lem. A pilaster capital (sample no. 32) and two cornices 
capping the upper inner order of the cella (sample nos. 
19, 28) are notable examples of this marble. On stylis-
tic grounds they are difficult to ascribe to the Trajanic 
period, rather suggesting an Hadrianic or later chronol-
ogy agreeing much better with the use of Proconnesian 
marble from the island of Marmara. The use of Procon-
nesos in Trajan’s times is unlikely and the assumption of 
early use does not really solve the problem. The appar-
ently later stylistical context of the elements mentioned 
above is more logically related to the fact that the temple 
was completed in hadrianic times and underwent resto-
rations even later, perhaps in the Antonine or Severan 
period.
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In conclusion it should be pointed out that prove-
nance studies based on scientific data, especially when 
carried out systematically on large buildings, besides 
supporting and expanding the results based on archaeo-
logical and stylistic studies may also raise new and unex-

pected problems. In this case, rather than representing 
the final contribution to the work, the archaeometric re-
sults may stimulate new archaeological research aimed at 
a deeper understanding of the history and the subsequent 
vicissitudes undergone by the monuments under study. 

Tables

No. Label Inv. Description Provenance δ18O δ13C
EPR

Intens
MgS

1 FC1 FC 361 Architrave frieze Proconn. -1.51 2.59 0.037 2.0

2 FC2  Venus Genetrix, pilaster Carrara -1.98 2.13 0.636 0.60

3 FC3 FC 3632 Venus Genetrix, unidentified fragment Carrara -1.93 2.01 0.686 0.55

4 FC4 Venus Genetrix, wall revetment Carrara -1.81 2.06 0.519 0.60

5 FC5 Venus Genetrix, pilaster Carrara -1.89 1.91 0.545 0.50

6 FC6 FC 364 Venus Genetrix, fluted pilaster Carrara -1.91 2.13 0.341 0.60

7 FC7 FC 366 Venus Genetrix, fluted pilaster Proconn. -1.49 2.80 0.038 1.70

8 FC8 FC 367 Venus Genetrix, fluted pilaster Carrara -1.88 2.17 0.444 0.90

9 FC9 FC 370 Venus Genetrix, fluted pilaster Carrara -2.16 2.01 0.863 0.60

10 FC10 FC 368 Venus Genetrix, fluted pilaster Carrara -2.03 2.14 0.419 0.40

11 FC11 FC 369 Venus Genetrix, fluted pilaster Carrara -1.97 2.12 0.586 0.70

12 FC12 FC 371 Venus Genetrix, fluted column Carrara -1.91 2.05 0.941 0.45

13 FC13 Architrave frieze Carrara -2.23 1.99 0.893 0.50

14 FC14 Frieze Carrara -2.02 2.08 3.321 0.50

15 FC15 Cornice Carrara -2.02 2.14 0.980 0.50

16 FC16 Cornice Carrara -1.91 2.20 0.332 0.75

17 FC17 FC 354 Venus Genetrix, architrave frieze Carrara -1.90 2.08 0.349 0.75

18 FC18 FC 351 Venus Genetrix, architrave frieze Carrara -1.85 2.27 0.579 0.60

19 FC19 FC (?) Venus Genetrix, cornice Proconn. -1.83 2.12 0.052 1.70

20 FC20 FC 350 Venus Genetrix, fluted column Carrara -2.11 2.80 4.562 0.70

21 FC21 Venus Genetrix, frieze Carrara -1.74 2.51 0.566 0.50

22 FC22 FC 343 Venus Genetrix, fluted pilaster Carrara -2.07 2.08 0.274 0.60

23 FC23 FC 4501 Venus Genetrix, frieze Carrara -2.05 2.02 0.418 0.70

24 FC24 FC 348 Venus Genetrix, pilaster composite base Carrara -2.00 2.01 0.754 0.60

25 FC25 FC 347 Venus Genetrix, pilaster corinthian capital Carrara -2.38 2.08 0.657 0.50

26 FC26 FC 346 Venus Genetrix, pediment ionic cornice Carrara -1.92 2.12 0.544 1.30

27 FC27 FC 345 Venus Genetrix, pediment ionic cornice Carrara -1.96 1.98 0.494 0.60

28 FC28 FC 344 Venus Genetrix, cornice Proconn. -2.02 3.59 0.091 1.70

29 FC29 FC 342 Venus Genetrix, ceiling Carrara -1.88 2.04 0.330 0.60

30 FC30 Venus Genetrix, pilaster plinth Carrara -2.88 2.34 0.370 0.50

31 FC31 FC 338 Venus Genetrix, pilaster composite base Carrara -2.42 2.07 0.861 0.70

32 FC32 FC 337 Venus Genetrix, pilaster corinthian capital Proconn. -4.36 2.65 0.304 2.00

33 FC33 FC 339 Venus Genetrix, column composite base Carrara -1.85 2.16 0.575 0.75
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No. Label Inv. Description Provenance δ18O δ13C
EPR

Intens
MgS

34 FC34 Venus Genetrix, column drum Carrara -2.31 1.97 0.729 0.45

35 FC35 FC 336 a Venus Genetrix, corinthian capital Carrara -1.98 2.09 0.333 0.40

36 FC36 FC 336 b Venus Genetrix, corinthian capital Carrara -2.03 2.09 0.712 0.60

37 FC37 Venus Genetrix, cornice Penteli -7.02 2.61 2.184 1.25

38 FC38 Venus Genetrix, cornice Penteli -7.77 2.68 2.992 0.75

39 FC39 Venus Genetrix, cornice Penteli -6.82 2.63 2.295 0.65

40 FC40 FC 289 Venus Genetrix, slab with plain frame Carrara -2.10 2.03 0.553 0.50

41 FC41 FC 286 Venus Genetrix, plain socle Carrara -2.06 2.26 0.381 0.70

42 FC42 FC 285 Venus Genetrix, plain socle Carrara -1.86 2.04 0.269 0.40

43 FC43 FC 284 Venus Genetrix, plain socle Carrara -2.24 2.07 0.758 0.50

44 FC44 FC 279 
Venus Genetrix, cornice with modillions 
(inner) 

Carrara -1.96 2.07 0.296 0.50

45 FC45 FC 278 
Venus Genetrix, cornice with modillions 
(outer)

Carrara -1.21 2.07 1.091 0.60

46 FC46 FC 282 
Venus Genetrix, cornice with modillions 
(upper)

Carrara -1.71 1.73 0.314 0.90

47 FC47 FC 299
Venus Genetrix, cornice with modillions 
(upper)

Carrara -1.28 2.07 1.267 0.60

48 FC48 Venus Genetrix, revetment slab Carrara -1.14 2.58 0.510 0.70

49 FC49 FC 277 Venus Genetrix, cornice with modillions Carrara -1.22 2.03 0.668 0.70

50 FC50 FC 273 Venus Genetrix, plain ionic cornice Carrara -2.11 2.16 0.497 0.50

51 FC51 FC 1021 Venus Genetrix, slab Carrara -1.99 2.15 0.283 0.70

52 FC52 FC 1008 Venus Genetrix, frieze with bull killling erotes Carrara -1.87 2.03 0.554 0.65

53 FC53 FC 1006 Venus Genetrix, slab Carrara -0.97 2.59 0.512 0.61

54 FC54 FC 1022 Venus Genetrix, slab Carrara -2.21 1.96 0.396 0.65

55 FC55 FC 1010 
Venus Genetrix, frieze with erotes and 
acanthus

Proconn. -1.94 2.64 0.044 0.70

56 FC56 FC 1020 Venus Genetrix, slab Carrara -1.35 1.97 0.515 0.90

57 FC58 FC 1296 Venus Genetrix, relief with figures Carrara -1.55 2.30 0.842 0.55

58 FC59 FC 1210 Venus Genetrix, slab Carrara -1.89 2.07 0.470 0.65

59 FC60 FC 1003 Venus Genetrix, slab Carrara -1.55 1.95 0.714 0.45

60 FC61 FC 192 
Venus Genetrix, frieze with erotes and 
garlands

Th Vathy -5.42 2.48 0.360 1.50

61 FC62 Venus Genetrix, frieze with acanthus motifs Carrara -2.28 1.99 0.326 0.65

62 FC63 FC 348 Venus Genetrix, pilaster composite base Carrara -2.05 1.94 0.248 0.70

63 FC64 FC 1009 Venus Genetrix, slab Carrara -1.88 1.96 0.307 0.55

64 FC65 FC 1053 Venus Genetrix, relief with figures Carrara -1.99 1.40 0.824 0.45

65 FC66 FC 1342 Venus Genetrix, slab Carrara -2.13 2.05 0.321 0.60

66 FC67 FC 1330 Venus Genetrix, slab Carrara -1.91 2.12 0.287 0.55

67 FC68 FC 3532 Venus Genetrix, joins with FC3533 Proconn. -1.85 2.34 0.062 1.80

68 FC69 FC 3531 Venus Genetrix, relief with figures Proconn. -1.88 1.95 0.035 0.80

69 FC70 FC 1017 Venus Genetrix, slab Carrara -1.95 2.13 0.230 0.70
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Table 1. Analytical and provenance data for 85 marble samples from the Caesar’s Forum.3

No. Label Inv. Description Provenance δ18O δ13C
EPR

Intens
MgS

70 FC71 FC 1011 Venus Genetrix, slab Carrara -1.91 2.09 0.399 0.70

71 FC72 FC 1209 Venus Genetrix, slab Carrara -1.26 1.84 1.213 0.80

72 FC73 FC 166 
Venus Genetrix, corinthian capital (upper 
block)

Carrara -1.80 2.24 4.233 0.70

73 FC74 FC 185 Venus Genetrix, architrave Carrara -1.79 1.84 1.200 0.90

74 FC75 Cornice Proconn. -1.91 2.74 0.018 2.00

75 FC76 FC 345 Venus Genetrix, pediment ionic cornice Carrara -2.08 2.06 0.348 0.50

76 FC77 FC 356 Venus Genetrix, pediment ionic cornice Carrara -1.94 2.10 0.272 0.70

77 FC78 Cornice Proconn. -2.20 3.66 0.077 1.80

78 FC79 Arch socle Penteli -4.80 2.51 4.284 0.70

79 FC80 Arch socle Proconn. -1.57 3.62 0.062 1.40

80 FC81 Arch socle Proconn. -1.50 3.75 0.064 2.50

81 FC82 FC 128 Venus Genetrix, cornice of the peristasis Carrara -1.87 2.07 0.305 0.65

82 FC83 FC 123 Plain socle Penteli -4.58 2.63 10.64 0.50

83 FC84 FC 122 Plain socle Penteli -5.20 2.79 11.50 0.55

84 FC85 FC 102 
Venus Genetrix, pediment cornice with 
modillions

Carrara -1.81 2.42 0.333 0.70

85 FC86 FC 101 
Venus Genetrix, pediment cornice with 
modillions

Carrara -1.60 1.95 0.369 0.45

3. Sample FC57 is missing. The provenance of some samples listed in this and the following Tables (FC79, FAu12, FAu14, FAu21, 
FAu16, and Fau39: 6 samples, 3%) was uncertain and was established also on autoptical basis. 
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No. Label Inv. Description Provenance δ18O δ13C
EPR

Intens
MgS

86 Fau1 FA 1129 Decorated marble frame Carrara -1.62 2.11 1.034 0.60

87 Fau2 FA 1120 Decorated marble frame Carrara -1.70 1.92 1.702 0.40

88 Fau3 FA 1123 Decorated marble frame Carrara -1.66 2.14 0.485 0.51

89 Fau4 FA 2617 Decorated marble frame Carrara -1.57 2.19 1.315 0.50

90 Fau5 FA 2732 Decorated marble frame Carrara -1.92 2.13 1.218 0.50

91 Fau6 FA 2935 Decorated marble frame Carrara -1.58 1.82 2.282 0.60

92 Fau7 FA 3029 Decorated marble frame Carrara -1.89 1.94 1.880 0.60

93 Fau8 FA 3426 Decorated marble frame Carrara -1.56 1.83 1.681 0.60

94 Fau9 FA 2938 Decorated marble frame Carrara -1.47 1.85 1.793 0.50

95 Fau10 FA 2658 Decorated marble frame Carrara -1.94 2.05 1.324 0.50

96 Fau11 FA 1122 Decorated marble frame Carrara -1.71 1.81 0.851 0.50

97 Fau12 FA 2623 Decorated marble frame Penteli -4.38 2.64 2.008 0.40

98 Fau13 FA 1121 Decorated marble frame Penteli -7.94 2.58 5.237 0.90

99 Fau14 FA 2727 Decorated marble frame Penteli -4.58 2.59 1.940 0.90

100 Fau15 FA 2552 Frieze with figures Carrara -2.12 1.99 0.767 0.70

101 Fau16 FA2553a Frieze with girls Carrara -2.06 1.99 0.326 0.40
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No. Label Inv. Description Provenance δ18O δ13C
EPR

Intens
MgS

102 Fau17 FA 4724 Clipeus Carrara -1.71 2.08 1.420 0.70

103 Fau18 FA 4738 Clipeus Carrara -1.88 1.85 1.257 0.50

104 Fau19 FA 4747 Male head (?) Carrara -1.93 2.08 0.380 0.51

105 Fau20 FA 4744 Clipeus Carrara -1.91 1.72 1.600 0.51

106 Fau21 FA 4740 Clipeus (?) Penteli -4.43 2.50 2.419 0.51

107 Fau22 FA 4743 Draped male statue standing Afyon -4.22 1.59 0.339 0.90

108 Fau23 FA 4721 Draped male statue standing (footwear) Lychnites -3.20 4.26 0.087 0.80

109 Fau24 FA 4746 Draped male statue standing Carrara -1.64 2.08 0.941 0.50

110 Fau25 FA 3032 Draped male statue standing Carrara -1.91 1.87 1.537 0.60

111 Fau26 FA 4735 Draped male statue standing Carrara -2.06 1.91 0.654 0.51

112 Fau27 FA 2573 Draped male statue standing Carrara -1.77 2.16 0.443 0.50

113 Fau28 FA 2568 Male statue standing Carrara -1.86 1.72 2.026 0.51

114 Fau29 FA 2567 Male statue standing Carrara -1.76 1.90 1.921 0.60

115 Fau30 FA 1130 Decorated marble frame Carrara -1.68 2.12 0.849 0.60

116 Fau31 Frieze with ribbons Carrara -2.10 2.26 0.450 0.50

117 Fau32 Frieze with vegetables Carrara -2.04 2.18 0.392 0.60

118 Fau33 FA 27 Cornice with modillions Carrara -2.06 2.06 0.454 0.70

119 Fau34 FA 2574 Base of a semi column with lower collar Carrara -1.92 2.13 0.501 0.60

120 Fau35 Lion shaped protome Carrara -1.84 2.05 0.357 0.50

121 Fau36 Cornice Carrara -2.25 1.98 0.634 0.60

122 Fau38 FA 203a Draped male statue standing Carrara -1.32 1.88 2.126 0.60

123 Fau39 FA 2505 Caryatid Penteli -3.98 1.87 1.144 0.60

124 Fau40 FA 2507 Togatus Carrara -1.80 1.90 1.739 0.40

125 Fau41 FA 2502 Caryatid Penteli -6.92 2.41 1.527 0.90

126 Fau42 FA 2559 Loricatus Carrara -1.86 2.11 1.003 0.60

127 Fau43 FA 3116 Togatus Carrara -1.53 2.06 1.117 0.50

128 Fau44 FA 2560 Plain architrave framing Carrara -2.03 2.03 1.023 0.51

129 Fau45 FA 1142 Togatus Carrara -1.74 2.09 1.026 0.80

130 Fau46 FA 2562 Togatus Carrara -1.76 2.09 0.775 0.50

131 Fau47 FA 2564 Plain marble frame Carrara -1.71 2.05 0.940 0.80

132 Fau48 FA 3201 Clipeus Carrara -1.65 2.14 0.560 0.40

133 Fau49 FA 3325 Clipeus Carrara -1.76 1.91 1.311 0.50

134 Fau50 FA 2578 Draped female statue standing Lychnites -3.19 5.34 0.055 0.90

135 Fau51 FA 3117 Togatus Carrara -1.72 2.13 0.531 0.50

136 Fau52 FA 3116 Togatus Carrara -1.61 2.04 0.618 0.60

137 Fau53 FA2563a Statuary group (chest and neck) Aphrodisias -3.46 2.21 0.146 1.60

138 FAu54 FA 2513 Clipeus Carrara -1.75 2.11 1.038 0.60

139 FAu55 FA 1117 Frame of a clipeus Carrara -2.11 2.20 0.483 0.40

140 FAu56 Cornice Carrara -2.04 1.96 1.037 0.40

141 Fau57 13711 Caryatid (Florence) Carrara -1.75 1.87 0.678 0.65

Table 2. Analytical and provenance data for 56 marble samples from the Augustus’ Forum.

ROME: whITE MARBLES IN ThE FORA OF CAESAR, AuguSTuS AND TRAJAN



341

D. ATTANASIO, M. BRILLI, M. BRuNO, L. uNgARO AND M. VITTI

No. Label Inv. Description Provenance δ18O δ13C
EPR

Intens
MgS

142 FTr1 FT 2583 Base with modillions Carrara -1.79 2.17 0.357 0.55

143 FTr2 FT 4170 Cornice Carrara -1.31 2.27 0.231 0.55

144 FTr3 FT 2526 Cornice with modillions Carrara -1.97 2.18 0.301 0.55

145 FTr4 FT 2585 Fragment of ceiling Carrara -2.09 1.95 0.506 0.55

146 FTr8 FT 3970 Base with modillions Carrara -2.02 2.10 0.293 0.65

147 FTr10 FT 4174 Cornice with molding Carrara -1.53 2.31 0.527 0.65

148 FTr12 FT 4037 Cornice with palm frieze Carrara -1.68 2.21 0.362 0.6

149 FTr14 FT 4074 Plinth Carrara -2.55 2.12 0.345 0.6

150 FTr15 FT 6108 Fragmentary statue of a Dacian Carrara -1.37 1.90 1.665 0.9

151 FTr19 FT 2526 Cornice with modillions Carrara -2.10 2.15 0.159 0.7

152 FTr21 FT 2564 Coffered architrave Carrara -1.77 2.08 0.444 0.75

153 FTr22 FT 2565 Coffered architrave Penteli -7.62 2.56 1.897 1.0

154 FTr23 FT2523 Corinthia capital Carrara -1.33 1.97 0.873 0.45

155 FTr24 Capital from the Basilica Ulpia Carrara -2.03 2.07 0.448 0.50

156 FTr26 FT 3046 Ionic cornice Carrara -1.84 2.07 0.227 0.55

157 FTr27 FT 3043 Ionic cornice Carrara -2.13 2.04 0.278 0.65

158 FTr30 FT 2508 Capital Carrara -1.63 2.00 0.436 0.65

159 FTr31 FT 2509 Pilaster capital Carrara -1.82 2.04 0.420 0.65

160 FTr32 FT 2510 Column base Carrara -1.86 2.08 0.383 0.55

161 FTr33 FT 2555 Pilaster corinthian capital Carrara -2.01 2.09 0.283 0.70

162 FTr34 FT 2877 Cornice Carrara -2.08 2.18 0.329 0.55

163 FTr35 FT 2851 Reused cornice with inscription Carrara -2.13 2.06 0.436 0.65

164 FTr36 FT 2815 Column base Carrara -1.28 1.98 0.864 0.55

165 FTr37 FT 2535 Pilaster base Carrara -1.85 1.90 0.409 0.40

166 FTr38 FT 2780 Cornice Carrara -2.30 1.94 0.644 0.90

167 FTr39 FT 3198 Bull killing Victories Carrara -2.39 1.92 0.644 0.75

168 FTr40 FT 2579 Triangular coffered ceiling Carrara -1.89 1.93 0.686 0.60

169 FTr44 FT 2584 Modillion Carrara -1.89 2.07 0.645 0.55

170 FTr45 FT 3202 Architrave frieze with erotes Carrara -2.06 2.12 0.525 0.65

171 FTr46 OC III Carrara -1.83 2.06 0.474 0.55

172 FTr47 FT 2539 Cornice of a pilaster capital Carrara -1.97 1.95 0.619 0.80

173 FTr48 FT 2857 Architrave Carrara -2.03 1.99 1.101 0.55

174 FTr49 FT 2860 Pilaster corinthian capital Carrara -2.25 2.08 0.399 0.8

175 FTr50 Angular base of Dacian statue in the basilica Carrara -1.78 2.17 0.480 0.50

176 FTr51 Base of Dacian statue on the attic Carrara -1.87 2.04 0.857 0.70

177 FTr52 Molded slab of the base with modillions Carrara -1.90 2.11 0.370 0.55

178 FTr53 FT 4042 Carrara -2.17 1.95 0.640 0.65
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Abstract
Multimethod analyses of the three parts of a Roman sar-
cophagus with the musical contest of Marsyas and Apol-
lo yielded surprising results. Although the three parts of 
this sarcophagus of lenos shape are now located in Rome, 
Oslo and New York, their matching edges and figures 
demonstrate they must join and therefore come from 
the same block. The low intensities of the Electron Para-
magnetic Resonance (EPR) analyses and the gray band-
ing visible on all three parts demonstrate that they are of 
Proconnesian marble; however, the wide range of oxygen 
isotope ratios (d18O) indicates the presence of both Pro-
connesos-1 (Pro-1) and Proconnesos-2 (Pro-2) marble. 
Ancient quarry C-5, near Doğu Çamlık on Proconnesos, 
which contains an abundance of both types of marble, 
is a plausible source for this sarcophagus. Its case study 
demonstrates that for Proconnesian marble, a wide range 
of d18O values is possible for different parts of the same 
sarcophagus, as was also found in an unfinished Corin-
thian capital from another quarry of Çamlık.

Keywords
Roman sarcophagus, lenos, Marsyas, Apollo, Electron 
Paramagnetic Resonance (EPR), stable isotope analysis, 
Proconnesian marble, Pro-1, Pro-2, quarry C-5.

The three parts of the Marsyas sarcophagus

Twenty sarcophagi in the cloister of the Museo Na-
zionale Romano, Rome, were analyzed using the EPR 

and stable isotope techniques, as well as the additional 
variables of the maximum grain size (MGS) and color 
of the marble (see Van Keuren et al. 2011). One of these 
sarcophagi was a severely damaged lenos, a vat-shaped 
sarcophagus with rounded ends (Fig. 1). The lenos was 
found in a cemetery near the Viale Trastevere in Rome. 
Specifically, it formed part of a dump with many sar-
cophagus fragments destined to be burnt so that lime 
could be extracted from the marble and used to make 
mortar (Mancini 1913, 117-118).

The lenos is 2.14 m. long and 0.59 m. deep (Musso 
1982, 82). Its undecorated back and base are both still 
intact. Of the decorated faces, the left short side is the 
best preserved in that only its top has sustained signifi-
cant damage (Fig. 2). The left edge of the lenos’s front side 
is preserved from the figures’ midsections (Fig. 3). Only 
the figures’ feet and lower legs are visible on the rest of 
the front of the lenos, with the exception of a figure seated 
on the ground on the right edge of the front side (Fig. 
6). On the short right side of the lenos (Fig. 9), only the 
lower legs and feet of the figures are visible (on the lenos 
and its fragments in Oslo and New York, see McCann 
1978, 79-84; Sande 1981; Musso 1982; Rawson 1987, 
184-186; weis 1992a, 230, no. 53; Lancha and Faedo 
1994, 1051, nos. 227 and 228). 

The relatively well-preserved left side of the lenos 
(Fig. 2) indicates its subject matter – the story of the sa-
tyr Marsyas. According to the myth, Athena created the 
double flute, only to discard it because it disfigured her 
face while she played. Marsyas later found the flute and 
learned to play it. He eventually became so good that he 
challenged Apollo, the god of music, to a musical contest 

ThREE FRAgMENTS OF A MARSyAS SARCOPhAguS: 
MuLTIMEThOD MARBLE ANALySES

F. Van Keuren, D. Attanasio, J. J. Herrmann Jr., S. Hipol, 
J. Cox, L. P. Gromet and D. Abramitis

Fig. 1. Front view of 
lenos base with story of 
Marsyas and Apollo; in 
Chiostro Grande, Museo 
Nazionale Romano, Rome. 
Proconnesian marble, 2.14 m. 
long x 0.59 m. deep. Photo 
by Frances Van Keuren.
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between Marsyas on the flute and Apollo on the lyre. As 
judged by the muses, Apollo won when he accompanied 
his playing with singing. Marsyas’ punishment was to be 
flayed alive (on the myth, see Rawson 1987; weis 1992a; 
weis 1992b, 366-368).

Like other depictions of the myth on Roman sar-
cophagi (see Robert 1904, 242-267; wegner 1966, 113-
115; Canciani 1984, nos. 419, 420; Simon and Bauch-
henss 1984, nos. 462, 462a, 465, 469, 471a, 589; Raw-
son 1987, 172-188; weis 1992b, nos. 28, 41, 55), several 
episodes from the story are represented on the lenos. The 

narrative begins on the short left side with Athena hold-
ing her flute before discarding it (Fig. 2). Athena sits next 
to an olive tree with her left foot resting on a rock. She 
is missing her head and much of her left arm, but her 
aegis and owl, which is seated on the ground on the right, 
identify her as Athena. She is holding a pipe from her 
flute in each hand but is not playing them.

On the left edge of the lenos’s front side, a nude 
youthful satyr supports a leaning Bacchus (Figs. 2-3). To 
the right of Bacchus is the lower half of a muse who is 
facing the right, leaning against the back of a throne, and 

Fig. 2. Lenos base in Rome 
from left corner. Photo by 
Frances Van Keuren.

Fig. 3. Detail of left front, 
lenos base in Rome. Photo by 
Frances Van Keuren.
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holding a scroll in her left hand. Her leaning pose, with 
her left leg crossed in front of her right leg, identifies her 
as Polyhymnia (see Lancha and Faedo 1994, 1037 and 
1039, type w). Cybele, with only her legs and left hand 
holding her tympanum intact, sits on a throne with her 
lion alongside her.

At this point, the height of the surviving figures di-
minishes. Fortunately, the National Gallery in Oslo, Nor-
way, has a sarcophagus fragment that depicts the missing 
musical competition between Marsyas and Apollo (Fig. 
4). It was purchased in 1936 from an art dealer in Rome. 
Siri Sande tested the possibility that the Oslo fragment 
once joined the center of the lenos’ base in Rome by cut-
ting a piece of cardboard to reproduce the lower contour 
of the Oslo fragment. Then a colleague in Rome con-
firmed that this cardboard did in fact match the upper 
contour of the center of the lenos at the Museo Nazionale 
Romano; the same colleague also checked that the mea-
surements provided by Sande were consistent with those 
of the lenos’ base in Rome (Sande 1981, 63-64). Sande’s 
article of 1981 does not include the composite photo in 
Fig. 4, but it does include the composite drawing repro-
duced in Fig. 5. Like the drawing, the photo shows how 
the break lines of the Oslo fragment and lenos base cor-
respond. It also shows, more clearly than the drawing, 
how parts of figures and their drapery carry over from the 
fragment to the base. 

The first well-preserved figure on the fragment in 
Oslo is Athena, who stands with her left knee raised and 
head turned towards the viewer’s left. Athena’s left foot 
is slightly above and to the right of Cybele’s right foot 
on the base in Rome. This is not Cybele’s foot because 
the folds of Cybele’s robe fall in a vertical pattern from 
her left knee, which indicates that Cybele’s left foot is 
drawn behind her advanced right foot. In addition, the 
recessed crease of the drapery to the right of Athena’s left 
knee on the Oslo fragment follows the line of her left 
lower leg and matches up with the drapery crease above 
her left foot on the base in Rome. Directly below Athe-
na’s left foot and next to Cybele’s right foot on the lenos’ 
foot plinth is a raised round area, which may be the base 
of Athena’s spear. If this is the correct interpretation of 
the round projection, then we may restore Athena’s arms 
in the same position as she exhibits on a contemporary 
lenos at the Galleria Doria in Rome (see Robert 1904, 
pl. 67, no. 207; Sichtermann and Koch 1975, pl. 86); 
i.e., while she looks to the viewer’s left, she would have 
twisted her arms to the opposite side, raised them and 
rested them on her spear. On both lenoi, she stands to 
the left of Marsyas.

A very small portion of the left hand and garment 
of the muse Thalia is visible to the left of Athena on the 
Oslo fragment. Thalia can be identified thanks to her 
garment, which is “rendered by a multitude of small drill 
holes” (Sande 1981, 64; Lancha and Faedo 1994, 1033-
1034, type D I.3). The remains of a pedum (a shepherd’s 
crook) in Thalia’s left hand are also visible. The muse in 
the background to the right of Athena is holding a flute 
in her lowered left hand and can therefore be identified 

as Euterpe (Lancha and Faedo 1994, 1032, types 16 and 
20). Next in the foreground, Marsyas stands with his 
legs apart, his torso leaning back and his pelvis pushed 
forward. Marsyas’ face and mouth are distorted, and his 
right hand is positioned in front of his torso, indicating 
that he is playing the flute. His right leg, of which only 
the thigh and knee are visible on the Oslo fragment, lines 
up with his frontal lower right leg on the base in Rome. 
Marsyas’ profile left leg, visible on the Oslo fragment 
from the hip to just below the knee, corresponds with his 
profile left foot on the base in Rome. The head of a pan-
ther skin is behind and between Marsyas’ knees on the 
Oslo fragment. Two paws and the body of the panther 
skin can be found between Marsyas’ lower legs on the 
lenos in Rome. To the right of Marsyas’ right lower leg 
on the lenos is a pedum, on which the panther skin rests. 

Two more muses are depicted behind and to the right 
of Marsyas on the Oslo fragment. The muse directly be-
hind Marsyas’s left shoulder is carved in a lower relief 
than the other figures. She cannot be identified since she 
“lacks attributes [and…] appears to be a mere space-filler, 
and no more is seen of her further down, either on [the 
Oslo fragment or on the lenos]” (Sande 1981, 64). The 
second muse in this section is the only figure on the Oslo 
fragment looking upward, as emphasized by deep drill-
ing of her pupils. Her upward gaze; traces of the pointer 
(radius) that she held in her lowered right hand; and the 
strut next to her left cheek that supported a globe, once 
raised in her left hand, all indicate that she is Urania, 
the muse of astrology (compare Urania in Robert 1904, 
pl. 67.205; and see wegner 1966, 100-101, on Urania’s 
celestial globe). 

Apollo sits on a draped bench to the right of Urania 
with his left knee raised up and his right leg extended 
to the side, waiting for Marsyas to finish playing. The 
tapering of Apollo’s right gracilis (inner thigh muscle) to 
his knee on the Oslo fragment indicates that his right 
leg faces forward. On the base in Rome, Apollo’s frontal 
right foot and lower right leg line up with his upper right 
leg on the Oslo fragment. Apollo’s head is turned and his 
right arm is extended towards Marsyas, and he holds the 
plectrum (the pick) in his right hand. Apollo’s left arm 
and lyre are missing, but would have been positioned 
above his bent upper left leg (compare Robert 1904, pls. 
65-68). 

A griffin sits behind and to the left of Apollo’s lower 
right thigh where his knee would have been. The Oslo 
fragment has remnants of his upper body and wings, 
while his haunches are to the right of Apollo’s lower right 
leg on the base in Rome. A piece of the drapery that 
hangs down from the bench on which Apollo is seated on 
the Oslo fragment continues over the griffin’s haunches 
on the base. 

The tail feathers and outline of the hind section of 
Apollo’s raven are directly in front of Apollo’s drapery 
on the foot plinth of the lenos base. The raven’s right 
foot and an olive branch it has just dropped are to the 
right of the outline of its tail feathers and hind section 
(see Fig. 4, lower right). The sandaled frontal left foot of 
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a draped, seated female figure who can be identified as 
Leto, Apollo’s mother (Musso 1982, 85), is positioned 
directly to the right of the olive branch (see the lower left 
edge of Fig. 6). This foot and the drapery above it are all 
that remains of the goddess (for better preserved depic-
tions of Leto, see Robert 1904, pls. 65-68). Next on the 
base in Rome is a draped figure in Oriental dress, who is 
seated on the ground with his back to us. He leans on his 
left hand, which is to the right of Leto’s foot (see Fig. 6). 
His head and all but the upper part of the right arm are 
missing. Sande identifies this figure as a Scythian who is 
assisting in the flaying of Marsyas (1981, 59-62). 

The remains of a kneeling figure’s right foot, bro-
ken off at the ankle, are in front of the seated Scythian’s 
right knee. To the right of the seated Scythian’s right 
leg are the kneeling figure’s left knee and traces of his 
left thigh. In The Metropolitan Museum of Art in New 
York (also referred to as the MMA), there are fragments 
that depict the execution of Marsyas. These fragments 

were purchased for the Museum by John Marshall in 
Rome on two separate occasions: the section with the 
knife-sharpener in 1915 (MMA Acc. No. 15.170) (Fig. 
7, left), and the section with Marsyas in 1927 (MMA 
Acc. No. 27.122.19a,b) (Fig. 7, right) (e-mail of January 
29, 2009 from Elizabeth J. Milleker, Associate Curator, 
Greek and Roman Art, MMA). In 1930, the two sections 
were found to join at the base of the tree trunk (McCann 
1978, 79); the join line is still visible though the pieces 
are now joined (see Fig. 7).

The right hand and sleeved arm of a clothed figure 
were attached to the left edge of the combined New 
York fragments (see Fig. 7, taken before the arm, but 
not the hand, was put in storage). This right arm ap-
pears to be a continuation of the right upper arm of 
the seated Scythian on the base in Rome (see the new 
composite photo, Fig. 8). This arm is to the left of a 
Scythian slave, who is shown kneeling and facing the 
right as he prepares to flay Marsyas. He is sharpening his 

Fig. 4. Composite photo 
showing two parts of musical 
contest between Marsyas 
and Apollo:National Gallery 
1243, Oslo (above); and 
center of front of lenos base in 
Rome (below). Fragment in 
Oslo, Proconnesian marble, 
53.2 cm. tall. Composite 
photo by Shelby Hipol and 
Sven Ahrens; photo of Oslo 
fragment courtesy of the 
National Gallery, Oslo; and 
photo of lenos base by Frances 
Van Keuren.

Fig. 5. Drawing by Siri Sande showing joins between lenos base in Rome and fragments in Oslo and New York. From Sande 1981, 
63, fig. 12.
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knife while looking up at Marsyas, who is hanging from 
a tree to the right on the second joining fragment in 
New York (Fig. 7). The knife-sharpener’s gaze is empha-
sized by deep drilling of his pupils, much like that of the 
muse Urania on the Oslo fragment. His right foot and 
left knee are missing; however, they can be found near 
the right leg of the seated Scythian on the base (Fig. 6). 
The knife-sharpener is also missing the majority of his 
right arm.

The New York fragment also joins to the base in 
Rome to the right of the knife-sharpener. The join can 
be found on the lowest part of the pine tree from which 
Marsyas is being hung (see the new composite photo, 
Fig. 8). Also joining are the lower parts of the goatskin 
whose head is directly beneath that of the knife-sharpen-
er, and the upper and lower parts of the rock on which 
he is sharpening his knife (also see Sande 1981, 57, for a 
chart of corresponding measurements). Of Marsyas, his 
full left arm and torso remain on the upper section of the 
New York fragment. The toes from his feet are just visible 
on the edge of the stone on which the knife-sharpener is 
working (see Fig. 7).

On the extreme right side of the New York fragment, 
another Scythian slave is depicted hoisting Marsyas up 
onto the tree. The lower edge of this figure’s left leg, pre-
served through the thigh on the New York fragment, ap-
pears to match the upper edge of his bent left knee and 
lower leg on the base in Rome (see Figs. 7 and 9; and 
Sande 1981, 57). In addition, vertical gray banding that 
can be seen on the top surface of figure 9 lines up with 
the banding on the New York fragment. On the right 
short side of the base, beyond the bent lower left leg of 
the figure with the rope, are the lower legs of a final figure 
who is leaving the execution scene (Fig. 9). They may 
belong to Marsyas’ pupil Olympus (Sande 1981, 62).

The foregoing argument demonstrates that both the 
Oslo and the New York fragments unquestionably join 
the lenos base in Rome. Joins between the two fragments 
and the base are attested by matching edges; figural parts, 
drapery and other elements that carry over from the frag-
ments to the base; matching measurements; and the ver-
tical gray banding that runs through the Scythian slave 
with a rope on the New York fragment and the right side 
of the base in Rome. Once all three parts are assembled 
in the mind’s eye, a dating of the lenos to ca. 220-240 AD 
in the Late Severan period can be proposed on the basis 
of the style of the heads on the Oslo and New York frag-
ments (McCann 1978, 84; Sande 1981, 72; Lancha and 
Faedo 1994, 1051, nos. 227-228).

Fig. 6. Detail of seated 
Scythian from right front of 
lenos base in Rome. Photo by 
Frances Van Keuren.

Fig. 7. Joining fragments of lenos showing Scythian knife-
sharpener, Marsyas and third Scythian. Proconnesian marble, 
Overall: 61x53.3x38.1 cm. The Metropolitan Museum of 
Art, New York, Fletcher Fund, 1927 (MMA 27.122.19a, b). 
Photo © The Metropolitan Museum of Art.
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fragments fall within the fields of many different quarry 
sites. The use of variables identified by linear discrimi-
nant analysis, as shown in figure 10b, provides a better 
distinction, and shows that the three fragments lie within 
the fields for Proconnesian marble and Paros II marble 
from the valley of Marathi. 

Of the several different analytical methods em-
ployed, the EPR results (see Table 1) provide the most 
definitive indication of provenance for the sarcophagus. 
EPR intensity primarily reflects the amount of manga-
nese, a trace element, contained in marbles. The very 
low EPR intensities measured in these samples are char-
acteristic of Proconnesian marble (Attanasio 2003, 200-
201; Attanasio et al. 2008, 748). Donato Attanasio’s 

Analysis results

The three fragments were analyzed for a suite of six 
isotopic, EPR and physical properties, using the multi-
method approach (see Attanasio et al. 2008; Van Keuren 
et al. 2011). The power of this approach is that where 
one or two analysis methods can fail to yield unique 
provenance results, multiple methods may provide a 
more successful result by using linear discriminant analy-
sis to statistically find the combination of variables that 
provide the greatest discrimination.

The problem of overlapping fields when using two 
properties, such as oxygen and carbon isotopic compo-
sitions, is evident in figure 10a. Samples of the three 

Fig. 8. Composite photo by 
Shelby Hipol showing joins 
between seated Scythian from 
Fig. 6 and Scythian knife-
sharpener from Fig. 7, and 
between tree behind Marsyas 
from Fig. 7 and lenos base in 
Rome. Photos by Frances Van 
Keuren and courtesy of The 
Metropolitan Museum of Art, 
New York.

Fig. 9. Right side of lenos base 
in Rome, showing left lower 
leg of right Scythian from 
Fig. 7, and legs of fleeing 
Olympus. Gray banding 
characteristic of Proconnesian 
marble is visible on top 
surface. Photo by Frances Van 
Keuren.
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Fig. 10. The provenance of 
the Marsyas lenos as illustrated 
by simplified isotopic (a) and 
statistical (b) graphs.

Fig. 11. Isotopic experimental 
data for quarry C5 at Doğu 
Çamlık (Proconnesos) and 
the three parts of the Marsyas 
lenos.
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database for Proconnesos has 397 samples, with 311 
samples being gathered from a total of 29 ancient and 
modern Proconnesian quarries, and the remaining 86 
samples being taken from artifacts in six open-air muse-
ums on Proconnesos (Attanasio et al. 2008, 754-755). 
A low EPR intensity, however, does not discriminate 
Proconnesian marbles from those from a few other sites 
also characterized by low EPR intensity (e.g., Hymettos, 
Paros, and Miletos; see Table 1), but only Paros-Marathi 
is not eliminated by the linear discriminant analysis plot 
shown in Fig. 10b.

Based on visual inspection of the results on Fig. 10b, 
Proconnesos and Paros-Marathi are the only two possible 
provenances of the fragments. Table 2 presents a statisti-
cal treatment of how well three of the samples, with one 
taken from each of the sarcophagus fragments, fit into 
the probability fields for the quarries. This treatment in-
dicates Proconnesos has a sufficiently high relative pro-
bability (96% to 85%) to identify it as the source of the 
three samples. Furthermore, one of the three samples in 
Table 2 can be classified as Proconnesos-1, and two as 
Proconnesos-2. These are the two types of marble identi-

No. Label Inv./Descr. δ18OVPDB δ13CVPDB Dolom Intens w Color MgS

20 20.22 Lenos, Marsyas, Rome -1.59 2.68 0 0.036 0.654 199 1.6

20a 20.22 Lenos, Marsyas Dup 1 -1.58 2.68      

20ax 20.22 Lenos, Marsyas Dup 2 -1.55 2.72      

20ay  Lenos, Marsyas Left side -3.94 2.35 0 0.045 0.602 164 1.6

20az  
Lenos, Marsyas Right 
side

-3.29 2.06 0.14 0.055 0.707 206 1.7

20b  Oslo NCS01243 -4.97 2.72 0.1 0.02 0.471 203 1.7

20bx  Oslo NCS01243 Dup -4.93 2.79      

29by  
Oslo NCSO1243 Right 
side

 -1.72 2.57      

20bz  
Oslo NCSO1243 Right 
side #2

 -3.15  2.54      

20c  MMA 15.170 -3.68 2.84 0 0.02 0.547 207 1.7

20cx  MMA 15.170 Dup -3.74 2.84      

20cy  MMA 27.122.19 -4.28 2.64 0 0.014 0.633

1 Ca  -1.89 2.11 0.01 0.685 0.634 211 0.8
2 Afy  -4.32 1.8 0 2.425 0.539 193 0.86
3 Hy  -2.17 2.2 0.03 0.142 0.46 182 0.69
4 Pe  -7 2.63 0.003 2.263 0.582 229 0.96

5 Pa/Cho Chorodaki Paros II -1.11 1.79 0.04 0.195 0.479 214 2.07

6 Pa/Ma Marathi Paros II -2.59 1.97 0.05 0.098 0.52 203 2.11
7 Th Calcitic samples -0.73 2.98 0.006 1.308 0.557 201 3.84
8 Pro-1 δ18O > -5.0 -2.07 2.65 0.06 0.06 0.578 197 1.71
9 Pro-2 δ18O < -5.0 -6.67 2.59 0.09 0.076 0.588 194 1.63
10 Eph Kusini tepe -3.33 0.07 0.08 0.352 0.463 202 1.61
11 Eph Belevi/Göllüce -5.32 4.15 0.12 1.131 0.58 195 1.63
12 Eph Aya Klıkiri -6.2 0.78 0.1 0.638 0.509 216 2.16
13 Miletus  -2.56 2.05 0.1 0.177 0.532 208 1.49

Table 1. Analytical data for the Marsyas lenos in the Museo Nationale Romano, Rome, and additional fragments at the National 
Gallery, Oslo, and The Metropolitan Museum of Art, New York. Mean values available for the relevant quarry sites are included in 
the second section of the table. Dolom = dolomite, Intens = EPR intensity, w = EPR linewidth, MGS = maximum grain size.
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fied within the quarries at Proconnesos. This identifica-
tion of Proconnesian marble is supported by the vertical 
gray banding on the figure pulling Marsyas up onto the 
tree, a feature that is visible both on this figure’s left lower 
leg on the right side of the base in Rome (see Fig. 9) and 
on his left thigh on the right edge of the fragments in 
New York (see Fig. 7). Similar banding is reported on the 
fragment in Oslo (Sande 1981, 57).

The stable isotope analyses provide additional insights 
into the provenance of the three Marsyas fragments. It is 
noteworthy that the Proconnesos-1 marbles exhibit rela-
tively higher d18O values, and the Proconnesos-2 marbles 
have relatively lower values (<-5). Proconnesos-2 marbles 
mostly originate from the area around Doğu Çamlık and 
account for approximately 4% of the total Proconne-
sian sampling. Proconnesos-1 and Proconnesos-2 can be 
found in close proximity to each other at Doğu Çamlık, 
as well as at other locations on Proconnesos (Asgari and 
Matthews 1995, 126-127 and 129; Gorgoni et al. 2002, 
126; Attanasio et al. 2008, 762-764). 

The cause of the isotopic variations between Pro-
connesos-1 and Proconnesos-2 marbles is not fully un-
derstood. The large variability in d18O values, coupled 
with lower variability in carbon isotopic composition 
(d13C), suggests interactions with aqueous fluids during 
metamorphism as the source of the variations. It can be 
hypothesized that the limestone protoliths in the quarry 
were originally quite similar isotopically, but that circu-
lating aqueous fluids associated with the metamorphic 
transformation of limestone to marble, perhaps related to 
the intrusion of a younger granodiorite pluton, induced 
local oxygen isotopic exchange between the circulating 
water and carbonate rock (Attanasio et al. 2008, 763). If 
this was the case, then strong local variations are expected 
along the pathways of those fluids.

In any case, the three sarcophagus fragments exhibit 
a wide range (3.4 ‰) in oxygen isotopic composition 
and are statistically assigned as Proconnesos-1 or Procon-
nesos-2 marble, depending on the values obtained from 

analyses of multiple samples taken from each fragment 
(see Table 1). Such large isotopic variations shown by 
marble fragments from the same block are uncommon. 
For example, much closer isotopic ratios emerged in 
two samples taken from opposite corners of a sarcopha-
gus from the west necropolis on Proconnesos (Asgari 
and Matthews 1995, 126, Table 1, Ref Nos. G.39 and 
G.40) and for two lion’s head protomai removed from 
the front of a Proconnesian sarcophagus found in Rome 
(Coleman and walker 1979, 108, Table 1, B.M. cat nos. 
2338-2339; walker 1990, 35, no. 39A-B).

The unusual variations in the three parts of the Mars-
yas lenos may allow us to identify the Çamlık region on 
Proconnesos as the source for the block used to create the 
lenos. A plausible specific provenance is quarry C5 near 
Doğu Çamlık in East Çamlık, which is located in the 
center of the Proconnesos-2 rich area and seems to con-
tain roughly equal quantities of the two marble varieties. 
Of the 11 marble samples in the provenance database 
from quarry C5, six classify as Proconnesos-1 and five 
classify as Proconnesos-2 (Attanasio et al. 2008, 762-
763; see Fig. 11).

Reinforcement for this localization comes from the 
case of an unfinished Corinthian capital, which was 
found “still attached to the bedrock” in an ancient quarry 
of west Çamlık (emails of June 11 and 12, 2010, from 
Amanda Claridge, whose photograph of the capital is 
published in wilson Jones 1991, 135, fig. 25.iii). The 
capital was found in the area between Attanasio’s quar-
ries C4 and C16 (email of July 6, 2010, from Nusin As-
gari; Attanasio et al. 2008, 757, Fig. 3). It exhibits simi-
lar variation to the Marsyas sarcophagus. Two samples of 
the capital were taken from “diagonally opposite corners 
of one side representing a vertical distance of some two 
meters” (Asgari and Matthews 1995, 126). The isotopic 
analysis of one of the samples yielded the d18O value of 
-2.80 ‰ and the d13C value of 1.16 ‰. The analysis 
of the other sample yielded the d18O value of -5.33 ‰ 
and the d13C value of 2.76 ‰ (see Asgari and Matthews 

No. Label Inv/Descr Provenance Distance1 Rel. Prob.2 Abs.Prob.3

20 20.22 Lenos, Marsyas, Rome Pro-1 2.1 96.5% 91%

20b Oslo NCS01243 Pro-2 6.3 93.3% 39%

20c MMA 15.170 Pro-2 4.2 85% 65%

1. Distance (arbitrary units) of the datapoint from the center of the ellipse representing the quarry probability field. The central point of 
the ellipse expresses the average and hence the most characteristic values of the quarry. The closer the datapoint is to the center of the ellipse, 
the more likely it is to be made of the marble represented by the ellipse.

2. Relative probability, namely the probability that the sample belongs to one of the groups present in the database selection. The thresh-
old is 60%. Low values indicate that the sample is in doubt between two or more groups.

3. Absolute probability, namely a distance dependent parameter measuring the absolute probability that the sample belongs to the 
chosen group or, in other words, is a typical representative of the group’s properties. The threshold is 10%, corresponding to samples on the 
edge of the 90% probability ellipse. Low values indicate anomalous samples (outliers) or samples possibly not belonging to any group in the 
selection.

Table 2. Provenance results for the Marsyas lenos in Rome and the fragments from Oslo and The Metropolitan Museum of Art.

ThREE FRAgMENTS OF A MARSyAS SARCOPhAguS: MuLTIMEThOD MARBLE ANALySES



353

1995, 126, Table 1, Ref Nos. C.22 and C.23). As with 
the Marsyas sarcophagus, the isotopic values differ sig-
nificantly and correspond respectively to the distinction 
between Proconnesos-1 and -2. 

These data demonstrate that large isotopic variations, 
characteristic of the two different Proconnesian marble 
types, can be found in close juxtapositions within both 
C5 in East Çamlık and another quarry in west Çamlık. 
The evidence shows, then, that for Proconnesian marble, 
isotopic uniformity within a single artifact cannot always 
be assumed. Artifacts with an isotopic diversity compara-
ble to that of the Çamlık area quarries would still be cor-
rectly assigned to Proconnesos; but without the support 
of other types of examination and analysis, two or more 
pieces, especially separated ones like the three parts of the 
Marsyas lenos, might not be recognized as coming from 
the same artifact. 
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Abstract
This survey represents a contribution for the Roman his-
tory of Salento, district of southern Apulia (Italy). The 
paper shows the results of the archaeological and ar-
chaeometric study of 50 architectural elements in white 
marble, preserved in historical centres of some towns 
along the last stretch of the Appian way. They include 
different typological groups of artefacts, many of them 
unpublished. All the analyses were carried out to identify 
the white marbles and to establish their provenance. The 
samples were subjected to different analytical methods: 
X-ray diffraction; optical microscopy; stable isotopes 
of C and O, and neutron activation analysis. Elemen-
tal Geochemistry by LIBS spectroscopy was applied as 
a complementary characterization. Although some mar-
bles were difficult to discriminate, the identification of 
most of them was possible. The results confirm the use 
of Carrara but also point to a variety of classical marble 
sources in Greece and Turkey, including the employment 
of Proconnesos. Some greco scritto isotopic signatures 
are checked against the most reliable databases. 

Keywords
white marbles, provenance, Roman architectural ele-
ments, Apulia.

Introduction

In recent years archaeometric applications have often 
given very encouraging and interesting results, such as in 
the studies about marble provenance. It is well-known 
how important is for archaeologists and art historians to 
know the different kinds of white marbles for several rea-
sons, as ancient trading networks in the Mediterranean 
basin, preferences in use and artistic trends, evolution 
in techniques, restoration works, copies production and 
so on. If provenance studies about coloured stones and 
marbles are easier thanks to macroscopic characteristics 
of materials, the characterization and identification of 
white and greyish marbles are much more difficult. In 
this case the application of analytical techniques results 
totally necessary, next to traditional approach with visual 
observation. The use of optical microscope observation 
is the first step in the identification, but it is not enough, 
as already was noticed in the 60’s of last century (Ren-
frew and Springer Peacy 1968). Today the combination 
of different analyses is a common practice to reach opti-
mal results. Even if not always it is possible to obtain a 
univocal marble identification, the analyses try to solve 
some problems (for instance, the representativeness of 

INVESTIgATIONS ON ThE whITE MARBLES OF ARChITECTuRAL ELEMENTS  
IN SALENTO (SOuThERN ITALy)

L. Del Pietro 

samples used as standard) and the close collaboration be-
tween scientists and archaeologists enriches the research 
(Mariottini 1998). 

This paper reports the results of an interdisciplinary 
study carried out on white marbles in the Salento pe-
ninsula, a district in southern Apulia (Italy). This wide 
geographic area is surrounded by the sea on three sides, 
naturally projected towards Greece and the East, in the 
past at first populated by the Messapians and then occu-
pied by the Romans in the 3rd century BC. The Romans 
called this region Calabria and emperor Augustus made 
it Regio Secunda together with Apulia in the north. Since 
312 BC the Romans built the consular Appian way, re-
gina viarum, from Rome to the port of Brundisium, in 
the southeast of Italy. In the last stretch this road goes 
through the Salento peninsula from Taranto on the Ionic 
Sea to Brindisi on the Adriatic sea for about 44 Roman 
miles (about 65 km): it was the most important route 
between Rome and the southeast of the Italic peninsula, 
therefore between the capital of the Roman empire and 
the imperial provinces in the East of the Mediterranean 
basin. 

This survey offers a contribution for the Roman his-
tory of Salento and presents the results of the archaeo-
logical and archaeometric study of fifty architectural ele-
ments in white marble or white-greyish marble.

Architectural elements under investigation

The investigation was designed to go on studying the 
provenance of white architectural marbles in southern 
Apulia, after two papers in recent years about marble sar-
cophagi and blocks of Torre Sgarrata wreck, in the Ionic 
Sea not very far from Taranto, and Roman sculptures at 
the Archaeological Museum of Brindisi (Calia et al. 2006, 
2009; Del Pietro et al. 2007). This research intended to 
highlight some aspects of the process of Romanization 
which took place in the Salento peninsula, as well as in 
other regions through the employment of white marbles 
too, in particular in three different towns along the last 
stretch of the Appian way: Taranto, Oria and Brindisi. 

On the whole fifty artefacts were selected: 8 in Taran-
to (6 in Giardini Caduti sul Lavoro, along the prom-
enade, and 2 in Scesa Vasto, near the revolving bridge 
and the Aragonese Castle in Città Vecchia), 25 in Oria 
(3 in the Swabian Castle and 22 in the courtyard of the 
Bishop’s Palace) and 17 in Brindisi (15 in Via Casimiro, 
in the historical centre, and 2 in Piazza Crispi, next to the 
railway station). 

The examined items are not spolia in a broad sense: 
this study in fact did not concern re-used architectural 
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elements or artefacts preserved in local museums. Roman 
elements which were used for “urban furniture” in recent 
time in open-air archaeological areas were considered: 
artefacts in historical centres of Taranto and Brindisi (re-
spectively in Giardini Caduti sul Lavoro and Scesa Vasto, 
and in Via Casimiro and Piazza Crispi) or in some old 
monumental historical buildings of Salento, as in the 
Swabian Castle and in the Bishop’s Palace in Oria (pro-
vince of Brindisi). 

In these places very different typological groups of 
artefacts were chosen, including 13 capitals (numbers 
6, 7, 9, 13-15, 17, 19-20, 24, 26, 29, 50), ten frag-
ments of column-shaft (numbers 8, 12, 16, 18, 22, 
25, 27-28, 33, 46), eight fragments of cornice (num-
bers 1-5, 34-36), seven column-bases (numbers 10-11, 
23, 43, 45, 48-49), six architraves (numbers 31-32, 
38, 40-42) and other kinds of architectural elements. 
Many of them have not been published before, while 
others have only been identified by macroscopical ob-
servations (Pensabene 1986; d’Aquino 2001; Lepore 
2003; Lepore 2004). A recent and complete publica-
tion was done for cornices of Brindisi (numbers 34-36) 
(d’Aquino 2001). 

Specifically, the capitals are mostly of the Corin-
thian type, in particular of the Corinthian Asiatic one 
(numbers 9, 13-14, 19, 26, 50), but in this screening 
there is also one Corinthian normal in Scesa Vasto, in 
Taranto (number 7). In this town a normal Late-Ionic 
example is present too (number 6). In the courtyard of 
the Bishop’s Palace in Oria there is the most interesting 
group of capitals. Beyond some Corinthian Asiatic cop-
ies dating back to the 3rd and the 4th centuries AD of 
different style (numbers 13-14, 19, 26), there are: two 
Doric capitals of Roman imperial age with egg and dart 
echinus and astragal (numbers 17 and 24); one Com-
posite with two lost scrolls, one scroll re-sculpted as 
ram’s head and the last only in part preserved (number 
20); one “leaf capital” of Greek type, with lower row of 
acanthus leaves and upper row of water leaves (number 
29). In the Bishop’s Palace also the Tuscan order is at-

tested by one capital dating back to the 1st century AD, 
re-sculpted probably in the 10th century (number 15). 
Almost all the column-shafts of this survey are mono-
lithic and plain. Only one example is a big fluted drum, 
situated in Via Casimiro, in Brindisi (number 46). In 
the Bishop’s Palace in Oria one column-shaft has a lit-
tle double necking (number 12) and another medieval 
funerary inscription in a rectangular vertical frame 
(number 27). Finally, in Via Casimiro in Brindisi there 
is a particular spirally fluted shaft with figured relief, 
probably a ram or a bull (number 37). The six elements 
of cornices of this investigation, selected in Taranto 
(Giardini Caduti) and in Brindisi (Via Casimiro), are 
straight, angular or ranking pieces of the Corinthian 
type, with consoles and lacunars. The column-bases are 
plain and of simple Attic type with square plinth, most 
of all of Roman shape. Two examples in Brindisi are 
decorated: one base has an astragal as listel (number 45) 
and the other one has a shaped-die pedestal decorated 
with half-palmettes, but without plinth (number 43). 
Finally, in this survey six fragments of architraves were 
selected (numbers 31-32, 38, 40-42), two elements of 
basement for columns (numbers 44, 47), two probably 
altars (numbers 21, 30) and one ceiling decorated with 
an ornamental scale pattern (number 39).

So, regarding the typology of these architectural ele-
ments, they are very heterogeneous for kind and style. 
Considering chronology, they are datable to a period 
spanning the Roman imperial period (end of the 1st 
century BC) and the Late-Roman epoch (4th century 
AD), even if some elements, as some column-bases in 
the Castle of Oria, are maybe early-medieval (numbers 

Fig. 1. The courtyard of the Swabian Castle in Oria. Photo: 
Luisa Del Pietro. 

Fig. 2. Corinthian Asiatic capital number 26 (sample ORV 
20) in the Bishop’s Palace in Oria. Photo: Luisa Del Pietro.
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10-11), but their characteristics are such that it is not 
possible to be more precise. Not much detailed in-
formation is available for specific provenance of these 
artefacts, except maybe for architectural elements in 
Giardini Caduti in Taranto and in Via Casimiro in 
Brindisi. In the first case, the artefacts come from a 
public monumental complex, maybe an imperial place 
of worship, located in Taranto in Borgo Nuovo among 
Via Pupino, Via Di Palma and Via Nitti (Lippolis 1991, 
1997). In the other case, the architectural elements in 
Via Casimiro in Brindisi probably belonged to a public 
complex, considered at first as the civil forum and later 
as a large porticoes square of Roman imperial age (Coc-
chiaro 2001; Giannotta et al. 2002).

Experimental methods 

As it is known, Apulia territory is completely lacking 
in marble quarries, so we would try to answer the ques-
tion of provenance. The difficulties related to the study 
of white marbles used in antiquity are well-known. The 
aim of this work was to identify the varieties of white 
marble artefacts and to establish their geographic origin 
by mineralogical-petrographic and geochemical analyses. 

From a macroscopic point of view, the colour of the 
studied marbles ranges from homogeneous white to 
greyish-white, with some greyish banded marbles and 
others with grey veins. Unfortunately, the macroscopic 
observations of architectural elements selected along 
the last stretch of the Appian way did not allow identi-
fying the origin of the materials because of the presence 
of patinas on the surfaces of artefacts, due to the long 
exposure to the atmospherical agents and to the strong 
pollution. 

Small samples of marble were taken from the arte-
facts, one for each item. All the samples were cleaned and 
polished, if necessary, as requested for the different meth-
ods1. The samples were subjected to a course of different 
archaeometric techniques: X-ray diffraction (XRD) and 
optical microscopy (OM)2; stable isotopes of carbon and 
oxygen analysis (IRMS Mass Spectrometry)3; neutron 
activation analysis (NAA)4; laser-induced breakdown 
spectroscopy (LIBS)5. 

All the experimental procedures and the methods for 
measuring and standardizing the variables were discussed 
in detail elsewhere in recent years. These methods are as-
sociated with extensive databases from ancient marble 
quarries of Mediterranean basin (Gorgoni et al. 2002; 
Meloni and Oddone 2002; Attanasio et al. 2006, 2008; 
Bertolini et al. 2006; Antonelli et al. 2009; Yavuz et al. 
2011).

Discussion of results

The results from the different techniques applied are 
shown in Table 1.

XRD is generally useful to discriminate calcitic and 
dolomitic marbles, but not to point out minerals present 
fewer than 5%. In this investigation XRD fixed all the 
samples as calcitic, excluding dolomitic varieties of mar-
bles, as Thasos from Cape Vathy and Saliara. Only in 
some samples, traces of dolomite, quartz and graphite 
were detected in very small quantities. 

LIBS spectroscopy is a technique for simultaneous 
multielemental analysis, with a range that can extend 
from major to trace elements (ppm) in the same mea-
surement, without sample preparation. The LIBS set-up 
is described in detail elsewhere (Bertolini et al. 2006). Its 

1. This research was benefited, in part, by the generosity of some scholars and by Italian CNR funds for young researchers.
2. Analyses were made at IBAM-CNR of Lecce, thanks to the collaboration with some researchers.
3. They were measured by M. Brilli at IGAG-CNR of Rome.
4. Analyses were carried out by M. Oddone at the University of Pavia.
5. It was made by V. Palleschi and S. Legnaioli at IPCF-CNR of Pisa.

Figs. 3-4. Microphotographs of thin sections (nicols +). Column-base number 49 (sample BRST 52, Carrara) and Corinthian 
Asiatic capital number 50 (sample BRST 53, Proconnesos). Photos: Davide Melica.
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application to white marbles is still in an early experi-
mental stage, but it seems to be a promising method of 
characterization.

Neutron activation analysis is one of the best tech-
niques to obtain multielemental chemical composition 
of white marbles with great accuracy. Several trace ele-
ments and Rare-Earth Elements (REE) were measured 
(Del Pietro 2010; Del Pietro et al. in press). In Table 1 
the total content (SREET), the light REE to heavy REE 
ratio (SREEL/SREEH), and the concentrations of La and 
Lu ratio (La/Lu) are reported. 

Only with the aid of optical microscopy, the sedi-
mentary nature of the sample number 11 was detected. 
This column-base of the Swabian Castle in Oria was 
made up from a local white calcareous stone of indefinite 
provenance. 

By petrography, Maximum Grain Size (MGS), 
mineralogical components and texture were observed 
(Figs. 3-4). Accessory minerals were not significant. 
Petrographic features were quite discriminant in deter-
mining the exact origin of these materials, except for 
some samples (numbers 6, 22, 32, 34, 36-40, 42-43, 
47) which exhibit features common to Proconnesos-1 
and Paros 2-3 from Chorodaki valley and Aghias Minas 
area (Germann et al. 1988). The isotopic analysis could 
not distinguish them either, because of overlapping of 
the fields, and the geochemical analysis was not even 
significant.

Regarding isotopic signature, data were plotted in 
two distinct diagrams based in those of Gorgoni et al. 
(2002), one for fine grained marbles, with MGS <2 mm 
(Fig. 5), and a second with MGS was >1,5 mm (Fig. 6). 
As shown in both Figures, samples often have an iso-
topic composition falling into the overlapping fields of 
different quarries. The uncertainty varies between two 
or among more marble sources (Table 2). Isotopic analy-
ses were discriminant for 20 samples of 49 analyzed, 18 
samples of whom in total agreement with petrographic 
data (numbers 1-5, 7, 12-15, 17, 19, 24, 29, 33, 45-
46, 49), while numbers 8 and 26 present unconform-
ity of petrographic and isotopic data. It was possible to 
identify most of these samples as Carrara and Pentelic 
marbles (Fig. 5). 

The observation of some column-shafts in the 
Bishop’s Palace in Oria made possible to note the use 
of a greyish medium grained material, macroscopically 
very similar to the so-called greco scritto marble, with 
the presence of little dark grey veins of graphite. These 
elements are numbers 16, 18, 22, 25, 28. Until recent 
discoveries of Turkish quarries closed to Ephesos, this 
marble variety was thought to be exclusively quarried 
at Cap de Garde headland in Proconsular Africa, not 
very far from Hippo Regius (Pensabene 1976; Gnoli 
1988, 261; Borghini 1992, 237; Pensabene 2002, 
220). The greco scritto was employed in Rome, Ostia 
and in central and southern Italy from the late Flavian 
period until the 4th century AD for architectural ele-
ments, as slabs and columns, especially in private con-
texts. In the past it was pointed out in southern Apulia 

in the Roman theatre in Lecce for crustae (Pensabene 
1976, 185) and in the archaeological site of S. Pietro, 
in Brindisi (Pensabene 2001). They were isotopically 
compared to published data of different greco scritto 
areas, those of Cap de Garde (Antonelli et al. 2009) 
and those of Ephesos (Yavuz et al. 2011). Fig. 7 shows 
their isotopic signature: neither of both raw material 
sources was matched to the samples under considera-
tion. On the contrary, the Proconnesos isotopic field is 
also plotted with better conjunction. It is clear, there-
fore, that these artefacts do not come from the Cap de 
Garde quarries and their provenance probably could 
be from the Marmara island, where similar greyish 
marbles were quarried, as some scholars have suggested 
(Lazzarini 2004, 87). 

Conclusions

The Roman architectural elements examined in this 
survey are made up of a large variety of white and greyish 
marbles of different provenances. The most representa-
tive material is surely Proconnesos, the white marble 
most extensively used in Roman imperial time (Pensa-
bene 2002). In the past archaeologists had denied the 
employment of Proconnesos in Apulia and had asserted 
a large-scale use of Carrara marble, particularly in some 
specific areas as in Via Casimiro in Brindisi. 

After the large group of the elements from the Mar-
mara island, the certainly identified marbles are Carrara 
(eight samples, i.e. numbers 1-5, 7, 19, 49), Pentelic 
(numbers 12, 15, 17, 24, 27, 29, 33, 45, 46), Naxos 
marble (number 14). Some doubts are lightened from 
number 26 which could be Paros type-1 by petrography 
but Pentelic by isotopes.

For three samples (numbers 6, 23 and 35), the result 
is uncertain between Proconnesos and calcitic Thasos 
type (T-2). In these cases isotopic analyses were not dis-
criminant again, but their heteroblastic texture along 
with the very coarse grained marbles suggest Thassos 
Aliki most likely.

On the basis of all data obtained, it is clear that the 
Asiatic and Greek marble origins prevail, while Italic 
marbles from Carrara are certainly less. In this survey 
it was not possible to establish a specific agreement be-
tween a type of architectural element and a variety of 
white marble. For instance, Corinthian Asiatic capitals 
are made not only in Asiatic marbles, such as Procon-
nesos, but also in some “substitution marbles” as Naxos 
and Carrara (numbers 14 and 19). Proconnesos seems 
to be the favourite material used for architraves, altars 
and also for column-shafts. Proconnesos and Carrara 
were used for cornices, while the examined capitals 
are made up of different white marbles known in anti-
quity.

These data are an example of provenance study which 
might encourage going on with the archaeometric analy-
ses of marbles in Apulia territory, to better understand 
the raw material sources and their uses.
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Fig. 5. Stable isotope diagram showing 
the signature data of the investigated 
marbles (MGS < 2 mm). Blue samples: 
Taranto (TAGC - TASV); green 
samples: Oria (ORC - ORV); red 
samples: Brindisi (BRVC - BRST). 

Fig. 6. Stable isotope diagram showing 
the signature data of the investigated 
marbles (MGS > 1,5 mm). Blue 
samples: Taranto (TAGC - TASV); 
green samples: Oria (ORC - ORV); red 
samples: Brindisi (BRVC - BRST).  

Fig. 7. Stable isotope diagram showing 
the signature data of artefacts (numbers 
16, 18, 22, 25, 28) macroscopically 
similar to greco scritto (green samples), 
compared to available published data. 
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N. Sample Item Text. MgS d18O d13C SREET SREEL/SREEh La/Lu
1 TAGC 44 cornice O M 0,6 -2,12 2,16 5,7 4,68 74
2 TAGC 45 cornice O M 0,6 -1,99 2,11 5,8 4,69 77
3 TAGC 46 cornice O M 0,5 -2,14 1,99 5,7 4,62 74
4 TAGC 47 cornice O M 0,7 -2,06 2,14 5,7 4,68 77
5 TAGC 48 cornice O M 0,5 -2,00 1,84 5,8 4,67 77
6 TAGC 49 Ionic capital E M 5 -2,04 3,03 5,7 4,66 75
7 TASV 50 Corinthian cap. O M 0,5 -1,75 2,04 5,7 4,70 77
8  TASV 51 column-shaft E M 1 -2,74 2,47 5,9 8,12 106
9 ORC 1 Asiatic cap. E M 1,2 -2,91 1,99 5,7 4,78 76
10 ORC 2 column-base E M 2,7 -1,30 2,28 7,4 5,74 376
11 ORC 4 column-base O 0,4 -0,22 2,37 5,9 4,28 51
12 ORV 6 column-shaft OM-E 0,9 -8,09 2,84 5,3 6,87 78
13 ORV 7 Asiatic cap. E C 1,7 -1,82 3,91 7,4 5,61 369
14 ORV 8 Asiatic cap. E M 3,1 -6,22 3,16 8,1 12,96 169
15 ORV 9 Tuscan cap. E M 1,5 -4,18 3,84 6 8,22 106
16 ORV 10 column-shaft E C 0,9 -2,69 3,44 6 8,07 102
17 ORV 11 Doric cap. O M 0,9 -7,33 2,61 5,3 6,92 81
18 ORV 12 column-shaft E C 1,2 -2,40 3,86 6 8,38 107
19 ORV 13 Asiatic cap. O M 0,6 -0,82 2,60 5,3 6,82 76
20 ORV 14 Composite cap. E M 1,6 -1,74 2,12 7,4 5,74 379
21 ORV 15 altar E M 1,7 -2,01 2,85 7,4 5,25 372
22 ORV 16 column-shaft O M 1,6 -2,71 3,27 5,7 4,74 77
23 ORV 17 column-base E M 2,5 -0,60 2,48 5,8 4,29 50
24 ORV 18 Doric cap. E M 0,9 -4,56 2,76 6 8,39 103
25 ORV 19 column-shaft O M 1,5 -2,40 2,76 7,5 5,68 394
26 ORV 20 Asiatic cap. O M 2 -4,36 4,06 5,6 7,58 88
27 ORV 22 column-shaft E M 0,9 -3,68 2,53 5,9 8,07 103
28 ORV 23 column-shaft E M 1,7 -2,45 3,32 7,4 5,62 378
29 ORV 24 leaf capital O M 0,7 -7,30 2,69 8,1 12,87 172
30 ORV 25 altar E M 1,9 -2,05 2,55 7,4 5,80 350
31 ORV 26 architrave E C 1,7 -2,28 3,59 7,4 5,57 329
32 ORV 27 architrave E M 1,6 -1,86 3,17 7,5 5,69 398
33 ORV 28 column-shaft E M 1,1 -5,43 3,58 8 12,95 179
34 BRVC 29 cornice E M 2,5 -2,25 2,71 7,4 5,70 347
35 BRVC 30 cornice E M 6 0,04 2,96 7,4 5,97 330
36 BRVC 31 cornice E M 1,9 -2,12 2,95 7,5 5,97 365
37 BRVC 32 figured column E M 2,1 -1,97 2,85 7,5 5,92 353
38 BRVC 33 architrave E M 2,2 -2,06 3,06 7,5 6,02 358
39 BRVC 34 ceiling E M 2,7 -1,71 3,17 7,4 5,92 379
40 BRVC 35 architrave E M 1,7 -2,32 3,27 7,4 5,94 372
41 BRVC 36 architrave E M 1,7 -2,11 3,07 7,4 5,99 372
42 BRVC 37 architrave E M 2 -1,97 3,14 7,4 5,94 402
43 BRVC 38 column-base E M 2,5 -2,09 2,33 7,5 6,01 394
44 BRVC 39 basement E C 1,5 -3,05 3,01 6 8,23 117
45 BRVC 40 column-base O M 0,5 -4,40 3,50 5,9 8,23 106
46 BRVC 41 drum shaft E M 1 -6,94 2,57 5,3 6,83 77
47 BRVC 42 basement E M 1,2 -1,89 2,97 5,7 4,68 76
48 BRVC 43 column-base E C 2,4 -4,49 3,62 6 8,12 99
49 BRST 52 column-base O M 0,5 -1,97 2,02 5,7 4,69 77
50 BRST 53 Asiatic cap. E C 2 -2,87 3,32 7,4 5,96 410

Table 1. Synoptic table with numbers of samples; type of architectural element; type of texture (O: homeoblastic; E: heteroblastic; 
M: mosaic; C: mortar; values of MGS (mm); d18O and d13C by stable isotope analysis; total content of Rare Earth Elements 
(SREET); the light REE to heavy REE ratio (SREEL/SREEH) and the La/Lu ratio by NAA.
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N. Sample Item Petrographic id. Isotopic id. Provenance
1 TAGC 44 cornice C C C
2 TAGC 45 cornice C C C
3 TAGC 46 cornice C C C
4 TAGC 47 cornice C C C
5 TAGC 48 cornice C C C
6 TAGC 49 Ionic capital Pr T-2/ Pr / Pa-2(3) Pr
7 TASV 50 Corinthian cap. C C C
8  TASV 51 column-shaft Pe C Pe
9 ORC 1 Asiatic cap. Pe / D / Pr C / D ?
10 ORC 2 column-base Pr Pr / Pa-2(3) Pr
11 ORC 4 column-base - - Local stone
12 ORV 6 column-shaft Pe Pe Pe
13 ORV 7 Asiatic cap. Pr Pr Pr
14 ORV 8 Asiatic cap. N N N
15 ORV 9 Tuscan cap. Pe Pe Pe
16 ORV 10 column-shaft Pr Pr / Pa-2(3) / Pa-1 GS-type: Pr?
17 ORV 11 Doric cap. Pe Pe Pe 
18 ORV 12 column-shaft Pr Pr / Pa-1 GS-type: Pr?
19 ORV 13 Asiatic cap. C C C
20 ORV 14 Composite cap. Pr Pr / Pa-2(3) Pr 
21 ORV 15 altar Pr Pr / Pa-2(3) Pr 
22 ORV 16 column-shaft Pr / Pa-2(3) C / Pr / Pa-2(3) GS-type: Pr?
23 ORV 17 column-base Pr Pr / Pa-2(3) / T-2 Pr
24 ORV 18 Doric cap. Pe Pe Pe
25 ORV 19 column-shaft Pa-2(3) C / Pr / Pa-2(3) GS-type: Pr?
26 ORV 20 Asiatic cap. Pa-1 Pe Pa-1
27 ORV 22 column-shaft Pe D / Pe Pe 
28 ORV 23 column-shaft Pr C / Pr / Pa-2(3) GS-type: Pr ?
29 ORV 24 leaf capital Pe Pe Pe 
30 ORV 25 altar Pr Pr / Pa-2(3) Pr 
31 ORV 26 architrave Pr Pr / T-2 Pr 
32 ORV 27 architrave Pr / Pa-2(3) Pr / Pa-2(3) / T-2 Pr - Pa? 
33 ORV 28 column-shaft Pe Pe Pe 
34 BRVC 29 cornice Pr / Pa-2(3) Pr / Pa-2(3) / T-2 Pr - Pa?
35 BRVC 30 cornice T-2 Pr / T-2 T-2
36 BRVC 31 cornice Pr / Pa-2(3) Pr / Pa-2(3) / T-2 Pr - Pa?
37 BRVC 32 figured column Pr / Pa-2(3) Pr / Pa-2(3) / T-2 Pr - Pa?
38 BRVC 33 architrave Pr / Pa-2(3) Pr / Pa-2(3) / T-2 Pr - Pa? 
39 BRVC 34 ceiling Pr / Pa-2(3) Pr / Pa-2(3) / T-2 Pr - Pa?
40 BRVC 35 architrave Pr / Pa-2(3) Pr / Pa-2(3) Pr - Pa?
41 BRVC 36 architrave Pr Pr / Pa-2(3) Pr 
42 BRVC 37 architrave Pr / Pa-2(3) Pr / Pa-2(3) Pr - Pa? 
43 BRVC 38 column-base Pr / Pa-2(3) Pr / Pa-2(3) / T-1 Pr - Pa?
44 BRVC 39 basement Pr Pr / Pa-2(3) Pr – Pa?
45 BRVC 40 column-base Pe Pe Pe
46 BRVC 41 drum shaft Pe Pe Pe 
47 BRVC 42 basement Pr / Pa-2(3) Pr / Pa-2(3) Pr – Pa?
48 BRVC 43 column-base Pr ? Pr?
49 BRST 52 column-base C C C
50 BRST 53 Asiatic cap. Pr Pr / T-2 Pr 

Table 2. Synoptic table showing the comparison of the identifications by petrographic examination and isotopic analysis with 
the probable provenance of marble (C: Carrara; D: Dokimeion; GS-type: greco scritto; N: Naxos; Pa: Paros; Pe: Pentelicon; Pr: 
Proconnesos; T: Thasos).
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Abstract
This contribution reports the archaeometric study of 
62 fragmented sculptures from the collections stored in 
the reserves of Villa Adriana, Tivoli. They were carved in 
white fine to very fine grained marble, but also medium 
and coarse types were investigated. Provenance determi-
nation was carried out using a sequential approach, tak-
ing into account petrography and cathodomicrofacies as 
the first step, combined with the C and O stable isotopes. 
Complementary techniques, EPR and quantitative CL, 
were used to verify or specify from among the differ-
ent options. The paper discusses the results of combin-
ing different analytical techniques in comparison to the 
most reliable databases. They confirm the use of Carrara 
but also point to a variety of classical marble sources in 
Greece and Turkey, including the recently discovered 
Göktepe quarries. Some results must be considered pro-
visional, until the detailed petrography of Göktepe is 
published.

Keywords
Villa Adriana, sculpture, white marble, provenance study, 
quarry, Carrara, Göktepe.

Introduction and aims

The study of the origin of Roman white marble sculp-
tures has been a line of interdisciplinary research that fo-
cuses more attention on the scientific community for its 
immediate historical implications. Databases of mineralo-
gy, chemical and physical parameters are aimed at dis-
criminating ancient quarrying areas through different pa-
rameters. Although there is no single satisfactorily reliable 
method for matching the origin of a marble artefact, the 
puzzle of information to distinguish one marble from an-
other is gradually being completed using a combination of 
techniques. The difficulty that arises is the non-uniformity 
of data in the most reliable databases, while some are based 
on minero-petrographic and C-O stable isotopic data, 
others deal with EPR, isotopes and maximum grain size. 
Research involving new discriminate parameters has been 
leading towards Sr isotopes and other more specific ones 
such as fluid inclusions. But so far, C and O isotopes com-
bined, at least to petrography, have attracted most atten-
tion for their successful applications. Pioneered by Craig 
and Craig (1972), C and O isotope ratios databases have 
been developed which have made the method a viable one 
(Herz 1987, 1988, 1992; Moens et al. 1988, 1992; Gor-
goni et al. 1998, 2002; Attanasio et al. 2000, 2002, 2006). 
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A new perspective opened recently after the disco-
very of some imperial quarries in Asia Minor (Attanasio 
et al. 2008, 2009a; Yavuz et al. 2009). The high quality 
of these white marbles along with their location close to 
Aphrodisias, a centre of great sculptural tradition, offers 
a new outlook to consider in the study of marble origin. 
However, to date, the detailed petrography of these new 
sources remains unpublished, limiting the comparative 
studies. In this context, the present archaeometric paper 
discusses the results of combining different analytical 
techniques in order to investigate the marble provenance 
of a selection of white fragmented sculptures from Villa 
Adriana. Another paper in this volume deals with black 
sculptures (Lapuente et al. 2012).

The study of sculptural materials from the Imperial 
Villa constitutes a broad and intricate nucleus of investi-
gation in which numerous researchers have been involved 
using different approaches (Sapelli 2010). In the past, 
much attention was devoted to architectural elements 
and ornamental building decoration using coloured and 
white marbles which were identified by visual inspection 
(Salvatori et al. 1988; Olevano et al. 1989). Recently 
(Attanasio et al. 2009b), the archaeometric study of 137 
white architectural elements from three buildings at Villa 
Adriana has highlighted the predominance of Carrara 
marble (67%), with Pentelicon (26%), Proconesos (8%) 
and Thassian dolomitic (2%). In this volume, Pensabene 
and co-workers report the marble provenance of the 
Canopus statuary. 

During the 2006 to 2008 archaeological expeditions 
of the Seville Pablo Olavide University project on Villa 
Adriana, diverse tasks of cataloguing and documenta-
tion were completed on the sculptured collections stored 
in the reserves of the Villa, always under the tutelage of 
the “Soprintendenza per i Beni Archeologici del Lazio”. 
From all the documented collections, different cycles, 
programs and sculptured themes were recognized (León 
and Nogales 2008, 2010). One of the complementary 
scopes carried out during the final expedition was the 
selection of pieces for submitting to archaeometric analy-
ses. These are evidently from diverse provenances, not 
only in their material but also in the features of manufac-
ture and workshops. From the hundreds of examples, in 
different states of fragmentation, a set of 62 white mar-
bles were sampled after visual examination. 

Methodology

A multi-technique approach was used to avoid am-
biguous or erroneous provenance determination. Thin 
section microscopy, cathodoluminescence, stable isotope 
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analysis and EPR were applied to identify their marble or 
stone provenance. Taking advantage of the fact that all 
the pieces were fragmented, it was possible to take a small 
chip without spoiling their visual appearance. Samples 
were freshly broken or abraded surfaces to avoid possible 
interference from weathering layers. Thin sections were 
made from all the samples and most of them were pow-
dered for use with other techniques. Provenance determi-
nation was carried out using a sequential approach, tak-
ing into account petrography and cathodomicrofacies as 
the first step, combined with the C and O stable isotopes. 
Complementary techniques, EPR and quantitative CL, 
were used to verify provenance or clarify the differences. 
Results were compared with those of the published da-
tabases. 

Analytical techniques

The polarizing microscope was systematically used for 
studying mineralogy and texture parameters. Particular at-
tention was paid to fabric and grain size, measuring maxi-
mum grain size (MGS) and describing boundary grain 
shape (BGS). These parameters have a particular diag-
nostic significance for discriminating many ancient mar-
bles since they are the consequence of their metamorphic 
record (Lazzarini et al. 1980, 1985; Moens et al. 1988; 
Lapuente 1995; Lapuente and Turi, 1995; Lapuente et al. 
1998, 2000; Gorgoni et al. 2002; Capedri and Venturelli 
2004; Capedri et al. 2004).

Cathodoluminescence analysis (CL) was carried 
out by using CL8200 Mk5-1 coupled with a NIKON 
Eclipse 50iPOL optical microscope1 The electron en-
ergy applied to the thin-sections was 15-20 Kv and the 
beam current was operated at 250-300 mA. The ob-
served luminescent colours, intensity and distribution 
of each sample were registered onto digital photographs 
using an automatic digital NIKON COOLPIX5400 
camera. They were checked with the available CL mi-
crofacies applied to several classical quarrying areas in 
Greece, Italy and Turkey (Barbin et al. 1989, 1991, 
1992a, 1992b).

A cathodoluminescence accessory for the SEM was 
used to register the CL emission spectrum and to meas-
ure the characteristic peak intensities of samples, in the 
form of 3 mg compressed powder tablets coated with C. 
Detailed information about devices and measurements is 
given in Lapuente et al. (2000). CL emission intensities 
were noted at 375 nm and at 620-650 nm, registering 
three spectra each second, on ten passages, and normaliz-
ing to Céret marble. The measurement units are in thou-
sand parts of Céret emissions. 

Oxygen and carbon isotopes were determined on 
dolomitic and calcitic samples by isotope ratio mass spec-

trometry with Finnigan MAT 252 equipment. A Finni-
gan MAT Kiel II automatic preparation device was pre-
viously used for phosphoric acid digestion at 72ºC and 
CO2 purification. The results were expressed in terms of 
usual delta notation (d13C and d18O) in ‰ relative to the 
international reference standard PDB. 

EPR analyses were carried out with an X-band Var-
ian E-9 spectrometer. The marble EPR spectrum is the 
standard spectrum of Mn2+ substitutionally diluted in 
the calcite lattice Attanasio et al. (2000). The parameters 
selected were the spectral intensity and the line width, 
following the available database2 (Attanasio et al. 2002, 
2008, 2009a; Yavuz et al. 2009).

Results and discussion

Preliminary petrographic analyses were applied to 
discriminate groups and subgroups of samples. They 
were investigated under microscope and cathodolumi-
nescence equipment focusing special attention on all 
the known parameters and taking microphotographs. 
These different groups were checked by carrying out 
complementary analyses. They were verified with 
the isotope data, except in two cases through lack of 
enough samples. The quantitative cathodolumines-
cence and EPR were applied in some cases to compare 
results and confirm the previous groups. Note that 
the general petrographic study of recently discovered 
Göktepe remains unpublished, although the MGS 
is known. This obstacle hinders our comparative ap-
proach, which in some determinations should be tak-
en as provisional pending the confrontation with the 
whole petrographic data. 

Regarding the similarity in petrography and CLmi-
crofacies, 8 groups were differentiated from the white 
marbles, two in medium to coarse grain and 6 in very 
fine to fine grain. Table 1 shows the list of pieces, iso-
topic, CL, EPR values and the attributed provenance. 
After comparison with the available databases, different 
options are discussed in detail.

The established groups were as follows.

Medium-coarse (MgS> 2mm) marbles
Only two varieties were analyzed, one pure dolomitic 

and the other calcitic.
Dolomitic marbles
Focusing on petrography and CLmicrofacies, three 

samples (TI-VA 7, 20, 47) were distinguished as the typi-
cal heteroblastic dolomitic marble with microcalcite as 
an accessory, which came from Thasos, Cape Vathy or 
Saliara (Fig. 1a). Their isotopic signatures (Fig. 2), plot-
ted on the diagram by Gorgoni et al. (2002), confirm the 
provenance.

1. At the ICAC (Institut Català d’Arqueologia Clàssica), Tarragona.
2. The authors are indebted to Dr Attanasio for making available the facilities of the EPR analyses.
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Calcitic marbles
The medium grained pure calcitic marbles (TI-

VA 28, 29, 56, 67) with MGS<2,2mm show a slightly 
hetero blastic texture with the usual curved to sutured 
borders. They display a reddish brown faint to medium 
CL behaviour. This combination of features and their 
isotopic signature (Fig. 2) determine the provenance as 
Paros, Chorodaki, named Paros-2-3 (Fig. 1b)

Very fine (MgS<0,7mm) to fine (MgS< 2mm) 
marbles
From the very fine to fine-grained white marbles, 6 

different groups have been formed. Two are calcitic with 
traces of dolomite, but the rest are pure calcitic marbles. 
C and O isotopes were plotted on a common diagram 
for marbles with MGS<2mm, after Gorgoni et al. (2002) 
(Fig. 3).

Their provenances are as follows:
Paros- Marathi
Four samples (TI-VA 16, 18, 32, 38) were assigned 

to Paros-1, Marathi (Fig. 1c). They show a mosaic of cal-
cite heteroblastic to homeoblastic with curved to straight 
boundary shapes and MGS about 2mm long. CLmicro-
facies exhibit their typical behaviour of very faint inten-
sity. The isotopic signature confirms the Parian lychnites 
provenance (Fig. 3).

Afyon, Docimium
Samples TI-VA 1, 22, 25, 37, 48, 54 (Fig. 4a) are 

all fine grained calcite marbles (MGS≤1,5mm). They ex-

hibit a typical heteroblastic texture with clear evidence 
of stress, in a strained fabric. Boundary grain shapes are 
mostly embayed, but also curved and straight ones can 
be recognized. The patchy CL reveals different beha-
viour in unaffected relicts by the stressed processes (Fig. 
5b). C and O isotopic data (Fig. 3) confirm this Turkish 
provenance. One sample (TI-VA 21) exhibits a partially 
brecciated texture in transition to the general features 
des cribed for the rest of the group. It displays the typical 
wine-red cement with hematite which ascribes the piece 
to a pavonazzetto typology.

Pentelicon
Five samples (TI-VA 17, 26, 43, 52, 59) were recog-

nized as calcitic marbles from Pentelicon (Fig. 4b) due 
to their typical petrographic fabric with slight foliation 
along with the presence of white mica flacks and dolo-
mite as accessories. Distinctive CLmicrofacies and iso-
topes confirm this Greek origin (Fig. 3).

Carrara
Regarding petrography, two groups (C1 and C2) 

were set aside, both with very fine grained calcite and 
the same range of sizes, (MGS< 0,7mm). C1 was formed 
of six samples (TI-VA 8, 9, 11, 15, 34, 41) which dis-
play granoblastic to slightly heteroblastic texture, with 
patches of microdolomites and small scattered pyrites. 
Cathodomicrofacies with medium homogeneous in-
tensity helps to enhance exactly where the dolomite is. 
Boundary grain shapes are straight to curved derived 
from almost stable conditions reached over long meta-

Figure 1. Provenance groups.
(a) Dolomitic Thasos. (b) Paros-2. (c) Paros-1.

(Colour 17 cm)

Paros-2

28-Athlete 29-Athlete56-Cornucopia 67-Colossal arm

b

Dolomitic
Thasos

7-Colossal foot 47-Venus group
20-Colossal

tip

a Paros-1 

18-Deer group

38-Herma

c

16-Seated male

32-Foot leg

Fig 1. Provenance groups: (a) Dolomitic Thasos, (b) Paros-2, (c) Paros-1.
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morphic times (Fig. 5a). Isotopic values are discussed 
below, but from the results of all analytical tests carried 
out, a quarry from the Carrara district is the definite 
provenance (Fig. 6).

Group C2 is made up of fifteen samples (TI-VA 3, 5, 
14, 23, 30, 31, 35, 44, 45, 49, 60, 61, 62, 64, 65 shown 
in Fig. 7. Their texture is homeoblastic showing calcites 
with typical granoblastic in mosaic, polygonal with triple 
points revealing static recrystallization, which has always 

been described as representative of the Lunense Carrara. 
As their isotopic values fall into the general Carrara field 
(Fig. 4), this provenance should be taken as doubtless. 
The problem is their CL behaviour and therefore this 
also concerns EPR analyses. CLmicrofacies offer pictures 
with very faint intensity where only uncertain crystals 
show weak luminescence (Fig. 5b).3 This conflicting 
point will be dealt with later, together with results from 
Göktepe white marbles.

Fig 2. Isotopic signatures 
of TI-VA 7, 20, 47 
dolomitic white marbles 
and TI-VA 28, 29, 56, 
67 medium grained in 
the isotopic diagram after 
Gorgoni et al. (2002).

Fig 3. Isotopic signatures 
of TI-VA white marble 
petrographic groups in 
the general diagram after 
Gorgoni et al. (2002). 
18 white Göktepe pieces 
are included and two 
different petrographic 
groups C1 and C2 are 
also differentiated inside 
the Carrara field. One 
sample of the Göktepe 
petrographic group is 
plotted in the Paros-1 
isotopic field, however this 
sample is undoubtedly 
from the same 
petrographic group G. 

3. CLmicrofacies applied to archaeological pieces manifested the problem of having blue luminescent with the same type of texture 
(Barbin et al. 1992a). 
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Göktepe White and the problem of discrimination 
from Carrara
Group (G) with 18 samples (TI-VA 2, 4, 10, 12, 

19, 24, 27, 33, 36, 40, 50, 51, 53, 55, 57, 58, 63, 66) 
shown in figure 8, is composed of very fine grained mar-
bles (MGS<0,5mm), homeoblastic to slightly hetero-
blastic, if subgrains were formed. Microstructures show 
from vaguely oriented calcites to clearly foliated fabric 
manifested by grain shape orientation, but characteristic 
crystallographic preferred orientation was also observed. 
Boundary grain shapes range from curved to interpe-

netrating, typical of diffusive mass transfer mechanism, 
when grains have no internal strain features. Sutured con-
tacts were recognized as well, alongwith the presence of 
very small subgrains, formed by the deformation mecha-
nism of intracrystalline plasticity (Blenkinsop 2000). 
There is no evidence of extensive deformation twinning 
but a few zoned undulatory extinctions were viewed. Ac-
cessory minerals are very scarce, tiny quartz and felds-
pars, and occasionally microdolomites are displayed by 
CL. with the exception of sample TI-VA 36 (medium 
intensity), all exhibit a faint heterogeneous CLmicro-

Fig 4. Provenance groups: (a) Afyon, (b) Pentelicon.

Fig 5. Representative photomicrographs in crossed-polarised light and CLmicrofacies: (a) Group C1, (b) Group C2, (c) Group G.
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Fig 6. Pieces of petrographic group (C1).

Fig 7. Pieces of petrographic group (C2). 
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facies which often reveal a set of brighter points right at 
the calcite boundaries, and even a continuous bright line 
within each crystal encircling the relict nucleus. These 
CLmicrofacies are very characteristic and could be used 
to discriminate white Göktepe from others. Petrography 
and CLmicrofacies combination seem to be distinctive 
from the rest of the classical marbles (Fig. 5c).

C and O isotopes were plotted on a common dia-
gram for marbles with MGS<2mm, after Gorgoni et al. 
(2002) (Fig. 3) where the 4 samples from Paros-1, 5 from 
Pentelicon and 6 from Docimium (above described) can 
be easily identified. However, within the usual Carrara 
isotopic field, three different groups are plotted (C1 and 
C2, but also most of the G group). An interesting feature 
to note is the relative isotopic homogeneity of each of 
these three distinguished petrographic groups. Group G, 
the most numerous with 18 samples, was attributed to 
white Göktepe in agreement with data by Attanasio et 
al. (2009a) which notes the Carrara and Göktepe iso-
topic signature overlapping. Bearing in mind another 
parameter which seems to discriminate white Göktepe 
marbles, such as their very fine grain MGS (0,66 mm), 

with an average grain size 0,291 ± 0,1mm (Attanasio et 
al. 2009a), our group G, with the smaller grain of all the 
samples studied (MGS<0,5mm), fits in well with data 
from Göktepe.

Isotopes of both, Carrara and Göktepe quarry refe-
rences (Attanasio et al. 2006, 2009a) were plotted along 
with TI-VA archaeological samples in an overview dia-
gram (Fig. 9). The reference Carrara isotopic fields of 
Gorgoni et al. (2002), was also drawn in the same figure. 
Note that the isotopic discrimination of Göktepe mar-
bles is problematic since the majority of them cluster in 
the area of isotopes from the quarries of Carrara marbles.

Isotopic signature of those archaeological samples 
(TI-VA) were plotted inside the global Carrara field 
of Gorgoni et al. (2002), but clearly in three different 
groups which correspond to the petrographic C1, C2 and 
G. Group (G) follows the Göktepe data clue of quarry 
samples, with strongly superposed values with the excep-
tion of sample TI-VA 33 which has the higher d13C value 
(3,55) indicative of the Paros-1 isotopic area. However, 
through petrography it can undoubtedly be assigned to 
the same Göktepe group. Group C1 matches well with 

Fig 8. Pieces of Göktepe.
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Figure 9. Overview of Carrara isotopic fields (lines) from Gorgoni et al. (2002) and data of 
Carrara quarries (Torano, Miseglia, Colonnata) from Attanasio et al. (2006). 
Bold green line is global isotopic field (quarrys and artefacts). Dashed orange line is quarry 
isotopic field. Dotted pink line is the area of isotopes from ancient artefacts known to be 
Carrara (Gorgoni et al. 2002).
Most of the White Göktepe quarries (garnet cross) partially overlap the Carrara fields 
(Attanasio et al. 2009a). 
Archaeological samples (TI-VA) were separated in three different groups by petrography and 
CL (C1, C2 and G). All are plotted inside the global Carrara field. Group (C1) matches well 
with Carrara data of Attanasio et al. (2006). Group TI-VA Göktepe follows the Göktepe data 
clue, confirming this provenance. Group (C2) which has certainly typical Carrara texture, 
exhibits signatures closer to Göktepe quarries than those signatures of Carrara quarries 
plotted.
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Fig 10. Quantitative CL 
values of seven calcitic 
groups of archaeological 
samples. Data are 
compiled in Table 1. 
Provenance is assigned 
trough petrography, 
CLmicrofacies, isotopes 
and EPR. Some classical 
calcitic marble values are 
plotted for comparison 
(Pentelicon, Naxos, 
Thasos, Afyon, Paros, 
Carrara, Aphrodisias). 
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Table 1. white marble sculptures from Villa Adriana.
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the plotted Carrara quarry data (Attanasio et al. 2006). 
Group C2 (with the most typical Carrara texture) shows 
isotopic signatures closer to Göktepe quarries than those 
plotted of Carrara. In the absence of more information 
about textures from Göktepe, this C2 group must be as-
signed to Carrara, otherwise many previous provenance 
studies would require further reviewing. 

Some additional analyses were carried out (Quantita-
tive CL and EPR) on the available samples, to confirm 
CLmicrofacies groups (Table 1). Measurements based on 
the intensities of the CL spectra, by means of CL+SEM 
equipment, were taken at 375 nm and 620 nm and plot-
ted on a quantitative CL diagram (Fig. 10). A small re-
presentation of classical quarries is also shown in order to 
compare their variability on the X axis.4 

Though scattered, the identity of the 7 calcitic pe-
trographic groups can be more or less recognized. Mar-
bles (C1, C2 and G) under consideration show closer 
similarities among the samples of the same group. 
Comparing the global intensities of these three groups, 
some considerations may be noted: Values of the Y axis 
are similar in all groups. On the other hand, intensities 
at 620 nm peak show a wide dispersion. Samples from 
group C2 (with the typical Carrara texture) manifest 
the lower intensities in the spectrum at 620 nm (rang-
ing from 1,72 to 3,6)5 in agreement with their very 
weak CLmicrofacies. 

Values of EPR intensity are in agreement to those 
at 620 nm CL intensity. The 8 samples measured from 
group G show relatively low intensity values at 620 nm 
(from 8,6 to 44,2; most of them <14). These values agree 
with the low EPR intensity (from 0,0116 to 0,1655), 
which match the EPR values of Göktepe quarries (At-
tanasio et al. 2009a) whose extreme values (in term of 
EPR Intensity) range from 0,0122 to 0,1324 (with 
0,039±0,02 mean values) for the white Göktepe district 
3 and from 0,1021 to 0,3011 (0,216±0,08 mean values), 
for the white Göktepe district 4. 

Only one sample of the C1 petrographic group was 
measured under quantitative CL, but its intensity (232 
agrees with the higher EPR intensity measured (1,0037), 
as shown in Table 1. EPR values of this C1 group range 
between 0,7472 and 1,0037 match the mean value of 
Carrara (0,685±0,63), after Attanasio et al. (2009a). Fi-
nally, EPR of 4 samples of C2 group show extremely low 
intensities (0,0111 to 0,0276) as they have also shown in 
the quantitative CL diagram (Fig. 10). 

In brief, results from CL and EPR confirm the dis-
crimination of three groups, one Carrara (C1), one Gök-
tepe (G) and a third (C2) with samples showing the low-
est intensities. At least two possibilities arise, this C2 is 
not a Carrara but a Göktepe with the same MGS and 
Carrara texture, or C2 is certainly a Carrara group from 
an area which was not sampled in the EPR databases and 
was not analyzed by CL or EPR in most isotopic data-
bases. 

Conclusions

The analytical results confirm that different classi-
cal white marbles were used for sculpturing purposes at 
Villa Adriana. From the 62 white samples analysed, dif-
ferent marble sources have been positively distinguished: 
Afyon, Pentelic, Paros-1, Paros-2 and dolomitic Thasos. 
Provisionally, for lack of Göktepe petrography to make 
comparisons, two different groups were discriminated 
from Carrara (C1 and C2), while one group (G) was 
definitely Göktepe.

These results confirm the presence of Carrara and 
emphasize the importance of Göktepe marble at Hadrian 
age, in agreement with the significant number of sculp-
tures of Villa Adriana recently assigned to the black and/
or white Göktepe quarries (Attanasio et al. 2009a). 

Some doubts arise from the Carrara - Göktepe dis-
crimination when compared with the available databas-
es. Statistical treatments of discrimination should place 
more importance not only on the MGS but also on a 
parameter defining texture. Finally, the requirement of 
making available detailed petrographic data from Gök-
tepe quarries could settle the doubts which have arisen 
from this archaeometric study. 
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P. Lapuente, T. Nogales, P. León, H. Royo and M. Preite-Martinez

Abstract
This contribution reports the archaeometric study of 
four black fragmented pieces and one small red pedestal 
stored in the reserves of Villa Adriana, Tivoli. They were 
petrographically studied to know the lithology, before 
any isotopic comparison was performed. C and O stable 
isotopes and EPR similarity to the available databases 
helped to assign the provenance. Lapis basanites, Black 
Göktepe and Ain el Kasir in Tunicia were the most likely 
raw materials. 

Keywords
Villa Adriana, sculpture, provenance study, quarry, black 
stone, Göktepe, lapis basanites.

Introduction

This paper is a complementary study of the previ-
ous one dedicated to white sculpture in Villa Adriana 
(Lapuente et al. 2012). The archaeological context, 
methodology and techniques applied are extensively de-
scribed in the other paper.

The present archaeometric contribution investigates 
the stone provenance of four black fragmented pieces 
and one small red pedestal (Fig. 1). A sequential ap-
proach was used, taking into account petrography and 
cathodomicrofacies as the first step, combined with the 
C and O stable isotopes whenever necessary to further 
discrimination. One sample was subjected to EPR analy-
sis1 to verify black Göktepe.

Although thin section studies do not always assure 
an adequate determination of provenance, they should 
always be made first, to determine the geological nature 
of the rock, thereby avoiding any confusion between dif-
ferent black lithologies and bypassing unnecessary com-
parisons. An additional problem arises, in many cases, 
with recrystallized carbonate rocks whose boundary be-
tween an advanced diagenetized limestone and a marble 
of low metamorphic grade, is not always easy to establish. 
Description under the petrographic microscope followed 
criteria of classical classifications and references (Flügel 
2004). Both isotopes and EPR results were compared to 
the available databases.

Results and discussion

Results are described by lithology (Table 1). Differ-
ent options are discussed in detail with regard to prov-
enance.

Red marble (Sample TI-VA 42)

Red marble quarries used in antiquity, rosso antico, 
have not been identified in many places. Two principal 
regions of the Mediterranean area supplied this precious 
stone; Peloponnesus, in Greece and Caria in Turkey. The 
small red pedestal under study was archaeometrically 
compared to three types, the marmor Taenarium from 
Cape Tainaron, currently known as Cape Matapan on 
the Mani Peninsula, in Southern Peloponnesus, and the 
Iasos and Aphrodisias red marbles in south-western Ana-
tolia (Gorgoni et al. 2002; Lazzarini 2007).

The pedestal is a red marble (Fig. 2a) with crystal-
loblastic fabric, sometimes lepidoblastic when small mi-

Figure 1. Fragmented pieces under study

(Colour 8 cm)

6-Snake39-Niobid

13-Bull´s eye

42-Small
pedestal

46-Bull´s head

Fig 1. Fragmented pieces under study.



377

cas are developed. Calcite grains are slightly heteroblastic 
with a preferred orientation by syntectonic crystallisa-
tion. The maximum grain size is 1mm, while the average 
is 0.4 mm. Hematite is finely dispersed along the bound-
aries of calcites but it also concentrates in small nodules 
(Fig. 3a). This feature seems to be typical of lasos marble 
(Gorgoni et al. 2002) and also the MGS agrees with the 
Iassense uniforme (Lazzarini 2007). Quartz, plagioclase 
and opaque iron ores are accessory minerals. CL micro-
facies shows a bright intensity with an orange colour and 
heterogeneous distribution, with small shades associated 
to accessories and to zones where the hematite is concen-
trated inside the calcite crystals.

Isotopic signature (d18O:-2,66; d13C:2,52) matches 
those from the Mani and Iasos area fields (Fig. 4) offered 
by Gorgoni et al. (2002). However, in Fig. 5, these data 
are plotted on the diagram by Lazzarini (2007) where 
they are drawn outside the global isotopic diagram of the 
Mani quarries and, on the contrary, inside the marmor 
Iassense field, close to another red artefact analized by 
Lazzarini (2007)2. Taking into account petrography and 
isotopes, Iasos is currently the most convincing source, 
but it should later be coupled with new additional ar-
chaeometric results emerging from recently discovered 
quarries in Anatolian (Bruno et al. 2012).

Black stones

The use of the classical nomenclature such as lapis 
basanites, nero antico, bigio antico or bigio morato based 
on visual examination is known to cause confusion. Re-
cent databases have helped enormously in the study of 
locating the origin of black stones, but have highlighted a 
number of errors previously made due to the inexactness 
and ambiguity of their use in the literature (Attanasio et 
al. 2009; Yavuz et al. 2009; Brilli et al. 2010; Lazzarini, 
2010).To avoid any misunderstanding, the best solution 
is to describe the stones under the petrographic micro-
scope. 

In this study, black stones of different very fine 
grained lithologies were sampled. As these were very 
dark in colour from grey to greenish or deep black, they 
could easily be mistaken on the basis of ocular examina-
tion (Fig. 2b, c, d, e). This difficulty is even greater if we 
consider that the oxidation of the organic carbonaceous 
matter at the exposed surfaces tends to turn from black 
to grey (Lazzarini 2007). Table 1 compiles archaeological 
information and analytical results.

Metagreywackes (Samples TI-VA 6, 39)

There are two very dark greenish black pieces of very 
fine grained sandstone (Fig. 2b, c) whose petrographic 
features reveal its metagreywacke lithology with no fo-
liation (Fig. 3b). Detrital angular grains smaller than 

0,4mm, are composed of quartz, plagioclase, quartz-
feldspar rock fragments, opaques and muscovite. In-
terstitial matrix is abundant with chlorite, sericite and 
some epidote replacing the original detrital clay matrix. 
Minor calcite and iron oxide cements are also present. 
Under CL some colours appear: blue K-feldspar, green 
plagioclase, orange calcite and purple quartz. These pet-
rographic characteristics are well matched to those de-
scribed by Brown and Harrell (1995) like the metagrey-
wacke from Mons Basanites (wadi Hammamat, Eastern 
Desert of Egypt) which was sporadically worked from 
the Early Dynastic period through Roman times3. Other 
names are lapis basanites and “bekhen” the ornamental 
stone highly prized by the ancient Egyptians.

One of these samples was a fragmented snake (TI-
VA 6) and the other a fragment of Niobid (TI-VA 39). 
worthy of note are the details on the carving of the 
draped robes which manifest the artistic quality on this 
very hard stone (Fig. 1). This provenance confirms the 
requirement of the previous petrographic examination, 
especially when other Niobids from Villa Adriana were 
archaeometrically assigned to Nero Göktepe (Attanasio 
et al. 2009).

Black limestone (Sample TI-VA 13)

The sample under consideration (a bull´s eye) is 
a compact black stone (Fig. 2d) with rare white veins. 
Under the microscope it is a clayey fossiliferous lime-
stone, with a groundmass composed of iron oxide mic-
rite matrix and clay minerals enriched in organic matter. 
Depending on the amount of bioclasts present, it varies 
from a matrix-supported (wackestone) to a grain-sup-
ported fabric (packstone), after Dunham (1962). It can 
also be classified as a sparse biomicrite, after Folk (1959, 
1962), as the only allochems (skeletal grains) do not ex-
ceed 50%. Revised Dunham classifications by Embry 
and Klovan (1971) and wright (1992), retain the same 
name (wackestone to packstone) as the grains are smaller 
than 2mm and it preserves its depositional fabric. Grains 
are well sorted bioclastics, planktonic foraminifera, most 
of them Globigerinids, which exhibit their typical globu-
lar, uniserial, biserial and triserial multichambered sec-
tions. Their wall structures were obliterated by diagenesis 
and the intraparticle porosity was filled by sparite which 
is also present in the microveins. There are no siliciclastic 
grains but some remains of unidentified bivalves can be 
observed. Under CL there is nothing worthy of note, ex-
cept for its non visible luminescent behaviour (Fig. 3c).

To date, few high quality black limestones have been 
quarried and traded across the Mediterranean area, to 
reach Rome itself. The studied fragment was compared 
to the recently published databases previously cited. 
Consideration was also given to certain data that was 
provided a few years ago and whose lithology and rel-

2. Isiac Priest, inv. 117, Archaeological Nacional Museum Venezia. See Table 6, in Lazzarini (2007, 89).
3. It seems that the use of this Egyptian stone ceased in the 2nd century and was replaced by black stone from Caria (Attanasio et al. 

2009, 339).
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Figure 2. Fresh surface of archaeological coloured samples (TI-VA number). 
(a) Iaso red. (b) (c) Metagreywackes (Lapis basanites).
(d) Black limestone probably from Ain el Ksir (Tunisia). 
(e) Black Göktepe (Turkey).

(colour 17 cm)
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Figure 3. Photomicrographs in plane-polarised light and CLmicrofacies
(a) Rosso antico Iassense marmor. (b) Metagreywacke Lapis basanites.
(c) Black limestone, sparse biomicrite or wackstone, possible Ain el Kasir (Tunicia). 

(Colour 17 cm)
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Fig 2. Fresh surface of archaeological coloured samples (TI-VA number). (a) Red Iassense (b) (c) Metagreywackes (lapis basanites), (d) 
Black limestone probably from Ain el Ksir (Tunisia), (e) Black Göktepe (Turkey).

Fig 3. Photomicrographs in plane-polarised light and CLmicrofacies: (a) Red Iassense, (b) Metagreywacke (lapis basanites), (c) Black 
limestone, sparse biomicrite or wackstone, possible Ain el Ksir (Tunis).

Table 1. Coloured sculptures from Villa Adriana.
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evance were definitely known in terms of being widely 
marketed (Fornaseri et al. 1995; Bruno and Pallante 
2002; Agus et al. 2006). 

Regarding petrography, this sample can be compared 
to the black limestone from quarries exploited in pro-
consular Africa, modern Tunisia, reported by Agus et al. 
(2006) and Brilli et al. (2010). In fact, the black stone 
shows the typical open-marine pelagic features com-
mon in the Tunisian Bou Dabbous Formation of the 
Lower Eocene, contrasted with those studied by Tlig et 
al. (2010). It was compared to those from the Tunisian 
quarries of Djebel Oust, Djebel Azaeiza, Ain el Ksir, and 
even Thala (though it seems to be of modern exploita-
tion, Brilli et al. 2010), and the black limestone of Chios, 
in the Caria region (Lazzarini 2007; Brilli et al. 2010). 
From the petrographic data of 54 samples from Tunisia 
and 13 from Chios, the quarry which has similar mi-
crofacies is that of Ain El Ksir4.This quarry is located 
near Chemtou (ancient Simitthus) and is famous for 
the exploitation of giallo antico, which was widely used 
for the pavements of Villa Adriana, together with the  
pavonazzetto type (Salvatori et al. 1988).

Other options of possible provenance have been taken 
into account after the availability of data; a black fossilif-
erous limestone from Doliana, along with some recristal-
lized limestones from Mani5, both areas in Peloponnesus, 
(Bruno and Pallante, 2002). Fornaseri et al. (1995) com-
piled an extensive number of black limestones, (some of 
which are already mentioned above), in order to compare 
them with the Lapis Niger in the Comitium of the Ro-
man Forum, which was found to be a variety of the so-
called Palombino limestone from the Tolfa district, close 
to Rome. As some Palombino microfacies reported there, 
are comparable to those under review here, they have 
also been included in the isotope study6. Finally, some 
authors stress the importance of Teos black limestone7 
in the Roman world, a reason for which one sample re-
ported by Fornaseri et al. (1995) is also included here.

Fig. 6 shows the isotopic signature of the TI-VA 13 
sample (d18O:-4,06; d13C:-1,68) along with those from 
the quarries mentioned above and some archaeologi-
cal artefacts in black biomicrites provided by Lazzarini 
(2007). Five of these sculptures were undoubtedly carved 
in limestone from the Tunisian Ain el Ksir, but the 
other two samples from the Altar of Jugurtha8 remain 
unknown, though they probably came from an undis-
covered quarry in Tunisia (Lazzarini 2007). The isotopic 
values of our sample are plotted outside the fields of the 
quarries in question, but are relatively close to the Ain 

el Ksir and Chios samples. From these options, Chios 
should be rejected because its microfacies does not match 
at all. Compared to these Tunisian samples, ours is de-
pleted 0,93‰ in carbon, and 1,09‰ higher in oxygen. 
These anomalies could be related to the analytical proce-
dure for the acid treatment of samples due to the organic 
matter present in the sample, since it is difficult to argue 
other causes, either because the stone could be affected 
weatherwise, or in another way, through water-rock in-
teraction with a hydrothermal fluid. In this regard, the 
first option seems unlikely since in the case of superficial 
weathering, it is known that carbon values change only 
slightly but that oxygen becomes more negative (Herz 
1987). The second could be valid in terms of slightly in-
creasing oxygen values, but both possibilities should be 
excluded through lack of microscopic evidence of min-
eralogical disturbance.

Unrelated to these considerations, other settings can 
be added such as quarry sampling not having been exten-
sive enough and the stones exploited presenting a wider 
range of isotopic values. In this respect, it is worth not-

4. Table 1 of petrographic data (Brilli et al. 2010), although all of its 8 samples were classified as grainstones, this might be due to a typing 
error, since the microphotograh given as nero of Ain El Ksir (Sample CHM 6) seems to show the presence of abundant micritic depositional 
matrix. 

5. These are Mounatanistika, Alika and Kyparissos recrystallized limestones which have been included to compare isotopes, though they 
are quite different from the petrographical point of view. They have however been taken into account as they were listed in the Yavuz et al. 
(2009) database.

6. Hydrothermally altered simples have deliberately been discarded whose values of d13C are below -12.
7. Although to date no archaeometric database is available.
8. Numbers 2750 and 3517 from the Capitoline Museums.
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Fig 4. Isotopic diagram of rosso antico compared to the global 
area of quarries in South Peloponnesos and Carian marbles, 
after Gorgoni et al. (2002).
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ing that the two archaeological pieces cited by Lazzarini 
(2007) also show a wide dispersion, relatively close to 
the values found here. Fortunately, petrographic features 
with no peloids in our sample, keep it apart from the 
Altar samples. In conclusion, after all available black da-
tabase, Ain el Ksir is the most probable origin.

Black bituminous argillaceous limestone 
(TI-VA 46) 

A bull´s head carved in very fine black stone (Fig. 1), 
with no apparent vein, was analysed under the petrograph-
ic microscope, revealing its bituminous carbonate nature 
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affected by diagenetic recrystallization processes. It is com-
posed of extremely fine grained calcite, with patches where 
calcite is very fine grained and of mosaic texture. Zones 
where calcites are recrystallized, could be observed as a 
diagenetized limestone with an obliterate texture which 
should be classified as a sparstone (wright 1992). The gen-
eral microscopic view (Fig. 7) offers an assemblage of mi-
crocalcites with the appearance of have been foliated, but 
this arrangement resulting from the flattening of organic 
matter, iron oxides and argillaceous mudstone; impuri-
ties all irregularly distributed in dark planar laminations 
sometimes crinkled, but clearly sedimentary microstruc-
tures (Flügel 2004). This distinctive feature, only visible 
microscopically, is not a pervasive foliation (typical from 
regional metamorphism). Moreover, freshly cut, the stone 
shows a high degree of compactness (Fig. 2e). The patches 
where calcite displays a better mosaic texture are irregular, 
almost lenticular, sometimes showing a “ghostly” effect of 
recrystallized microfauna with a typical prismatic structure 
of carbonates. Subperpendiculars to the general orienta-

tion are small microveins filled with coarser calcite crystals 
which are not evident by visual examination. Being par-
tially patchy, grain size is quite different in each zone, so it 
is not worth characterizing the standard measurements, as 
with white marbles. The finer calcites are 20 mm long, but 
constitute the majority of the matrix. Mosaic patches are 
no more than 5 mm long in which calcites are quite uni-
form in size (100 mm). The calcites of prismatic texture are 
the biggest, ranging from 250 to 750 mm. Finally, in the 
microveins, calcite reaches 120 mm. Scraping the sample 
emits a distinctive fetid odour. Apart from its non visible 
luminescent behaviour, there is no comment to make on 
the CLmicrofacies.

To date, few recrystallized limestone (some of them 
regarded as black marble) quarries have been considered 
important in antiquity. The analyzed sample has been 
compared to recently published data (Bruno and Pal-
lante, 2002; Attanasio et al. 2009; Yavuz et al. 2009).

Petrographycally the black marbles from Mani Pe-
ninsula, in Southern Peloponnesus, are all characterised 

Figure 7. Different petrographic images of the 
same sample (TI-VA 46) attributed to Black 
Göktepe
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Fig 7. Different petrographic images of the same sample (TI-VA 46) attributed to Black Göktepe.

Fig 8. Isotopic signature of TI-VA 46 black stone compared with the available quarry data from Yavuz et al.(2009); Attanasio et al. 
(2009); Bruno and Pallante (2002). Data of archaeological pieces from Attanasio et al. (2009) are included.
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by a heteroblastic, mortar fabric with variable amounts 
of quartz, white mica, K-feldspar, apatite, ore minerals 
and graphite (Bruno and Pallante 2002) whose textural 
photomicrographs do not match the description of the 
sample under consideration. The geological notes of the 
black Göktepe9 offered by Yavuz et al. (2009) and At-
tanasio et al. (2009) reveal the character of low grade 
metamorphic calcitic marble with well defined foliation, 
granoblastic texture and an average grain size of 0.086 ± 
0.032 mm, even the sulphur odor upon scraping. These 
features could be consonant with those from our sample, 
moreover from the view of the unique photomicrograph 
published. An EPR analyses was obtained with the val-
ues of intensity (0,0245) and linewidth (0,5402) which 
reinforce this provenance as intensity in the Black Gök-
tepe ranges from 0,0205 to 0,1110 and linewidth is also 
matched (Attanasio et al. 2009).

Unfortunately, the fragmented sculpture studied 
showed no visible white to yellowish vein which seems 
to be a recurrent element of the black Göktepe. However 
many other black sculptures without this attribute have 
been attributed to Göktepe, after analytical tests (Attana-
sio et al. 2009).

The scatterplot of Fig. 8 illustrates the isotopic sig-
nature (d18O: -3,83; d13C: 3,87) of the sample (TI-VA 
46) along with the isotopic distribution of Mani marbles 
(Bruno and Pallante, 2002) and Göktepe black marbles 
from district 1 and 2 (Attanasio et al. 2009; Yavuz et al. 
2009). Signatures from three emblematic archaeological 
sculptures recently assigned to nero Goktepe have also 
been drawn (data from Bruno and Pallante 2002; Laz-
zarini 2007; Yavuz et al. 2009) together with those from 
the list of black Göktepe artefacts, some of them origi-
nally from Villa Adriana, published by Attanasio et al. 
(2009). 

Isotopic values agree with Göktepe provenance and 
are very similar to those of the Zeus sculpture from An-
zio, held at the Capitoline Museums (inv. 655) and a 
Dacian prisioner (inv. 779) at the Conservatory Palace, 
in Rome.

Conclusions

The analytical results confirm that different black 
stones were used for sculpturing proposes at Villa Adri-
ana, though their chronology is not available since they 
were collected from the fragmented collections stored in 
its reserves (León and Nogales 2008, 2010).

Though only four samples on black stones were ana-
lyzed, it is significant that three different sources provide 
the material. In other words, lapis basanites o metagrey-
wacke from Egyptian Mons Basanites (wadi Hamma-
mat) coexist with Turkish Black Göktepe and Tunisian 
Black Limestone, probably from the quarry of Ain el 
Ksir, near where the giallo antico was exploited. Iasos 

(Turkey) is currently the most convincing source for the 
small red pedestal.

This study is a new example of how knowing petro-
graphic data before any additional technique applied, is 
essential to avoid unnecessary comparison. 

These results emphasize the importance of Göktepe 
marble at Hadrian age in agreement with the signifi-
cant number of sculptures of Villa Adriana recently as-
signed to the black Göktepe quarries (Attanasio et al. 
2009). 
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Abstract
Roman Paestum became Colonia Latina in 273 BC, and 
enjoyed a wealthy economy for all the Republican pe-
riod as evidenced by the numerous existing ruins of the 
period, and demonstrated by the very early import (end 
of the 3rd century BC) of marble used for inscriptions, 
and later in the 2nd and 1st century BC also for statuary 
and small objects. A selection of these Republican marble 
artefacts and of some of Early Imperial age, including 
10 inscriptions, several statues, among which that of a 
togatus, a male portrait and an altar, was submitted to 
archaeometric investigation for the identification of the 
constituent marble. This included minero-petrographic 
analyses by X-Ray powder diffraction and optical micro-
scopy on thin section, as well as the determination of the 
C and O stable isotope ratios. The results indicate the use 
of marmor Lunense from Carrara for the inscriptions and 
the altar, and that of Pentelic and Parian marbles for stat-
ues and portraits. The very early use at Paestum of mar-
bles from the Apuan Alps is really remarkable, especially 
if one takes into account that this marble arrived only 
around the middle of the 1st century BC in Rome, and 
its use was rather limited till the late Augustan period.

Keywords
Paestum, Roman Republic-Early Empire, white marbles, 
archaeometric studies.

Roman Paestum started its life as a Colonia Latina in 
273 BC, and soon became a flourishing centre for cen-
turies, with a mixed population composed of the Greek 
descendants of ancient Poseidonia, the colony founded 
in the 4th century BC by Sybaritans, of the Lucans that 
occupied it at the end of the following century, and of 
the Roman colonists. That it had a thriving economy in 
the Republican period is immediately evident even from 
a short visit to the important existing ruins of the period, 
and is also demonstrated by the unusual early import (end 
of the 3rd century BC) of white marble used for inscrip-
tions. Such an import continued later in the 2nd and 1st 
century BC for statuary, small objects and architectural 
elements. A representative selection of these Republican 
marble artifacts and of some of the Early Imperial age, in-
cluding 10 inscriptions, several statues among which that 
of a togatus, a male portrait and an altar (for a complete 
list of the artifacts examined, see Table 1) was subjected to 
archaeometric investigation for the positive identification 
of their constituent marble. The purpose was also to shed 
new light on the diffusion of white marbles in Campania 
and in a peripheric provincial town such as Paestum.

ThE IMPORTATION OF whITE MARBLE INTO PAESTuM DuRINg ThE REPuBLIC 
AND AT ThE BEgINNINg OF ThE EMPIRE

M. Cipriani, L. Lazzarini and S. Cancelliere

Experimental

A total of 26 small samples were removed with a small 
chisel from hindered areas of 26 marble artifacts mostly 
exposed in the National Archaeological Museum of Paes-
tum. A short description of these artifacts, with their dat-
ing and inventory numbers, is reported in Table 1.

Minero-petrographic analyses

All determinations were made on a single fragment 
of ca. 1x1x0.5 cm for each sample. Part of the sample 
was finely ground and the powder subjected to isotopic 
analysis (see below). The remaining part was used for the 
preparation of a thin section for the mineralogical-pet-
rographic study of the marble under a polarizing micro-
scope. The purpose of this examination was to determine 
the fabric, accessory and secondary minerals, in addition 
to the calcite and dolomite characteristics which are the 
principal constituents of all types of marble. More spe-
cifically, the following parameters were determined:

– Maximum grain size, a parameter of significant di-
agnostic importance, as shown by recent studies, since it 
is linked to the grade of metamorphism achieved by the 
marble.

– Boundary-shapes of the calcite/dolomite grains, 
also connected to the type of metamorphic event that 
generated the marble.

– Type of fabric (homeoblastic = with isodiametric 
grains, heteroblastic = with grains of various dimen-
sions), in direct relationship with the type (equilibrium, 
non-equilibrium, retrograde metamorphism, polymeta-
morphism, etc.) and metamorphic grade.

For the petrographic description, previous specific 
studies of ancient marbles (Lazzarini et al. 1980; Gorgoni 
et al. 2002), as well as classical treatises on petrotectonics 
(Spry 1986) were taken into consideration. 

Isotopic analyses

Isotopic analyses were carried out on the carbon diox-
ide derived from small portions (20-30 mg) of the pow-
dered sample subjected to a chemical attack with 100% 
phosphoric acid at 25° in a special vacuum line, accord-
ing to the procedure suggested by McCrea (1950) and 
Craig (1957). The resulting CO2 was then analyzed by 
mass spectrometry. The instrument used is endowed with 
a triple collector and permits the measurement of both 
isotopic ratios (¹³C/¹²C and 18O/16O) at the same time. 
The standard adopted is PDB for both oxygen and car-
bon (the PDB standard is the rostrum of the Belemnitella 
americana of the Cretaceous Pee Dee Formation of South 
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Male portrait
40/30 BC

1
+
-

++ 1.48 Curved HE Mosaic 2.72 4.84
Stephani, Island 
of Paros (Greece)

Male portrait 
(inv. 4915)

1st century BC
2 + ++ +++ 1.40

Curved/ 
Embayed

HE Lineated 6.32 2.92
Mt. Penteli, 

Athens (Greece)

Inscription
ILP 162, 2nd 
century BC

3 + ++ 1.20 Curved HE
Mosaic with 
levels of fine 

grain size
6.28 2.48

Mt. Penteli, 
Atheens (Greece)

Female head
4th 2nd 

centuries BC
4 + 2.40 Sutured HE Mosaic 3.25 4.10

Stephani, Island 
of Paros (Greece)

Small base
Inv. P83511

5 +++ 4.05 Sutured HE
Interlocked 

mosaic
3.68 1.46

Lakkoi, Island of 
Paros (Greece)

Apollo
1st century BC

6
+
-

+
-

+ 2.80
Curved/ 
Embayed

HE Mosaic 1.02 2.03
Lakkoi, Island of 
Paros (Greece)

Aphrodite 
Santa Venera

7 + 1.66 Curved HE Mosaic 5.33 2.88
Mt. Penteli, 

Athens (Greece)
“Tiepolo” 
Aphrodite,

Santa Venera
8

+
-

+++
+
-

1.52 Curved HE
Mosaic, slightly 

lineated and 
stressed

3.07 4.75
Stephani, Island 
of Paros (Greece)

Aphrodite 
Torelli,

Santa Venera
9 ++ 2.48 Embayed HE

Mosaic, slightly 
stressed

3.56 4.45
Stephani, Island 
of Paros (Greece)

Aphrodite- 
Hek.,

Santa Venera
10 +++ 2.40 Embayed HE

Mosaic / 
Mortar

3.53 4.38
Stephani, Island 
of Paros (Greece)

Pudicitia,
Santa Venera

11
+
-

1.70 Embayed HE Mosaic 1.64 2.13 Carrara (Italy)

Artemis Pirati,
Santa Venera

12
+
-

+
-

+ 1.28
Curved/ 
Embayed 

HE
Mosaic, slightly 

lineated
6.08 2.70

Mt. Penteli, 
Athens (Greece)

Aphrodite & 
Pothos,

Santa Venera
13 +

+
-

+++ 1.00 Embayed HE
Mosaic, slightly 

lineated
3.87 2.55 Carrara (Italy)

Hermes,
Santa Venera

14 + 2.78
Curved/ 
Embayed

HE
Mosaic, slightly 

stressed
2.68 5.00

Stephani, Island 
of Paros (Greece)

Inscription of 
Laureia Quinti 

Filia Aedeus
15

+
-

+++ 0.65 Curved HE Mosaic 2.40 1.90 Carrara (Italy)

Inscription 
of M. Verrius 

Galonius
16 ++ 0.78 Curved HO Mosaic 1.86 1.99 Carrara (Italy)

Inscription 
of Digitus 
Caponius

17 + 0.91 Straight/Curved HE Mosaic 0.68 2.40 Carrara (Italy)

Male portrait 18
+
-

+++ 0.85 Curved HE Mosaic 5.64 4.44
Mt. Penteli, 

Athens (Greece)
Inscription of 

aediles
19

+
-

++ 1.12
Curved/ 
Embayed

HE
Mosaic, slight 

lineated
6.38 2.37

Mt. Penteli, 
Athens (Greece)

Inscription of 
III vir

20 2.01 Curved HE Mosaic 1.43 2.19 Carrara (Italy)

Inscription of 
II viri Flaccei, 

Inv. 623
21

+
-

+
-

+
-

++ + 0.36 Straight HO Polygonal 2.06 1.20 Carrara (Italy)

Inscription of 
Mineia

22 + +++ 0.95 Curved HO Mosaic 1.77 2.05 Carrara (Italy)
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Carolina). Isotopic characterization has proved to be very 
useful in the identification of marble in ancient artifacts 
(Gorgoni et al. 2002). Its use is becoming more and more 
widespread owing to its notable sensitivity, to the small 
quantity of material needed for the analysis, and to the 
availability of a rapidly growing data-base (Barbin et al. 
1991; Gorgoni et al. 2002; Attanasio et al. 2006) that 
permits increasingly trustworthy comparisons, especially 
if the isotopic data are evaluated together with the mine-
ro-petrographic results from the same samples, as in the 
present study.

The results obtained and their discussion

The results of all the analyses are shown in Table 1; 
those relating to the petrographic study have been sum-
marized in the table and the typical microscopic aspect of 
the marbles identified is shown in Fig. 1. The results of 
the isotopic measurements have been plotted in the two 
diagrams of Figs. 2 and 3. In general, it is clear the large 
prevalence of use at Paestum of fine-grained marbles over 
the coarse-grained ones. One may also see that the ar-
chaeometric examination of inscriptions and sculptures 
in various white marbles, selected exclusively from public 
contexts both civil and sacred, has enabled a start to be 
made on building up a picture of the areas of provenance 
of the marbles used in Paestum (with parsimony which 
is more apparent than real) between the mid-Republican 
period and the reign of Augustus. The study has not, 
for the moment, been extended to include marbles used 
in prestigious domestic architecture, for instance in the 
domus of the Late-Republican and Early Imperial aristoc-
racy (Bragantini et al. 2008), which still contain examples 
that escaped the systematic despoliation of late Antiquity.

In short, it can be stated that the earliest documented 
imports of marble after the Romanization of Paestum are 
almost exclusively marble tituli: two pieces – the small 
base of a statue (lost) from the suburban sanctuary of 
Aphrodite-Venus, with a dedication to the goddess (Tore-
lli 1993, 93; 1999, 55-56), resulted of marble from the 
quarries of Lakkoi on the island of Paros and the inscrip-
tion (ILP 162) (Mello and Voza 1968, 236-237; Torelli 
1999, 61) on Pentelic marble, commemorating an un-
known work financed with income from fines (Fig. 4) 
can be assigned to the second half-end of the 3rd century 
BC. But the most important element to emerge from the 

study concerns another inscription, unfortunately incom-
plete (ILP 161) (Mello and Voza 1968, 235-236) which, 
if it really does date from the mid 2nd century BC, would 
represent a very early use of Luni marble in Paestum, i.e. 
before the quarries began to be exploited intensively, tra-
ditionally believed to be in the Caesaraean age. 

Between the middle and the end of the Republican 
period, extending to the beginning of the Empire, im-
ports for the production of portraits and statues were var-
ied (Fig. 5-8) To some extent the raw material came from 
the quarries of Mount Pentelikon but above all from 
those of Paros (Lakkoi and Stephani), which were also 
the source of the marble for most of the statues from the 
nearby sanctuary of Aphrodite-Venus, late-Hellenistic 
copies made in the last decades of the 1st century BC 

Inscription of 
Cocceius Flaccus

23 ++
+
-

0.40 Curved HO Mosaic 1.73 1.99 Carrara (Italy)

Inscription of 
Aequus

24 +++
+
-

0.42 Straight HO
Polygonal, with 

triple points
1.77 1.97 Carrara (Italy)

Statue of 
togatus

Inv.6230
25 ++ 0.82 Curved HO Mosaic lineated 6.47 2.08

Mt. Penteli, 
Athens (Greece)

Altar of P. 
Avianus

26
+
-

++
+
-

0.72 Curved/Straight HO
Almost 

polygonal
1.47 1.90 Carrara (Italy)

Table 1. Results of the analysis. 

Fig. 1. Photomicrograph (N+, long side = 2.55 mm) of a 
detail of the thin section of samples: #1, Parian-1 marble 
(Lychnites); #2, Pentelic marble; #5, Parian-2 marble; #13 
Luni marble (top to bottom).
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and at the beginning of the following century (Pedley 
1993, 223-238) (Fig. 9). Analysis of the constituent ma-
terial of three of the statues mentioned, two of which are 
Aphrodite variants of the type known as Tiepolo (Pedley 
1993, 228-232, plates 55, a-b, 56,59 a-b; Torelli 1999, 
123-126, figs. 108-109), shows not only that they are 
all made of Parian lychnites marble (from Stephani) but 
also that they came from the same block; this prompts 
interesting speculation concerning the person or body 
that commissioned these sculptures which, like the oth-
ers from the sanctuary, have been held to be clear expres-
sions of the special significance attributed to an oriental-
type Aphrodite (Torelli 1999, 127) in the ancient cult 
of Poseidon during the Caesarean and Augustan periods. 
Only two of the sculptures from the latter half of the re-

publican period – the Aphrodite leaning against a pillar, 
with the figure of Pothos (Pedley 1993, 231-232, tables 
57, a - b, 58, a - b; Torelli 1999, 124, fig.104) on her 
left shoulder, and the slightly later figure depicting the 
Pudicitia type (Pedley 1993, 234-235, table 61 a; Torelli 
1999, 126, fig.106) - are sculpted in Luni marble. The 
former, a copy dating from about the middle of the 1st 
century BC of an Aphrodite type developed in the Hel-
lenistic period, is one of the few documented early uses 
of this material in the field of sculpture.

Indeed, although Luni (Carrara) marble was used 
more frequently in Paestum from the Caesarean period, 
and more still during the reign of Augustus, the evidence 
would seem to suggest that its use was reserved mainly 
for slabs and statue bases with carved inscriptions; by 

Fig. 2. Plot of the analysed 
fine-grained marbles in the 
reference isotopic diagram.

Fig. 3. Plot of the analysed 
coarse-grained marbles in the 
reference isotopic diagram.
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Fig. 4. Commemorative inscription noting a public works 
project (unfortunately unknown) which the owners financed 
with the proceeds from fines (2nd century BC). Paestum: 
provenance, within the urban area, unknown.

Fig. 6. Portrait of a man (around 40 BC ). Paestum: 
provenance, within the urban area, unknown.

Fig. 5. Portrait of a young man (40-30 BC) reworked in the 
second half of the 3rd century. Paestum: from the building at 
the south-western edge of the forum. Fig. 7. Head of female divinity, perhaps Aphrodite (2nd 

century BC). Paestum: from the sanctuary dedicated to Isis, 
sited outside Paestum, between Porta Marina and the coast.

ThE IMPORTATION OF whITE MARBLE INTO PAESTuM DuRINg ThE REPuBLIC AND AT ThE BEgINNINg OF ThE EMPIRE
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contrast, statuary and portraits continued to be executed 
mainly (but not exclusively) in Greek marble, as would 
seem to be exemplified by the statue of a togatus (Torelli 
1999, 154, fig.134) in Pentelic marble, dating from the 
Flavian period.
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Abstract
The aim of this work was to localize and to sample the an-
cient marble quarries of Campiglia Marittima (Livorno, 
Italy) in order to characterize them minero-petrograph-
ically (by X-ray powder diffraction and optical micros-
copy on thin sections) and isotopically (measuring the 
stable C and O isotope ratio by standard mass spectrom-
etry) to create a first database for use in archaeometric 
studies. The results can help distinguish this marble from 
that of Carrara and other similar fine-grained marbles 
used in antiquity and make it possible to determine the 
provenance of different types of Late-Republican arte-
facts (mortars, inscriptions, architectural elements, pave-
ments and sculptures) from the archaeological area of 
Populonia. Given the good quality of the marble, further 
analyses may be able to shed light on its possible regional 
distribution or even its export to neighbouring regions, 
also considering Populonia’s strategic position on the im-
portant Tyrrhenian sea trade routes.

Keywords
Campiglia Marittima, white marble, quarries, Populo-
nia, marble artefacts, minero-petrographic and isotopic 
analyses, Late-Republican period.

Introduction

Most people interested in antiquity know Carrara 
marble. It is one of the most famous white marbles in the 
world due to its renowned popularity in Roman times, 
when it was known as marmor Lunense, and was widely 
used throughout Rome and Italy before being also ex-
ported to North Africa and other western Mediterranean 
provinces of the Empire. Its fortune is undoubtedly also 
related to the importance of many masterpieces made 
with it (by Donatello, Michelangelo and other famous 
sculptors) during the Renaissance, to its large scale ex-
port towards the great European courts during the Ba-
roque and Neoclassical periods, and to its present world-
wide diffusion.

On the other hand, very few people are aware of the 
existence of other white Tuscan marbles (Franzini 1992), 
most of which were already used in ancient times. One 
of these, the marble of Campiglia Marittima (province 
of Livorno), was exploited intermittently from Medieval 
times until the early 20th century, when it was known 
as “Parian marble” due to its resemblance to the famous 
lychnites of the island of Paros (Repetti 1833, 421-422, 
1846, 42-43; Gaye 1840, vol.I, 563-564, 1840, vol.II, 
414-416; Savi 1851, ciii-cv; Guasti 1857, 95-96; von 

Rath 1878, 279-281; Merciai 1936, 61-73; Klapisch 
Zuber 1973, 51, 118, 156). In the 19th century it was 
hypothesized that this marble was known to the Etrus-
cans and Romans, as it outcrops in an area very rich 
in copper, lead, tin and silver ores that was under the 
control of Populonia in antiquity (Repetti 1833, 421; 
Gaye 1840, vol.II, 415-416). Other scholars have more 
recently suggested its possible exploitation in pre-Roman 
times and the existence of workshops in Populonia, due 
to the finding of various marble artefacts from the ar-
chaic period in the Populonia area (Bianchi Bandinelli 
1968, 229; Bonamici 1989, 86; 1996, 26; Bruni 1993, 
65-67; Fedeli et al. 1993, 114-115; Romualdi 1996, 437; 
2004, 190-191; Paoletti 2000, 93-95). Manual cuttings 
have recently been discovered in the site of Campo alle 
Buche, where a quarry was active until the beginning 
of the 20th century. Furthermore, the discovery next to 
the quarry of the remains of a village dated between the 
4th and 2nd centuries BC suggests that marble may have 
been exploited when Populonia was under the influence 
of Rome (Mannoni et al. 1995, 347-350).

In spite of this, Campiglia marble has received lit-
tle attention and was never fully investigated in terms 
of the history of its use and its minero-petrographic and 
geochemical characteristics. The fact that its macroscopic 
appearance is very similar to statuario, the purest of Car-
rara marbles, coupled with the great fame and fortune of 
the latter, mean that ancient artefacts are preferentially 
identified as being made of Carrara marble, without con-
sidering the possible use of Campiglia marble. In order 
to fill the gaps in our knowledge of Campiglia marble, 
initial sampling was performed in ancient quarries and 
outcrops, followed by laboratory investigations to solve 
possible archaeometric doubts. 

The results obtained constituted a first database, 
which was used to determine the provenance of different 
types of marble artefacts (dating from the 2nd to the early 
1st century BC) found at the site of the Etruscan city of 
Populonia when it was under the influence of Roman 
culture. white marble mortars, architectural elements, 
floors and sculptures were discovered (Cavari 2007; Ca-
vari and Bartali 2009; Mascione and Peresso 2009) dur-
ing archaeological excavations on this site conducted by 
the Universities of Pisa, Roma Tre and Siena under the 
supervision of the Soprintendenza ai Beni Archeologici 
per la Toscana (Materiali per Populonia vol. 1-8), as well 
as during excavations at the Buche delle Fate necropolis 
(Cambi et al. 2009).

Archaeological research on the acropolis brought to 
light the urban layout of a central part of the city dating 
back to the Etruscan - Roman era (end of the 3rd century 
BC - first two decades of the 1st century BC).

ThE whITE MARBLE QuARRIES OF CAMPIgLIA MARITTIMA (LIVORNO, ITALy) 
AND ThE PROVENANCE OF MARBLE ARTEFACTS FROM POPuLONIA 
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The area investigated covers the monumental sector, 
consisting of a sacred area (Fig. 1) with three temples 
built during the 2nd century BC (Romualdi 2002; Mas-
cione 2007, 2008, 2009). Houses and workshops bor-
dered a paved road which climbed up the slope towards 
a domus with a balneum (Coccoluto and Gasperi 2007; 
Gualandi and Bubba 2007) and a large building, called 
Le Logge, constructed on two levels (Mascione 2002), 
which may have been a second sanctuary (Manacorda 
2003). 

In 2007-2008 the necropolis of Buche delle Fate, sit-
uated close to the acropolis, was also investigated. It con-
sists of chamber-tombs excavated in a calcarenite quarry 
area and dates back to the period between the end of the 
3rd and the beginning of the 1st century BC (Cambi et 
al. 2009).

In approximately 80 BC Populonia was attacked by 
the troops of Sulla (Strabo V, 2, 6), following which the 
acropolis began its decline, being almost completely aban-
doned during the reign of Augustus (Strabo V, 2, 6). Ac-
cording to the ancient literature, only the sacred area shows 
a continuity of life, which does not seem to extend beyond 
the 1st century AD. The total abandonment recorded 
at the beginning of the 5th century by Rutilius Claudius 

Namatianus (I, 401-414), and confirmed by excavations, 
was followed by a partial occupation of the Temple C area 
between the 9th and 12th centuries (Costantini and Dadà 
2009, 19-22). In the 13th century the monuments of the 
acropolis were thoroughly sacked in order to recuperate 
building materials, probably for the construction of the 
first nucleus of the large fortress of Populonia. 

Geologic outlines and marble quarries of the 
Campiglia Marittima area

The hilly Campiglia Marittima area (around 15 km 
NE of Populonia) is characterized by outcrops of the 
non-metamorphic Tuscan sequence (Fig. 2). 

This sequence includes the Calcare Massiccio (mas-
sive limestone) formation (g1) focused on in this study. 
From a tectonic viewpoint the area represents a segment 
of the paleo-Apennine belt that formed during the Late 
Oligocene-Early Miocene interval and was dismembered 
during the Neogene by post-collisional extension. This 
extensional episode determined the emplacement of the 
Neogene magmatic complex represented by the Botro 
ai Marmi granodiorite (g) and the connected porphyry 

Fig. 1. The excavated area of the Populonia Acropolis: partial reconstruction (north-eastern view) of monuments (C. Mascione and E. 
Vattimo).
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dykes (m), which metamorphosed the surrounding Late 
Triassic limestones (Calcare a Rhaetavicula contorta – t2) 
and Early Jurassic limestones (Calcare Massiccio – g1 
and Calcare Rosso Ammonitico – g2), all belonging to 
the non-metamorphic Tuscan sequence.

The thermo-metamorphic process transformed the 
pure limestones of the g1 formation into white marbles 
in a large area around the granitic intrusion.

This study documented and investigated several quar-
ries (nos. 183, 190, 196, 206, 208, 209, 211), recorded 
in the Geominerary census files of the Archeominerary 
Park of S. Silvestro, which we were able to consult thanks 
to the kind collaboration of the Park’s management. The 
quarries are located at a low altitude along the Valle (val-
ley) dei Manienti on the western side of Monte Rombolo: 

three of them (nos. 208, 209, 211), of small dimensions, 
with quarry fronts a few meters high and wide (although 
modern systems of exploitation using explosives must 
have destroyed their original shape), show well preserved 
cutting marks and trenches (Fig. 3A, B, C). The quarry 
walls show the same kind of regular, horizontal or only 
slightly curved grooves (Fig. 3D), consisting of shallow 
ledges, as found in quarries of the Greek world, which 
seem to be the result of cutting with a light long-han-
dled pick with a very sharp point (waelkens et al. 1988a, 
93-100; 1988b, 17-18; 1990, 57-58; Dodge and ward-
Perkins 1992). A fragment of a half-finished mortar (Fig. 
4F) was found next to the quarry wall of Campo alle 
Buche (n. 211) during our survey and sampling. This 
undoubtedly proves the presence of workshops in the 

Fig. 2. Geological 
sketch map of the area 
investigated and location 
of the marble quarries 
and sampling spots. The 
thermo-metamorphic 
areas are marked by 
red hachures. Modified 
geological map based on 
Costantini et al. (1993). 
Map: C. Mascione 
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quarry village recently discovered on the top of the hill 
(Mannoni et al. 1995, 347). 

Sampling and experimental methods

Given the foreseeable variation in the thermo-meta-
morphic grade from the aureole of the magmatic intru-
sion and from the immediate boundaries to the periph-
ery, sampling was carried out in a radial direction from 
the intrusion itself, in both the outcrops and quarries. 
Special attention was paid to the quarries still showing 
traces of ancient exploitation, thus focusing the sam-
pling along the Valle dei Manienti (Fig. 2). Specifically, 
four several areas were considered: 1) the upper part of 
the Valle dei Manienti towards Rocca di S. Silvestro, i.e. 
the zone most distant from the magmatic intrusion; 2) 
the middle part of the same valley, between Campo alle 
Buche and Rocca di S. Silvestro; 3) the lower part of the 
valley near Campo alle Buche; 4) Campo alle Buche and 
the road to Villa Lanzi, i.e. the zone nearest to the mag-
matic intrusion. A total of 20 samples were taken from 
quarry fronts and marble outcrops. A list of the samples 
divided into the 4 zones is reported in Table 1.

To verify the correspondence of Campiglia marble 
with that of the archaeological artefacts found in excava-
tions at Populonia, microsamples were taken from some 
of the artefacts. The marble artefacts sampled (Fig. 4) 
were fragments of columns, bases and statues, tiles from 
an opus sectile floor, two thresholds and three grinding 
mortars, of which one was found in the settlement near 
Campo alle Buche. Their dates span from the 2nd to the 
beginning of the 1st century BC. A list of the samples is 
reported in Table 2.

All the quarry and field samples, as well as those 
taken from archaeological artefacts, were submitted to 
minero-petrographic and isotopic analysis as described 
below. 

Minero-petrographic analyses

All analyses were performed on a single, unique 
fragment for each sample. Part of the sample was finely 
ground and the powder submitted to isotopic analysis 
(see below).

The remaining part was used to prepare a thin sec-
tion to perform mineralogical-petrographic analysis of 
the marble under a polarizing microscope. The purpose 
of this examination was to determine the fabric and ac-
cessory and secondary minerals, in addition to the calcite 
and/or dolomite composition of the marble.

More specifically, the following parameters were de-
termined:

– maximum grain size - as shown by recent studies, 
this parameter is of significant diagnostic importance as 
it is linked to the grade of metamorphism the marble has 
undergone;

– boundary-shapes of the calcite/dolomite grains, 
which are also related to the type of metamorphic event 
that generated the marble;

– type of fabric (homeoblastic = with isodiametric 
grains, heteroblastic = with grains of various dimensions), 
in direct relation to the type (equilibrium, non equilib-
rium, retrograde metamorphic, polymetamorphic, etc.) 
and metamorphic grade of the marble.

For the petrographic description, previous specific 
studies on ancient marbles (Lazzarini et al. 1980; Gorgo-

Fig. 3. Cutting marks and 
trenches in the Valle dei 
Manienti quarries: no. 211 
(A); no. 208 (B); no. 209 
(C). Detail of the wall of 
quarry no. 209 (D). Photo: 
F. Cavari, F. Droghini, M. 
Giamello 
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ni et al. 2002), as well as classical texts on petrotectonics 
(Spry 1986), were taken into consideration. 

Isotopic analyses

The isotopic analyses were carried out on the car-
bon dioxide derived from small portions (20-30 mg) of 
the powdered sample subjected to a chemical attack with 
100% phosphoric acid at 25°C in a special vacuum line, 
according to the procedure suggested by McCrea (1950) 
and Craig (1957). The resulting CO2 was then analysed by 
mass spectrometry. The instrument used is endowed with 
a triple collector and permits the measurement of both iso-
topic ratios (¹³C/¹²C and 18O/16O) at the same time.

The analytical results are conventionally expressed in 
d units, in parts per thousand:

d =    R sample  _  1   x 1000     
            R std

in which R sample and R std represent the isotopic 
ratio of oxygen and carbon in the sample and in the ref-
erence standard, respectively. The standard adopted was 
PDB for both oxygen and carbon [the PDB standard is 
the rostrum of the Belemnitella americana of the Creta-
ceous Pee Dee Formation of South Carolina].

Isotopic characterisation has proved to be very useful 
in the identification of ancient marble artefacts (Gorgoni 
et al. 2002) and is becoming increasingly widespread 
due to its notable sensitivity, the small quantity of ma-
terial required for analysis and the availability of a rap-
idly growing database (Barbin et al. 1991; Gorgoni et al. 
2002; Attanasio et al. 2006). The latter permits increas-
ingly reliable comparisons, especially if the isotopic data 

Fig. 4. Some of the 
archaeological artefacts 
examined in this study: 
tiles from an opus sectile 
floor (A); head from the 
necropolis of Buca delle 
Fate (B); large mortar (C); 
base (D); fragment of a 
column (E); small mortar 
from the settlement of 
Campo alle Buche (F). 
Photo: F. Cavari and F. 
Lucherini 
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are evaluated together with minero-petrographic results 
from the same samples, as in the present study.

Results and discussion

The marble of the Campiglia Marittima quarries

As expected, being typical thermo-metamorphic 
rocks, the Campiglia marble shows a considerable vari-
ation in granulometry and a complex fabric (from the 
point of view of the calcite grain boundaries) as they ap-
proach the magmatic intrusion at Botro ai Marmi. On 
the basis of these parameters (although the changes are 
gradual) and of the microscopic features of the thin sec-
tions, we summarised the results in Table 1, and divided 
the areas sampled into four zones, as follows:

1) In the zone most distant from the intrusion (the 
upper part of the Valle dei Manienti) the marble is char-
acterized by a homeoblastic mosaic/polygonal microfab-
ric (Fig. 5A) with grain boundaries varying from straight 
to faintly curved, grain dimensions of 40 to 400 mm (av-
erage: 150 mm, in any case < 200 mm) and a maximum 
grain size (MGS) varying from 0.4 to 0.58 mm. within 
this zone, one sample (CA 14) taken from the outcrop 
along the road to Monte Calvi (below Rocca di San Sil-
vestro) shows an even smaller grain size (from 20 to 150 
mm, with an average around 40-60 mm);

2) In the middle part of the Valle dei Manienti the 
marble shows a homeoblastic polygonal microfabric 
(Fig. 5B) with grain boundaries varying from straight to 
faintly curved and crystal dimensions of 40 to 480 mm 
(average: 240 mm, in any case > 200 mm);

3) In the lower part of the Valle dei Manienti (to-
wards Campo alle Buche) the marble shows a heterob-
lastic/homeoblastic mosaic/lineated microfabric (Fig. 
5C) with grain boundaries varying from straight to 
strongly embayed and crystal dimensions of 80 mm to 
around 2 mm (average: 500 mm); MGS varies from 1.28 
to 2.16 mm.

4) Near the intrusion (Campo alle Buche) the marble 
maintains the same granulometry as zone 3, with MGS 
varying from 1.20 to 1.76 mm, but it shows a prevail-
ing heteroblastic mosaic-to-slightly lineated microfabric, 
sometimes ameboid, with grain boundaries varying from 
strongly embayed to sutured (Fig. 5D); a typical feature 
is the presence of recrystallization phenomena, mani-
fested as the presence of fine-grained calcite crystals at 
an intercrystalline level due to the locally varying meta-
morphic grade.

Comparing the microscopic characteristics of the 
Campiglia marble with those of the other important 
fine-grained marbles used in antiquity (Gorgoni et al. 
2002) the MGS values (Fig. 6) highlight that some over-
lapping occurs with the Parian 1 and 3, Carrara, Pentelic 
and Thasian-3 marbles. 

Dokymaean marble (whose MGS is not reported in 
figure 6) may also be confused with Campiglia marble. 
Of all these marbles the Parians and the Dokymaean may 
easily be distinguished by their fabrics, as described in 
Gorgoni et al. (2002), while the typically sutured bound-
aries of Thasian-3 and its dolomitic composition make 
it recognizable from the others. However, differentiating 
Carrara and Pentelic marbles from Campiglia marble is 
more challenging.

Fig. 5. Photomicrographs 
of thin sections of typical 
Campiglia marble: from 
zone 1 (A); from zone 
2 (B); from zone 3 (C); 
from zone 4 (D). All these 
images are in transmitted 
light with crossed polars. 
Photo: F. Droghini and 
L. Lazzarini.
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In this case, the distinguishing petrographic features 
of the marbles studied here are as follows:

– a much more common heteroblastic fabric in Car-
rara and Pentelic marbles, the latter being constantly lin-
eated and often stressed;

– a much finer and more homogeneous average grain 
size in Campiglia marble;

– the high purity of Campiglia marble: qualitatively 
and quantitatively very small amount of accessory min-
erals compared to the common presence of quartz and 
albite in Carrara marble, and of the same minerals plus 
muscovite and chlorite in Pentelic marble; also the latter 
two marbles also often contain apatite and pyrite.

Isotopic analysis of the quarry and outcrop samples 
from the Campiglia area gave d13C values ranging from 
0.27 to 2.21 PDB and d18O values of 5.41 to 12.40 
PDB. The results were plotted on the diagram in Fig. 7.

The marked variation in these two parameters may 
be explained by fluid exchanges between the limestone 
protolith and the magmatic mass occurring in different 
areas of the metamorphic aureole. 

when the isotopic field of Campiglia marble is plotted 
on the reference diagram for fine grained marbles (average 
MGS < 2 mm) (Fig. 8), it can be seen that the field partial-
ly overlaps with those of Pentelic (Pike 2009) and Doky-
maean marbles, thus making it necessary to determine the 
petrographic features as well in order to make a clear dis-
tinction. In contrast, Carrara marble – the main rival to 
Campiglia marble – is easily distinguishable isotopically.

The marble of the archaeological artefacts

Table 2 reports the results of the minero-petrographic 
examination of thin sections of the artefacts mentioned 
above, together with those of several isotopic analyses 
performed on the artefacts of which the provenance was 
not clear following microscopic study. 

From the results obtained and especially the isotopic 
analysis, which placed all samples in the newly identified 
field of Campiglia (Fig. 9), it appears that all the artefacts 
examined from the area of Populonia were made with 
local Campiglia marble.

More specifically, the artefacts can be divided into 
three groups according to their different petrographic 
characteristics (Table 2). As said, the main parameters 
to vary are granulometry (average: from 240 mm to 500 
mm) and grain boundaries (from straight-faintly curved 
to embayed-sutured, sometimes showing boundary re-
crystallization phenomena). This structural variability 
was also found in the thermo-metamorphic marbles of 
the Campiglia area, depending on their distance from the 
magmatic intrusion. The marble samples from quarries 
no. 208, 209, 211, in which traces of ancient exploitation 
can still be seen, show the closest similarity to the artefacts 
examined. It may therefore be concluded that these quar-
ries, situated along the Valle dei Manienti, supplied the 
materials from which the artefacts analysed were made. It 
should be taken into consideration that the other quarries 
in the same valley (nos. 183, 190, 196) show very similar 
fabric characteristics. However, as their exploitation traces 
are not compatible with ancient ones, they seem to be a 
less likely source of Etrusco-Roman artefacts. 

Fig. 6. Campiglia marble plotted on the MGS diagram of the 
most important marbles used in antiquity. 

Fig. 7. Campiglia marble plotted on the isotopic diagram. Fig. 8. Campiglia marble plotted on the isotopic diagram of fine-
grained marbles used in antiquity. 
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Concluding remarks

The minero-petrographic and isotopic results of the 
analyses performed on the quarry and field samples, as 
reported above, constitute a first database for the archaeo-
metric identification of the marble of Campiglia Marit-
tima. The identification of several marble artefacts from 
Populonia and the surrounding area as being made of 
Campiglia marble has proved that this marble was used 
in Late Etruscan-Early Roman times. It is currently very 
difficult to estimate the amount of Campiglia marble 
that was exploited during this period, due both to the 
present-day destruction of ancient quarry fronts and to 
the lack of archaeometric characterization of marble arte-
facts. For the moment we have demonstrated that Cam-
piglia marble was used locally during the period cited to 
make architectural elements and various other artefacts, 
including sculptures. Judging from the dimensions of the 
quarries it is quite likely that only objects of limited size 
could be obtained from Campiglia marble. In fact this 
marble has not been identified, as previously supposed, in 
the structural elements of the theatre in Volterra (Pizzigati 
2008). Further analyses on ancient marble objects from 
the region (Tuscany) will shed light on the distribution of 
this marble at varying distances from its quarries. Given 
its good quality, which is comparable with that of the 
other fine-grained marbles used in antiquity, and consid-
ering the strategic position of the town of Populonia and 
the relevance of its harbour, situated along the important 
northern Tyrrhenian sea trade routes, we can hypothesize 
its large scale distribution and possible export to Rome. 
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Abstract
Since 2007, several underwater excavations have been 
undertaken by diving in the Rhône River at the level of 
Arles town. Many Roman sculptures have been discov-
ered in the depths of the river. Five of the major marble 
statues including a portrait of Caesar likely carved during 
the dictator lifetime and a great statue of Neptune, were 
studied in order to know the marble provenance. After 
preliminary macroscopic examination, the identification 
of the marble material was investigated on samples us-
ing different types of analyse: the description of the main 
petrographical features, cathodoluminescence examina- 
tion and quantification, carbon and oxygen isotopic 
study. The results show that the five marbles have not 
at all the same origin but come from various Greek and 
Roman quarries. 

Keywords
white marble, Docimium, Penteli, Thasos, Carrara, 
Naxos, cathodoluminescence, isotopes, statue.

Introduction

During classical Antiquity, white marble was a major 
material found in sculpture, in particular for statues. Nu-
merous quarries were known and exploited in continental 
Greece, Egean Islands, Minor Asia, and Italy (Lazzarini 
2004). In Roman times, sculpture have benefited of the 
use of these different white marbles which were shipped 
all over the Mediterranean basin. Illustrious men, gods, 
goddess, mythological heroes decorated the temples, the 
public buildings and the finest dwellings.

when a white marble sculpture is found during ar-
chaeological excavation work, it is difficult to determine 
its provenance. Indeed, all white marbles are geologically 
composed by calcite grains of the same compact assem-
bling, resulting from metamorphism of limestone under 
the effects of very high pressures and temperatures as-
sociated to great tectonic events. Even though the prov-
enance is difficult to determine, it may provide some de-
cisive arguments with regards to the history of the works 
of art, autochthonous or not. It could also be compared 
to other pieces discovered nearby, and related to some 
disappeared antique place. 

Since 2007, underwater excavations have been under-
taken by diving in the Rhône River at the level of Arles 
town. Many Roman marble sculptures have been discov-
ered in the depths of the river. without any stratigraphic 
information, it is obvious that for each piece, both its 
identification and its origin could be useful in order to 

enhance archaeological hypotheses. A provenance study 
has been undertaken and in a first step, the research was 
focussed on five of the major marble statues including a 
portrait of Caesar likely carved during the dictator life-
time and a great statue of Neptune.

Material and method

Five of the most emblematic white marble sculptures, 
found in the Rhône River were studied: the head of Cae-
sar (AC), a broken Neptune statue (AN), a portrait of 
Lepidus (AP), a piece of Tiara from a monumental sculp-
ture (AT) and a head of Venus (AV).

Little samples, no larger than two or three millime-
tres, were taken in some cracked areas. Regarding the 
statue of Neptune, some drilled-cores, made available for 
restoration purposes, were studied. 

The methodology of the study is based on a wide 
range of approaches in order to multiply the amount of 
information collected from the sample and to increase the 
possibility of obtaining significant characterization of the 
material. The examination of thin section under optical 
microscope enables to describe the petrographic and tex-
tural properties and to measure the maximum grain size 
(MGS) of each marble (Moens et al. 1995). On the same 
thin section, high voltage (15 KV and 450 µA) initiates 
the cathodoluminescence phenomenon (CL, Cathodyn 
OPEA France) (Barbin et al. 1992). The latter mainly 
relies on Mn2+ amount, a minor element substituting cal-
cium within the calcite crystal frame. Marbles may have 
homogeneous or heterogeneous CL. The analysis can be 
performed directly on a few grains or on a compressed 
powder which gives a more representative homogeneous 
view of the material or on thin section. The results can 
be expressed on one hand as a photo reflecting the CL 
emission of each part of the preparation. On the other 
hand, normalized quantitative measurements of the CL, 
intensity and/or wavelength, can be given (Blanc 1995).

In addition, stable isotopes analyses were performed 
on a Scira 9 VG Instruments mass spectrometer coupled 
with an on-line automated carbonate extraction system. 
This method has been developed on numerous samples 
from quarries to locate the white marbles provenance 
(Herz 1987). In the representative diagrams of carbon 
and oxygen isotopic ratios, statistical ellipses constrained 
most of the classical white marbles used in Antiquity. 
The location of the data, plotted in the graph, enables 
one or more hypothesis about the marble provenance. 

Traces of colour that could be the remaining part of 
a polychrome on one of the sculptures (head of Venus) 
were analysed with a scanning electronic microscope 
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(SEM, Supra 55 VP Zeiss) fitted with an energy disper-
sive X-Ray spectrometer (EDS, Sahara PGT (SPD)).

Results

On the Caesar’s portrait (Fig. 1), the permission of 
sampling was given by the curator to the conservators 
for carefully collecting some matter in two different loca-
tions. Two thin sections were made for further investiga-
tions and it was also possible to study grain size and a 
first preliminary CL on tiny remains. The latters, cleared 
from any foreign matter, were powdered, in order to per-
form some quantitative CL on compressed powder and 
some isotopic analysis. 

The white marble has a MGS between 1.1 and 2 mm 
and is fine to medium grained. Texture is homeoblastic. 
Crystal boundaries are simple, mainly curved and some-
times straight. Fabric is of mosaic type, slightly stressed. 
Crystals have mechanical macles and undulate extinc-
tions typical of solid deformations due to strain.

CL is non homogeneous inside the crystal. The crys-
tal core is weakly luminescent, very dark whereas the 
crystal becomes progressively more and more luminous 
and orange towards the edges. The boundary with the 
neighbouring grain is enhanced by a luminous vein (Fig. 
2). The isotopic ratios are d13C = 2.04 ‰ PDB and d18O 
= - 4.82 ‰ PDB for the first sample and d13C = 1.37 ‰ 
PDB and d18O = -4.85 ‰ PDB for the second one. Both 
samples fall within the limits of the Docimium (Afyon) 
source field (Fig. 3).

The most probable hypothesis for the provenance of 
the sample is Docimium (Afyon), in Phrygia (Anatolian 
Turkey). 

The white marble of the great statue of Neptune (Fig. 
4) is fine grained (MGS = 0.4 mm). Crystal boundaries 
are curved to embayed. Texture is homeoblastic. The 
stone shows a mosaic fabric slightly stressed. Some me-
chanical macles due to compressive stress are observed. 
Grain shapes are simple almost saccharoïdal and a few 
pyrites are present as accessory mineral. CL is strong 
orange showing a normalized intensity of 375 (Blanc 
1996). The brown to yellow heterogeneous discoloration 
of the surface of this statue can be considered as a stain, 
more likely resulting from its stay underwater in the 
Rhône River. CL and isotopic ratios in the yellow part 
and the white part have been compared. Results for CL 
and isotopic ratios are exactly the same. There is no dif-
ference between these two places: d13C = 2.91 ‰ PDB, 
d18O = -6.68 ‰ PDB and when plotting, the data fall 
within the Penteli field (Fig. 3). 

The Lepidus’ portrait (AP) (Fig. 5) is cut off in a fine 
grained marble (MGS = 0.4 mm). Texture is homeoblas-
tic. Fabric is of mosaic type and the crystals boundaries 
are curved to more or less embayed. CL is low to me-
dium, the colour is brown, with a normalized intensity 
of 76. Isotopic ratios: d13C = 2.03 ‰ PDB and d18O = 
-2.02 ‰ PDB fall in the Carrara ellipsis (Fig. 3). All cri-
teria confirm the hypothesis of Carrara provenance.

The marble used for the Tiara (AT) (Fig. 6) is medium 
to coarse grained with a MGS = 1.6 mm. This feature is 
certainly underestimated due to the smallness of the sam-
ple required for the making of the thin section. Crystal 
boundaries are sutured to embayed. A peculiarity appears 
in the fabric of this marble: crushed zones cross through 
the coarse grains which have mechanical macles. The tex-
ture is heteroblastic and brecciated with a mortar fabric. 
CL displays the specific red colour (650 nm) of dolomitic 
marble. The mean intensity CL is 82. The isotopic ratios 
are: d13C = 3.87 ‰ PDB and d18O = -2.33 ‰ PDB. It 
falls within the Thasos Cape Vathy field (Fig. 3). This hy-
pothesis is founded: the Tiara marble comes from Thasos 
Island and probably from the Cape Vathy zone.

Fig. 1. Caesar’s portrait. Photo: Philippe Blanc.

Fig. 2. Heterogeneous CL within the crystals on the thin 
section of the marble of Caesar’s head. Photo: Philippe Blanc. 
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Fig. 3. Isotopic results for 
the five sculptures. Diagram 
from Attanasio et al. 
(2006). AC: Caesar head, 
AN: Neptune statue, AP: 
Lepidus portrait, AT: Tiara, 
AV: Venus head. 

Fig. 5. Lepidus’ portrait. Photo: Philippe Blanc. 

Fig. 4. The 
great statue 
of Neptune. 
Photo: 
Philippe Blanc. 
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The head of Venus (AV) (Fig. 7) is eroded, but still 
shows an aesthetic interest. It was carved in a very trans-
lucent white-bluish marble. Grain size is coarsed with a 
MGS of 1.6 mm measured on thin section, which cer-
tainly has been underestimated as previously stated. Tex-
ture is homeoblastic. The fabric is a mosaic one. The crys-
tals boundaries are mainly curved but sometimes straight. 
Mechanical polysynthetical macles are numerous. Closed 
fissures hide fluid inclusions. The calcite is not lumines-
cent, but some late luminescent crystals that took place 
in micro cracks give a specific appearance to the grains. 
CL intensity does not exceed 21 which is very low (Fig. 
8). The isotopic ratios d13C = 2.15 ‰ PDB and d18O = 
-3.39 ‰ PDB and the relevant dot falls within the Aph-
rodisias source field according to Herz (1987). Neverthe-
less, the last data (Attanasio et al. 2006) give an ellipsis for 
Naxos-Melanes which overlaps Aphrodisias one (Fig. 3) 
and corresponds better to the absence of luminescence, 
and to the coarse grain size. The most probable hypoth-
esis is the Naxos Island and its Melanes quarry.

On the surface of this sculpture, one can guess traces 
of a black colour that could be the remaining part of a 
polychrome present on the hairs and around the eyes. A 

very small sample, a part of a grain, extracted with the 
help of a scalpel was observed under SEM without any 
coating. Microanalysis by EDS was carried out on the 
black matter and on the white calcite marble for com-
parison in order to bring to the fore the constitutive 
elements of the coloured layer. On the calcite surface, 
C, O and Ca were obviously detected whereas C, O, 
N, P and Ca were identified on the black surface (Fig. 
9). The element composition matches with the “ivo-
ry black” or “animal black” ones. They are both black 
pigment obtained by calcination of bones. Bones are 
constituted of calcium phosphate, but they also contain 
carbon and nitrogen due to the combustion of organic 
matter.

Venus was probably coloured, its hair was black and 
its eyes were underlined by painting. 

Conclusions

Our work on the white marbles provenance has been 
conducted with a multidisciplinary approach based on 
different analytical methods. The determinations are 
clearly improved by combining such various methods. 
At the end, the suggested hypotheses for the origin of 
the five studied sculptures rely on several independent 
criteria (Table 1). 

The marbles of the five sculptures have five different 
provenances. The marble of Caesar’s head which is dated 
to the second half of the 1st century BC (Long 2009) 

Fig. 6. The Tiara of a great statue of Ephesian Artemis. Photo: 
Philippe Blanc. 

Fig. 7. Venus head. Photo: Philippe Blanc. 
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Fig. 9. Microanalysis (SEM/EDS) of the black deposit on 
Venus’s head: the presence of C, N, O, P and Ca matches 
with calcinated bones or ivory black which are both ancient 
black pigments containing calcium phosphate and organic 
matter enriched with carbon and nitrogen. 

Fig. 8. CL of the marble of Venus head: no CL within 
the coarse crystals, but luminescent cracks underline their 
cleavages. Photo: Philippe Blanc. 

Ph. BLANC, Ph. BROMBLET AND L. LEROuX

Table 1. Results of the observations and analyses carried out on the five samples of statuary found in the Rhône River studied for 
their provenance. 

Sculpture 
(sample) 

Average 
grain 
size 

MGS       
mm 

Calcite 
crystals 

boundaries 
Texture Fabric δ13C δ18O CL 

(normalized) Hypothesis 

Caesar
 

  
 








 
Caesar
  

Neptune
 


  

 




 



(375)


Neptune
  



(385)

Lepidus
 


  

 




  
(76) 

Tiara
   

  
   (82) 



Venus
   

 




  
(21)
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comes from Docimium in Minor Asia. The great statue 
of Neptune dated from the second half of the 2nd cen-
tury AD (Hermary 2009a) was made in Penteli marble. 
The Lepidus’ portrait carved at the end of the 1st century 
BC (Checa 2009) is in Carrara marble. The marble of 
the Tiara of the great statue of Artemis dated to the 2nd 
century AD (Hermary 2009b) is a Thasos marble from 
Cape-Vathy. The head of Venus which shows traces of 
polychrome is dated to the middle of the 3rd century AD 
(Picard 2009) and its marble comes from Melanes quarry 
of Naxos Island. 

Stylistic studies have concluded to a wide range of 
ages for these five statues found close together in the 
Rhône River. Our investigations show that they were also 
carved in various white marbles coming from Greece, 
Minor Asia and the Italian peninsula. Regarding this 
diversity of age and marble material, it seems that the 
five sculptures should come from some different sources 
rather than a single original place or monument of the 
Roman town of Arles.

Nobody knows when and why these statues fell down 
to the river. The material diversity shows how long white 
marbles and/or white marble sculptures have travelled 
through the Roman Empire, all over the Mediterranean 
area, on the Rhône River up to the town of Arles.

The colony of Arles (Arelate) was founded by Caesar 
whom one portrait likely carved during his lifetime was 
lying underwater within statues of gods. Combined with 
gilded bronze, cast iron statues and limestone architec-
tural pieces already found in the depths of the river, these 
marble sculptures illustrate how rich and flourishing be-
came the Roman city.

After this preliminary identification work, further in-
vestigations will be carried out on about twenty other 
sculptures in order to have a broaden knowledge on the 
diversity and the wealth of the marble sculptures which 
have been preserved in the Rhône River. 
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Abstract
The study of the Roman marble quarries of the south of 
the Iberian Peninsula is a necessary step for the correct 
identification of the provenance of the marble archaeo-
logical materials used in the Hispanic-Roman towns. De-
termining whether they are local (from the Baetic prov-
ince) or imported marbles, is a task which yields informa-
tion on the scale of use and trade of the different quarry 
products. This line of research has been developed at the 
University of Seville by a first project1 that enabled the 
detailed study of the main Baetic quarries, including the 
district of Almadén de la Plata (Seville). This paper has 
been supported in the framework of a second ongoing 
project2 and presents the data obtained from the mate-
rials documented during the recent archaeological work 
carried out at the quarries of Almadén de la Plata. In par-
ticular, the aim is to provide a petrographic characterisa-
tion and a preliminary geochemical composition of sam-
ples taken from the Roman quarry faces and extraction 
products of two areas in the Almadén de la Plata district 
(Loma de Los Castillejos and Cerro de Los Covachos).

Keywords
Marble, petrography, elemental geochemistry, Almadén 
de la Plata, Spain.

Introduction and objectives

In this same volume, Rodriguez et al. offer an updated 
overview of the archaeological study of the quarries of 
Almadén de la Plata, and a historical contextualisation 
of this important area of Roman stone extraction, pos-
sibly the most significant of the territory of Roman Ba-
etica and the only one that became imperial property, at 
least by the time of Hadrian, as a result of the new needs 
created by the important urban transformation of Italica 
(Santiponce, Seville). The Roman quarry of Cerro de Los 
Covachos has been known for a long time (Canto 1977-
78), but there is a second large area of Roman exploitation 
at the site named Loma de Los Castillejos, in the same 
municipal district of Almadén de la Plata, approximately 
10 kilometres southeast of the present-day town3.

The aim of this contribution is to present a prelimi-
nary report on the ongoing characterisation of the mar-
bles of the Roman quarry faces of Loma de Los Castillejos 
and Cerro de Los Covachos. The best preserved Roman 
locus of Los Covachos has recently been excavated under 
the direction of one of the authors4. Ashlars, columns 
and blocks have been documented nearby the outcrops 
and confirm the Roman quarrying activity of the area 
(Rodriguez et al. 2012).

Marbles from the quarry of Los Covachos have been 
studied previously by Lapuente (1995), Àlvarez et al. 
(1998, 2009), Lapuente et al. (2000), Lapuente and 
Blanc (2002) and Morbidelli et al. (2007), while Los 
Castillejos area has only recently received attention (On-
tiveros 2008). However, there has been no overall study 
of the petrology and elemental geochemistry of both 
areas. The purpose of this paper is to provide a basis 
for the characterisation of the materials from these two 
quarry sites from a broader perspective, in view of the 
correct identification of archaeological pieces made out 
of these marbles. The discrimination of marbles from 
the different known quarries of the Almadén district is 
an on-going task, given that new extraction sites are still 
being identified.

Geographical and geological setting

The quarries of Cerro de Los Covachos and Loma 
de Los Castillejos are located in the area of Almadén de 
la Plata, in the north-east of the province of Seville (Fig. 
1). They are outcrops of marble with evidence of ancient 
extraction that could date to Roman times. The quar-
rying activity at Los Covachos continued until recently, 
while the site of Los Castillejos shows no recent work-
ing. Although we cannot as yet confirm a precise date for 
the abandon of the quarries of Los Castillejos, it seems 
that their location in a hilly area of limited access and 
more costly extraction may have been important factors 
to cease the quarrying activity.

The marble outcrops under study are located with-
in the southern-most area of the Ossa-Morena Zone 
(OMZ), in the unit named Aracena Metamorphic Belt 
(Bard 1969) (AMB), located along the contact of the 
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OMZ with the Sub-Portuguese Zone (SPZ). The AMB 
is a metamorphic structure, made up by blocks with con-
trasting structural and metamorphic features, oriented 
approximately Nw-SE, limited by areas of ductile fault-
ing of Late Hercynian age.

This geologically complex area has received several 
names “Banda Metamórfica de Aracena, BMA” (Bard 
1969), “Faja Metamórfica de Aracena-Almadén de la 
Plata” (Chacón et al. 1983) and “Macizo de Aracena s.l.“ 
(Apalategui and Sánchez 1991), and has been studied in 
numerous works (Bard 1969; García Monzón et al. 1974; 
Bard and Moine 1979; Dupuy et al. 1979; Apalategui et 
al. 1983, 1990; Crespo-Blanc and Orozco 1988; Crespo-
Blanc 1991; Giese et al. 1994; Castro et al. 1999; Díaz 
Azpiroz 2006; Díaz Azpiroz et al. 2002, 2003, 2004).

The Massif of Aracena s.l. is divided into two are-
as (ábalos 1987, 1988): the Massif of Aracena s.s. and 
the Almadén de la Plata Core. These two structures are 
separated from the rest of the OMZ by a series of NE-
Sw fractures (Bard 1967; Apalategui et al. 1983), the 
intensity of which increases towards the East where the 
disjunctions reach several kilometres.

The northern limit of the Almadén de la Plata Core 
coincides with a mechanical contact (Zufre Fault) while 
its southern limit is more controversial. Indeed, the 
southern limit has been identified by different research-
ers as the thrust fault of Ficalho (Chacón et al. 1983), the 
limit with the carboniferous materials of the SPZ (Flori-
do and Quesada 1984), the northern contact of the Ace-
buches Amphibolites (Apalategui et al. 1983) and more 
recently with an area of ductile faulting in the southern 
half of the Acebuches Amphibolites (ábalos 1988; ába-
los et al. 1991; Crespo-Blanc and Orozco 1988). In any 
case, the Almadén de la Plata Core coincides with the 

limit between OMZ and SPZ, the latter associated with 
the Pulo do Lobo group.

The Almadén de la Plata Core has been studied 
structurally by Simancas (1986), ábalos (1987, 1988) 
and ábalos et al. (1991). These studies have established a 
correlation between this area and the Massif of Aracena, 
highlighting the metamorphic complexity of these units. 
The division of the Almadén de la Plata Core established 
by ábalos et al. (1991) is summarised in Table 1. The 
marble quarry areas of Los Castillejos and Los Covachos 
belong to the Lower Metamorphic Unit.

Fig 1. Location of Almadén 
de la Plata and geological 
setting of Los Covachos 
and Los Castillejos quarries. 
Lithology of the Almadén 
Core: ZF=Zufre fault; 
FC=Ficalho thrust fault; 
AP=Almadén de la Plata; 
SOC=Santa olalla de la Cala 
(after IGME SIGECO: 
www.cuarzo.igme.es/sigeco/
default.htm). 

Almadén de la Plata Core

Upper Metamorphic Unit
(very low-grade 

associations)

Epimetamorphic acid 
metavolcanites and 

marbles

Lower Metamorphic Unit
(Medium to high-grade 

metamorphic rocks 

Orthogneisses, schists, 
paragneisses, marbles, 
amphibolites and black 

quartzites

Diopside and fosterite-
bearing marbles.

Blastomylonitic Gneisses
(High-grade 

metamorphism)

Alkaline and calc-alkaline 
orthogneisses, migmatites, 

calc-magnesian gneisses 
and black quartzites.

The Acebuches 
Amphibolites
(High-grade 

metamorphism)

Metabasic rocks

Table 1. 
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The textural characteristics of these marbles vary ac-
cording to the different deformation phases suffered by 
the materials. Indeed, ábalos (1988) and ábalos et al. 
(1991) have defined up to 5 phases of deformation af-
fecting the Almadén de la Plata Core.

Material and methods

This paper includes the analysis of a total of 16 sam-
ples, selected as representative of the two quarry areas 
under study: 5 samples are from semi-manufactured Ro-
man pieces found at the quarry sites and the remaining 
samples were taken from the quarry faces (see Figs. 3 and 
4 in Rodriguez et al. 2012).

An initial distinction was made visually between 
white and coloured white marbles. Most of the white 
varieties exhibit cream shades or fine veins (Fig. 2). The 
coloured marbles belong to three types: pinkish, grey-
ish and greenish. Their coloration corresponds to veins, 
patches and spots on an off-white background. The grey-
ish varieties are extensive at Los Castillejos but they were 
also identified at Los Covachos with some grey-greenish 
varieties. It must be noted that these coloured marbles 
are not extremely banded as those of cipollino-type. 
However, the presence of banded cipollino-type is con-
sidered possible and is being checked during the on-go-
ing fieldwork. The visual aspect of the coloured samples 
is illustrated in Figs. 3, 4 and 5.

Different techniques are required to study the tex-
tural analysis and the identification of mineral associa-
tions in marbles. The methods used for their characteri-

Fig 2. Visual aspect of white marbles varieties.

Fig 3. Visual aspect of pinkish veined marbles varieties.

E. ONTIVEROS, J. BELTRáN, R. TAYLOR, O. RODRíGUEZ AND P. LóPEZ ALDANA

Fig 4. Visual aspect of Grey 
veined marbles varieties (Los 
Castillejos).

Fig 5. Visual aspect of 
Greenish veined marbles 
varieties (Los Covachos).
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sation have been: x-ray powder polycrystalline diffraction 
(XRD) (Philip wP-1710 with automatic slit; University 
of Granada), thin section petrography performed under a 
polarising optical microscope (Leica DMLP, with digital 
image camera Leica DFC 280; IAPH), scanning electron 
microscopy (SEM) equipped with energy-dispersive x-
ray microanalysis (EDX) (Jeol 5400X; IAPH - Instituto 
Andaluz del Patrimonio Histórico) and x-ray fluores-
cence chemical analysis (XRF) (Panalitical Axios; CIT-
IUS - Centro de Investigación, Tecnología e Innovación 
de la Universidad de Sevilla).

Results

X-ray diffraction mineralogical analysis

The mineralogical composition (Table 2) of the ana-
lysed marble samples is calcitic (main component) with a 
variable and occasionally significant content in dolomite 
(major component). The white marbles are mainly cal-
citic or magnesium calcitic with a proportion of quartz 
under 5% (minor component) and metallic ores (iron 
oxyhydroxides). At Los Castillejos the white marbles 
contain a higher amount of dolomite (10%).

Among the coloured varieties, those with pink veins 
display a very similar composition to the white marbles. 
They are mainly calcitic, although the content in dolo-
mite has been shown to reach until 20%.

The marbles with greyish veins display the highest 
dolomite content, although also in variable proportions; 

the dolomite percentage is always above 10%, reaching 
over 40% in some samples (calcitic-dolomitic marbles). 
The quantity of quartz in this type is below 5% and is 
absent in some samples. This variety also presents mi-
caceous minerals and talc. The Mg-mica (phlogopite) 
is significant in many greyish to greenish marbles. Very 
characteristic, although not always present, is the exist-
ence of amphibole (tremolite-type). 

Microtextural analysis (optical microscopy)

The global observation of the samples analysed in 
thin section has allowed their classification into different 
textural varieties of marble such as calcitic granoblastic, 
mortar, compositionally banded or shear-deformed, in 
which the calcite crystals, the majority component, dis-
play signs of structural deformation and diverse processes 
of blastesis with later deformation microstructures.

The textural description of the different types of mar-
ble is as follows.

White marbles
As mentioned above, the white marbles are the pur-

est variety, with calcitic and dolomitic varieties (Fig. 6). 
These marbles exhibit heteroblastic grains, ranging in size 
from 0.1 to 3.5 mm, with an average around 1.0 mm. 
Most of the inspected white marbles are fine grained with 
a Maximum Grain Size (MGS) < 2 mm, in agreement 
with the previous petrographic descriptions (Lapuente et 
al. 2000; Lapuente and Blanc 2002; Àlvarez et al. 2009). 
But the recently marble sampling, once Los Covachos 
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Samples %Calcite %Dolomite %Quartz %Others
ALD-1 85 14 - 1(Fe-ox)
ALD-2 82 14 3 1(Fe-ox)
ALD-4 85 10 5 -
ALD-5 47 44 4 5Ms (Phl) (Serp)
ALD-6 95 - 5 -
ALD-7 78 20 2 -
ALD-8 87 10 3 -

ALD-10A 97 2 1 -
ALD-10B 97 2 1 -
ALD-11A 96 2 2 -
ALD-11B 96 3 1 -
ALD-12 95 - 1 2(Ms) 1(Kfs, Pl)
ALD-16 96 - 1 3(Kf, Pl)
ALD-19 100 - - -
ALD-20 96 - 1 2(Ms) 1(Kfs, Pl)
ALD-47 48 6 2 10Tr, 3Tlc, 30(Phl,Cl, Ms), 1(Fe-ox)

(Fe-ox): iron oxides; Ms: moscovite; (Phl): phlogopite; (Serp): serpentine; Kfs: K-feldspar; Pl: plagioclase; Tr: temolite; Tlc: talc, Cl: 
chlorite/vermiculite.

white marble Pink-veined marble Grey-veined marble Greenish-veined marble

Table 2. Mineralogical composition obtained by XRD (polycrystalline powder method).
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Fig 6. Petrographic characterisation of white marbles (crossed polars). 
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was archaeologically excavated, offers a wider range of 
grain sizes (Lapuente and Àlvarez 2011; Origlia et al. 
2011), from which some coarse to very-coarse grained 
were easily observed (MGS: 3.5 mm). Two textural vari-
ants, visible on a centimetric scale, have been differenti-
ated:

– Variant A. Characterised by a mortar texture of cal-
citic crystals which display evident signs of deformation 
caused by intercrystalline slipping, undulant extinction 
and polysynthetic twinning, indicating plastic defor-
mation. This is the most representative microstructure. 
Twinning, mainly of mechanical origin, is irregularly 
distributed in the crystals, with greater concentration in 
the areas of most deformation. The presence of thin and 
thick twins with irregular borders, curved twins and the 
development of microkinks indicate deformation at high 

temperatures (Fig. 6.1 and 6.4). As essential constituents 
there are fine quartz grains (30 and 80 µm) dispersed be-
tween the calcite grains or forming lineations in distant 
parallel bands.

– Variant B. Characterised by calcite crystals with 
a cloudy aspect that form granoblastic textures. In this 
case, calcite displays little twinning and diffuse grain 
contacts. when present, the twinning is thick, indicating 
static conditions of growth at high temperature. Associ-
ated with this texture is a compositional banding of dolo-
mite grains around 0.1 mm. These grains are polygonal 
and develop triple junctions indicative of static condi-
tions of formation at a lower temperature than that of the  
calcite (Fig. 6.2, 6.3, 6.5 and 6.6).

Both textures are linked to the prograde metamor-
phism belonging to the 2nd Phase of deformation in the 
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Fig 7. Petrographic characterisation of marbles with pinkish veins (crossed polars, except 7.4 in plane light). 
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Almadén de la Plata Core, which corresponds to the su-
perposition of regional and thermal metamorphism.

Coloured marbles
– Marbles with pink veins. These marbles, charac-

terised visually by pink veins, display very similar pet-
rographic features to the white marbles described above: 
both, deformed or mortar and granoblastic textures  
(Fig. 7). At the quarry of Los Castillejos textures develop-
ing small boudins have been observed in which there are 
pressure shadows at the edges of the calcite grains. These 
grain edges display a greater concentration of mobile ele-
ments (in this case Mg2+), that become crystallised in a 
mosaic-textured aggregate of dolomite crystals (Fig. 7.1 
and 7.2).

The coloured veins visually observed in the hand 
specimen correspond to carbonates and iron oxyhydrox-

ides filling microfissures in the matrix (Fig. 7.3 and 7.4). 
The pink coloration may be associated to the higher 
contents of iron, in the form of scattered grains among 
the calcite and dolomite crystals. There are also dispersed 
grains of quartz (50-100 µm).

– Marbles with grey veins. This variety has so far been 
identified at Loma de Los Castillejos (Fig. 8), in rela-
tion to the development of a banding shear zone (centi-
metric and milimetric scale) (Fig. 8.1) which alternates 
granoblastic and deformed textures (Fig. 8.2) with some 
coarse-grained patches (Fig. 8.3). The shear bands are 
rich in dolomite and micaceous components, where calc-
silicates (Fig. 8.4) and feldspars seem to be related to im-
purities of volcanic origin intercalated in the sedimentary 
series of the carbonate protolith.

In the samples characterized by a coarse-grained tex-
ture, calcite is surrounded by polygonal crystals of dolo-

Fig 8. Petrographic characterisation of marbles with grey veins (crossed polars). 
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mite with a grain size of 40-50 µm, forming a mosaic 
and creating bands, boudins or lenses. Alongside the dol-
omite there are grains of quartz and feldspars, the latter 
with dendricular contacts, as well as iron oxides and talc, 
linked to the circulation of Mg rich thermal fluids. The 
large calcite crystals display grain borders with subgrains, 
migration of the grain borders, deformation twinning 
and predominance of folded deformation lamellae.

– Marbles with greenish veins. This lithotype has 
been recognised at Los Covachos quarry associated to a 
disseminated band throughout the outcrop. Though it 
could be similar in colour to the green cipollino (Mor-
bidelli et al. 2007), it must be noticed that these green-
ish veined marbles are not extremely banded marbles as 
those of Euboean cipollino. As is shown in Fig. 5, they 
are properly white marbles with discontinuous greenish 
veins. Compositionally (Fig. 9), they are calcitic exhibing 
both textures (granoblastic and deformed). The calcite 

grains display triple junctions and a grain size between 
medium and fine (around 0.1 mm) (Fig. 9.1). Accessory 
minerals are characteristic phlogopite (Fig. 9.2, 9.3) and 
amphibole (tremolite) with acicular and prismatic habit 
(Fig. 9.4). Very scarce are altered potassium and plagi-
oclase feldspars, with traces of quartz and metal ores. 
SEM-EDX has confirmed impurities of calc-silicates 
(Fig. 10) and magnesium micas (Fig. 11).

Chemical characterisation

The elemental geochemical composition of the varie-
ties defined above is presented in Tables 3, 4, 5 and 6. In 
general, they are marbles rich in CaO, with values above 
50%, with minority content of SiO2, MgO, Al2O3 and 
K2O, and traces of Fe2O3 and Na2O. These minority ele-
ments can be explained by the impurities contained in 
calc-silicate and ferromagnesian components. The car-

Greenish-veined marbles at Los Covachos Quarry

9.1. Granoblastic textures with mica (phlogopite). 9.2. Phlogopites and metallic ores.

9.3. Growth of micaceous minerals (phlogopite) 9.4. Growth of prismatic tremolite.

Greenish-veined marbles at Los Covachos Quarryrr

9.1. Granoblastitt c textures wiww th mica (p(( hlogopite)e . 9.2. Phlogopites and metallic ores.

9.3. Growth of micaceous minerals (p(( hlogopite)e 9.4. Growth of prismatitt c tremolite.

Greenish-veined marbles at Los Covachos Quarry

9.1. Granoblastic textures with mica (phlogopite). 9.2. Phlogopites and metallic ores.

9.3. Growth of micaceous minerals (phlogopite) 9.4. Growth of prismatic tremolite.

Fig 9. Petrographic characterisation of marbles with greenish veins (crossed polars, except 9.2 in plane light).
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bonate metamorphic rocks could derive from the meta-
morphism of limestone, dolomite and marlstone proto-
liths with a high content in CaO and MgO.

The white marbles (Table 3) are the richest in cal-
cite. Their significant content in silica is mainly ex-
plained by the presence of quartz, calc-silicates and fer-
romagnesian silicates. The bands of dolomite dispersed 
throughout the fabric (observed under the microscope) 
explain the content in MgO detected, for instance, in 
sample ALD-8.

The marbles with pink veins display a very similar 
chemical composition to that of the white marbles. Their 
content in SiO2 and MgO are also significant in some 
samples due to the presence of quartz and dolomite; the 
content in Fe is in consonance with the pink coloration 
of the rock and veins (Table 4).

The marbles with grey veins (Table 5) are very rich 
in MgO and SiO2 due to the presence of ferromagnesian 
components as well as dolomite, the latter observed in 
thin section. This variety also displays significant values 
of Al2O3 and K2O that are attributed to the presence of 
micaceous components.

Finally, the green marbles (Table 6) show a variable 
content in SiO2, which in some cases exceeds 7%, as well 
as MgO. Both components are related to the presence of 
Mg-rich micaceous minerals (phlogopite) and tremolite 
also observed in thin section.

Conclusions

The recent fieldwork carried out in the Almadén de 
la Plata area led to the identification of ancient extraction 
evidence at several locations of the surrounding hill ranges. 
The marbles presented here come specifically from two 
of these locations: Cerro de Los Covachos and Loma de 
Los Castillejos, both of which display evidence of Roman 
quarrying (see Rodriguez et al. 2012).

The textural features of these marbles are associated 
to the different phases of deformation suffered by the 
Almadén de la Plata Core, which include processes of 
blastesis, shear deformation and degree of fracture. On 
the centimetric and millimetric scale, it shows highly de-
formed microstructures as a result of recrystallisation un-
der dynamic conditions, in contact with coarser-grained 
polygonal granoblastic textures for which conditions of 
high temperature predominated during formation. Asso-
ciated to this textural banding there are areas of fracture 
in which Mg-rich carbonated fluids circulated, recrystal-
lizing in the pores and zones of weakness. Such zones 
display a finer grain size that reflects static conditions at 
a lower temperature.

Their heterogeneity on a centimetric scale is of in-
terest for their identification, along with the presence of 
minerals of calc-magnesium silicate nature, which seem 
to be of a volcano-sedimentary origin. These are respon-
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SAMPLES P.C. SiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O k2O TiO2 P2O5 SO3 As Ba(ppm)

ALD-4 42,04 1,58 0,10 0,07 0,01 0,29 54,80 0,03 0,04 0,01 0,01 0,01 3 23

ALD-8 42,92 1,76 0,24 0,07 0,02 1,09 52,65 0,03 0,13 0,01 0,04 0,02 5 1

ALD-16 41,97 1,59 0,27 0,07 0,01 0,28 54,40 0,03 0,33 0,02 0,01 0,01 3 282

ALD-19 42,49 1,02 0,20 0,08 0,01 0,31 54,74 0,05 0,08 0,01 0,01 0,01 3 24

Table 3. Chemical composition of the white marbles (%).

SAMPLES P.C. SiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O k2O TiO2 P2O5 SO3 As Ba(ppm)

ALD-6 40,58 3,60 0,32 0,04 0,01 0,34 53,89 0,04 0,13 0,01 0,03 0,01 1 41

ALD-7 43,85 0,38 0,14 0,08 0,03 2,37 52,00 0,04 0,07 0,01 0,01 0,01 4 75

ALD-10ª 42,62 1,27 0,17 0,05 0,01 0,35 54,36 0,04 0,09 0,01 0,01 0,02 2 81

Table 4. Chemical composition of the pinkish marbles (%).

SAMPLES P.C. SiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O k2O TiO2 P2O5 SO3 As Ba(ppm) 

ALD-1 43,50 0,59 0,08 0,07 0,04 1,55 53,01 0,04 0,07 0,01 0,02 0,03 2 836

ALD-2 43,01 5,36 2,28 0,70 0,09 11,18 35,52 0,10 0,68 0,04 0,03 0,01 6 109

ALD-5 42,72 3,88 0,39 0,24 0,05 8,36 42,81 0,09 0,33 0,02 0,09 0,02 4 51

Table 5. Chemical composition of the greyish marbles (%).

SAMPLES P.C. SiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O k2O TiO2 P2O5 SO3 As Ba(ppm)

ALD-12 42,01 0,92 0,20 0,07 0,01 0,82 54,78 0,06 0,09 0,01 0,01 0,01 1 12

ALD-20 36,36 7,96 2,08 0,65 0,02 2,66 47,48 0,06 1,62 0,06 0,03 0,01 3 134

ALD-47 34,39 14.97 1.21 0.62 0.08 8.26 40.12 0.13 0.04 0.07 0.02 0.07 0.0 29.6

Table 6. Chemical composition of the greenish marbles (%).
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sible for their chemical variations, which significantly in-
fluence the macroscopic aspect of the marbles.

The ongoing work on the Almadén de la Plata mar-
bles, without doubt one of the most important Roman 
quarry districts of Baetica, are now centred on the iden-
tification of new areas of ancient exploitation and the 
characterization of their products. One additional step 
will be to refine the discrimination between the identi-
fied lithotypes, particularly in terms of their differentia-
tion from the products of other Roman quarry districts, 
in view of the application of this research to the correct 
identification of the marble archaeological pieces from 
Almadén de la Plata that were distributed throughout 
of the Baetican territory and beyond. Indeed the recent 
identification of marbles from Almadén de la Plata at 
Segobriga (Cuenca) (Alvarez et al. 2008), and their pos-
sible presence in the North of Africa, reinforce the im-
portance of this Baetic quarry district and encourage us 
in the pursuit of further discrimination.
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Abstract
The paper shows the analytictal results obtained from 
the archaeometric study carried out on a Roman sar-
cophagus, known today as the tomb of King Ramiro II 
of Aragon, called “the Monk”. Non-destructive spectro-
photometric colour testing, petrography, cathodolumi-
niscence (CL microfacies and quantitative CL) and C-O 
isotopic techniques were applied in order to investigate 
its marble provenance. The characterization is based on 
available data of the most important ancient quarries 
around the Mediterranean Sea and the nearest French 
Pyrenean districts. The results prove the use of Procon-
nesian marble from Marmara Island in Turkey.

Keywords
Marble, Roman sarcophagus, Osca, archaeometry, Pro-
connesos, Marmara.

Introduction

The city of Huesca (North of Aragon, Spain) was in-
habited at the beginning of the 2nd century BC, under 
the name of Bolskan, which is well documented by its 
silver and bronze coinage. During the Roman period it 
was renamed and became the municipium Urbs Victrix 
Osca. No Roman monuments are preserved today, given 
the bad quality of local soft miocene sandstone which 
was widely used, along with a general recycling of materi-
als during the Medieval, Islamic and Christian, ages. To 
date, scarce pieces of marble, all from distant quarries, 
have been found in archeological works.

The Roman sarcophagus, known today as the tomb 
of the Aragonese King Ramiro II, is the best conserved 
and the largest element of marble currently located in 
Huesca. It is carved in white rock and measures 1.74 x 
0.50 x 0.45 m. No information exists regarding its ar-
chaeological finding and original location. In addition, 
whether the piece was sculptured for an important per-
son of the Roman Osca or was transferred from elsewhere 
during the Middle Ages is not known.

For centuries, the sarcophagus has been embedded in 
the wall of a chapel at the cloister of the romanesque 
church of San Pedro el Viejo (Saint Peter the Old), show-
ing only its face. The richly carved front displays a strong 
coloration and an unusual shine (Fig. 1). A visual exami-
nation of this front showed the presence of a superficial 
patina, the result of the application of some pigmented 
wax that gives a brownish hue. Due to this unusual col-
our and through a previous lack of analytical tests, it was 

suggested that it was carved in gypsum alabaster from 
Aragon (Del Arco 1945).

The sarcophagus is presided, inside a circular medal-
lion, by the togated bust of the supposed first user, for 
whom the piece was carved. The medallion is supported 
by two winged genies. In the lower center, is a full bas-
ket of fruits and two people half lying. The bearded man 
is holding a branch and the woman a cornucopia. The 
carving is completed by two small naked male figures 
standing on both sides, who are respectively playing an 
aulos and a lyre.

Several authors, cited by Del Arco (1945) suggest 
that the sarcophagus was found near its current loca-
tion due to the general presence of Roman pottery and 
other artefacts in the ground. The author emphasizes, 
for some unknown reason, that the piece is a local copy 
carved in alabaster, of a Roman model of the begin-
ning of the 3rd century. Hernández-Vera and González-
Blanco (1981) made a detailed study on the iconog-
raphy and a very meticulous comparison with more 
than twenty pieces of different collections, mostly in 
Italy, with the same decorative outline. Using stylistic 
reasoning, they dated the piece, as being from the end 
of 3rd century AD. Another sarcophagus, with the same 
chronology and style has recently been seen at an itiner-
ant exhibition of the Spanish Archaeological National 
Museum.

Due to its wealth and beauty, the sarcophagus was 
reused as a royal tomb for the corpse of Ramiro II “the 
Monk” (April 24th, 1086 - August, 16th 1157). This 
monarch, the brother of the Kings Pedro I and Alfonso 
I of Aragon, had a rather peculiar reign. Destined to re-
ligious life in his youth, he should accept the royal dig-
nity when his brothers died without heirs. He put down 
several rebellions of his knights, with the execution of 
twelve at the episode known as “Huesca’s bell”. He mar-
ried the widow Ines of Poitou for convenience in No-
vember, 1135. Petronila, his only daughter, was born in 
June, 1136. Several months later, the marriage dissolved. 
The princess, being one year old, was promised to marry 
Ramón Berenguer IV, the count of Barcelona. At the end 
of 1137, he returned to ecclesial life but retained his royal 
dignity until his death.

Sampling

Taking advantage of the exhumation of the monarch´s 
remains for a DNA study, we proceeded to sample a 
small chip of an inconspicuous area of the sarcophagus. 
Having been embedded in the wall, only a small cavity 
on the top of the lid was accessible (Fig. 2).
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The interior was inspected under a flashlight but the 
observation revealed no textural or colour change in the 
stone. It was noted that the back wall was fragmented 
with a vertical fracture. The top edge of the break was 
selected to remove a small sample with a hammer and 
chisel (Fig. 3).

The chip, a few millimeters thick and about 4 cm 
long (Fig. 4), presented a white colour with gray shades 
and a relatively coarse grain size (> 2mm) of carbonate 

Fig. 1. Front of the sarcophagus. 

Fig. 2. Sampling operation. 

Fig. 4. Sample under study. Note the white colour with gray 
shades. 

Fig. 5. Parallel grayish blue to gray bands visible in the 
transverse wall. 

Fig. 3. The interior surface of the sarcophagus is covered by 
a thin layer of lime. The sampling area was the top edge of a 
vertical fracture. 
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crystals. A remarkable feature of this marble was its fetid 
odour when it was fragmented.

Several months later, the sarcophagus was drawn out 
to proceed with its restoration and advantage was taken 
to observe the rest of its walls. It was found that the piece 
of white marble had parallel grayish blue to gray bands, 
which run lengthwise, only visible in one of the trans-
verse walls (Fig. 5), while the other had been sectioned 
cutting the initial length of the sarcophagus.

Methodology

A multi-technique approach was used to determine 
the marble provenance. Automatic colour measurement, 
thin section microscopy, cathodoluminescence (CLmi-
crofacies and quantitative CL), and stable isotope analy-
sis were applied to identify its quarry origin.

The index of whiteness (wI), CIE X, Y, Z, x, y values 
and CIELAB colour space values L*, a*, b* were automat-
ically calculated on the matt finish surface of the sample 
using a portable Minolta CM-2600d spectrophotometer. 
Colour parameters, in reference to illuminant D65 and 
2º observer, were measured according to CIE n.15, ISO 
7724/1, ASTM E1164 and DIN 5033 specifications. 

The polarizing microscope was systematically used 
for studying mineralogy and texture parameters. Particu-
lar attention was paid to fabric and grain size, measuring 
maximum grain size (MGS) and describing boundary 
grain shape (BGS). These parameters have a particular 
diagnostic significance for marble discrimination.

Cathodoluminescence analysis (CL) was carried 
out using CL8200 Mk5-1 equipment coupled with 
a NIKON Eclipse 50iPOL optical microscope1. The 
electron energy applied to the thin-sections was 15-
20 Kv and the beam current was operated at 250-300 
mA. The observed CLmicrofacies was registered onto a 
digital photograph using an automatic digital NIKON 
COOLPIX5400 camera.

A cathodoluminescence accessory for the scanning 
electron microscope (CL+SEM) was used to register the 
CL emission spectrum and to measure the characteris-
tic peak intensities of the sample. This device (Zeiss Su-
pra 55 VP) consists of a parabolic mirror as a collector, 
coupled to a Triax of Jobin&Yvon (with a LNT cooled 
CCD) grating spectrometer. The system is able to per-
form from 250 to 1200 nm. The CL emission intensities 
were noted at 375nm and at 620nm, registering 10 spec-
tra every second, on three places of the same compressed 
powder, and normalizing to Céret marble which is 1000 
units.

Oxygen and carbon isotopes were determined on the 
calcitic marble sample by isotope ratio mass spectrometry 
with Finnigan MAT 252 equipment. A Finnigan MAT 
Kiel II automatic preparation device was previously used 
for phosphoric acid digestion at 72ºC and CO2 purifica-

tion. The results were expressed in terms of usual delta 
notation (d13C and d18O) in ‰ relative to the interna-
tional reference standard PDB.

Provenance determination was carried out using a 
sequential approach, taking into account colour param-
eters, petrography and CLmicrofacies as the first step. 
Complementary techniques were used to verify the de-
termination.

Results

The macroscopic peculiarities observed, especially 
the grey to bluish parallel bands, regularly distributed in 
the medium-coarse grained white marble alongwith its 
fetid odour are very distinctive, but common, to two dis-
tricts of marble: the classical marble of Proconnesos from 
Marmara island and Saint-Béat marble from the French 
Haute-Garonne district.

Colour parameters are shown in Table 1 with values 
from 3 samples of Proconnesos and 12 Saint-Béat mar-
bles. Although there is no direct relationship between the 
colour values of the piece and those of the marbles under 
comparison, it can be seen that some values are similar 
to those of Proconnesos: Pyrenean marbles show slightly 
higher Lightness function (L*) values (from 72.67 to 
86.43) than those of Proconnesos (ranging from 71.82 
to 76.52), while the sample under study has a value 
of 72.57. The white index shows a relatively low value 
(35.7) close to that of Proconnesos which varies from 
46.2 to 56.7 while Saint-Béat ranges from 51.9 to 76.6. 
Comparing the reflectance spectrum of the archaeologi-
cal sample (RA II) in Fig. 6, it can be seen that intensities 
as a function of wavelength are quite similar to those of 
Proconnesian marble.

The study of the thin section under the petrographic 
microscope confirmed the marble nature of the rock. It is 
a medium-coarse grained calcitic marble as it was stained 
red by reaction with Alizarin S. The texture is heterob-
lastic with bimodal development of calcite crystals: the 
population of larger grains varies between 1 and 2.5 mm 
in diameter and the smaller ones between 0.1 and 0.6 
mm. Therefore, MGS is 2.5 mm. The spatial distribu-
tion of smaller crystals, together with the coarser ones, 
provides an almost mortar texture. But in this case, there 
is no great difference in size, marking a slightly porphy-
roblastic texture. Grain boundary shapes vary from in-
denting curved to interpenetrating contacts (Fig. 7).

These petrographic characteristics are common to 
both mentioned provenances by comparison with our 
own thin section database. However, in the sample un-
der study, calcite grains have no internal strain features 
which are very common in French Pyrenean marbles. 
This feature and the noteworthy CLmicrofacies which 
corresponds to a weakly luminescent behaviour, typical 
of a low Mn2+ content, determine the provenance to be 

1. At the ICAC (Institut Català d'Arqueologia Clàssica) Tarragona, used in the development of I+D+I HAR2008-04600/HIS Spanish 
Ministry Proyect.
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the quarries from Marmara island, which validate the 
Proconnesian origin (Fig. 8).

Proconnesos has attracted the attention of different 
specialists, and while its recognition by visual identi-
fication seems relatively easy, some of their macro and 
microscopic features are also common to other classical 
marbles (Attanasio et al. 2006, 2008). The average of 
MGS from 167 quarry samples of this Turkish marble 
offered by Attanasio et al. (2006), is 1.94±0.55 mm. In 
the extensive database by Attanasio et al. (2008), with 
397 quarry samples, mean values of MGS range from 
1.30±0.52 to 2.34±0.54, which perfectly match the mar-
ble under consideration. CLmicrofacies offered by dif-

ferent authors (Barbin et al. 1991, 1992a, 1992b; Blanc 
1995) on Proconnesos marble exhibit a homogeneus 
very weak intensity which is shown in dark blue pattern 
photographs after 2 minutes of exposure in agreement 
with the sample under study.

To reinforce this Turkish provenance and reject the 
French quarries of Saint-Béat, additional techniques were 
applied (Quantification CL and C and O isotopes). This 
confirmation is especially important due to the relatively 
wide use of Saint-Béat marble (Lapuente et al. 2009) on 
the Spanish side of the Pyrenees (Judicial district or Con-
ventus Caesaraugustanus) where Osca was located. Di-
verse works are being carried out to increase knowledge 

Fig. 6. Reflectance 
spectrum of the 
sarcophagus (RA II), 
compared to marbles of 
Proconnesos (Proc) and 
Saint-Béat (STB-, La-, 
Ra-).

L* a* b* wI X Y Z x y

STB-9 80,4 -0,53 -1,61 64,5 54,3 57,5 63,4 0,31 0,3283

STB-8 86,4 -0,59 -0,2 70,1 65 68,8 74 0,31 0,3312

STB-10 78,4 -0,79 -2,5 64,4 50,9 54,1 60,6 0,31 0,3266

La-2 82,2 -0,25 -0,54 63,4 57,5 60,8 65,8 0,31 0,3302

La-7 86,4 -0,17 3,782 51,9 65,1 68,6 69 0,32 0,3384

Ra-1 87,5 -0,41 -1,07 76,6 67,2 71,1 77,6 0,31 0,3293

Ra-3 75,4 -0,83 -1,72 55,7 46,2 49,1 54,3 0,31 0,3282

Ra-5 85,4 -0,65 -0,02 67,2 63 66,8 71,5 0,31 0,3317

STB-20 77,4 -0,66 -2,37 62 49,4 52,4 58,7 0,31 0,3266

STB-21 81,3 -0,57 -1,25 64,7 55,8 59,1 64,7 0,31 0,3291

STB-23 85,3 -0,32 -1,18 72,5 63,1 66,7 73 0,31 0,329

STB-24 85,2 -0,45 -0,28 68 62,7 66,4 71,5 0,31 0,3309

Proc1 76,5 -0,65 -1,47 56,7 47,9 50,8 56 0,31 0,3285

Proc2 75,8 -0,86 -0,37 51,2 46,7 49,5 53,4 0,31 0,3311

Proc3 71,8 -0,74 -0,73 46,2 40,9 43,4 47,2 0,31 0,3302

RAII 72,6 0,48 2,65 35,7 42,6 44,7 46,2 0,32 0,3348

Table 1. Colour parameters of the sample (RA II), Saint-Béat marbles (STB-, La-, Ra-) and Proconnesos (Proc).
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Fig. 7. Microphotograph under crossed polarizers. Typical 
heteroblastic texture of calcite with curved to interpenetrating 
contacts. Maximum grain sizes vary up to 2.5mm. 

Fig. 8. Dark homogeneous cathodomicrofacies compatible 
with Marmara island provenance. 

2. These are the principal objects of the academic doctoral thesis of one of the authors (H. Royo).

of the identification of Pyrenean quarries and also their 
use in Roman times.2 

Measurements based on the intensities of the CL 
spectra, by means of CL+SEM equipment, were taken at 
375 nm and 620 nm and plotted on a quantitative CL 
diagram (Fig. 9). A small representation of classical quar-
ries is also shown in order to compare their variability on 
the X axis. The sarcophagus sample is plotted close to 
Proconnesian marbles, while Saint-Béat marbles display 
a higher X-axis intensity, confirming Turkish provenance.

Detailed analytical results of the isotopic distribu-
tion of Proconnesian marbles have been reported by 
Herz (1987), Asgari and Matthews (1995), Attanasio et 
al. (2006, 2008). Also some graphic databases (Moens et 
al. 1992; Gorgoni et al. 2002) are available to compare 
the isotopic signature of the sarcophagus. Their values of 

d18O (PDB) = -2.44‰ and d13C (PDB) = 1.29‰ are 
displayed in different isotopic diagrams (Fig. 10, 11, 12), 
where it can be seen that the provenance of this marble 
is not discriminated on the basis of isotopic analysis, al-
though it is compatible with the two choices.

In conclusion, after all the techniques applied, Procon-
nesos from Marmara island is definitely the origin of this 
Roman sarcophagus. The combination of macroscopic, 
microscopic and chemical-physical properties ensures its 
correct identification. It is not the first time that Procon-
nesian marble has been identified in the Conventus Cae-
saraugustanus. It was recognized by archaeometric study, 
in several slabs from the pavement of the Caesaraugusta 
theatre orchestra (Lapuente 1999) and in the early Chris-
tian sarcophagus Receptio animae preserved in the crypt of 
Santa Engracia Church, Zaragoza (Lapuente et al. 1996).

Fig. 9. Quantitative 
CL diagram of classical 
marbles including 
Proconnesos and Saint-
Béat marbles. The 
intensity at 620 nm peak 
of the sarcophagus (6.34) 
is close to the values of 
Proconnesian marbles. 
However Saint-Béat. 
marbles exhibit higher 
intensities (22 to 78). 
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Fig. 10. Isotopic signature of the 
sarcophagus is compatible with values 
of Saint-Béat quarries (Costedoat 
1995). However it is somewhat 
separated from the signature of other 
artefacts identified as Saint-Béat 
provenance (Lapuente et al. 2009).

Fig. 11. Isotopic signature is 
compatible with Proconnesian 
provenance in the diagram by Gorgoni 
et al. (2002).

Fig. 12. In the diagram by Attanasio 
et al. (2008) the sample is accordant 
with Proconnesian provenance. 
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Abstract
El Pla de ses Figueres is an archaeological site located next 
to the harbour of Cabrera, a small island of 1836 ha situ-
ated in the south of the Balearic Islands group. Several 
field surveys and archaeological excavations have brought 
into light the important human occupation of this place 
between the 5th and the 7th centuries AD. At the pieces 
of land excavated so far, a salting (food-processing) area, 
a possible workshop for the production of purple and a 
necropolis have been identified. An attempt to identify 
the provenance of a few marble fragments found during 
the latest excavations has been undertaken by means of 
direct and microscopic (petrographic) observation and 
cathodoluminisce (CL) analysis. The results point to the 
presence of both imported and Hispanic marbles at this 
small island: next to the Docimeion and grecco scritto 
mensae and basins, a shapless fragment of marble prob-
ably from the Almadén de la Plata, in sourthern Spain, 
has been identified. 

Keywords
Marbles, Balearic Islands, necropolis, Bizantine monas-
tery, petrography, cathodoluminiscence.

Pla de Ses Figueres and its context

In this work we present six fragments of objects made 
with white and coloured marbles that were found in this 
site thanks to the excavations undertaken within the 
project funded by the Town Council of Palma de Mal-
lorca during the last 10 years in order to retrieve, con-
solidate and put into display the Bizantine monastery at 
Cabrera (“Recuperació, consolidació i museïtzació del 

monestir bizantí de l’illa de Cabrera”). This project is 
lead by Maria Magdalena Riera Frau and Mateu Riera 
Rullan, and in the last four years has also been sponsored 
by the Ministry of Environment (Ministerio de Medio 
Ambiente) through the National Park of Cabrera (Parc 
Nacional de Cabrera). 

Pla de ses Figueres is an archaeological site located 
next to the harbour of Cabrera, a small island of 1836 
ha and situated in the south of the Balearic Islands (Fig. 
1). It starts right at the present coastline and it extends at 
least 150 m inland. It is situated at the area where most 
of the land suitable for cultivation of Cabrera is. The 
typical vegetation of the area consists of Mediterranean 
scrub, which is highly affected by agricultural activities 
that took place until to a relatively recent time. In order 
to exploit the soil for agriculture, it was necessary to built 
farm terraces to level the ground and increase the arable 
area.

The existence of this site was first acknowledged by 
M. Trias when he mentioned the presence of important 
remains of “a big village” at the port of Cabrera where 
Terra Sigillata pottery was found out of context (on sur-
face) (Trias 1974, 38). Following this, during the summer 
of 1979 Dr. Víctor Guerrero recorded “ceramic remains 
essentially fragments of Terra Sigillata Clara D1 and early 
Christian lamps, among the ruins near the roadstead of 
the current harbour” (Guerrero 1985, 148). Although 
these two authors do not specify more than the location 
of these remains, as we know so far, everything suggests 
that both referred to what we know as the site of Pla de 
Ses Figueres.

In 1992, Maria José Hernández and Drs. Margarita 
Orfila and Miquel Àngel Cau published a new study of 
the site (Hernández et al. 1992, 213-222). In it, three 
new areas were put into light. One was related to “a pos-
sible salting (food-processing) factory”, called Sa Plageta, 

PROVENANCE OF SOME ANCIENT MARBLES FROM EL PLA DE SES FIguERES 
(CABRERA, BALEARIC ISLANDS, SPAIN)
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1. This type of African Terra Sigillata is the most common one during the 4th to 7th centuries. 

Fig. 1. Cabrera and the Balearic Islands. Design: UDG-ICAC.
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where a total of 12 possible, cut into the rock or built 
with stones and mortar and coated with opus signinum 
deposits of various sizes were identified. All of them were 
close to one another, and right in the shoreline (Hern-
andez et al. 1992, 216-217). The other two areas, called 
Es Povet and Camí Can Feliu, considered as “possible 
villages”, were located a little more inland. No build-
ing structure could be identified there (Hernandez et al. 
1992, 200) but abundant pottery sherds dating between 
the 6th and 7th centuries AD were collected on the surface 
(Hernandez et al. 1992, 220).

Finally, in the mid 90s, along the tasks of catalogu-
ing archaeological areas for the review of the General 
Urban Plan of Palma (“Pla General d’Ordenació Urbana 
de Palma”), it was possible to protect the entire exten-
sion of Pla de Ses Figueres, which embraced the three 
areas exposed by the mentioned authors, i.e. Hernandez, 
Cau and Orfila (Riera Rullan 2001, 68-71; 2002, 24-66; 
2005b, 191-206). In fact, one of the tasks undertaken 
within the project has been the exhaustive survey of the 
site of Pla de Ses Figueres in order to find its limits with 
as much detail as possible. In addition, six archaeologi-
cal test pits have been undertaken. Thanks to all these 
works, we are able to define in a fairly approximate way 
the extension of the site as it was in ancient times (Riera 
Rullan 2009a, 40-41) (Fig. 2). 

The high amount of 5th- to 7th- centuries pottery 
found on surface in an area of dispersion of about 10 
ha is certainly surprising. The common presence of 
cooking wares, fine wares and large containers seem to 
indicate the existence a group of dwellings or houses at 
the area that has been interpreted as a possible mon-
astery where a monastic community inhabited during 
the Late Antiquity (Riera Rullan 2001, 71-72; 2002, 
111-115; 2005a, 2008). Indeed, the presence of a mo-
nastic community is mentioned by Pope Gregory the 
Great at the Epistle XIII, 47, which dates from 603 AD 
(Amengual 1991, 382 - 398 and 528-529; Riera Rul-
lan 2002, 16-18 and 110; Riera Frau and Riera Rullan 
2005a, 190).

Nevertheless, the presence of earlier Roman remains 
at Pla de Ses Figueres is worth mentioning. Among them, 
a fragment of an honorary or funerary plaque (Riera Rul-
lan et al. 2004; Riera Rullan and Ramis 2008, 22), of the 
1st or 2nd century AD and made of sandstone, stands out; 
it reads: 

        ∩
P · IVLIO · [---] 
EROTI+ [---]
+++ [---]
[------]

Currently, besides the salting factory already men-
tioned (Hernandez et al. 1992; Riera Frau and Riera 
Rullan 2004), we can confirm the existence of a possible 
workshop of purple production (Riera Frau and Riera 
Rullan 2005b, 2005c) and of an accumulation of shells 
of purple dry murex (Murex species) (Riera Rullan 2009b, 

40, 95 and 96; 2010, 593) which all seem to have been 
in use during the Late Antiquity. Also, it is interesting 
to note that a necropolis closely linked to the monastic 
community of Cabrera has been identified (Riera Frau 
and Riera Rullan 2005c; Riera Rullan 2009a, 78-88; 
2009b, 99-101; 2010).

The marbles and their study 

The six fragments here presented have the traits and 
facture typical of ancient times and were recovered at the 
same site: one within the salting workshop (E0042-06-
37-11) and the other five near the necropolis (Fig. 3). 
Unfortunately, they were all found at surface levels or 
contexts of contemporary date, which makes it difficult 
to propose a date for them. 

Its presence at Pla de Ses Figueres is nevertheless in-
teresting as there are no marble outcrops at the island 
and, therefore, they must have come from other places 
through maritime commerce or distribution. To deter-
mine whether they came from nearby areas (i.e. the Ibe-
rian Peninsula) or further away places might give some 
more light to the understanding of the monastic com-
munity that received and used them. Hence, this very 
preliminary study was focused on determining their 
provenance.

The methodology used was based on two types of 
observations: the characterization of macroscopic (ster-
eomicroscope) and analysis by optical microscopy (pet-

Fig. 2. Pla de ses Figueres. Design: UDG-ICAC. 
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rographic microscope)2. Nevertheless, their response to 
the cathodoluminiscence (CL) analysis was also consid-
ered. Provenance determination is based on the petro-
graphic comparison to our own samples collection3 and 
CLmicrofacies were checked with those available applied 
to several classical quarrying areas in Greece, Italy and 
Turkey (Barbin et al. 1989, 1991, 1992a, 1992b) and 
in Hispania (Lapuente et al. 2000; Lapuente and Blanc 
2002; Alvarez et al. 2009b).

The set of marbles can be divided in two groups: the 
first one includes those for which a macroscopic observa-
tion was enough to identify them, while those marbles 
for which a petrographic analysis was necessary form 
the second one. The fragments included in this second 
group are white marbles, while the other ones present 
some macroscopic traits that enable a macroscopic iden-
tification. 

Description of the marble fragments 

Group 1
E0042-06-P and E0042-06-06: The first one is a 

mensae fragment with two mouldings. It is 8,8cm long; 
6cm wide; and 2,6cm maximum high. The second one 
is a shapeless fragments of 3,8cm long; 2,5cm wide; and 

1,02 cm high (Fig. 4). They are both elaborated with a 
white, medium grain size marble with small, irregular and 
short veins of grey/dark grey colour. Their traits strongly 
point at it being grecco scritto marble, which probably 
comes from near Annaba, Cap de Gard, Algeria4. 

Group 2
E0042-07-370: Shapeless fragment. It is 11,7 cm 

long; 9,8 cm wide; and 3,6 cm high (Fig. 5). It is a white 
marble of medium- to large-grain size with a very ho-
mogeneous appearance (with no shades, veins or other 
traits). The petrographic analysis of this marble shows 
that it is a coarse to medium-grained marble and MGS of 
2,3 mm; with a carbonate composition and heterogranu-
lar, seriated grains. The calcite crystals have amoeboid 
shapes and irregular boundaries (the contacts between 
the grains are very imprecise). There are signs of curving 
of the twinned crystals planes as well as of intergranular 
reaction (microgranulation). Also, a slight orientation of 
the crystals can be observed at this sample. Small grains 
of quartz are present in association with the fine frac-
tionated calcite crystals (Fig. 5). Its cathodoluminescence 
has homogeneous distribution with orange colour and 
high intensity luminescence, bright limits but not com-
pletely around the crystals, and a few areas with higher 

Fig. 3. Areas of Pla de ses 
Figueres were the marble 
fragments were found. 
Design: UDG-ICAC.

2. The equipment used to carry out the macroscopic observations is a binocular microscope ZEISS Stem 2000-C equipped with light 
arms ZEISS KL1500LCD. The preparation of thin sections was carried out at the Preparation of Thin Sections Laboratory, Department of 
Geology at the Universitat Autònoma de Barcelona (UAB). To perform the microscopic observations and descriptions, a polarized light mi-
croscope NIKON Eclipse 50iPOL was used. The microphotographs were undertaken by using a camera NIKON COOLPIX5400 coupled 
to the previously mentioned microscope via an adapter Lens NIKON COOLPIX MDC. An Optical Cathodoluminescence CL8200 MK5 
connected to a polarized light microscope NIKON Eclipse 50iPOL has been used to perform the cathodoluminiscence analysis.

3. LEMLA (Laboratory for the Study of Marbles and other Lithic materials in Antiquity) of the Universitat Autònoma de Barcelona 
(Spain).

4. Nevertheless, the recent discoveries on a possible Ephesian origin of greco scritto presented at this same Conference and recently 
published might modify this assumption (Attanasio et al. 2012; Yavuz et al. 2011). 

5. The correspondence is especially strong with sample 5415 of LEMLA.
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luminescence related to recrystallization processes. It has 
no luminescent points corresponding to small crystals of 
quartz.

All these elements point to the marbles from the 
area of Almadén de la Plata (Sevilla, Spain). Their main 
characteristics, medium- to coarse-grained, MGS of 2,0 
mm, carbonate composition, presence of quartz, micro-
structures of deformation and CLmicrofacies as those 
described in Lapuente et al. (2000), perfectly match the 
traits shown by this sample. The petrographic compari-
son of this sample with reference samples from the quar-
ries of Almadén de la Plata5, reinforces this interpreta-
tion. 

E0042-00, E0042-PF-94 and E0042-06-37-11: 
The first fragment (E0042-00) belongs to a circular or 
globular basin. Its dimensions are: 11,5 cm long; 10,8 
cm wide; and 6,5 cm high. In its central part is 2,4 cm 
thickness, although it is 3,4 cm thick in the extreme 

part (Fig. 6). The second one (E0042-PF-94) is a frag-
ment of a mensae with a molding. It is 5,3 cm long; 
7,9 cm wide; and 1,8-2,6 cm high (Fig. 7). The third 
one (E0042-06-37-11) is also a mensae fragment but 
it shows a certain curvature and has three moldings. 
It is 10,7 cm long; 9,8 cm wide; and 1,9-3,2 cm high 
(Fig. 8).

They were all elaborated with white, medium-
grained marble6. The petrographic analysis of these 
fragments shows that they were all calcitic marbles of a 
heterometric (fine to medium-grained) seriated granu-
lometry; with a MGS of 1,3, 0,8 and 1,3 mm respec-
tively. The calcite crystals have rectilineous borders but 
an irregular shape. They present polysynthetic twin-
nings which are slightly deformed in samples E0042-00 
and E0042-PF-94 while sample E0042-06-37-11 does 
not show any deformation. Also, one of them shows 
some triple points of recrystallisation (E0042-PF-94). 
The crystals do not present a preferred orientation. 
Scattered, small, rounded grains of detrital quartz can 
be observed (Figs. 6, 7 and 8). Their cathodolumines-
cence is heterogeneous. There are areas with dark red 
colour and medium intensity luminescence while other 
areas show red colour and medium-high intensity lumi-
nescence. Distribution of the luminescence is related to 
recrystallization processes. They also show several par-
tial relict dark shadows in crystals.

It is a marble of calcitic composition which does 
not seem to have an Hispanic origin by visual examina-
tion. In fact, both its main traits as well as the com-
parison with samples from the major quarries used in 
Antiquity, strongly indicate that this marble belongs 
to that of Docimeion (current Iscehisar), near Afyon 
(Turkey)7.

Conclusions

The marble objects found at Pla de Ses Figueres were 
produced in three different types of marble. Even though 
they were all foreign to the island of Cabrera, it is worth 
stressing that they are all geographical areas very distant 
among them. 

The techniques applied8 so far suggest that one of 
them could have been elaborated in marble from Al-
madén de la Plata, which crops out at Los Covachos 
mountain range and nearby hills (especially at Castille-
jos) of the Sierra Norte, in Sevilla (southern Spain) (Bel-
trán et al. 2012; Beltrán and Rodriguez 2011; Ontiveros 
et al. 2012). Even though it is not the only white mar-
ble exploited at the Baeticae province of Hispania, the 

Fig. 4. Marble fragments E0042-06-P and E0042-06-06. 
Design: Mateu Riera.

6. In sample E0042-00, scattered large to very large grains were are also visible but they seem to belong to a recrystallized calcite vein. 
7. The correspondence is especially strong with sample AFI-10058 of the Laboratory of the Achaeometric Studies Unit (Unitat d’Estudis 

Arqueomètrics) of the ICAC.
8. Although petrographically it matches with Almadén de la Plata features, we must be cautious about this provenance as: a)  it is a very 

small sample from which it is difficult to infer the real macroscopic features of the marble, b) it comes from a contemporary-date context 
and c) no other evidences of the arrival of this marble at Cabrera have been found. Therefore, further analysis must be applied in order to 
confirm this provenance. 
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Fig. 6. Marble fragment 
E0042-00: macroscopic 
(left) and microscopic 
(right, above) features 
and cathodoluminiscence 
response (right, below). 
Design: Mateu Riera. 
Photos: UEA-ICAC.

Fig. 5. Marble fragment 
E0042-07-370: 
macroscopic (left) and 
microscopic (right, 
above) features and 
cathodoluminiscence 
response (right, below). 
Design: Mateu Riera. 
Photos: UEA-ICAC.
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Fig. 7. Marbre 
fragment E0042-PF-94: 
macroscopic (left) and 
microscopic (right, 
above) features and 
cathodoluminiscence 
response (right, below). 
Design: Mateu Riera. 
Photos: UEA-ICAC. 

Fig. 8. Marbre 
fragment E0042-06-37-
11: macroscopic (left) 
and microscopic (right, 
above) features and 
cathodoluminiscence 
response (right, below). 
Design: Mateu Riera. 
Photos: UEA-ICAC.
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currently available evidence strongly points at the fact 
that it was one of the major Hispanic marble resources 
in use in Roman times. Indeed, this marble was exploit-
ed from as far back as Late Augustan times and it was 
widely used throughout sourthern Spain; examples of 
its use in sculptures, architecture and epigraphy can be 
found at Italica (modern Santiponce), Hispalis (modern 
Sevilla), Corduba (modern Cordoba), Carmo (modern 
Carmona), Mulva (Villanueva del Río y Minas), Astigi 
(modern Écija), Baelo Claudia (Bolonia, Cadiz) (Àlva-
rez et al. 2009b, 24). Nevertheless, its use further away 
from its place of origin has been also attested, not only 
at other parts of the Iberian Peninsula (Segobriga) but 
also in northern Africa9 (Àlvarez et al. 2009a; Beltrán et 
al. 2010, 64). This wide distribution, which was possible 
thanks to its location near a navigable river (the Baetis, 
modern Guadalquivir) which made it easy its integration 
into broad trade routes, and the identification of a statio 
serrariorum Augustorum at Almadén de la Plata (CIL II 
1131 = González 1991, 390) confirms the importance 
of this material in Hispania. Therefore, although further 
evidence (either from analysis and/or the archaeological 
record) is needed to support it, our sample seems to put 
forward the possibility of this marble arriving to the Bal-
earic Islands. 

On the other hand, objects made with marbles from 
the eastern Empire also arrived at Cabrera. The fact that 
two mensae and a basin made of white marble from Doci-
meion (modern Iscehisar), near Afyon (Turkey) is worth 
highlighting. The case of the two fragments of greco 
scritto, a mensa and a shapless piece, is somehow con-
troversial in view of the new data on the existence of the 
extraction of greco scritto type marble at the area of Has-
ançavuslar, near the ancient town of Ephesos (Turkey). 
Although these fragments were easily identified macro-
scopically as greco scritto, the assumption of them being 
from Cap de Garde, near ancient Hippo Regius (Algeria) 
is not so straightforward (cf. Pensabene 1976, 177-190; 
Gnoli 1988, 261; Borghini 2004, 237; Antonelli et al. 
2009, Hermann et al. 2012), especially after the fact that 
new archaeometric data demonstrates that most of the 
greco scritto marble originated from Ephesos and not 
from north African quarries (Attanasio et al. 2012; Yavuz 
et al. 2011). 

As already mentioned, the lack of a stratigraphic con-
text or other dating evidence for these fragments is an 
important drawback to attest the time of which these 
marbles arrived at Cabrera. However, all the data from 
Pla de Ses Figueres we have so far suggests that the vast 
majority, if not all of them, were in use during the Late 
Antiquity. 

Other than that, we might highlight the following 
aspects. Firstly, three examples from the six under study 
are Docimeion marble. As already stated in the literature, 
the circulation of this material through the territories of 
the Roman Empire was very wide and the eastern coast 
of the inland Spain is not an exception. Next to it, greco 
scritto marble is the most attested, with a mensae and 
a shapeless fragment (E0042-06-P and E0042-06-06)10. 
And last but not least, there is one single fragment of 
possible Almadén de la Plata marble; if this provenance 
is confirmed, it will significantly add to the maritime dis-
tribution of this marble (i.e. not only to closer coasts, as 
the northern African one, but to further away places). 

In the second place, the import of different varieties 
of marbles of different provenances is a further demon-
stration of the importance of the Cabrera archipelago 
within the shipping routes in Antiquity (Riera Rullan 
2002, 60-10; 2005b, 177-180). Thus, we can infer that 
in spite of its very small size, Cabrera was part, either 
direct or indirect, of the Mediterranean marble trade net-
work during Late Antiquity.

Furthermore, one issue that remains unsolved is 
whether these mensae or the basin, as well as a small col-
umn made in marble from the latest excavations cam-
paigns which is currently under study, could have been 
part of some kind of building of the monastic commu-
nity of Cabrera that was destined to worship.

Finally, even though by now they are merely working 
hypothesis and more data is needed (not only from the 
analysis but also from the field archaeology) to achieve 
solid and further considerations, it is still important to 
highlight the existence of such small but significant as-
semblage.
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Abstract
The term alabaster is often applied only to compact, 
translucent gypsum, but sometimes it also denotes a va-
riety of decorative rocks consisting essentially of calcium 
carbonate. Calcareous alabasters, often petrographically 
classified as travertines, were quarried in several prov-
inces of the Roman Empire and widely used for archi-
tectural elements and small decorative objects. In spite 
of their considerable importance as ornamental stones, 
and their wide distribution, very little is known about 
their origin, and their positive identification often re-
mains very difficult. This is due to their variability of 
colour and fabric, also within the same species, and to 
a lack of specific studies, especially of archaeometric 
characterisation. Hence our analyses – minero-petro-
graphical (by XRD and OM on thin section) and geo-
chemical (Sr isotopes by mass spectrometry, and chemi-
cal quantitative analysis by XRF) – of two important 
Italian alabasters, those of Iano di Montaione (Florence) 
and of Castelnuovo dell’Abate (Siena) and of a Tunisian 
example from Djebel Oust (Tunis), and comparison of 
the results obtained with other alabasters from Egypt, 
Thyatira (Turkey) and Oran (Algeria), all of which have 
already been studied and are sometimes very similar 
macroscopically. 

Keywords
Ancient calcareous alabasters, Jano di Montaione, Castel-
nuovo dell’ Abate, Djebel Oust, quarries, archaeometry.

Introduction

American and British petrologists reserve the term 
alabaster for compact, translucent gypsum of evaporitic 
genesis, while their European colleagues extend it to in-
clude a variety of decorative rocks consisting essentially 
of calcium carbonate, and belonging petrographically 
either to the rock-family of calc-sinters or to that of tra-
vertines (Flüegel 2004; Pentecost 2010), in a way fol-
lowing the tradition of Roman stonecutters of the late 
Mediaeval-Renaissance periods. Independently of their 
different genesis, whether from the slow precipitation of 
calcite/aragonite from cold waters forming compact, well 
laminated deposits for calc-sinters, or from the quicker 
precipitation from cold/warm waters often with the con-
tribution of biological agents (such as bacteria, algae, 
plants, etc.) for travertines, all these stones of continen-
tal origin are called calcareous alabasters by the Italian 
stonemasons.

ARCHAEOMETRIC CHARACTERISATION OF ONE TUNISIAN AND 
TWO ITALIAN CALCAREOUS ALABASTERS USED IN ANTIQUITY

L. Lazzarini, D. Visonà, M. Giamello and I. Villa

Calcareous alabasters were frequently quarried in  
several areas of the ancient world to be used for the 
manufacture of small precious objects such as vases (alà-
bastra) for perfumes and oils for toilette, or for funerary 
objects in tombs, sometimes for votive statuettes, and 
when available in large outcrops, for statuary (e.g. in the 
Pharaonic and Roman periods), trapezophoroi (pedestals 
for table tops), etc., and architectural decorative elements 
such as columns, capitals, entablatures, or more com-
monly as slabs for facing walls and floors (especially in 
the Roman period).

In spite of their importance, calcareous alabasters have 
seldom been studied in terms of their origin, quarries, use 
and distribution (Gnoli 1988; Borghini 1989; Lazzarini 
2004), and even more rarely have they been subjected 
to archaeometric analysis (Barbieri et al. 2002a, 2002b; 
Çolak and Lazzarini 2002; Klemm and Klemm 2008). 
In fact there are several difficult problems associated with 
the positive identification of the quarry of origin of many 
types, especially as regards those used in Roman times. 
It is for these reasons that we have started a systema- 
tic research on them, initially paying more attention to 
the two important ones of Italian origin from Tuscany, 
namely those of Jano (or Iano) di Montaione (province 
of Florence), which has already been subjected to pre-
liminary studies (Lazzarini et al. 2006), and of Castel-
nuovo dell’Abate (province of Siena), a decorative stone 
used from Roman times to the Baroque period (Bon-
noli 1926) especially in the Cathedral of Siena. A third 
alabaster, from Djebel Oust (Borghini 1989), a low hill 
near the ancient towns of Uthina and Thuburbo Maius 
(Tunisia), is also considered here, in this case for the first 
time, together with a comparison with similar species of 
Asia Minor (alabastro di Thyatira) and Africa (alabastro 
a pecorella from Algeria, and alabastro cotognino from 
Egypt) (Gnoli 1988).

Alabasters

Tuscany and Latium are two Italian regions that are 
particularly rich in travertines and alabasters. The former, 
for example, is well known for the gypseous alabaster of 
Volterra, extensively used by the Etruscans for funerary 
urns and still quarried, and for the calcareous alabasters 
of Jano di Montaione and Castelnuovo dell’Abate (Sar-
tori 2006). The latter for alabastro del Circeo, quarried 
in the province of Latina (Bruno 1998).

The alabaster of Jano di Montaione (Fig.1a) is known 
in 3 varieties: a first, with the cited name, is characterised 
by yellow-to-dark brown alternating with creamy white 
layers; a more precious variety called alabastro tartaruga-
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to because of the typical pattern resembling the shell of a 
tortoise (tartaruga in Italian) (Borghini 1989), is normal-
ly of limited availability and is used for panels or small 
objects; and a third, known as alabastro cinerino since 
it has grey-bluish layers of the colour of ash (cenere in 
Italian) mixed with purely white ones. It is important to 
mention that these alabasters, according to De Michele 
and Zezza (1979) correspond to those sometimes identi-
fied as alabastri di Palombara, or alabastri palombini.

The alabaster of Castelnuovo dell’Abate (Fig.1b), 
sometimes called alabastro di Montalcino is quite similar 
to the holotype of Jano di Montaione being characterised 
by white, yellow and brown layers of varying thickness, 
sometimes embedding small fragments (relics) of the 
mother rock. This is a fine-grained grey-greenish marly 
limestone which outcrops widely in central-western Italy, 
where it is known as alberese.

The alabaster of Djebel Oust (Fig.1c) was widely used 
in the northern part of ancient Zeugitania (correspond-
ing to modern Tunisia); it has been observed in opera 
sectilia of the ancient towns of Carthage, Uthina, Utica, 
Thuburbo Maius and Leptis Magna. It also seems some-
times to have been used in ancient monuments of Rome. 
Quarried in the mountain of the same name some 50 km 
south of Tunis, it occurs in two varieties: the holotype, 
characterised by a regular fabric formed by thick layers 
of yellowish, sometimes greenish colour alternating with 
layers of red-purplish colour, and alabastro fiorito, which 
shows a more irregular fabric, sometimes dendritic, with 
white layers mixed with red and red-brownish often ar-
borescent layers. This variety is very similar to an allotype 
of the alabastro a pecorella (Fig.1d, right) from Oran 
(Algeria), frequently used in Roman times from the 1st 
century AD (it is for example present in the House of the 
Telephus Relief at Herculaneum). The source of this ala-

Fig. 1a. Samples of alabaster from the quarry of Iano 
di Montaione: top, the variety called cinerino; left, the 
tartarugato; bottom right, the holotype.

Fig. 1b. Samples of the alabaster from the quarry of 
Castelnuovo dell’Abate.

Fig. 1c. Samples of the 
alabaster from the quarry of 
Djebel Oust. 

Fig. 1d. Samples of alabastro a pecorella from the deposits of 
Villa Adriana (Tivoli, Rome): left, holotype; right, allotype.

L. LAzzARINI, D. VISONà, M. GIAMELLO AND I. VILLA
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baster, hitherto attributed to Aïn Tekbalet, has recently 
been found at Bou Hanifia (Herrmann et al. 2012).

The quarries and their geological setting

The main quarries of alabasters that were active in 
Roman times are indicated in Fig. 2. A description of 
some of them may be found in the literature, namely 
those of Egyptian alabaster (Klemm and Klemm 2008), 
of two Anatolian varieties (Bruno 2002; Çolak and Laz-
zarini 2002), of the Arabian onix (Harrell 2008), of the 
Circeo alabaster in the Latium region (Bruno 1998) 
and of alabastro a pecorella in Algeria (Herrmann et al. 
2012).

The now exhausted ancient quarry of Jano di Mon-
taione (province of Florence), locally known as “Cava 
Pescatori”, is situated about 1 km south of the village 
of the same name, along the road to Monteluco (Laz-

zarini et al. 2006). It is 277 m above sea level and has 
the shape of an amphitheatre open to the W, forming 
a sort of pit with a diameter of around 150 m (Fig. 3a, 
b). The only visible exploitation traces are wire-cuts dat-
ing from some 20 years ago. Lying around on the site 
are several abandoned blocks of alabaster, some of poor 
quality, which seem of very old extraction. According to 
local tradition ancient exploitation dates from the time 
of the Medici family, that used the alabaster for its Opi-
ficio delle Pietre Dure in Florence, where there are still a 
number of ancient slabs and columns that were never 
installed in buildings. It is however quite probable that 
the local alabaster was also used in Roman times since 
the remains of a Roman settlement perhaps connected to 
the ancient quarrying activity, have been found in the vil-
lage of Jano. As for the geological setting of the alabaster 
(Fig. 4), one may note that its beds, of a total maximum 
thickness of some 20 m, are included in a quaternary tra-
vertine most probably formed from the calcite/aragonite 

Fig. 2. Location of the 
ancient quarries of the 
most important coloured 
alabasters/travertines used 
by the Romans: 1) from 
Wadi Sannur to Beni Suef; 
2) Pamukkale; 3) Akhisar; 
4) Circeo; 5) Castelnuovo 
dell’Abate; 6) Jano di 
Montaione; 7) Djebel Oust; 
8) Bou Hanifia.

Fig. 3a. General view from the east of the alabaster quarry of 
Jano di Montaione with ancient cuts and abandoned blocks. 

Fig. 3b. As for Fig. 2, but the view is from the west, with 
one of the ancient quarry fronts showing two vertical cuts to 
isolate an alabaster block.

ARCHAEOMETRIC CHARACTERISATION OF ONE TUNISIAN AND TWO ITALIAN CALCAREOUS ALABASTERS USED IN ANTIQUITY
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(Table 1) deposition from warm springs emerging from 
the “Calcare Cavernoso” and the Permian-Carboniferous 
carbonatic breccia and conglomerates (Mazzanti 1961; 
Costantini et al. 1998). The travertine/alabaster is mostly 
in contact with Pliocenic blue-clays.

At Castelnuovo dell’Abate there are two ancient quar-
ries situated 1,8 km south of the village, in the province 
of Siena, one above the other and both very closely con-
nected (Fig. 5a, b). They were active in Roman times but 
mostly in the Renaissance and Baroque periods when 
they were much exploited for columns and blocks. The 
several columns of the side altars in the Cathedral of Si-
ena, and other objects in the same monument, are made 
of the alabaster taken from these quarries (Anon. 1676). 
According to information gathered locally, the two quar-
ries were active until some decades ago for local use, and 
for the provision of material for restoring monuments. 

This alabaster belongs to the Pleistocenic formation of 
continental limestone and travertine (Fig. 6) in uncon-
formous contact with Scaglia Toscana (Cretaceous, num-
mulitic calcarenites), the Santa Fiora formation (argillites 
and calcilutites) and the Macigno (Upper-Oligocenic / 
Lower Miocenic sandstone). 

The ancient quarries of Djebel Oust are in the shape 
of long and rather narrow trenches (Fig. 7a) open on 
the eastern slopes of the Djebel (mountain) and easily 
reached from the archaeological site to the N-NW be-
side the low hill nearby. The quarries have been exploited 
along the beds to obtain columns; extraction across the 
beds, thus forming the typical steps (Fig. 7b) and show-
ing the most beautiful patterns (Fig. 8), was in blocks 
for slabs and other artefacts. The alabaster is included 
between Upper Malm and Lower Lias-limestones in 
a much tectonised area with abundant faults (Fig. 9) 

Quarry # Calcite Aragonite Dolomite Quartz Hematite

Iano di Mont. (Fi, Italy) J1 +++

“ J2 +++ ± ±

“ J3 ++ +++ ±

Castell’Abate (Si, Italy) ACA1 +++

“ ACA2 +++

“ ACA3 +++

“ ACA4 +++

“ ACA5 +++

“ ACA6 +++ ±

“ ACA7 +++

Alberese,
mother-rock

ACA2
Alb.

+++ +

Djebel Oust (Tunisia) DO1 +++ +

“ DO2 +++

“ DO3 +++

“ DO4 +++

Oran (Algeria)
rare holotype

PEC1
Hol.1

+++ ±

mostcommon
allotype

PEC2 +++

“
red vein

PEC2 +++ +

Table 1. Results of the X-Ray diffraction analysis of the alabasters examined in this study (+++, very abundant; ++, abundant; +, 
present; ±, traces).

L. LAzzARINI, D. VISONà, M. GIAMELLO AND I. VILLA
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Fig. 8: Geological setting of the Iano di Montaione area  (from the “Carta Geologica Regionale 

1/10000 della Regione Toscana, Foglio 285-Volterra – Sections 285110 e 285070”): 

f1 – travertines, Quaternary; FAA – blue clays, Pliocene; SVV – Arenites of S.Vivaldo, Pliocene: 

MIO – Flysch of Montaione, Upper Cretaceous; APA – clays “a palombini”, Lower Cretaceous; � 

– gabbros, Jurassic; CCA – “Calcare cavernoso”. Upper Triassic; UMR – Tectonic Unit of 

Monticiano – Roccastrada, Anagenites, microanagenites and phyllites, phyllites with carbonatic 

interbeddings; Upper Triassic; FCP – Permian-Carboniferous formations: breccias and  

conglomerates of Torri, porphyretic schists;  abandoned quarry. 

 

 

 
 

 

Fig.11: Geological setting of the quarries of Castelnuovo dell’Abate: ;eb, lacustrine deposits, 

Pleistocene; f1b, travertines and continental limestones., Pleistocene; SV2, pebbles, sands and silts, 

Miocene; MAC, Macigno: quartz-feldspatic sandstones mixed with thin silts and clay beds, Upper 

Oligocene.-Lower Miocene; FIA, Santa Fiora formation: grey-brown argillites and calcilutites, 

Upper Cretaceous.-Paleocene; STO3, Scaglia Toscana, (Calcarenites of Montegrossi): nummolitic 

calcarenites  Lower Cretaceous?-Paleogene;   Ancient and modern abandoned quarry. 

Fig. 4. Geological sketch-map of the Jano di Montaione area 
including the alabaster quarry. f1: travertines, Quaternary; 
FAA: blue clays, Pliocene; SVV: Arenites of S.Vivaldo, 
Pliocene: MIO: flysch of Montaione, Upper Cretaceous; 
APA: clays “a palombini”, Lower Cretaceous; Γ: gabbros, 
Jurassic; CCA: “Calcare cavernoso”, Upper Triassic; UMR: 
Tectonic Unit of Monticiano: Roccastrada, Anagenites, 
microanagenites and phyllites, phyllites with carbonatic 
interbeddings, Upper Triassic; FCP: Permian-Carboniferous 
formations: breccias and conglomerates of Torri, porphyritic 
schists;  abandoned quarry. 

Fig. 6. Geological sketch-map of the Castelnuovo dell’Abate 
area with the two alabaster quarries marked. eb: lacustrine 
deposits, Pleistocene; f1b: travertines and continental 
limestones., Pleistocene; SV2: pebbles, sands and silts, 
Miocene; MAC: Macigno: quartz-feldspatic sandstones 
mixed with thin silts and clay beds, Upper Oligocene-Lower 
Miocene; FIA: Santa Fiora formation: grey-brown argillites 
and calcilutites, Upper Cretaceous-Paleocene; STO3: 
Scaglia Toscana, (Calcarenites of Montegrossi): nummulitic 
calcarenites Lower Cretaceous?-Paleocene;  Ancient and 
modern abandoned quarry.

Fig. 5a. General view from the south-west of the upper quarry 
of Castelnuovo dell’Abate.

Fig. 5b. Detail of an abandoned block of alabaster in the 
lower quarry. 
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(Agus et al. 2007a) that favoured karstic phenomena and 
neo-deposition of Quaternary carbonates. Some Roman 
columns of average size (3-5 m high) were cut in these 
quarries, and may be seen in the excavation of Thuburbo 
Maius and Uthina (Agus et al. 2007b), but the overall 
limited thickness of the beds of alabasters resulted mainly 
in the production of small blocks for cutting into slabs 
for opera sectilia, such as those observed in several ancient 
Zeugitanian towns.

Sampling and analytical methods

For this study only a limited number of samples have 
been considered, both because of the limited size of the 
ancient quarries and surviving fronts, and because of the 
difficulties of finding representative samples in them. 
In fact it seems that what is left at Jano di Montaione, 
Castelnuovo dell’Abate and Djebel Oust is not fully 
representative of all the possible varieties of the relative 
alabasters quarried in the past. Another limitation was 
the high cost of the Sr-isotopic analyses that were neces-
sary to differentiate the alabasters archaeometrically (the 
C and O stable isotopic ratios proved not to be useful for 
the purpose). So, in the end, five samples were taken in 
each of the three mentioned quarries, then subjected to 
microscopic examination in thin section under a polar-
ising microscope, to X-Ray powder diffraction analysis 
(Cu Ka at 20 mA and 40 KV) and to quantitative chem-
ical analysis by standard X-Ray fluorescence and atomic 
absorption analyses. The 87Sr/86Sr ratio was determined 
(always on samples taken from white layers) with a plas-
ma-source multicollector mass-spectrometer in accord-
ance with Villa et al. (2006). A few samples of alabas-
tro a pecorella were considered for comparison with the 
alabaster of Djebel Oust since the two may sometimes 
be confused macroscopically, but only analysed minero-
petrographically and chemically (one sample taken from 
a whitish layer, also used for the determination of the Sr 
isotopic ratio).

Results and discussion

The XRD analysis of the 3 alabasters cited above 
and that of alabastro a pecorella is reported in Table 1. 
It shows the common presence of calcite as the main 
component of all alabasters, together with dolomite at 
Djebel Oust, and aragonite at Jano di Montaione; traces 
of quartz are sometimes present in the latter and in the 
alabaster of Castelnuovo dell’Abate; the alabaster from 
Djebel Oust and the alabastro a pecorella contain hema-
tite concentrated in the red veins/spots. 

The petrographic examinations of the thin section of 
all the alabasters were not very helpful since they gave 
similar fabrics both for parallel and cross sections of the 
two Italian alabasters, with exception of a quite pecu-
liar structure for the alabastro tartarugato of Jano (Fig. 
10), with extremely thin and elongated fibrous-radiated 
aragonite crystals, and of the usual palisade structures 
alternating with sparitic layers, often containing relics 
of alberese (the mother rock) especially in that of Cas-
telnuovo dell’Abate (Fig. 10). The alabaster from Djebel 
Oust shows the top of scalenohedra covered by thin lay-
ers of hematite/limonite, and sometimes deposits of fine-
grained quartz crystals inside large mosaic of sparitic cal-
cite crystals often fringed by fine hematite particles (Fig. 
10). Alabastro a pecorella is characterised by fabrics very 
similar to that of Djebel Oust, but also by the presence 
of small nodules formed by fine aggregates of red semi-

Fig. 7a. Ancient long cut in the limestone outcrop including 
the alabaster of Djebel Oust following the alabaster “vein”. 

Fig. 7b. Traces of block-exploitation in the ancient quarry of 
Djebel Oust. 

L. LAzzARINI, D. VISONà, M. GIAMELLO AND I. VILLA
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Fig. 9. Geological sketch-map of Djebel Oust. 1) Lower 
Lias limestone; 2) Lower Malm limestones; 3) Red alabaster 
facies; 4) Upper Malm limestones; 5) Jurassic Cretaceous 
transitional levels; 6) Lower Cretaceous with quarzite levels; 
7) Quaternary soils; 8) Faults; 9) Black limestone quarries. 

Fig. 10: Photomicrographs of thin sections (N+, ) of: Alabastro tartarugato from Jano (left), showing very regular stratification of 
small-to-large fibrous-radiated aragonite crystals alternating with thin opaque micritic layers. Alabaster of Castelnuovo dell’Abate 
(center), showing relics of alberese in a palisade fabric formed by elongated prismatic crystals of calcite. Alabaster of Djebel Oust 
(right) showing a mosaic of large sparite crystals fringed by hematite.

opaque hematite, responsible for the macroscopic aspect 
of the sample on the left in Fig. 1d.

The quantitative chemical analysis of the 3 alabasters 
is reported in Table 2, which shows the higher amounts 
of Sr in the alabaster of Jano di Montaione that differ-
entiate this from the other two alabasters, and may be 
explained by the presence of aragonite in the former (as is 
well known, Sr can be hosted more easily in the aragonite 
cell than in that of calcite). The variations in other oxides 
(for example of Si, Al, Fe) are connected to localised con-
centrations of these common elements and are less mean-
ingful for the chemical differentiation of the alabasters.

Finally the results of the Sr isotope ratio are reported 
in Table 3, and a comparison with the results for two 
other alabasters (the famous and much used Egyptian 
one, and that from the ancient Greek-Roman town of 
Thyatira, present-day Akhisar in Turkey) from the liter-
ature (Barbieri et al. 2002a, 2002b; Çolak and Lazzarini 
2002), is shown in Fig. 11. Despite the fact that a small 

number of samples was analysed for the alabasters exam-
ined in this study, the histogram appears to show that 
the Egyptian alabaster is mostly well separated from all 
the other alabasters considered, including the very simi-
lar one from Thyatira; the same applies for the alabasters 
of Castelnuovo dell’Abate and Djebel Oust, while the 
isotopic ratio of Iano somewhat overlaps with that of 
Castelnuovo dell’Abate and Thyatira, and the Algerian 
one overlaps with those of Thyatira and Djebel Oust.
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Abstract
The Romans used several lumachelle (mainly limestones 
and sandstones with a large quantity of macrofossils) to 
decorate public buildings and private houses, especially 
in the last centuries of the Empire. Found in outcrops 
of limited dimensions, these stones were seldom used 
for columns, more frequently in slabs for facing floors 
and walls, sometimes also for the bust portion of portrait 
sculptures, and small objects such as tubs and vases. They 
are not very commonly found in archaeological excava-
tions, and are in most cases associated with precious arte-
facts. Of all the known lumachelle, only two, the occhio 
di pavone (marmor Triponticum) from Kutluca in ancient 
Bithynia (Turkey), and broccatello di Spagna from Torto-
sa (Spain), have been sufficiently studied as regards their 
origin, history of use, distribution and laboratory char-
acterisation. Here we have limited our research to some 
of the most important remaining lumachelle, namely 
lumachella orientale and astracane (from Tunisia), the 
so-called lumachelloni (the one called antico, probably 
from the area of Civitavecchia, Latium, and a modern 
one from Brendenberg, Austria) and lumachella bruna 
del Tasso (probably from Asia Minor), some of which 
are rare but of considerable importance. Known and un-
published information regarding the aspects mentioned 
above is given, with special attention to the macro and 
microscopic description of the lithotypes. 

Keywords
Lumachelle (fossiliferous stones), use, Roman antiquity, 
petrographic characterisation, provenance.

Introduction

In nature there are many stones packed full of seashells, 
calcareous algae, corals, sponges, and more rarely the skel-
etons of other creatures, that lived millions of years ago and 
may attract the curiosity of man. Fossils and fossiliferous 
stones were regarded in classical antiquity and the Middle 
Ages as mirabilia, fantastic objects witnessing the change of 
earth into sea, and viceversa. Writers such as Xenophanes, 
Herodotus, Pausanias, Strabo and Ovid all gave wondering 
descriptions of shells and skeletons of fossilised organisms in 
the rocks of mountains, and Suetonius tells us that Augustus 
had his private “Wunderkammer” filled with natural curi-
osities including fossils (Gnoli 1988, 200). The same taste 
continued during the Middle Ages, when such phenomena 
were often associated with superstition, and the Renais-
sance, followed by the “Wunderkammern” of private and 
public collections of the 17th century (Mariottini 2004). 

A FIRST STUDY OF SOME LUMACHELLE (FOSSILIFEROUS STONES)  
USED IN ROMAN ANTIQUITY

L. Lazzarini and M. Mariottini

Since fossiliferous limestones and sandstones such as 
biocalcarenites and bioarenites are very common in all 
Mediterranean countries and are easily worked, they were 
frequently used as building materials from Late Prehistor-
ic times: a few examples of different periods include the 
megalithic temples of Malta, the Minoan monuments of 
Crete, the Greek temples of Akragas (Agrigento) in Sic-
ily, and the Roman buildings of Leptis Magna in Libya. 
However the first use of similar rocks as decorative build-
ing stones, traditionally called lumachelle (snail-stones) 
in Italian (a name coined by the stonemasons of the Late 
Renaissance period) dates from the final years of the Ro-
man Republic. The introduction of the lumachella rosea 
di Kairouan from the town of Zeugitania in Proconsular 
Africa in fact dates from this period, as proved by the 
finding of a thick slab in the excavations of the Temple of 
Augustus in Rome.

The choice of the fossiliferous stones used as orna-
mental materials was clearly based not only on their col-
our and fabric but also on the visual appeal of the organ-
ic remains they contained. Thus beautiful lumachelle, 
which also occur rather rarely in nature, are seldom 
encountered in Roman monuments of all periods. In 
any case their first use most probably dates, as reported 
above, from the beginning of the reign of Augustus. The 
oldest known artefacts are in fact made of lumachella 
orientale from present day Tunisia, and may be seen in 
Rome where small slabs are inserted in the floor of the 
Ludus Magnus, a sort of palestra near the Coliseum dat-
ing from the 1st century BC (Guidobaldi and Salvatori 
1988, 174). It was especially in the last centuries of the 
Empire that the Romans introduced several fossilifer-
ous lithotypes, some of which became very important 
as prestigious ornamental materials. Of such species that 
deserve mention are marmor Triponticum, also called oc-
chio di pavone, from Kutluca near Izmit (the Roman 
Nicomedia) and broccatello di Spagna from Tortosa (an-
cient Dertosa), Spain (Lazzarini 2002). 

The search for stones with shells also spread to fara-
way imperial provinces such as Britannia, where an at-
tractive lumachella, now known as Purbeck marble (Bea-
vis 1970), was widely used, and Numidia (modern Tuni-
sia), where a pink nummulitic limestone, the lumachella 
rosea di Kairouan, which also occurs in some yellowish 
varieties, was used in several Roman towns of the region. 

Normally found in outcrops of limited dimensions, 
these stones were seldom used for columns (the few 
known examples are of small to average dimensions), 
more frequently in slabs for facing floors and walls, 
sometimes also for the bust of portraits normally sculpt-
ed in white marble, and for other small objects such 
as tubs and vases. The favour enjoyed by these stones 
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often continued in the Early Byzantine period (this is 
especially true, for example, for occhio di pavone) when 
new species were added, including a red lumachella 
with large Megalodon shells used in the Adriatic area, 
and the almost black lumachella bruna del Tasso (see 
below).

In spite of their beauty and importance, only two of 
the lumachelle cited above have been sufficiently well 
studied, namely the broccatello di Spagna (Mayer 1992; 
Falcone and Lazzarini 1998; Alvarez et al. 2009) and the 
occhio di Pavone (Lazzarini 2002). A third marble, bigio 
lumachellato, a variety of marmor Lesbium with fossilised 
Megalodon and corals from Moria, near Mytilene, on the 
homonymous Greek island, has also received some at-
tention in the past (Lazzarini 1998). Very little attention 
has so far been paid to the other remaining species (apart 
from Gnoli 1988; Borghini 1989), although they were 
much prized in ancient and recent times.

This work is intended partially to fill this gap by stud-
ying some of the most important polychrome lumachelle 
used by Romans and Byzantines (with the exclusion of 
those of grey-black colour such as the bigio lumachellato 
from the island of Lesbos, incidentally a true metamor-
phic marble with megalodonts and corals, and the black 
marble from Vytina, a rudist carbonaceous limestone, 
both from Greece), in particular considering their prov-
enance, use-typology, distribution (for the first time) and 
minero-petrographic characteristics.

Methods of study

Only four coloured lumachelle were selected for 
this study; all are important species, namely lumachella 
orien tale for its quite common use; astracane, the two 
lumachelloni and the lumachella bruna del Tasso are rare 
and precious decorative stones. 

For each of them are given: 
– name and synonyms
– a macroscopic description
– the relevant existing literature, both archaeological/

historical and geological 
– data concerning use through time, and presence/

distribution in monuments/provinces of the Roman Em-
pire

– information on quarry-sites/possible provenance
– minero-petrographic characteristics.
The latter point includes a first palaeontological 

study of macrofossils, the preparation of thin sections 
for the microscopic study of fabrics and identification of 
micro-fauna and minerals, and a mineralogical analysis 
by X-Ray Diffraction.

Results and discussion

Of the four lumachelle, one is relatively common and 
three are quite rare. The results obtained have been col-
lated as follows.

Lumachella orientale (synonyms: lumachella d’Egitto, 
pietra pidocchiosa) (Fig. 1a): this is the earliest imported 
lumachella in Rome, coming from ancient Zeugitania, 
modern Tunisia, most probably from the area near Djebel 
Oust (where small outcrops have been seen), not from 
Thuburbo Maius (Henchir el-Kasbat), 60 km South of 
Tunis, as indicated by Gnoli and followed by other au-
thors (Price 2007). In fact a geological field survey of that 
area has not resulted in any finds of outcrops, nor of the 
erratic presence of this stone as boulders in the dry beds 
of local wadis (as stated by Gnoli), nor in the ruins of the 
archaeological site. This lumachella is however present as 
small slabs in opera sectilia in the more northern sites of 
Carthage and Utica, and was exported mainly for the same 
use to Rome, Latium, Campania, Marche (at Urbs Salvia, 
modern Urbisaglia) and to the NW of Italy (an example is 
the small base of a labrum dating from the late 1st century 
AD in the Roman Villa of Varignano, near Portovenere, 
province of La Spezia (Bertino 1987). In Rome it may be 
seen, as well as in the the Ludus Magnus, mentioned earli-
er, as a small Herm in the Museo Archeologico Nazionale 
alle Terme (Fig. 1b) and for the breastplates of the bust of 
the Emperor Gordianus II (Fig. 1c), and of a senator (Fig. 
1d) preserved in the Musei Capitolini. Re-used pieces 
in the cosmatesque floors of many Romanesque or later 
churches are quite frequent; they include, for example, 
several small slabs in the Church of S.Maria della Vittoria. 
A remarkable piece is a step of the altar in the first chapel 
on the right of S.Maria in Aracoeli. Gnoli says that this lu-
machella was highly prized in the 16th and 17th centuries 
by the Roman scalpellini (stonemasons), and that a large 
block of it was found in 1830 in a private property near 
Testaccio (where the ancient statio marmorum was). This 
block was sawn into slabs to make precious tabletops, and 
probably also many hand specimens for stone collectors 
since this lumachella is always present as hand specimens 
in stone lithothèques of the 19th century.

In the Latium region lumachella orientale is present 
in several Roman villas such as that of Colle S. Anto-
nio near Tivoli (Mariottini et al. 2009, 491), and that 
of Fondi. It is present in opera sectilia at Herculaneum 
(Palestra), and Pompeii (a tabletop is preserved in the 
Antiquarium). 

It is also very frequently seen in commessi (table tops 
and other intaglios) made in Florence by the Opificio delle 
Pietre Dure from the second half of the 16th century on.

The stone may be described as a shelly limestone 
composed of white and grey centimetric-to-millimetric 
clasts of rudists (probably Diceratidae), sometimes finely 
crushed, in a dark grey matrix, with yellow or brown-
ish patches; coral-pink or red stains are more rarely ob-
served, and make this stone particularly beautiful. Under 
the polarising microscope it shows a typical bioclastic 
fabric formed by very abundant fragments of rudists and 
bivalves made of sparitic calcite (Fig. 2a), sometimes with 
internal structures well preserved in a scarce microspar-
itic cement often containing foraminifera. Carbonaceous 
particles, very often of a perfect spherical shape, are very 
abundant; they are mostly concentrated in masses or 
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levels, or randomly dispersed in the matrix, and are re-
sponsible for the grey colour of the rock. The siliciclastic 
fraction and accessory minerals are made of abundant 
quartz (subangular-to-subrounded) and chalcedony (in 
rare small nodules) (Fig. 2b) and limonite (in frequent 
brown earthy masses or filaments partially colouring 
the matrix), respectively. On the basis of these features, 
the stone may then be classified as a bioclastite/biocal-
carenite. The identified macro-fauna point to a fore-reef 

Fig. 1a. Macroscopic aspect of the most common grey variety 
of lumachella orientale. Photo: L. L. 

Fig. 1c. Bust of the so-called Gordianus II with lumachella 
orientale in the breastplate (3rd century AD), Rome, Musei 
Capitolini. Photo: M. M.

Fig. 1d. Bust of a senator, as for Fig. 1c. Photo: M. M. 

Fig. 1b. Fragmentary herm of lumachella orientale (1st century 
AD), Rome, Museo delle Terme. Photo: M. M. 
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limestone that may be dated to the Jurassic-Cretaceous 
passage.

Astracane: two varieties are known, astracane dorato 
and astracane rosso: the astracane dorato (Fig. 3a) is of 
a beautiful warm yellow-brown colour punctuated by 
lighter yellow, more rarely white, clasts of macrofossils 
(mostly bivalves and nummulites). It is by far the most 
rare of the lumachelle studied here, having been observed 
only in the floor of the Casa dei Cervi at Herculaneum 
and in some Florentine commessi (see above).

The X-Ray diffraction analysis of a few samples 
collected in the bed of a wadi (stream) near Thuburbo 
Maius has shown the obvious presence of calcite with 
variable amounts of quartz and traces of clay minerals 
(mixed layers?). The microscopic study of thin sections 
prepared from the same samples has shown that the stone 
may be classified as a sparitic bioclastite/biocalcarenite 
formed by abundant clasts of mostly reworked macrofos-
sils (nummulitidae, plates and spines of echinids, cardi-
dae, worm tubes) (Fig. 3b) and microfossils (calcareous 
algae, rotalidae, miliolidae) in a sparitic-ferroan cement 
coloured yellow-brown by limonite. This latter mineral 
and hematite often more or less completely fill the cited 
macro-bioclasts. Abundant detritic quartz (angular to 

rounded, sometimes with high index of sphericity) is 
concentrated or dispersed in the cement. This fossilifer-
ous limestone probably dates from the Middle Eocene.

Even more rare is the astracane rosso, which has been 
seen only in ancient stone collections such as that of 
Onori (Gnoli 1988). The colour is dark red with abun-
dant meso-fossils of yellowish/brownish colour. The 
study of a thin section of a sample obtained from Onori 
(Fig. 3c) showed the very abundant presence of reworked 
and well-preserved bioclasts of high-spired gastropods 
(Fig. 3d) (mostly cerithidae and rissoidae), less abundant 
of bivalves and echinids, all embedded in a very dense 
opaque ferroan cement made of hematite. It is very likely 
that the astracane rosso although deposited in a different 
environment (without the presence of a detritic siliciclas-
tic fraction) is somewhat connected to the astracane gi-
allo with which it shares its provenance and some macro-
bioclasts.

Lumachellone antico: looking for this stone in hand-
books of ancient marbles, one may find two very dif-
ferent stones, both very rare in nature and monuments, 
and with sections of very large gastropod shells. Of these 
stones only one may properly be called antico (Fig. 4a) 
since it was really used in ancient Roman times. It has 
been found in the excavations of some villas of Latium 
and in the amphitheatre of Capua (Fig. 4b), respectively 
in the shape of slabs for opera sectilia and of blocks for 
the bases of statues. The other stone (Fig. 4c), which we 
propose to call simply lumachellone, was introduced 
into the international market as a decorative stone only 
at the end of the 18th century from the Tyrol (Austria), 
and used for decorating altars, such as the most famous 
one by the architect Virginio Vespignani (1808-82) of 
the Confessione (crypt) of the Basilica of S. Maria Mag-
giore in Rome (Fig. 4d), where a beautiful panel features 
very large (centimetric) white shells of the gastropod Ac-
taeonella sp. in a fine grey cement.

The lumachellone antico is characterised by centi-
metric-to-decimetric sections, sometimes well preserved, 
of the gastropod Nerinea sp. formed by sparitic calcite, in 
a yellow-brown cement coloured by dispersed limonite 
and rare hematite, containing much reworked bioclasts 
of bivalves and gastropods (Fig. 5a) and frequent angu-
lar quartz clasts, in single and polycrystalline individu-
als. Less frequent clasts of chert and small individuals of 
opaque minerals are also present. An X-Ray diffraction 
of the insoluble residue (in 2N HCl) has revealed the 
presence of abundant quartz, of a clayey fraction formed 
by illite-kaolinite, of some Fe-oxides/hydroxides, and of 
some amorphous (colloidal?) matter. 

The origin of lumachellone antico is still unknown, 
although it most probably comes from the Central Ape n- 
nines; in fact this lumachella is present only with monu-
ments of Central Italy. 

The lumachellone is an Upper Cretaceous limestone 
(Kollmann 1965). The microscopic study of a sample 
from Brendenberg, has shown large sparitic clasts of the 
shell Actaeonella sp., often heavily reworked (Fig. 5b), in a 
sparitic cement slightly coloured by dispersed very small 

Fig. 2a. Photomicrograph of a thin section of lumachella 
orientale showing sparitic clasts of bivalves and nummulites in 
a micritic matrix rich in angular detritic quartz. N+. Long side 
= 2.55 mm. Photo: L. L.  Fig. 2b. As For Fig. 2a, but showing 
a section of rudist. Long side = 1.03 mm. Photo: L. L.
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brownish carbonaceous particles, containing an abun-
dant silico-clastic fraction formed by abundant quartz in 
single and polycrystalline angular individuals, some chert 
(sub-angular and sub-rounded), rare altered feldspars 
showing albite-Karlsbad twinning, and traces of altered 
glauconite and chlorite. The X-Ray diffraction of the in-
soluble residue (in 2N HCl) has confirmed the overall 
composition of the silico-clastic fraction, allowing the 
more precise identification of celadonite instead of that 
of glauconite, and the detection of traces of serpentine. 
This fraction reveals a detritic contribution of altered la-
vas to the organogenic sediment that formed the stone.

Lumachella bruna del Tasso (Fig. 5c): the name 
comes from the tomb of the Italian poet Torquato Tasso 
in the church of S. Onofrio in Rome, although the pan-
els decorating it do not exactly correspond to the typi-
cal aspect of this lumachella of totally unknown origin 
(Faramondi and Mariottini 1998). It is a very rare stone 
with abundant white centimetric fragments of bivalves, 
among which Cardium sp. prevails, in a dark grey-green-

ish matrix that has been used in slabs for facing walls 
and floors and in small columns. Examples of use may 
be found in Rome and in Venice, where there are several 
examples, namely slabs in the floors of St. Mark’s Basilica 
and of the Cappella Emiliani (Church of S.Michele in 
Isola), a tondo in the fountain of the Sacristy of the Ba-
silica dei Frari, and a beautiful column of 197 x 23 cm 
on the monumental staircase by Mauro Codussi (dated 
around 1490) in the interior of the Scuola Grande di S. 
Giovanni Evangelista.

It is not clear if this stone was used in Roman times 
since, apparently, it has never been found in excavations. 
It is however quite certain that it was used in Byzantine 
monuments from where it was taken by the Venetians, 
and re-used in their main Basilica.

This lumachella may be classified as a glauconitic 
biocalcarenite; in fact, studied under the microscope 
in thin section, it features a bioclastic fabric formed by 
fragments of macrofossils (Cardium sp., and other bi-
valves), plus a small number of microfossils (miliolidae) 

Fig. 3a. Macroscopic aspect of astracane dorato, samples 
collected from a Wadi near Thuburbo Maius. Photo: L. L. 

Fig. 3c. Macroscopic aspect of astracane rosso from the Onori 
collection. Photo: L. L. 

Fig. 3d. Photomicrograph of a thin section of astracane rosso 
showing cross sections of a Cerithium sp. (centre) and of a 
Nerinea sp. (top left). N+. Long side = 2.55 mm. Photo: L. L. 

Fig. 3b. Photomicrograph of a thin section of astracane dorato 
showing the section of two nummulites and abundant detritic 
quartz. N+. Long side = 2.55 mm. Photo: L. L. 
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Fig. 4a. Macroscopic aspect of lumachellone antico from the 
Belli collection, Rome, Museum of Geology, Università “La 
Sapienza”. Photo: M. M.

Fig. 4c. Macroscopic aspect of the lumachellone of 
Brendenberg (Austria). Photo E. Curti. 

Fig. 4d. The largest slab of lumachellone in the altar of 
the Crypt of S.Maria Maggiore, Rome, a masterpiece by V. 
Vespignani (1862-64). Photo: L. L. 

Fig. 4b. Fragment of a base(?) made of lumachellone antico in 
the Roman amphitheatre of Capua (S. Maria Capua Vetere, 
province of Caserta). Photo: L. L. 

with abundant glauconite (Fig. 5d) (angular-to-rounded, 
maximum grain size = 0.90 mm, sometimes including 
carbonaceous matter and opaque minerals), quartz (an-
gular-to-subrounded, sometimes elongated), some large 
chert clasts (subrounded, MGS = 1.60 mm), a metamor-
phic clast (composed of slightly sausuritised plagioclase, 
quartz, chlorite, with apatite, titanite and opaques as ac-
cessory minerals). The cement is micritic, with abundant 
areas/nuclei/veins of sparite.

Considering that the lumachella del Tasso seems to 
have been used only in the Late Antique and Byzantine 
periods, and that it is particularly present in Venice, it 
is very likely that it came from Asia Minor (present day 
Turkey).
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Abstract
In Tunisia, the Thysdrus (El Djem) largest amphitheatre 
(known as the Coliseum), with some parts of the second 
amphitheatre, and the Thapsus amphitheatre have been 
built with squared stone blocks (opus quadratum). The 
petrographic and geotechnical analyses of the samples ta-
ken from the amphitheatre blocks show that these blocks 
belong to the Tyrrhenian and to the Mio-Pliocene age. 
Ancient quarries have been found on the Tyrrhenian 
dune line between Hiboun and Al Alya at a distance of 
30 km from Thysdrus, and from which the Tyrrhenian 
blocks have been extracted. As concerns the Mio-Plioce-
ne blocks they have most likely been cut from solely one 
ancient quarry found in the hill of Ksour Essaf. The heig-
ht of almost all the measured blocks from the Thysdrus 
Coliseum is equal to the Punic cubit used at Carthage 
(50 cm), whereas the height of the measured blocks from 
the Thapsus amphitheatre is equal to this Punic cubit (50 
cm) or very close to the Roman cubit (45 cm).

Keywords
Mio-Pliocene, Tyrrhenian, quarry, amphitheatre, Thap-
sus, Thysdrus, petrography, geotechnical features, anci-
ent cubit.

Introduction

The Roman cities of Thysdrus and Thapsus are situ-
ated in the ancient region of the Byzacium, nowadays 
the Sahil region of Tunisia (Fig. 1). The two cities are 
equipped with amphitheatres. At Thysdrus, there are 
three amphitheatres and just one at Thapsus. The third 
amphitheatre (the Coliseum) and some parts of the sec-
ond one at Thysdrus and the Thapsus amphitheatre are 
built with squared stone blocks (opus quadratum).

A few studies have been made concerning the ar-
chitecture and the function of these monuments1. Two 
authors, Slim and Golvin, have indicated that the Coli-
seum was built with Tyrrhenian blocks (Slim 1984, 151; 
Golvin 1988, 210). Moreover, the first author has at-
tested that the dimensions of the blocks are equal to the 
Punic cubit (50 cm) or its multiples (Slim 1984, 157). 
The second one has pointed out that the blocks heights 
are all equal to the Punic cubit (Golvin 1988, 212).

Yet, the blocks used to build the Coliseum have neither 
the same origin nor the same sizes. So the question here 

STONE BLOCKS USED FOR THE BUILDING OF THE THYSDRUS 
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is to try to know the origin and to determine the sizes of 
the blocks used in the Coliseum and in the two other am-
phitheatres at Thysdrus and at Thapsus. Thus, chemical, 
petrographic and geotechnical analyses have been carried 
out on samples from blocks from these amphitheatres and 
from the quarries stones situated nearby the Roman towns. 
A comparative study between the sizes of the amphithea-
tres blocks and the cutting marks left on the quarry faces 
has been done. The results of the analyses reveal the origin 
of the blocks used to build the amphitheatres and most 
likely the quarries from which they have been cut.

Amphitheatres: presentation and study of their 
blocks

Presentation of the amphitheatres

In the Roman town of Thysdrus there are three am-
phitheatres2 and only one at Thapsus.

The three amphitheatres at Thysdrus
The first two small amphitheatres are situated east 

of the ancient urban centre of the Roman town and the 
third one which is the largest is located at north-east. 

The first amphitheatre was probably built in the 1st 
century AD on a small calcareous hill of “Villafranchian” 
age which crust appears at the ground level (Golvin 1988, 
84; Slim 1996, 84-85). The arena which is rounded in 
shape was dug into the calcareous limestone rock in the 
middle of the small hill. Most likely the steps have not 
been built with stones but cut into the rock all around 
the arena. Then, they have been restored with crude 
bricks because of erosion caused by water runoff (Golvin 
1988, 84; Slim 1996, 84-85).

At the end of the first or at the beginning of the 2nd 
century another amphitheatre was built over the first one. 
The arena was filled up to 2.50 m height in order to get 
an elliptic shape. The cavea was constructed above the first 
one. The compartments (cunei) were built with small cal-
careous rubble stones with a mortar and filled up with soil. 
The steps were made of hard-packed soil or crude bricks 
recovered with a thin layer of plaster (Slim 1996, 85).

Segments from the podium walls and from other 
rooms, probably carceres were built with large and me-
dium-sized sandstones blocks. The number of blocks in 
situ is relatively small. Eight blocks have been measured 
and their sizes are indicated in Table 1.

1. Guerin 1864, 90-96; Tissot 1888, 184-187; Lezine 1960, 29-50; Lachaux 1979, 137-141; Slim 1984, 148-158; 1996, 84-97; Golvin 
1988, 84, 131, 209-213.

2. In fact only two of them are still visible, since the second amphitheatre was built over the first one.
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Table 1. Sizes of some preserved blocks from the second amphitheatre at Thysdrus.

Fig. 1. Map of ancient 
quarries and towns. 

Length(cm) Width(cm) Height(cm)
Blocks origin: Ksour Essaf Mio-Pliocene (MP); Rejiche/Al Alya 

Tyrrhenian (T)

103 70 51 MP
97 75 47 T
86 70 48 T
70 67 48 T
50 30 15 MP
38 25 11 T
37 28 11 T
28 25 11 T
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One block’s length (103 cm) is twice the Punic cubit 
used at Leptis Magna (51.5 cm) and its height (51 cm) is 
close to this latter measuring unit 3.

Four blocks have either their length (50 cm) or their 
width (75 cm, 25 cm) equal to the Punic cubit used at 
Carthage during the Roman period (50 cm) or its mul-
tiples (Hallier 1993, 2116), and two others (70 cm) are 
close to the double of the Punic foot4. 

Nevertheless, the small number of preserved blocks 
cannot assert the thesis according to which the builders 
had whether rarely or commonly used blocks cut accord-
ing to the Punic cubit and the Punic foot. Two samples 
taken from these sandstone blocks have been analysed.

Towards the end of the first half of the 3rd century, the 
Coliseum had probably been built (Golvin 1988, 219; 
Slim 1996, 89). It was constructed on a level surface. It is 
not only larger than the previous one, but it is considered 
as the third most important amphitheatre in the Roman 
world after the Coliseum in Rome and the amphitheatre 
in Carthage. Indeed, the circumference is nearly 427 m 
and the large axis reaches 148 m whereas the small one is 
122 m. It is composed of a gallery, an arena, a cavea and 
a portico (Slim 1996, 89). The front has three levels of 
galleries decorated with columns (Fig. 2).

The different parts of the amphitheatre were almost 
completely constructed with large and medium-sized 
sandstone blocks (opus quadratum)5. As it is very difficult 
to measure all the building blocks of the amphitheatre 
now, we chose to measure 1000 blocks located at differ-
ent parts of the construction6.

The different sizes of the measured blocks reveal that 
they have not been cut only according to the Punic cubit 
used at Carthage as it has been asserted by some authors 
(Slim 1984, 157; Golvin 1988, 209). Although most of 
these blocks have been cut according to the Punic cubit7, 
others less numerous, have probably been cut according 
to the Punic cubit used at Leptis Magna8 as in the sec-
ond amphitheatre, or according to other measuring units 
close to the Punic foot9 and to the Roman foot used in 
Africa (29.4 cm)10. Two samples taken from these sand-
stone blocks have been analysed11.

Thapsus amphitheatre
This monument is situated south of the Roman 

town. It was built on a level surface. Nowadays, only the 
arena and a small part of the podium and the cavea walls 
are preserved (Fig. 3)

The dating of the amphitheatre construction cannot 
be specified because of the lack of inscriptions and other 
archaeological materials. Nevertheless, it was suggested 
that this monument was built in the 2nd century (Golvin 
1988, 212). This amphitheatre is smaller than the Thys-
drus Coliseum. As concerns the arena, the large and the 
small axes measure 67 m x 43 m. Yet, the cavea being 
partly destroyed, its axes could not have been measured. 
The podium walls and the preserved part of the walls 
structure which supported the cavea were built with large 
and medium-sized sandstone blocks.

3. According to the measurings table (metra exaequatae) found at Leptis Magna the Punic cubit is 51.4-51.7 cm. The Punic cubit used 
in Tripolitania, and among others at Leptis Magna during the Roman period is 51.5 cm (see Hallier 1993, 2112 and 2116).

4. The Punic foot is 34.3 cm-34.5 cm (Hallier 1993, 2116).
5. As we do not know the date of the abandonment of the use of the second amphitheatre, it is quite impossible to assert if blocks from 

this latter have been reused to build some structures of the third amphitheatre.
6. In this paper, it is not necessary to mention the number of blocks which have the same sizes but only their measures.
7. Blocks of which at least one of the three sizes (length, width, height) is 50 cm or multiples of 50 cm (see Table 2).
8. Blocks of which one of the three sizes is twice the Punic cubit (103 cm; see Table 2).
9. Blocks of which one of the three sizes is close to the Punic foot (35 cm) or its multiples (70 cm, 104 cm, 105 cm; see Table 2).
10. Blocks of which one of the three sizes is close to the Roman foot (30 cm) or its multiples (60 cm, 90 cm, 120 cm; see Table 2).
11. The samples which have been analysed were taken from the large blocks used in the cavea walls.

Fig. 2. View of the Coliseum galleries.

Fig. 3. View of the Thapsus amphitheatre.
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Location of blocks 
and columns in the 

amphitheatre

Blocks sizes Blocks origin: Ksour 
Essaf Mio-Pliocene 
(MP); Rejiche/Al 

Alya Tyrrhenian (T)
Length(cm) Width(cm) Height(cm)

Underground level 
walls

103
100
50
50

50
73
50
40

50
50
50
50

MP
T
T
T

Podium walls

105
105
103
50

90
75
75
50

50
50
50
50

MP
T

MP
T

Cavea walls structure 

125
125
120
110
110
105
104
103
100
100
100
100
92
90
90
90
90
80
80
75
75
70
70
60
50

70
50
50
70
50
50
50
73
80
75
60
50
75
75
70
50
50
55
50
55
50
70
50
50
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
48
50
50
50
50
50
50
50
50

MP
MP
T

MP
MP
T
T

MP
T

MP
T

MP and T
T
T
T

MP and T
T
T
T
T
T
T
T
T

MP and T

Arches

110
105
100
100
95
90
80
75
70
65
65
60
52
50
50
50
50

70
50
70
50
50
50
50
50
50
54
52
50
50
50
50
50
30

50
50
50
50
30
50
50
50
50
50
50
50
50
50
35
30
30

MP
T

MP
MP and T

T
T
T
T

MP
MP
MP
MP
T

MP and T
T 
T
T

Columns of the 
galleries front

Diameter (cm)

70 T

Table 2. Sizes of the measured blocks from the Coliseum at Thysdrus.
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As for the Thysdrus Coliseum, the blocks used in 
the preserved walls of the podium and from the cavea 
structure in the Thapsus amphitheatre had not been 
cut only according to the Punic cubit used at Carthage. 
Indeed, most of the measured blocks have a height or 
a width equal to the Punic cubit12 or a length corre-
sponding to the multiple of this latter measuring unit13. 
Other blocks, less numerous, have a length which is 
twice the Punic cubit used at Leptis Magna14 or rather 
close to the multiples of the Punic foot15 or the Roman 
foot16 and a height nearly equal to the Roman cubit 
(44.4 cm)17.

Three samples taken from these sandstone blocks 
have been analysed18.

Petrographic and geotechnical analyses

The results of the petrographic and geotechnical 
analyses carried out on the seven samples reveal that the 
blocks used to build the Thapsus and Thysdrus amphi-
theatres belong to two different geological formations: 
Tyrrhenian (Rejiche formation) and Mio-Pliocene (Fig. 
4 and 5)

Tyrrhenian blocks from the amphitheatres
According to the petrographic results of the three 

analysed samples from theThapsus and Thysdrus monu-
ments, the blocks are mainly constituted of bioclasts 
(lamellibranches, gasteropoda, echinidae, foraminifera, 
algae), quartz grains and scarce pseudo-oolites and car-
bonate pellets (Fig. 4). The whole is cemented by micrit 
or/and microsparite. They have a packstone texture, and 

Blocks location
Blocks Sizes Blocks origin: 

Ksour Essaf Mio-Pliocene (MP); 
Rejiche/Al Alya Tyrrhenian (T)Length (cm) Width (cm) Height (cm)

Blocks from the podium 
walls and the cavea 
structure 

150
140
125
120
120
115
110
110
110
105
103
103
100
100
100
100
100
100
100
90
90
90
80
75
70
65
50

75
50
75
63
50
50
70
50
50
50
80
50
85
64
62
59
57
54
50
75
55
50
60
60
50
50
50

50
45
50
50
50
45
50
50
45
50
50
50
50
50
50
50
50
50
50
50
45
50
45
50
50
50
45

MP
T
T

MP
T
T
T

MP and T
T

MP and T
T

MP and T
MP
MP
MP
MP
MP
MP

MP and T
MP
T

MP and T
MP
T

MP
T
T

Table 3. Sizes of some preserved blocks from the Thapsus amphitheatre.

12. 50 cm (see Table 3).
13. 75 cm (see Table 3).
14. 103 cm (see Table 3).
15. 70 cm, 104 cm, 105 cm (see Table 3).
16. 60 cm, 90 cm, 120 cm (see Table 3).
17. 45 cm (see Table 3).
18. The samples which have been analysed were taken from the large blocks used in the podium walls.
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Fig. 4. A) Thin section of a sample stone from Cheraf quarry. The materials include pellets and 
oolites as well as various skeletal fragments, especially bivalves and gasteropods (G: gasteropods; Oo: 
oolites). B) Thin section of a sample block from Thapsus amphitheatre. The thin section shows a 
limestone with abundant molluscan cast. Gasteropods can be seen both in long straighted shells are 
lamellibranches fragments (Qz: quartz; Lm: lamellibranches). C) Thin section of a sample stone from 
Ayn Smarra quarry. Gasteropods shells, echinoderm plates and other mollusc fragments surrounded 
by dark lime mud and important intergranular porosity (Ech: echinidae; Vd: void; Ms: microspar; 
Qz: quarz). D) Thin section of a sample block from the Colliseum. Bioclastic packstone consisting of 
fragments of red algae and foraminifera (Ag: alga; Oo: oolites; Qz: quartz; Vd: void). 

Fig. 5. A) Thin section 
of a sample stone from 
the Ksour Essaf quarry. 
Oolitic peloidal sediment 
in which depositional 
space between grains 
is unfilled by cement. 
The microfacies shows 
intergranular porosity 
(Ms: microspar; Oo: 
oolite; P: pellets). B) 
Thin section of a sample 
block from the Thapsus 
amphitheatre. Bioclastic 
packstone consisting of 
fragments of red alga and 
foraminifera (Ag: alga; 
Oo: oolite; Qz: quatz; Vd: 
void). 
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porosity, which is quite important, is intergranular and 
scarcely intragranular.

Mio-Pliocene blocks from the amphitheatres
The petrographic analysis carried out on the four 

samples taken from the Thapsus and Thysdrus amphi-
theatres shows a biomicritic oolitic limestone containing 
bioclasts (lamellibranches, gasteropods, foraminifera, os-
tracoda). The main phase is dominated by orthochemical 
elements that are oolites the core of which is constituted 
either by a quartz grain or by microsparite. The cement 
is principally composed of micrit and sometimes by mi-
crosparite (Fig. 5). The texture is grainstone and porosity 
is essentially intergranular.

Geotechnical features
In order to know the geotechnical features of the 

Mio-Pliocene and Tyrrhenian stone blocks the following 
tests have been carried out: density, capillarity coefficient, 
porosity and resistance to simple compressive strength.

The comparative study between the two different 
kinds of blocks attests that the Mio - Pliocene blocks 
are less porous and more resistant than the Tyrrhenian 
blocks (see Table 4). A detailed study on the exact situ-
ation of the Mio Pliocene blocks used in the walls and 
arches from the caveae and podia from the Thysdrus Col-
iseum and Thapsus amphitheatre will let us know if these 
blocks which are more resistant than the Tyrrhenian ones 
have been used to consolidate some particular parts of 
these structures.

Quarries from which stone blocks were extracted

One Mio-Pliocene quarry has been identified on the 
hill of Ksour Essaf known as Hamadet Alhadida and ten 

Tyrrhenian quarries have been found in the area between 
Thapsus and Al Alya19 (Fig. 1). One sample has been 
taken from the Mio-Pliocene quarry faces situated on the 
hill of Ksour Essaf (Fig. 1). Four other samples have been 
cut from the Tyrrhenian quarry faces located at Al Alya 
(Borj Mzawiq, Ayn Smarra) and at Thapsus (Cheraf, 
Zbidi) (Fig. 1). Petrographic and geotechnical analyses 
have been carried out on these samples.

Description of the analyses

Chemical analyses
The Mio Pliocene blocks are rich in CaO and the 

Tyrrhenian blocks from Thapsus and Al Alya quarries are 
the most siliceous (see Table 5).

Petrographic analyses by optical microscopy
a) Tyrrhenian blocks from the quarries of Al Alya and 

Thapsus
Petrographic analyses show that the constituents 

found in the blocks from the quarries and in the amphi-
theatre blocks are the same, but dissolution of carbon-
ate elements is well distinguished (Fig. 4). This is con-
firmed by calcimetric results which show a decrease of 
the CaCO

3 
percentage from 66% (quarries samples) to 

61% (amphitheatre blocks samples). 
b) Mio-Pliocene blocks
Petrographic analyses show the same allochems and 

cement found in the blocks from the quarries and in the 
amphitheatre blocks, but dissolution of carbonated el-
ements is relatively less important than the Tyrrhenian 
blocks (Fig. 5). Percentage of CaCO

3
 decreases from 

93% (quarries samples) to 90% (amphitheatre blocks 
samples).

Density
Capillarity 

coefficient after 
1H

Water mass 
benefit after 

24H in g
Porosity in %

Resistance to simple 
strength MPa

Tyrrhenian stone blocks 1.41 to 1.86 2.21 to 2.36 25 to 32 15 to 39 0 to 5.2

Mio Pliocene stone blocks 1.7 to 1.9 0.28 to 0.32 16.4 to 18.4 8.7 12.5 to 13.5

Table 4. Geotechnical analyses of samples taken from the Thapsus and Thysdrus amphitheatres.

Table 5. Chemical analyses of the samples from the quarries.

19. Other ancient quarries may have existed on the Tyrrhenian dune line but they have been destroyed following modern blocks exploita-
tion in this area.

% CaO % SiO
2

%MgO %Al
2
O

3
%Fe

2
O

3

%L.O.I. (Loss 
on Ignition)

Total

Stone blocks from
Al Alya and Thapsus quarries (Tyrrhenian)

37 26 0.5 1 0.4 32 96.9

Stone blocks from
Ksour Essaf quarries (Mio Pliocene)

52 2.5 0.5 0.5 0.3 42.3 98.1
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Geotechnical features

The results of the geotechnical analyses show as the 
previous ones that the Tyrrhenian stones are more porous 
and less resistant than the Mio-Pliocene stones. 

The Tyrrhenian quarries located between 
Thapsus and Al Alya

Comparative study between the Thapsus quarries stones 
and the Thapsus amphitheatre Tyrrhenian blocks
In the area of Thapsus, two quarries have been iden-

tified. The first one is located at Cheraf, nearly 3.7 km 
south/south-west of the Roman port and the second is 
situated at Zbidi, nearly 3.5 km west of this port. Nowa-
days, the Cheraf quarry is better preserved than the Zbidi 
one, because the latter has been mainly covered with soil 
and used for new buildings (Fig. 6).

The comparative study of the petrographic and geo-
technical analyses between the Tyrrhenian blocks used to 
build the amphitheatre and the two samples cut from 
these quarries shows that the blocks have most likely 
been extracted from the two quarries. The cutting marks 
left on the quarry faces are not only a precious testimony 
concerning the quarrying technique used by the quarry 

workers to cut stones, but they also give us an idea about 
the sizes of some extracted blocks.

The technique for cutting blocks from these quar-
ries has been studied in a previous paper (Younes and 
Ouaja 2008, 55-82; Gaied et al. 2010, 531-549). Here 
is a summary of a few phases concerning this technique. 
The quarry workers take off the thin bad layer of the 
stone useless for building. Then they outline the block 
to be cut20, and with picks or another cutting edge tool 
“escoude” they make cutting trenches on only three sides 
of the block, because the other side has already been iso-
lated. Afterwards, they make at the lower horizontal side 
a line of fracture and holes in order to insert the metallic 
wedges on which they hammer so as to cut definitively 
the block21.

The cutting marks left on the quarry faces show that 
the extracted blocks are medium and small-sized. Some 
blocks were cut according to the Punic cubit used at 
Carthage (50 cm) or its multiples (75 cm, 25 cm), or 
close to the Roman cubit (45 cm), the Punic foot (35 
cm) and its twice (70 cm), the Roman foot (30 cm) and 
its twice (60 cm).

The comparative study between the sizes of blocks 
employed in the preserved amphitheatre walls and the 
sizes of cutting marks left on the quarries shows that they 
are different. This obviously means that the amphitheatre 
blocks have been cut before the extracted blocks which 
cutting marks are still left on the quarry faces.

Comparative study between Al Alya quarries stones 
and the Thysdrus amphitheatre Tyrrhenian blocks
Three quarries have been identified in the area of Al 

Alya at nearly 30 km east of Thysdrus. The comparative 
study of the petrographic and geotechnical analyses be-
tween Tyrrhenian blocks used to build the two Thysdrus 
amphitheatres and the sample taken from the Borj Mza-
wik quarry attests that the blocks employed in the am-
phitheatres may come from the Al Alya quarries. Block 
cutting marks left on the quarry faces are not well pre-

Density
Capillarity 

coefficient after 1h

Water mass 
benefit after 

24h in g
Porosity in %

Resistance to simple 
strength in MPa

Stone blocks from
Al Alya and Thapsus quarries 
(Tyrrhenian)

2.06 to 2.24 2.42 to 2.52 38 to 41 13.9 to 15.3 4 to 5.2

Stone blocks from
Ksour Essaf quarries (Mio 
Pliocene)

2.4 0.30 to 0. 38 18.3 to 19.7 5 to 9 12.5 to 14

Table 6. Geotechnical analyses of the samples from the quarries.

Fig. 6. Geological section of the Cheraf quarry. 

20. The natural plane of weakness like the joints and stratigraphic levels which can be exploited by the quarry workers are not visibe on 
the quarry faces.

21. This cutting blocks technique is known in many different quarries of the Roman Empire such as in the Roman quarries of Catalonia 
(see Gutiérrez Garcia-M. 2009).
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zbidi quarry: blocks sizes measured in 1993 when the 
quarry was better preserved

Cheraf quarry: blocks sizes measured in 1993  
and in 2009

Length(cm) Width(cm) Height(cm) Length(cm) Width(cm) Height(cm)

75 50 50 70 50 50

70 50 50 70 50 45

65 50 50 60 50 30

60 40 25 60 50 25

50 50 50 50 W50 50

50 50 25 50 25 25

50 30 25 40 25 25

40 25 25 30 25 15

35 25 15

Mzawiq shore quarry: sizes of blocks 
measured in 2005 and 2009

Borj Mzawiq quarry: sizes of 
blocks measured in 2005  

and 2009

Ayn Hlalif and Ayn Smarra 
quarries: sizes of blocks measured in 

2005 and 2009

Length
(cm)

Width
(cm)

Height
(cm)

Length
(cm)

Width
(cm)

Height
(cm)

Length
(cm)

Width
(cm)

Height
(cm)

70 70 50 245 140 25 150 50 50

70 50 50 245 90 25 140 50 45

70 50 25 120 40 40 110 70 50

70 40 25 90 60 50 100 50 50

60 50 25 90 50 50 100 50 45

60 40 25 80 50 25 100 40 40

50 30 25 70 60 50 80 30 25

60 50 20 70 40 25

35 35 15 60 40 15

50 45 20

35 25 15

25 20 10

Table 7. Sizes of some preserved 
Table 8. Sizes of some preserved blocks

blocks from Zbidi quarry. 
from Cheraf quarry.

Table 11. Sizes of some preserved blocks 
from Ayn Hlalif and Ayn Smarra 
quarries.

Table 9. Sizes of some preserved blocks 
from Mzawiq shore quarry.

Table 10. Sizes of some preserved blocks 
from Borj Mzawiq quarry.

served, but they give us some indications about the sizes 
of some cut blocks. Indeed, the blocks extracted from 
Borj Mzawiq quarry are large and medium-sized.

According to the extracted block marks left on these 
quarry faces, the quarry workers had cut blocks accord-
ing to the Punic cubit used at Carthage (50 cm) and its 
multiples (150 cm, 100 cm, 25 cm), or close to the Ro-
man cubit (45 cm), the Punic foot (35 cm), the Roman 
foot (30 cm) and their twice (70 cm/60 cm) as at Zbidi 
and Cheraf quarries.

The sizes of blocks used to build the third amphi-
theatre at Thysdrus and the sizes of the last blocks cut 
from Al Alya quarries are for most of them different. This 
obviously means that the Thysdrus amphitheatre blocks 
have been cut before the extracted blocks which cutting 
marks are still left on the quarry faces or from other an-
cient quarries situated in this area between Rejiche and 
Al Alya but which have been destroyed by modern ex-
traction.
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The Mio-Pliocene quarry

A large unknown ancient quarry has been identified 
on the hill of Ksour Essaf at an altitude of 70 m. This 
area is known by the inhabitants of the village under the 
term of Hamadet Alhadida and planted with trees as for 
the quarries at Al Alya (Fig. 1). The quarry is located 
nearly 28 km north-east of Thysdrus and 24 km south 
of Thapsus22.

Nowadays, the quarry is –in places- well preserved 
(Fig. 7). 

The quarry workers began to cut blocks in the open 
air and then they continued exploitation in galleries be-
cause of the thick pumice stone layer made of calcrete 
and marl (Fig. 8).The marl layers between the limestones 
become thicker while progressing from the sides to the 
middle of the hill. For this reason, extraction was done in 
small and medium-sized galleries around the hill. Seven 
galleries have been registered at the north and east sides 
of the hill.

The ceiling of the medium galleries is supported by 
a turned pillar as in the other ancient quarries known 
in the Tyrrhenian dune line (Younes and Ouaja 2009, 
229-237).

The quarry workers exploited the natural fissures in 
order to determine the sizes of the blocks to be cut. That’s 
why a few block cutting marks are still visible on the gal-
lery faces. They give us a few indications about the sizes 
of extracted blocks. Indeed they are large-sized.

Length(cm) Width(cm) Height(cm)

155 150 91

145 90 91

120 65 91

115 85 65

115 92 90

Table 12. Sizes of some preserved blocks from Ksour Essaf 
quarry

The preserved marks left on the quarry faces show 
that the sizes of the cut blocks are different from the sizes 
of the blocks used in the two amphitheatres at Thapsus 
and Thysdrus. Most likely, the quarry workers have ex-
tracted large-sized blocks from the quarries by following 
the natural fissures. Then, these blocks have been cut up 
into small, medium and large-sized ones ready to be used 
in the construction of the amphitheatres.

Conclusions

The petrographic and geotechnical analyses show 
that the amphitheatres were built both with Tyrrhenian 

and Mio-Pliocene blocks. The Mio-Pliocene blocks are 
less porous and more resistant than the Tyrrhenian ones. 
Nowadays, it is difficult to know if the amount of Tyr-
rhenian blocks used in the three amphitheatres is supe-
rior to the Mio-Pliocene ones, because the monuments 
structures are not completely preserved. Nevertheless, ac-
cording to the great number of Tyrrhenian ancient quar-
ries found between Hiboun and Al Alya compared to the 
sole Mio-Pliocene ancient quarry identified at Ksour Es-
saf, the builders are likely to have used more Tyrrhenian 

Fig. 7. View of one gallery from the Ksour Essaf quarry. 

Fig. 8. Geological section of the Ksour Essaf quarry. 

22. Another new Mio-Pliocene quarry is located between the two villages of Ksour Essaf and Sullecthum.
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blocks than Mio-Pliocene ones for building the three 
amphitheatres. 

The study of the block sizes revealed that the height 
of almost all the measured blocks from the Coliseum is 
equal to one Punic cubit used at Carthage (50 cm) and 
the height of the measured blocks from the Thapsus am-
phitheatre corresponds to one Punic cubit (50 cm) or is 
very close to the Roman cubit (45 cm).

This study also shows that the length and/or the 
width of some blocks from both amphitheatres at Thysd-
rus and at Thapsus correspond to multiples of the Punic 
cubit or are very close to the Punic and the Roman feet 
and their multiples.

The block cutting marks identified on the Tyrrhenian 
quarry faces attest that for extracting blocks the quarry 
workers used the cubit of 50 cm and its multiples, or 
measuring units close to the Roman cubit (45 cm), to the 
Punic and Roman feet and their multiples.

Yet, the comparison made between the sizes of the 
measured blocks from the Coliseum and from the Thap-
sus amphitheatre, and the sizes of the blocks which cut-
ting marks are still visible on the quarry faces show that 
a great number of blocks do not have the same dimen-
sions. This obviously means that the Tyrrhenian blocks 
used in the Thapsus amphitheatre and in the Coliseum 
have been cut before the extracted blocks which cutting 
marks are still visible on the quarry faces.

As concerns the Mio-Pliocene blocks the sizes differ-
ence between the rare visible cutting marks left on the 
quarry faces and the sizes of the blocks used in both am-
phitheatres may be explained by the fact that large-sized 
stone blocks have been extracted by the quarry workers 
who followed the rock natural fissures. Then, these large-
sized blocks have been cut into small, medium and large-
sized ones ready to be used in these monuments.
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Abstract
Alabastro a pecorella, a vividly colored and strongly pat-
terned travertine widely diffused in Roman Imperial 
times, is generally believed to come from quarries at Aïn 
Tekbalet in Algeria. A trip to these quarries, however, 
made it clear that this cannot be their place of origin. 
A visit to the quarries of Bou Hanifia, also in western 
Algeria, on the other hand, made it evident that this was, 
in fact, the source. Analysis of stable isotopes of carbon 
and oxygen of the samples collected at Bou Hanifia is 
underway and the few available results are presented. 
Optical inspection is the basis for assigning a number 
of previously unrecognized artifacts in Algeria, Tunisia, 
and Sardinia to Bou Hanifia, and it is possible to support 
one of these attributions with isotopic analysis. Artifacts 
from Aïn Tekbalet are proving more difficult to identify 
with confidence. 

Keywords
Alabastro a pecorella, Algeria, Bou Hanifia, Aïn Tekbalet, 
onyx marble, alabaster-travertine, Cherchel, Timgad, 
Hippo Regius, Djemila, stable isotopes.

Introduction

An ornamental stone with vivid markings predomi-
nantly of red and white with subordinate areas of brown 
and yellow was used in extensively in Roman Italy and in 
small quantities elsewhere in the Empire. The stone was 
highly prized for decorative panels in the Renaissance 
and Baroque periods (Gnoli 1971, 195; Lazzarini 2009, 
462, 470, fig. 8). A spectacular example is an ancient 
column shaft in the Museo Capitolino, Rome (Fig. 4) 
(Bertoletti 2002, 386, cat. no. 88). The patchy patterns 
were thought to resemble sheep’s wool, leading to the 
name “alabastro a pecorella.” The stone, which could be 
termed onyx marble, calcitic alabaster, or travertine, has 
such distincive optical characteristics that visual evidence 
has been considered sufficient for reliable identification, 
and it has not yet been the subject of archeometric study. 
In 1971, Raniero Gnoli recognized that the stone came 
from Algeria and ascribed it to the quarries of Aïn Tek-
balet in western Algeria near Oran (Fig. 1)1. His views 

ALABASTRO A PECORELLA, AÏN TEKBALET, AND BOU HANIFIA, 
ALGERIA: A PRELIMINARY REPORT

J. J. Herrmann Jr., A. van den Hoek and R. H. Tykot

have been followed by scholars ever since (Gnoli et al. 
1997, 149; Lazzarini 2002, 244).

In the effort to understand Algeria’s place in the inter-
national marble trade, the authors made trips by to Alge-
ria in 2005, 2006, and 2008. The quarries visited were, 
primarily those managed by Enamarbre (Entrerprise Na-
tionale du Marbre, Spa), which has been in charge of 
Algeria’s principal marble sources since the country’s in-
dependence from France. The company’s brochure gave 
an idea of the range of products available, but extraction 
is not currently taking place in their quarries.

Quarry inspection

A trip to Aïn Tekbalet in 2008 revealed that these 
once-famous quarries produce a banded travertine or 
onyx marble that does not resemble alabastro a pecorella. 
The colors are different, and the wooly-looking patterns 
of alabastro a pecorella are absent. Long white and beige 
strata predominate (Figs. 2-3). Orange, brown, beige, and 
rust-red lines separate the gray and white bands. There 
are also some areas of convoluted formations. All surfaces 
visible in the quarry were modern, but at least one ir-
regular slab preserves ancient pick marks along one edge. 
The quarries are thought to have been used in antiquity, 
and were heavily exploited in the Middle Ages2 and again 
in the 19th century, when it was called “Algerian onyx”3. 
Beautiful pieces of the stone were used by sculptors, such 
as Charles Cordier4. The finest veins of the stone seem to 
have been exhausted by the early 20th century5.

A visit to the quarries of Bou Hanifia (ancient Aquae 
Sirenses), which is also in western Algeria near to the city 
of Mascara (Fig. 1), revealed, on the other hand, the char-
acteristic colors and patterns of alabastro a pecorella, and 
on the basis of macroscopic examination alone there can 
be no doubt that this was the source of that stone (Fig. 5).

The Bou Hanifia area has two quarries of travertine-
alabaster, Sidi Sliman and Douar Krerma, but only the 
latter presents alabaster a pecorella, or what might be call 
ed the “export version” of the travertine-alabaster of Bou 
Hanifia. Amid debris and modern blocks (Fig. 7) lie doz-
ens of ancient blocks shaped with pick and pointed chis-
els (Fig. 5). The blocks are parallelepiped (i.e., more or 
less rectangular prisms), at times with beveled facets. The 

1. Gnoli 1971, 195. On the baths, see Fevrier 1978, 67-70.
2. Playfair 1895, 81, 270-1 (mosques and museum at Tlemcen), 278
3. Comynet 1854; Hull 1872, 149-150; Eassie 1876, 506-507; Winearls Porter 1907, 38, 44-45; Merrill 1908, 259, 281-284; Meunier 

1919, 282.
4. Called to my attention by Anne-Marie Durand. See http://commons.wikimedia.org/wiki/File:Negre_du_Sudan_Charles_Cordier_

Musée_d’Orsay.jpg.
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workmanship is generally careful and regular, and in one 
case a yellow zone was partially chiseled away, apparently 
with the intention of producing a more completely red-
and-white block (Fig. 6). Many of these carefully squared 
blocks have broad bands of red, black, and yellow rather 
than the distinctive wooly patterns of alabastro a pecore-
lla. A modern block displays large many-layered central-
ized patterns with a dominant presence of white and 

yellow-orange (Fig. 8). At the entrance to the quarrying 
area at Douar Krerma is a large roughed-out sarcophagus 
with double-sloped lid. Within the quarries there are also 
some amorphous blocks, which are shaped with a pick. 

Rectilinear quarry-rough blocks of alabastro a pecore-
lla are also known at Rome; one example, which is also 
finished with the chisel, came from the Fiumicino canal 
and now lies in the Piazzale dei Marmi at Ostia6. Another 

5. Meunier 1919, 282. Called to my attention by Anne-Marie Durand.
6. Called to my attention in 2009 by Matthias Bruno (Bacini Leotardi 1989, 55, cat. no. 82; Pensabene 1994, 113, fig. 139, cat. no. 

49, inv. 36774).

Fig. 1. Map of sites in NW Africa with alabaster probably or certainly from western Algeria.

Fig. 2. Quarries of Aïn 
Tekbalet, Algeria.
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rectilinear block, which has a modern polishing on all 
but one side, is in the Vatican (in the room in front of 
the Apoxyomenos).

The Douar Krerma quarries follow a multitude of 
relatively short veins through the low mountain (Fig. 
7). In the quarries’ walls are innumerable small areas of 
pick marks, which probably reflect testing to determine 
whether the stone was worth extracting. 

At Sidi Sliman, which lies a few km to the west, there 
is a storage area containing largely modern blocks of a 
crystalline travertine with gently undulating bands of 
pink, orange, gray, and white. On a low hill above the 
storage area is a platform of similar ancient blocks shaped 
with the chisel. They are placed over a block or the top 
of a quarry front cut with a heavy pick. At a distance of 
about 200 m is a small ancient quarry with dozens of rec-
tilinear and beveled blocks shaped with the pick and in 
some cases finished with the chisel. In this undisturbed 
ancient area the surfaces of both blocks and quarry fronts 
have a uniform dull brown color. This brown surface 
could either be the color of the stone or the result of 
many centuries of wind-blown sand.

Sampling and testing

Solid samples of the stone were taken with steel 
chisels at both Aïn Tekbalet and Bou Hanifia. At Aïn 
Tekabalet the samples were extracted at intervals of ca. 
50 m, both vertically and horizontally. The quarries at 
Douar Krerma were short and irregular gulleys (Fig. 6), 
and high-quality alabastro a pecorella was rarely visible 
in the quarry fronts. Many of the samples were taken 
from blocks abandoned in the gulleys. At Sidi Sliman, 
samples came primarily from modern and ancient 
blocks. The location of each sample was described and 
photographed, and its GPS position was recorded. 26 
samples were taken at Bou Hanifia and 20 at Aïn Tek-
balet. The samples are in the course of examination with 
a mass spectrometer at the University of South Florida 
(USF). The ratios of δ13C and δ18O are plotted against 
the PDB standard.

At the time of this report only 9 test results from 
Douar Krerma, which include 2 samples presented to us 
in 2006 by Enamarbre, were available (Table I). This pre-
liminary group of results tends to indicate that the iso-
topic characterists of the area is relatively compact. δ13C 
ranges from 0.4 to -0.9, and δ18O ranges from -10.7 to 
-16.4. Maximum grain size (MGS) was measured on the 
surface of the stone rather than on thin sections, leading 
to a wider range of grains to choose from and a surprising 
range of variations: 1 mm to 7 mm. The Douar Krerma 
isotopic field, it should be noted, does not overlap the 
fields for other alabaster-travertines already known7.

Products and exportation: Bou Hanifia

Finished ancient artifacts made of stone from Bou 
Hanifia can be identified on an optical basis in Algeria 
itself. Alabastro a pecorella is rare though widespread. 
Panels remain place in the Large Baths at Djemila of 
177-192 AD, and fragments are displayed in the mu-
seum at the site8. The small columns flanking the niches 
in the triumphal arch at Timgad are alabastro a pecore-
lla (Fig. 9). Although the columns have been pieced to-
gether and reinstalled in modern times, the fragments 
themselves are ancient9. Fragments of alabastro a pecore-
lla veneering are incorporated in the floor of the Timgad 
Museum.

The limited isotopic data available at present is use-
ful in confirming the presence of alabastro a pecorella in 
the basin of a fountain at Hippo Regius near the eastern 
border of Algeria. The fountain was added to a house on 
the seafront of Hippo in a phase datable between 280 
and 330 AD (Lavergne 2005, 135; Blanchard-Lemée 
2005, 143). The veneering of the basin includes three 
colorful panels separated by gray-and-white streaked 
marble from the local quarries of Cap de Garde. The 
colored panels have patterns that are not typical of ala-
bastro a pecorella of the type familiar from Italy, but the 
red and white color scheme and rounded spots of one 
of the panels is close enough to make an origin in Bou 
Hanifia very likely (Fig. 10). The other two panels have 
large many-layered, centralized blotches, one red and 
white and the other yellow and white (Fig. 11). Isotopic 
analysis of the red-and-white blotchy panel (not illus-
trated) supports its assignment to Bou Hanifia (Tables 
I and II). The similarity of the yellow and white panel 
(Fig. 11) to a block in the Douar Krerma quarry (Fig. 8) 
makes it very likely that this panel too came from that 
source. These uncharacteristic patterns and colors may 
in part be due to cutting the stone at a different angle, 
but they also seem to represent qualities of the stone that 
were considered less desirable and hence less worthy of 
shipment to Italy. 

In recent years several teams of researchers have point-
ed to the superiority of strontium-isotope analysis as a 
method for provenancing calcite-alabaster/travertine10. In 
at least one case, the Sr isotopic results contradicted the 
Ca/O isotopic results, and the researchers prefered the Sr 
results (Antonelli et al. 2010, 585, fig. 10). In the case of 
the present analyses based on C and O isotopes, it seems 
very likely that the attribution of the panel in Hippo is 
correct. Not only do the isotopic ratios correspond to 
those of the Douar Krerma/Bou Hanifia quarries, but also 
the panel tested is part of a group that includes a panel at-
tributable to Bou Hanifia on optical grounds.

Optical evidence indicates that pieces of alabastro 
a pecorella were also exported to Tunisia. Triangles of 

7. Çolak and Lazzarini 2002, 38-40; Lazzarini et al. 2009; Antonelli et al. 2010, 585, fig. 10.
8. Gnoli 1971, 195; Antonelli et al. 2010, 577, fig. 2b, 4d (right middle).
9. Ballu 1910, 109-110: “Les colonnes des niches étaient en marbre rouge; nous en avons retrouvé des fragments”.
10. Barbieri et al. 2010a, 2010b; Çolak and Lazzarini 2002, 40; Lazzarini et al. 2009; Antonelli et al. 2010, 585, fig. 10.
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the stone are used in an opus sectile panel in the “Horse 
Mosaic” in the Maison des Chevaux, Carthage, datable 
300-320 AD11. A plaque from Bou Hanifia also seems 
to be used in a panel of the opus sectile pavement of 

the Domus de la Chasse, Utica12. Lorenzo Lazzarini has 
also noted the use of alabastro a pecorella in Dougga, 
Tunisia, and in Libya, Spain, and Egypt (Lazzarini 
2009, 462, 470, fig. 8). Matthias Bruno has pointed 

11. Dunbabin 1978, 253, no. 33dii, figs. 84-85, panel at upper right; Yacoub 1995, 320-321, fig. 163a.
12. Insula II, lot 5: Ville 1961-62.

Fig. 5. Ancient block of alabastro a pecorella in the quarries of 
Douar Krerma, Bou Hanifia, Algeria.

Fig. 6. Ancient block in the quarries of Douar Krerma, Bou 
Hanifia, Algeria. A yellow layer above the red was partially 
chiseled away. 

Fig. 7. A sector of the quarries of Bou Hanifia, Algeria. 

Fig. 3. Quarries of Aïn Tekbalet, Algeria.

Fig. 4. Column shaft of alabastro a pecorella, 1st--3rd century 
(Musei Capitolini, Rome, inv. col. 64).
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out panels of alabastro a pecorella in the theatre at 
Nora, Sardinia13.

Products and exportation: Aïn Tekbalet

It seems highly probable that the onyx marble of 
Aïn Tekbalet was also used in Algeria during antiquity. 
Banded travertine with colors and markings similar to 
those of the quarries appear in the antiquarium of Bet-
tioua (ancient Portus Magnus) on the coast near Oran, 
in the museum of Djemila, in the West Baths, Cherchel, 
and the courtyard pavement of the Cherchel museum.
The examples in the storage area in the West Baths in-
clude supports decorated with volutes (Fig. 12), in an 
elegant, archaistic style, of the first or 2nd century. An 
inscribed pedestal there mentioning P. Aelius Peregrinus, 
a magistrate of the time of Septimius Severus14 could also 
be stone from Aïn Tekbalet. Isotopic testing will be used 
to test some of these hypotheses.

In the 19th and early 20th centuries it was widely be-
lieved that the Romans exported the onyx marble of Aïn 
Tekbalet to Europe15. It is nonetheless difficult to con-
fidently recognize ancient examples of this stone on the 
northern shores of the Mediterranean. A slab in a pave-
ment from the Horti Lamiani (1st century AD) in Rome 
might be the variant of this stone with convoluted veins16. 
The typical horizontal banding of onyx marble from Aïn 
Tekbalet resembles alabastro fiorito (Gnoli et al. 1997, 

Fig. 8. Modern block of 
alabastro a pecorella in the 
quarries of Bou Hanifia, 
Algeria.

Fig. 9. column of alabastro a pecorella flanking niche, 
triumphal arch, Timgad, late 2nd century. 

13. Matthias Bruno, private communication 2010. Verified by the authors in December 2010.
14. On this magistrate, see Klebs, Rohden, and Dessau 1897, 20, no. 165 (P. Aelius Peregrinus Rogatus); Benseddik 1997.
15. Hull 1872, 149-150; Eassie 1876, 506-507; Merrill 1908, 259, 281-284; Winearls Porter 1907, 38, 44-45.
16. Website of the Musei Capitolini: http://en.museicapitolini.org/var/museicivici/storage/images/musei/musei_capitolini/percorsi/gal-

leria_fotografica/pavimento_di_alabastro_dagli_horti_lamiani/35361-1-ita-IT/pavimento_di_alabastro_dagli_horti_lamiani_sqlarge.jpg 
(accessed 17 April 17, 2010).
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142-3), but its grayish tones and soft undulations are hard 
to parallel exactly. Isotopic testing, now under way on 
samples from Algeria, may eventually provide a basis for 
identifying the stone among the many other types of onyx 
marble/banded travertine imported into ancient Italy.

Conclusions

Optical evidence makes it clear that alabastro a pecore-
lla was quarried at the Douar Krerma quarries of Bou 
Hanifia. This source also produced marble types with a 
different balance of colors and a variety of veining-pat-
terns. Analysis of samples from Douar Krerma established 
a fairly c ompact field for ratios of stable isotopes of car-
bon and oxygen. Several previously unrecognized artifacts 
scattered throughout Algeria could be confidently identi-
fied by eye as alabastro a pecorella, and a group of marble 
plaques with uncharacteristic colors and veining at Hippo 
Regius could be identified as this stone with a combina-
tion of optical evidence and stable isotope analysis.

Inspection made it clear that the Aïn Tekbalet quar-
ries produced alabaster-travertine but not alabastro a 
pecorella. It has so far proven difficult to confidently rec-
ognize stone from Aïn Tekbalet in ancient artifacts from 
Algeria or Italy.
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Abstract
New research in the area of the Roman quarries at Sige 
and Bandera, known since the 1960s in the village of 
Dardagani (near Zvornik), revealed a vast complex of 
opencast and underground extraction of limestone. This 
quarry complex represented the main source of stone 
blocks and unfinished products with which Sirmium was 
supplied between the 2nd and 5th centuries. The quarry 
lies 90 km southwards and is connected to the town by 
way of the Drina and Sava Rivers. The quarry area has a 
specific geologic composition with several lithotypes, of 
which at least two (Lt I and III) were established also by 
the macro- and microscopic analysis of monuments kept 
at the Museum of Srem in Sremska Mitrovica. Explora-
tion of the quarry revealed traces of extraction, which 
enable a reconstruction of the extraction process, and 
unfinished products, mostly sarcophagi.

Keywords
Sirmium, quarry, limestone, lithotypes, opencast ex-
traction, extraction in galleries, extraction process, tool 
marks, products.

Introduction

The Roman quarry in the village of Dardagani near 
Zvornik (Bosnia and Herzegovina), Roman province of 
Dalmatia, represented the main regional source of lime-
stone for Sirmium (Sremska Mitrovica, Serbia). The 
town lies 90 km northwards and is connected to the 
quarry by way of the Drina and Sava Rivers (Fig. 1).

The quarry is situated on the south-eastern outskirts 
of the Majevica Hills, on the contact between the alluvial 
plain of the valley of the small Sapna River (left tributary 
of the Drina) and the slopes of the Bandera and Ostjenak 
Hills along the Karakaj – Lopare road. The specific geo-
logic composition of the area enabled both opencast and 
underground extraction, the latter in at least three un-
derground galleries, which traced the layers of the best 
quality limestone. The aim of the paper is to present new 
findings on the quarry and its lithotypes as well as on the 
clear connection of the quarry with the town of Sirmium 
revealed by the stone analysis of the monuments kept at 
the Museum of Srem in Sremska Mitrovica.

The underground part of the Roman quarry was dis-
covered in the 1960s, when limestone again began to be 
exploited to serve the needs of the stone filler factory. The 
latter operated until 1980, when the layer of limestone, 
already exploited in the Roman period, was exhausted. It 
was at this time that traces of the opencast extraction on 

SIRMIUM’S MAIN LIMESTONE QUARRY AT DARDAGANI 
(BOSNIA AND HERzEGOVINA)

B. Djurić, A. Maver, I. Rižnar, D. Jovanović and J. Davidović

the slopes of the Bandera and Ostjenak Hills were largely 
destroyed. Also destroyed was a smaller part of the largest 
Roman underground complex – Gallery I (Fig. 2). 

The Roman quarry was first documented as late as 
1965, when a mithraeum and a cult relief of Mithra, sev-
eral Late Roman objects as well as roughed-out sarcoph-
agi, column parts (bases, shafts) and other unworked 
blocks were uncovered in one of its underground parts 
(Kosorić 1965; Bojanovski 1967). The objects are now 
kept at the Museum of East Bosnia at Tuzla, while the 
roughed-out products were either preserved in the quarry 
interior or destroyed. 

Until 2008, only three underground parts of the 
quarry were known and were thought to represent two in-
dependent quarries, namely Bandera and Sige (ALBH 2, 
1988, 88, 97). The 2002 earthworks at the foot of the Os-
tjenak Hill uncovered perfectly preserved traces of open-
cast extraction underneath a thick layer of colluviums, 
which were partially damaged during the work. Only with 

Fig. 1. Position of the Dardagani Quarry in relation to 
Sirmium. Drawing: Miran Erič.
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a topographic survey conducted in 2008 were all the traces 
identified as part of a single open quarry complex, which 
were made of three units (Novi Izvor, Sige and Ostjenak). 
The survey disclosed traces of opencast extraction at the 
Sige site and revealed that the area of Roman extraction ex-
tended from the slopes of the Ostjenak Hill, to the north, 

to the end of the western slopes of the Bandera Hill, to 
the south (the Sige site) in the length of 370 – 400 m or 
more (Fig. 3). At least half of this stretch is today covered 
by colluvium. Surface extraction can further be supposed 
in the length of 270 m on the southern slopes of Ban-
dera (the Novi Izvor site), though extraction traces there 
were completely destroyed by modern works. The slopes 
of Bandera also revealed three entrances into underground 
parts of the quarry – Galleries I-III. The settlement of the 
workers, which must have been situated in the vicinity, has 
so far not been found. 

Geological model

The Dardagani Quarry provided Neogene limestone 
belonging to the south-western margin of the Central Pa-
ratethys. According to fossil content, the limestone types 
quarried belong to Badennian (Middle Miocene).

A geological model of the entire Dardagani Quarry 
complex was elaborated during the 2008 and 2009 cam-
paigns. Its purpose was to show where in the quarry com-
plex certain lithotypes appeared, on the one hand, and 
to connect the monuments from Sirmium to individual 
parts of the quarry, on the other. 

Prior to that, almost all stone monuments kept at the 
Museum of Srem in Sremska Mitrovica were systemati-
cally sampled and macro- and microscopically analysed for 
their characterisation (Rižnar and Jovanović 2006), while 

Fig. 2. The Bandera Hill with the Roman quarry on its slopes 
and plan of the underground part of the modern limestone 
mine, which for the most part avoided the Roman Gallery I. 
Photo and drawing: Gašper Rutar.

Fig. 3. Map of the Roman Dardagani Quarry with the Novi izvor, Sige and Ostjenak sites. Drawing: Gašper Rutar. 
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votive altars and stone blocks of a Roman building known 
as the Tetrapylon were sampled a year later (Djurić et al. 
2007). This material enabled the determination of three 
lithotypes of Neogene limestone used for the monuments. 

Lithotype I is porous detritic limestone with mostly 
rounded fragments of up to 5 mm large red algae (Cor-
alinacea). Lithotype I was subdivided on the basis of size 
and abundance of algae fragments (Fig. 4). 

Lithotype II is a well cemented but still porous, white 
to brownish limestone with small, up to 1 mm large 
spherulae. Microscopic analysis revealed two subtypes: a 
(juvenile) gastropode and foraminiferal limestone (Litho-
type IIa) and a clotted micrite (Lithotype IIb). Neither 
of the subtypes has been observed at Dardagani. Their 
provenance is thus supposed to be outside of the Drina 
basin (Rižnar and Jovanović 2006).

Lithotype III represents white to yellowish, fine-
grained and very porous limestone composed of fine-
grained detritus of red algae, molluscs and echinoderms, 
benthic and pelagic foraminifers. Grains are typically 0.2 
to 1 mm large. Occasional larger fragments, up to a few 
centimetres, belong to oysters and sea urchins. Matrix is 
micrite. Pores are abundant and constitute approximately 
1/4 of rock volume (Fig. 5). This and the absence of ce-
ment make Lithotype III extremely light but still very hard. 

Several separate geological columns were worked out 
at accessible locations of the Dardagani Quarry complex. 
These were subsequently merged into cross-sections for 
each of the three parts of the quarry complex – Novi Izvor, 
Ostjenak and Sige. These cross-sections were finally merged 
into a simple geological model of the quarry (Fig. 6).

Novi Izvor

The geological model shows quite complex patch 
reef-related stratigraphy, especially at the Novi Izvor site. 
Two patch reef lenses with adjacent reef breccia were de-
posited each on top of a horizon of fine-grained porous 
limestone with pelagic foraminifera, defined as Litho-
type III (Rižnar and Jovanović 2006). This limestone 
was quarried in three underground galleries. It is clear 
that these galleries were cut into two different horizons 
of similar lithology. No other signs of quarrying at Novi 
Izvor were observed.

An unfinished sarcophagus, made of white fine-
grained porous limestone (Lithotype III) with fragments 
of sea urchins and bivalves up to 5 cm large, found in 
Gallery I, makes it clear, that also an “unpure” (transi-
tional) type of Lithotype III was used. Such a variant of 
Lt III is significant for the uppermost part of both Litho-
type III horizons at Novi Izvor, but its appearance varies 
locally on quite short distances. 

A succession of reef-related deposits at Novi Izvor is 
covered by a horizon of well cemented white limestone 
with abundant alveolinids Borelis melo (Fichtel and Moll 
1798), miliolids, echinoderms, other mollusc fragments 
and crusts of lithothamnian algae (bindstone). No tool 
marks have thus far been observed in this horizon and 
no artefacts of this lithotype are known from Sirmium.

Ostjenak

The site revealed very simple sedimentary succession. 
In fact, only massive limestone of the Ostjenak variant of 
Lithotype I (Rižnar and Jovanović 2006) was observed 
both in the quarry and on the slope above the excavated 
area. Lithotype I at Ostjenak (the Ostjenak variant) is 

Fig. 4. Core sample and photomicrograph of Lithotype I 
(SRM 68). A: rounded red algae clasts; B: fragments of the 
branching type of red algae; C: gasteropod shell; D: sea urchin 
fragment; E: micrite mud (matrix). Photo: Igor Rižnar.

Fig. 5. Core sample and photomicrograph of Lithotype III 
(SRM 303). A: red algae fragment; B: benthic foraminifera; 
D: shell fragment; F: sea urchin fragment; G: pores. Photo: 
Igor Rižnar.
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specific due to abundant orbitoids (thin, up to 3 mm 
large disc-shaped foraminifera) and the absence of reef-
building fauna (corals) and other molluscs (gastropods 
and shells) that indicate very shallow environment. The 
NE dipping strata at the eastern side of the Ostjenak 
ridge reveal the geometry of the northern part of the 
Dardagani complex, which is presented in the schematic 
geologic A-A* cross-section (Fig. 7). Several metres thick 
horizon of well cemented stratified detritic limestone was 
deposited on top of the massive Ostjenak variant lime-
stone. The layers are approx. 0.5 m thick and include 
imbricated voids of dissolved gastropods, shells and sea 
urchins measuring up to a few centimetres, together with 
fragments of lithothamnian algae. According to the defi-
nition of lithotypes (Rižnar and Jovanović 2006), this 
limestone is still Lithotype I due to the share of red al-
gae fragments it contains. Nevertheless, the distinction 
between the Ostjenak variant of Lithotype I and the 
described overlaying subtype is quite clear and calls for 
improved distinction of Lithotype I variants. 

Two well cemented layers covering the Ostjenak vari-
ant of Lithotype I are covered by soft white marly lime-
stone not usable as building material. The marly lime-
stone is covered by beachrock – brownish porous and 
poorly cemented limestone that includes terrigenous 
grains, carbonate sand-size detritus and large mollusc 
fragments. Only a few small outcrops of this rock type 
have thus far been observed on both sides of the small 
valley NE of the Ostjenak site. The left side of the valley 
NE of Ostjenak is very steep and covered by silty collu-

vium. It is reasonable to expect that the limestone with 
a varied amount of terrigenous grains, used also for the 
walls of the Tetrapylon in Sirmium (Djurić et al. 2007), 
originates from this area.

Sige 

Three basic types of sedimentary rock are present at 
the Sige site. Reef breccia is the most widespread one, 
but has not been used as building material due to a var-
ied amount of marly matrix. In the direction from Novi 
Izvor towards Ostjenak, a rapid transition from reef 
breccia with marly matrix to the variant with calcareous 
matrix was observed. Up to a few metres thick layers of 
white medium-grained detritic limestone with red algae 
fragments are interbedded with reef breccia. In addition 
to the fragments of red algae that define Lithotype I 
and benthic foraminifera, above all orbitoids and nu-
mulitids significant for the Ostjenak Variant of Litho-
type I, these layers also contain fragments of several 
centimetres large gastropods, sea urchins and bivalves 
(mostly oysters). Layers of such lithology are absent in 
the lower part of the Novi Izvor but found at the top 
of the Ostjenak site. It is obvious that they represent a 
transitional deposit between the reef-related lithology 
observed at the Novi Izvor and the southern part of the 
Sige sites, on the one side, and the adjacent ramp en-
vironment at Ostjenak, on the other. Tool marks are 
present at the Sige site only in this transitional variant 
of Lithotype I.

Fig. 6. Geologic model of the Dardagani Quarry area. Drawing: Igor Rižnar.
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Provenance of the lithotypes in the Dardagani 
quarry complex

Having a clearer picture of the types of limestone 
present at the Dardagani Quarry complex and an in-
sight into the variants of stone material from Sirmium, 
an attempt was made to identify the exact provenance 
of lithotypes in the quarry for the purposes of further 
archaeological analyses.

The most widespread lithotype in the Dardagani 
Quarry complex is Lithotype I as defined above. It was 
quarried at the Ostjenak and in the northern part of the 
Sige sites. However, no artefacts of this particular vari-
ant (Ostjenak) have as yet been documented at Sremska 
Mitrovica.

The location of the particular variant of Lithotype I 
with terrigenous grains used for the Tetrapylon is pro-
posed to be sought on the left side of the small valley 
between Ostjenak and Sige. Other variants of Lithotype 
I were most probably exploited in the destroyed parts of 
the ancient quarry.

A transitional variant of Lithotype I from Sige, con-
taining molluscs and reef-building fauna detritus, was 
certainly quarried, but no artefacts have as yet been 
documented. As a large part of the quarry at Sige was 
destroyed, it is reasonable to suspect that other variants 
of Lithotype I were extracted there. The situation with 
Lithotype III, on the other hand, is clear. A large vari-
ety of artefacts made of this lithotype is known from 
Sirmium along with tool marks in the quarry galleries. 
The subterranean exploitation of Lithotype III also indi-
cates the importance and value of this fine-grained stone 
used for the most delicate artefacts.

No extraction traces in the uppermost layers of the 
well cemented limestone at Sige and Novi Izvor and no 
artefacts made of this limestone type from Sirmium have 
as yet been documented.

Opencast extraction

The best preserved traces of Roman opencast ex-
traction of stone blocks can be found at the Ostjenak 
site, divided into two separate loci (Fig. 8). They were 
investigated and partly excavated in 2008 and 2009 and 
the results enabled a complete enough reconstruction of 
individual phases in the process of setting up and fur-
ther operation of a production unit within the quarry as 
well as the reconstruction of the extraction technique. 
The only small find revealed by this investigation was a 
fragment of an ochre-green glazed jug, a vessel frequently 
used at Sirmium in the 3rd century.

Tool marks indicate the use of four types of tools 
(Rockwell 1989; Bessac 1993). The main tool was the 
pick used first to cut 10-15 cm deep channels into the 
bedrock, with which the size of the block to be extracted 
was defined. The next step was to use a pointed chisel, to 
additionally work the exposed sides of the block, and a 
flat chisel (10-12 mm wide tip) to cut a narrow groove 
along the line where the block was to be split off from the 
bedrock. This groove precisely defined the line of separa-
tion. The last step was to cut, along the above-described 
line and parallel to the bedrock, up to 16 cm wide and up 
to 12 cm deep wedge holes in the space of 20 to 30 cm. 
The wedges used to separate blocks from the bedrock 
were mostly probably made of iron (cf. Dworakowska 
1987, 1988; Bessac 1996). Two such wedges were found 

Fig. 7. Ostjenak geological column and related cross-section along the NW side of the valley. Drawing: Igor Rižnar.
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in the underground part of the quarry and are now kept 
in a local collection at Zvornik. They correspond to the 
preserved wedge holes in both size and form. The pre-
served traces of extraction also show that, due to the 
fairly soft and homogenous rock, the separation was not 
always clean and blocks often broke off irregularly.

In the initial stages of locus exploitation, blocks were 
extracted parallel to the slope of the hill. The orientation 
of blocks was thus parallel or perpendicular to the slope. 
Traces of such extraction are still visible at the edges of 
both loci at Ostjenak. Reaching a certain depth, extrac-
tion then continued horizontally, which resulted in the 
creation of flat working surfaces or horizons. Besides 
horizontally, blocks were being extracted also from verti-
cal surfaces. 

At Locus I, the entrance into an underground gal-
lery, such as are known at Novi Izvor, began to be cut 
in the width of 3.90 and height of 3.80 m in the mid-
dle of the front face. The reason for the decision to cut 
underground can be seen primarily in a thick homog-
enous layer of good quality limestone (Lithotype Ib, the 
Ostjenak variant) present on that spot, but also in the 
fact that the layer is covered by an approximately 0.5 m 
thick layer of marly limestone. The marly layer repre-
sents a natural upper boundary of underground extrac-
tion. 

The preserved traces of blocks split off from the bed-
rock and blocks that were left unseparated from the bed-
rock in the quarry after the work suddenly ceased offer an 
insight into the size of the blocks and the organisation of 
their extraction. The size of most blocks at the Ostjenak 
site, extracted in the initial phase parallel to the slope, 
corresponds to the size of sarcophagi, which is 170 to 
250 cm in length and 80 to 120 cm in width. Blocks of 
this size also appear in horizontal extraction. Alongside 
those are two large series of equal-sized blocks that may 
be seen as two large orders. A row of six blocks of square 

cross-section, measuring 315 to 326 cm in length and 
67 to 73 cm in width, probably served to make column 
shafts. The purpose of blocks measuring roughly 150 cm 
in length and 70 cm in width, preserved only in traces in 
four rows of six blocks, cannot be determined. Similar 
series of equal-sized blocks in rows can be identified in 
other parts of the quarry as well, where they are mixed 
with individually defined blocks. Outline of blocks in 
plan shows a predominantly orthogonal extraction grid 
with longer sides oriented perpendicularly to the slope. 
Extraction within a locus thus created a stepped work 
surface. Blocks extracted from vertical sides of loci are 
predominantly vertically oriented. 

The Roman quarry dump in a part of Locus II re-
vealed fragments of roughed-out products, mostly sar-
cophagi, which were made on site.

Extraction in underground galleries

The quarry complex thus far revealed three under-
ground parts (Novi Izvor, Galleries I – III) of different 
sizes. They were cut into the layer of fine-grained lime-
stone with pelagic foraminifera (Lithotype III). The larg-
est of these, Gallery I (Fig. 9), measures roughly 100 m in 
width and 90 m in depth. Gallery II is estimated to meas-
ure 40 m in width and 30 m in depth and Gallery III, 
partly filled with underground water, was arranged by 
the present owners into storage space and closed off. All 
three galleries are composed of a cluster of small rooms 
– loci, measuring up to 10 x 12 m in plan and up to 4 m 
in height. They are divided by large or small stone props. 
The plans of both accessible underground galleries lead 
us to infer that work proceeded from the point of entry 
into a layer by creating rooms symmetrical in width and 
depth so as to create shallow apsidal clusters in plan. 

The state of preservation of tool marks, blocks split 
off and blocks still in the bedrock is best in Gallery I 

Fig. 8. The Ostjenak site with Loci I (left) in II (right). Photo: Bojan Djurić.
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(Fig. 10), which was inaccessible until the 1960s. It also 
contains the largest number of roughed-out products, 
mostly sarcophagi, which serve as evidence of pro-
duction on the site of extraction. The smaller Gallery 
II was used in the past as refuge for people and ani-
mals, wherefore the traces of extraction are not as well 
preserved and traces of modern extraction of smaller 
blocks for Muslim and Orthodox tombstones are visible 
on the walls.

The blocks in underground loci were extracted from 
the floor, the walls as well as the roof using the same tools 
as in the opencast parts – picks, flat and pointed chisels as 
well as wedges. A good preservation of tool marks enables 
us to identify the use of dry wooden wedges (Fig. 11), 
set close to one another in the channel defining a block 
so as to split off blocks from the bedrock on the roof 
(cf. Dworakowska 1987). The wedges left imprints in 
the soft rock. This can only be envisaged by using strong 
wooden scaffolds and slides to lower the blocks split off. 
The roughed-out products additionally bear marks of a 
toothed chisel. 

Products

As far as the products are concerned, only sarcophagi 
and fragments thereof were documented at the quarry. 
The size of individual blocks, however, points to other 
types of products as well, such as the ones that were used 
at Sirmium. All the monuments kept at the Museum of 
Srem in Sremska Mitrovica were core sampled as well as 
macro- and micro-analysed (Figs. 4 and 5).

The earliest known objects made of Dardagani lime-
stone are an altar dedicated to Iuppiter (Mirković 1994, 
no. 37; Djurić et al. 2007, 94, SRM 495 - Lt Ic) and 
Corinthian capitals supposedly from Sirmium’s forum 
(Djurić et al. 2006, 127-128, SRM 60 - Lt Ib, SRM 47 
- Lt Ic, SRM 48 - Lt Ic; Djurić et al. 2007, 94, SRM 
493 - Lt Ia), all from the first half of the 2nd century. The 
same lithotype of variants a, b and c was used to make 
stelae, sarcophagi, milestones and architectural elements. 
The other, better-quality lithotype quarried at Darda-
gani, namely Lithotype III, was used to make primarily 
high-quality sarcophagi, but also funerary medallions, al-

Fig. 9. Plan of Gallery I. Drawing: Maja Jerala.
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tars, column capitals, bases and shafts as well as cornices 
(Djurić et al. 2006, 2007).

Conclusion

The Roman quarry at Dardagani represented the 
main regional source of limestone for Sirmium. Its lime-
stone was the predominant material for funerary, votive 
and architectural monuments in the town from at least 
the 2nd to the 5th century. The quarry area has a specific 
geologic composition that includes several lithotypes, at 
least two of which can positively be tied to the monu-
ments of Sirmium. Extraction on the slopes of the Ban-
dera and Ostjenak Hills was opencast and extended over 
600-700 m, while the best-quality limestone (Lithotype 
III) was extracted in at least three underground galler-
ies. These were composed of clusters of loci measur-
ing roughly 10 x 12 x 4 m. The preserved traces and 
blocks, which remained unseparated from the bedrock 
in the quarry, enable a convincing reconstruction of dif-
ferent extraction phases and their sequence, while the 
preserved roughed-out products prove their production 
at the site of extraction. The quantitative ratio between 
monuments made of Lt I and those of Lt III is roughly 
3 : 1 in favour of the former. Taking into account also 
the large quantity of building blocks of Lt I uncovered at 
Sirmium, which were not especially quantified, the pre-
dominance of Lithotype I is apparent and in accordance 
with the geological model worked out for the quarry 
area.

Fig. 10. One of the loci in Gallery I with preserved blocks, extraction traces and unfinished sarcophagi. Photo: Gašper Rutar.

Fig. 11. Tool marks on the roof of a locus – pointed chisel, 
wooden wedges and flat chisel. Photo: Bojan Djurić.
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Abstract
Close to the borders of the countries: Austria, Slovakia 
and Hungary there was Carnuntum, centre of the Ro-
man Upper Pannonia province. Celtic tribes reigned 
over this territory before Romans came to the Panno-
nia. Their building activity was influenced by Romans. 
They used Miocene limestone for the ashlars in the pal-
ace in Bratislava. Romans later extracted Badenian and 
Sarmatian limestones for dressed stones. They were used 
in Carnuntum and surroundings towns as Vindobona 
(Vienna) and Scarbantia (Sopron), military camps as 
Gerulata (Rusovce), Bratislava and Devín. Leitha lime-
stones, with abundant clastic material, were quarried in 
Hainburg Hills for Carnuntum and Gerulata and from 
Malé Karpaty Mts. for Devín and Bratislava. Similar 
limestones from Vienna surroundings were used for Vin-
dobona town. Clear Leitha limestones, rich in algal bio-
clasts, were extracted in Leitha Hills for Carnuntum and 
sites near Neusiedler lake for Scarbantia town.

Keywords
Limestones, Miocene, quarries, Carnuntum, Upper Pan-
nonia, building stones.

MIOCENE LIMESTONE AS DRESSED STONE FOR CARNUNTUM ROMAN TOWN 
AND SURROUNDING SETTLEMENTS IN UPPER PANNONIA 

(AUSTRIA, SLOVAKIA, HUNGARY)

D. Pivko

Introduction

Near the common border of Slovakia, Austria and 
Hungary sediments of Neogene Pannonian Basin System 
crop out. This period was characterized by a succession 
of limestones and detritic material, most of them suitable 
for building and decorative purposes. Different lime-
stones were exploited in Roman Ages, during the Middle 
Ages for castles and churches, and up to the 20th cen-
tury for various stonemason products. Leitha limestone 
(Leithakalk in German), characterized by its red algal 
nodules, is of Badenian age (16.3 to 12.7 Ma), also con-
tents bryozoans, foraminifers, bivalves, echinoids, and 
worm tubes. Calcarenites, calcirudites (conglomerates) 
and oolitic limestones of Sarmatian age –12.7 to 11.5 
Ma, (Harzhauser and Piller 2007) were used in the three 
named countries and in Bohemia (Czijzek 1852; Laho et 
al. 2010; Török et al. 2004). During the Roman period, 
most of the material was extracted from quarries near 
Carnuntum, the capital centre of Upper Pannonia prov-
ince (Fig. 1). Specific quarries of the Roman stone arte-
facts are not usually mentioned in papers about Carnun-
tum. Kapell (2002) on basis of H. Müller petrography 
indicates that Hainburg Hills and Leitha Mts. could be 

Fig. 1. Situation of Upper 
Pannonia major sites. Key: 
large black squares = Large 
Roman towns; small black 
squares = smaller Roman 
towns; black circles = Roman 
camps and station.
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the source for Carnuntum stone. Leitha limestones from 
Wöllersdorf, Nussdorf and Maria Enzersdorf were used 
by Romans near present-day Vienna, from Wolfsthal and 
area between Bad Deutsch Altenburg and Hundsheim 
for Carnuntum town (Rohatsch 2005). Roman city walls 
and other Roman historical buildings of Sopron (Scar-
bantia) town were constructed from Miocene limestones 
(Török et al. 2004). 

Building history during Roman age

Bratislava was probably the centre of the Boii (Celtic 
tribe) in the 1st century BC. At Bratislava castle hill, the 
remains of the ruler’s residence, a building influenced by 
Roman architecture and culture (Musilová and Kolník-
ová 2009), included large ashlars (Fig. 2) and mosaics. 
The Celtic Boii kingdom was subsequently conquered 
by the Dacians, the Norici (Celtic tribe) and by German 
tribes (Musilová et al. 2010). Roman Empire was pro-
tected by Limes Romanus defence system (Fig. 1) against 
the German tribes. One part of this defence system was 
near present-day Bratislava (capital of Slovakia) where 
the Danube River created natural northern boundary of 
the Roman Empire. 

The military camp of Carnuntum (Austria, 20 km 
W of Bratislava) was erected in mid 1st century AD on 
the south bank of the Danube and westwards Hainburg 
Hills. It was enlarged and rebuilt in stone under Em-
peror Vespasian (69-79 AD). Soon afterwards, Gerulata 
military camp (10 km south from Bratislava, south-
ern bank of the Danube) was established (Fig. 1). The 
wooden camp was changed into a stone fortress after 
98 AD. Between 103 and 107 AD, Carnuntum became 
the capital of the Upper Pannonia province and by late 
2nd century AD it was one of the most important towns 
in the Roman Empire (Fig. 3), with two stone amphi-
theatres (Table 1).

The several stone-made products created by Ro-
mans were ashlars, tombstones and statues elaborated 
with Badenian and Sarmatian limestones as well as other 
similar rocks. For more luxury products, many types 
of imported “marbles” (petrographic marbles, compact 
limestones and onyx marbles) were used. According to 
Müller in Ertel (1991) they come from Austria, Greece, 
Italy, Balkan, Dalmacia and Turkey.

Types of Miocene limestones used for dressed 
products

We know composition of these limestones from 
outcrops, old quarries and monuments. The accurate 
location of the Roman quarries is unknown because of 
medieval and modern extraction might have covered or 
destroyed their remains. Miocene (Badenian and Sarma-
tian) limestones, calcareous sandstones up to breccias 
from various localities are very similar to each other at 
first sight. Only with a more detailed observation they 

can be distinguished (i.e. differences among outcrops 
and among geological beds can be spotted when various 
features are evaluated).

As already mentioned, Badenian Leitha limestone 
(Fig. 5) is predominantly formed from red algae, less 
from other fossils. The majority of the Leitha limestones 
are grainstones and biosparites according limestone clas-
sifications. In some types there is the admixture of clas-
tic material up to breccia or conglomerate. The type of 
clastic admixture, which depends on basement rocks, is 
a reliable criterion to identify Badenian sediments. The 
macrofossils and their relations, the microfacies with 
typical foraminifers, the stage of lithification and the 
pore amount are other criteria. Sarmatian limestones are 
represented by oolitic limestones and biosparite lime-
stones.

Fig. 2. Ashlars in the Celtic palace at Bratislava castle hill 
(1st century BC); the upper one is carved from Badenian 
calcarenite. Photo: Daniel Pivko.

Fig. 3. Reconstruction of houses and road in Carnuntum 
(Petronell-Carnuntum, Austria). Photo: Daniel Pivko.

D. PIVKO
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c.100 BC - 0 probably Celtic oppidum (main settlement) of Boii in Bratislava
c. 30 BC - 0 probably the first Romans in Pannonia territory (e.g. Devín)

6
Roman military camp near Danube against Marcomanni – the 1st mention of Carnuntum 
(maybe Bratislava)

41 - 54 building activity at military camp in Carnuntum (today’s position)

69 - 96
building activity at military camp and civilian town in Carnuntum - dressed stones; wooden 
military camp in Gerulata

c. 50 - 100 Scarbantia – stone houses 
97 Vindobona – military camp 

98 - 117 Gerulata - stone fortress
103 - 107 Carnuntum – capital of Upper Pannonia
107 - 114 military stations and settlements in Bratislava, Stupava and Devín

124 Carnuntum raised to municipium
166 - 180 Marcomannic wars – temporary Roman military camps in German territory (N of Danube) 
171 - 173 Carnuntum is residence of Marcus Aurelius in the battle against the Marcomanni

193 Carnuntum - colonia - important metropolise in the Empire (+ 2 stone amphitheatres)
c. 200 - 300 4 rooms villa in Devín
200 - 233 Roman “villa rustica” with balneum in Dúbravka

308 Emperors’ conference in Carnuntum

c. 350
Carnuntum - earthquake about 9 of the European macroseismic scale (EMS-1998); Devín – 
early Christian chapel

354 - 361 Carnuntum – triumphal arc (Heidentor) - secondary used tombstones
357 - 375 Roman stations on Quadi territory (Cífer-Pác, Milanovce)

364 - 375
battles against the Quadi tribe; Carnuntum - reconstruction activity in legionary camp; Gerulata 
- small fortress with secondary used tombstones (Fig. 4)

c. 400 - 500 Carnuntum - the last building activity, the Romans begin to leave the town
c. 430 The province of Pannonia is abandoned by Rome

Table 1. Brief timeline of Pre-Roman and Roman building activity in the study area (after Decker et al. 2006; Dvořák 2003; 
Elschek 2000; Jobst 1983, 207; 1992, 536; 2004; Kandler et al. 2004; Kronberger 2005; Schmidtová et al. 2005; Staník and 
Turčan 2001; Štefanovičova 1993; www.carnuntum.co.at).

Fig. 4. Remains of the 4th century military fortress in Gerulata (Rusovce, Slovakia). Photo: Daniel Pivko.
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Calcirudites to coarse grained calcarenites with 
carbonates

The Badenian Leitha limestone is an especially algal 
limestone with the admixture of extraclasts: dolomites and 
micritic limestones of the Triassic age and less quartz and 
other rocks. Clastic components are dominant in some 
varieties and have a conglomeratic and breccious charac-
ter. These rocks were created on dynamic seashore. The 
limestones and conglomerates are filled by blocky calcite 
cement. They crop out on the southwestern and north-
western slopes of the Hainburg Hills (between Hundshe-
im, Hainburg and Bad Deutsch Altenburg, Austria). This 
type of Leitha limestones was used in Carnuntum town 
for buildings and probably in Gerulata (Slovakia).

Coarse grained calcarenites to calcirudites with 
shells

This variety of the Badenian Leitha limestone, be-
sides its high algal content, is sandy to conglomeratic 
with clasts up to several mm in size. One of its typical 
attribute is the presence of the large fragments of oys-
ters. Clastic material as extraclasts is diversiform. There 
are dolomites and micritic limestones of the Triassic age, 
quartzites, quartz, phyllites, pink limestones with silici-
clastic clasts of the Jurassic age and so on (Fig. 6). This 
material comes from the slopes of the Pfaffenberg hill, 
located between Hainburg and Bad Deutsch Altenburg. 
Rocks of this type were used at Medieval buildings in 
Hainburg. This variety of Leitha limestone was used in 
buildings of Carnuntum town and Gerulata. 

Rohatsch in Cencic et al. (2004) gives the 1st and 
the 2nd type to one porous algal detrital limestone with 
oysters and carbonates from the Hainburg Hills between 
Bad Deutsch Altenburg and Hundsheim.

Calcarenites to calcirudites with oval algal nodules 

The Badenian Leitha limestone of the type is com-
posed from sorted medium grained calcarenite to gran-

ule calcirudite with oval red algal nodules. The admix-
ture of angular quartz, quartzites and gastropoda are in 
it (Fig. 7). The Leitha limestone of this type was used 
in buildings of Carnuntum town and in Gerulata, and 
in many Middle Age buildings in the Hainburg Hills 
vicinity. Homogenous or laminated medium grained 
calcarenites were utilized for tombstones and statues 
in Carnuntum and Gerulata. The position of quarry is 
unknown, but we suppose its site at the northern part 
of the Leitha Mts. Similar limestones are in S part of 
Vienna city (Rohatsch 2005) and probably near Devín 
or maybe between Wolfsthal and Hainburg (Austria) 
on basis of basement rocks. Rohatsch in Cencic et al. 

Fig. 5. Thin section of Badenian Leitha limestone with red 
algae, bryozoan and foraminifers (Carnuntum, Austria). 
Photo: Daniel Pivko.

Fig. 6. Badenian Leitha limestone – conglomerate with algal 
nodules, bryozoans, oysters, the Triassic and Jurassic carbonate 
and quartz clasts (amphitheatre in Bad Deutsch Altenburg, 
Austria). Photo: Daniel Pivko.

Fig. 7. Badenian Leitha limestone with cross lamination 
– coarse calcarenite with oval algal nodules, and quartz 
(Gerulata- Rusovce, Slovakia). Photo: Daniel Pivko.

D. PIVKO
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(2004) located algal detrital limestone with quartz and 
gastropods near Hundsheim or maybe at the northern 
part of the Leitha Mts.

Calcarenites with algae

This Badenian Leitha limestone is sandy (conglomer-
atic) with the abundant amount of algae. Clastic mate-
rial is various. There are quartzites, quartz, dolomites and 
micritic limestones of the Triassic and the Jurassic age. 
Small old quarries are situated in the southern part of the 
Devínska Kobyla Hill (Devín, Slovakia). Similar lime-
stones were used in Devín and Bratislava during Roman 
times and Middle Ages. Their occurrence in Carnuntum 
is questionable. In Stupava military camp (Slovakia), the 
Leitha limestone with significant clastic portion was used 
only as building stone.

Algal limestones to algal coarse grained 
calcarenites

Typical Badenian Leitha limestone up to algal cal-
carenite is rich on algal nodules without or with small 
amount of clastic material. The quarries are situated 
at the northern part of Leitha Hills (Austria). Man-
nersdorf and Kaisersteinbruch are well-known quarries 
(Rohatsch 2005). Small amount of similar limestone, 
almost clear algal limestone (boundstone) with the 
small amount of carbonate clasts was found also in the 
quarries near Bad Deutsch Altenburg and with quartz 
clasts near Devín. Limestone of the type was found in 
Carnuntum buildings.

Medium grained calcarenites

The Badenian Leitha limestone of Fertörákos quarry 
(southwest from Neusiedler Lake, Hungary) is a porous 
calcarenite with abundant fossil detritus and rare clastic 
material. Locally there are abundant shells. This type of 
the limestone was identified in Roman monuments in 
Sopron - Scarbantia (see also Török et al. 2004). Simi-
lar calcarenites are typical from St. Margarethen (west 
from Neusiedler Lake, Austria) quarries. The biggest 
one’s name, “Roman quarry”, is misleading as its main 
period of extraction was during the Baroque period (cf. 
Rohatsch 2005). Existence of stone from this quarry at 
Scarbantia is not excluded. The medium-grained cal-
carenites of the type are visually very similar to finer sort 
of type 3.

Lumachella limestones

Badenian or Sarmatian limestones with large amount 
of shell fragments and algal nodules are found in Car-
nuntum. Similar stone are known at the quarries be-
tween Hundsheim and Bad Deutsch Altenburg in the 
Hainburg Hills or, as suggested by Rohatsch in Cencic et 
al. (2004), maybe near Winden at the northern part of 
the Leitha Mts. (Austria).

Oolitic limestones

The Sarmatian oolitic limestones are a unique type. 
Some of them contain also imprints after lamellibranchi-
ata. Some large quarries are situated on northern slope of 
the Hainburg Hills (Wolfsthal, Austria). They were used 
in Carnuntum and also in Gerulata. Similar limestones 
are also found in an old quarry near Dúbravka (Slova-
kia) that supplies an organodetrital and ooidal Sarmatian 
limestone. The pars rustica of the Roman villa in Dú-
bravka is built also from this material.

Conclusions

According to the current data, dimension stones for 
Carnuntum (Austria) and Gerulata (Slovakia) were ex-
tracted from the nearby quarries (Fig. 8). The Badenian 
calcarenites to calcirudites with the abundant amount 
of the Mesozoic carbonate and quartzite, Carboniferous 
granite and Devonian phyllite clasts (type 1 and 2) come 
from quarries on southwestern and northwestern slopes 
of the Hainburg Hills, where maybe the Lumachella 
limestones (type 7) were also exploited. The Sarmatian 
mainly oolitic limestones (type 8) are from northern 
slopes of Hainburg Hills, near Wolfsthal. The Badenian 
calcarenites with oval algal nodules (type 3) and Badenian 
algal limestones (type 5) are probably from the northern 
part of Leitha Mts., more than 20 km southwest from 
Carnuntum, but the sites near Hainburg or other ones 
cannot be excluded as their place of origin (Table 2). 

The Badenian and Sarmatian limestones especially 
from the Devínska Kobyla hill between Devín and Bra-
tislava were used in the Roman sites on the Quadi tribe 
territory, in the north bank of the Danube River (Bra-
tislava, Stupava, Dúbravka). Dressed stones were rare. 
There are examples of the Badenian calcarenites with 

Fig. 8. Probable location of Roman quarries (black triangle) 
near Roman towns (black squares) and Roman camps and 
stations (black circle).

MIOCENE LIMESTONE AS DRESSED STONE FOR CARNUNTUM ROMAN TOWN...
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algae from Devín vicinity (type 4) being used used at 
Devín settlement, Bratislava site as well as Boii in the 
1st century BC. 

Medium grained Badenian calcarenites (type 6) from 
Fertörákos (Hungary) were used for Roman ashlars at 
Scarbantia while oolitic limestones probably from Wolf-
sthal (type 8) and Badenian calcarenites (type 3) were 
used for tombstones as well.

The Romans usually extracted stone blocks for ash-
lars and similar building elements in quarries up to 20 
km away and only rarely in more distant quarries, up to 
40-50 (100) km, for higher-quality products as statues 
and tombstones. The best quality statues and tombstones 
were made from imported white and coloured marmora 
from more distant places, such as Carinthia (in modern 
Austria), Italy, Greece or Dalmacia. 
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Abstract
The antique quarry of the Roman Breccia is a “brecci-
ated” marble composed of angular white elements, in a 
yellow matrix, and recognized by thin pink veins. The 
white marble elements have dark CL, the matrix shows 
an orange CL. This quarry was exploited at Roman times, 
especially for revetment slabs or cornices. The trade ex-
tended over a large territory in Gaul, from Aquitaine to 
Paris. In the Gallo-Roman sites of Fâ and Périgueux, slabs 
of Roman breccia are coloured in yellow on one side and 
in pink on the other one. This was done to imitate the 
famous breccia corallina or the marmor Numidicum. The 
Roman craftsmen modified the colour of material in order 
to save the costs of transportation from quarry in a remote 
eastern region. It just takes a basic heating to transform 
this stone from Pyrenees, in a stable soft pink decorative 
marble with the appearance of breccia corallina.

Keywords
Roman breccia, breccia corallina, marmor Numidicum, 
Saint-Béat, la Pène Saint-Martin, Lez, cathodolumines-
cence, substitute. 

Introduction

In the Pyrenean Mountains, located between France 
and Spain, a great number of marble quarries have been 
exploited since the Antiquity. 

The most famous quarries of white marble (Costedoat 
1995) are found in Saint-Béat, a small town built along 
the banks of the Garonne river. In the southern part of 
this town, in the village of Lez, on the right bank of the 
river, the antique quarry of la Pène St.-Martin has been 
exploited since Roman times. This material is named “bre-
ccia Romana” (Lazzarini 2004), “Lez breccia” (Dubarry 
2000) or “brèche Romaine” (Julien 2006, 78, 253).Three 
different facies are visible: grey, pink or yellow (Dubarry 
2000) (Fig. 1). 

After a macroscopic and microscopic description of the 
Roman breccia we present the results of the analysis allow-
ing further identification of the sites of origin. Therefore, 
an inventory of the Gallo-Roman sites where we found the 
Roman breccia, is given with an attempt to specify data-
tions obtained by previous archeologist’s works.

Geological context

Cretaceous metamorphism (91-104 Ma) has pro-
duced white marble formations (Ravier 1957), and near 

ANCIENT USES OF THE ROMAN BRECCIA 
(BRèCHE DES ROMAINS) IN GAUL

A. Blanc and Ph. Blanc

the North Pyrenean fault, tectonic breccias were formed. 
At the end of the gallery of the white marble quarry of 
Saint-Béat, igneous rocks have been found and identified 
as syenite veins with a width of 1.6 m wide, (Thiébaut et 
al. 1970). Next to the syenite zone the marble’s isotopic 
ratios were modified.

Fig. 1. Photographic assemblage of the Lez quarry. The 
ancient exploitation of this quarry would be the upper part, 
ten-meter-wide. Photo: Ph. Blanc.
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The geological structure is broadly vertical, which is 
the general rule in the Saint-Béat massif, located near the 
North Pyrenean fault (Choukroune 1972) (Fig. 2). 

Geological bore-holes have been carried out by the 
quarry management. They were drilled horizontally 
through the Rié Mountain to assess the structure and 
position of the different marbles and other rocks to ex-
tract. The core-plugs have also revealed the presence of 
the same breccia inside the Saint-Béat massif, on the 
other bank of the Garonne River. Consequently the ex-
tension of the breccia is larger than the small Lez quarry. 
But only the Lez quarry, named “brèche des Romains” 
or “La Pène Saint-Martin” was exploited during the An-
tiquity. 

Description of the quarry containing the Roman 
breccia

The quarry is now a high cliff, rising 30 m above the 
ground but only ten-meter-wide, with a deep chimney 
indicating the antique excavation. There is a local tradi-
tion saying that Roman inscriptions were visible on the 
walls near the top of the quarry but are not accessible.

At its base lies the last level of exploitation which 
dates from the 1950s, and was done by iron wire cut-
ting. The advantage of this last type of quarrying is that 
it marvelously exposes the facies of the Roman breccia 
(Fig. 3). 

Macroscopic description

This rock is a breccia composed of angular white 
marble clasts, 1 to 20 cm large, in a yellow limestone 
matrix, which varies from yellow (Fig. 4) to grey, or is 
colourless. In some samples thin pink rings surround the 
white marble elements of the breccia. This appearance 
can be directly characterized by macroscopic observation 
(Dubarry 2000, 56, 161). 

Microscopic description and analysis

White marble elements and matrix can be told appart 
in a thin section. The clasts and the matrix are calcitic 
metamorphic marbles. In the white marble clasts the fab-
ric is polygonal, with calcite crystals 0.5 mm large (MGS 
1.5 mm). The matrix has finer grains with polygonal cal-
cite crystals 40µm large (MGS 0.3 mm) and a yellow col-
our. The microscopic observation shows the position of 
iron oxides around the white marble clasts. Yellow color 
agrees with limonite oxide, but pyrite is also present. 
Such a thin section allows observation, measurements 
and implementation of cathodoluminescence (CL). 
This technique shows a difference between the matrix 
and the clasts: the matrix produces a stronger orange lu-
minescence whereas white marble clasts are darker (Fig. 
5), luminescing any time with orange cleavages in large 

crystals. The CL images show the recrystallizations in 
the matrix (Fig. 6) and in the clasts, movements around 
the fractures, the presence of very little grains of dolo-
mite and, with transmitted light, many stylolites around 
clasts. In our opinion, this rock is a structural breccia, 
linked with the North Pyrenean fault and its numerous 
movements. Another explanation has been proposed: 
this breccia would be a pure brecciated sediment depos-
ited in a submarine canyon 60 Ma ago (Peybernès 2002), 
after the metamorphic phases.

The isotopic ratio of carbon and oxygen of these car-
bonates was estimated by the usual mass spectrometric 
procedure. The result shows a significant difference be-
tween white marble clasts and matrix, and with the val-
ues of Saint-Béat marbles (Fig. 7). 

Different uses of this breccia, has found on Roman 
archaeological sites.

The Roman breccia seems to have been highly prized, 
among ornamental rocks found in archaeological excava-
tions, for the making of slabs, profiles and cornices. We 
have seen some of these specimens in stone deposits, in 
towns like Augustodunum (Autun) (Chardron-Picault 
2007, 152), La Bauve (Meaux), Lutetia (Paris), Lug-
dunum (Lyon) Aregenua (Vieux, near Caen) (Jardel et al. 
2011) and Nantes (Fig. 8).

These rocks were still in use after the Antiquity. They 
could be found, in a medieval baptistery, now displayed 
in a Paris art gallery, which used to be in a church in 
southern France. 

A surprising use of the breccia

In the important archaeological sites of Vesuna 
(Périgueux) (Blanc et al. 2004) and Le Fâ near the town 
of Barzan (Charente-Maritime) (Mazeran 2003), we 
found it difficult to identify a pink breccia which had 
formerly covered the cella of two temples built about 50 
AD and located on those two following sites. In first, the 
Vesuna Tower which is the cella of a large temple, deco-
rated with pink slabs which could still be seen in the early 
1900s, but had progressively disappeared thereafter. The 
second site is the circular cella of a small temple in Le Fâ, 
a Gallo-Roman harbour, situated on the Gironde River. 
In both places, slabs are pink on one side and yellow on 
the other side (Fig. 9).

At first sight, many elements are identical on both 
sides, the slabs are bicoloured pieces and the cornices are 
fully pink. This colour is not due to an accidental fire 
because it would have given the slabs the same full pink 
colour as the cornices. A thermal treatment was used to 
change the iron oxide Fe

2
O

3
-nH

2
O, limonite, which is 

a yellow pigment, into Fe
2
O

3
, hematite, a well-known 

red pigment. This thermal treatment was applied on only 
one side of the slabs, perhaps by placing them for some 
time on a hot iron sheet. The cornices, however, were en-
tirely turned to a pink colour, inside an oxidizer furnace.

The slabs and cornices transformated by heating were 
observed in the two cities of Perigueux and Barzan situ-
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Fig. 2. Geologic scheme of the St-Béat, Rié Mountain, 
showing particularly the vertical structure design given by the 
quarryman OMG (Onyx, marble and granulats limited).
1: Major fault. 2: Dark blue marble. 3: White-blue marble. 
4: Skarn. 5: Graphite white marble. 6: Clear grey marble. 7: 
Lenticulary white and blue marble. 8: White marble. 9: Blue 
marble. 10: Volcanic vein. Geological bore-holes horizontally 
drilled through the mountain have revealed the presence of a 
breccia inside, but it is a negligible detail at this scale.
History: In Roman time quarrymen worked in the upper part 
of the mountain in white marble layer. First subterranean 
quarry 1943, and beginning of OMG works 1961. Photo: Ph. 
Blanc.

Fig. 3. View of the yellow breccia in situ, its facies is well 
exposed by the iron wire cutting. The upper part is less 
coloured than the bottom one, that has a yellow matrix. 
Photo: Ph. Blanc. 

Fig. 4. View of the Roman breccia in the Marble’s Museum of 
Bagnères-de-Bigorre. The polished slab is a beautiful, strongly 
coloured facies. Ph. Blanc.

Fig. 5. Scanned view of a thin section of the breccia, showing 
the yellow coloured matrix and the colourless clasts. The 
clasts and the matrix are calcitic metamorphic marbles. 
The underlined surface has been choised for the good 
contrast between matrix and clasts with visible stylolites in 
the microscopic view. The grain size is about 0.3-0.4 mm. 
The CL image of the same surface shows the difference 
between the matrix and the clasts, any of them are very dark, 
but others have intermediate CL. Mecanical twinning and 
cleavages are visibles in calcite crystals of this thin section. Ph. 
Blanc.

ated close to the Pyrenees Mountains in two temples 
built during the 1st century (50 AD). This shows that the 
quarry of La Pène Saint-Martin was exploited in early 
times after the Caesar conquest.

The Roman breccia was thus transformed into a pink 
breccia, with white marble clasts, and a pink matrix like 
the famous breccia corallina or marmor Sagarium (Laz-
zarini 2004) from Turkey (Bitinia). Another hypothesis 

was proposed by Braemer (2004): the Roman breccia was 
used as a substitute of marmor Numidicum. In this beauti-
ful stone the yellow colour in the matrix is deeper than the 
yellow in the Roman breccia where it is pale and some-
times grey. We think it was profitable to transform the pale 
yellow and grey facies in a nice pink by a simple treatment.

This thermal treatment allowed the sponsor of the 
temple to save both on the cost of this famous breccia, 
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and on the price of such a long journey. The origin of the 
material was the quarry of Lez, near the Garonne River. 
The latter was then used to ship the stone towards Le Fâ, 
the Roman harbour on the Gironde.

The mastery of the technique of colour alteration of 
the Roman craftsmen is shown by their ability to alter 
only one side. This new colour, moreover, remains abso-
lutely stable after two thousand years. This could be an 
exciting research path for experimental archaeology.

As there is no text describing the building of these 
monuments, it is not possible to know whether the spon-
sors had asked for marvelous materials and paid a high 
price for them or, on the contrary, if they had negotiated 
a low-priced substitute to decorate these temples.

The natural coloured breccia had an important diffu-
sion in Gaul. The cities in the west part, such as Barzan, 
Vesuna and Nantes used this breccia during the 1st cen-
tury AD. The stone could be shipped on the Garonne 

River and further by sea to Nantes. In the eastern part 
of Gaul stone was transported by road to Lutetia (Paris) 
and Lugdunum (Lyon), but never to Arausio (Orange) 
(Antonelli 2002) or Provence.
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Abstract
This paper presents an overview of the stones used at the 
Roman town of Corduba, with special focus on the non-
imported materials that were employed to build and to 
elaborate all sorts of architectural elements. Even though 
many of them still are to be characterized and prov-
enanced, it is already possible to see trends and changes 
during the first centuries of the Roman dominion. Dur-
ing the early years of the town, in late Republican times, 
local soft and easy-to-carve limestones, sandstones and 
calcarenites were widely used, usually covered by stucco. 
After the Civil Wars (49-45 BC) and within a large-ex-
tent building process, another local stone began to be 
employed; it is a mudstone from the Cambrian Linares-
Pedroches Formation, commonly known as Mina stone, 
of which there are three varieties: violet, black and gray. 
This stone, which takes a polish and is more resistant 
to weathering than the limestones, sandstones and cal-
carenites, provided a new image to the town’s architec-
ture. Nevertheless, during the early years of the empire, 
the arrival of imported materials (such as Luni marble, 
for example), which were more valued from the archi-
tectural and decorative point of view, relegated the local 
stones to a secondary role. Indeed, public works and pri-
vate projects of the local elite used these new materials as 
a symbol of their close relationship with the Roman elite 
and the imperial power.

Keywords
Local stone, calcarenite, Mina stone, white marble, pub-
lic buildings, Corduba, Hispania.

Introduction

Modern Córdoba is located in Andalusia (southern 
Spain), on the bank of the Guadalquivir River (ancient 
Betis) and south of Sierra Morena mountain range. A 
Turdetani settlement, called Corduba, existed before 
the arrival of the Romans on a small hill northeastwards 
the spot were the Roman town was founded in mid 2nd 
century BC. Indeed, the Roman foundation, which lies 
beneath modern Córdoba, was located on a spur of the 
Guadalquivir Quaternary terrace (Fig. 1), a strategic lo-
cation at where the road coming from the head of the 
river valley and the road from the areas rich in livestock 
and metals of Sierra Morena crossed paths to follow to-
wards the south coast.

NOTES ON LOCAL STONE USE IN COLONIA PATRICIA 
CORDUBA (CÓRDOBA, SPAIN)

M. I. Gutiérrez Deza

As a consequence of the support provided by Cor-
duba’s elite to Pompeian troops during the Civil War 
(45-49 BC), in 45 BC Cesar assaulted town and, ac-
cording to ancient sources, Cordoba was razed and 
burned1. Despite the town was severely punished for 
its support to the losing side, soon afterwards it was 
rebuilt and, from the Augustan period to the end of the 
1st century BC, its architecture got a new monumental 
character. During this rebuilding process, elements be-
longing to the previously destroyed buildings were re-
used in some constructions of the “new town”. Thanks 
to the architectural elements, pottery and other ceram-
ics, as well as other archaeological data recovered in sev-
eral archaeological excavations undertaken at Cordoba 
during the last decades, it is possible to see an evolution 
in its architecture which runs parallel to the social and 
political upgrade of the town as capital of the Baetica 
province.

1. Mela, De Chorographia, book II, 79; Pliny the Elder, Naturalis Historia, book III, 7-10-14; Poliby, Numantia, I, 345; Strabo, Ge-
ographía, book III, chap. II, 1 to 3.

Fig. 1. Location and plan of Roman Corduba with indication 
of the areas/buildings mentioned in the text (from Junta De 
Andalucía 2009: fig. 5; with modifications by the author). 
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It is also in Augustan times that the town achieved the 
rank of colonia civium Romanorum, taking the name of 
Colonia Patricia Corduba, and saw a gradual increasing 
of its population. The growing number of inhabitants, 
together with its new political and social status, entailed 
an urban renewal of the city (Carrillo 1996, 116-119).

Brief geology of the area and stone use 

From a geological point of view, the Quaternary ter-
race on which Cordoba stands is part of the Neogene 
sedimentary basin associated to Guadalquivir River. The 
materials are diverse, with predominance of marls, lime-
stones and conglomerates. In this sedimentary basin two 
different areas can be distinguished: the margin is formed 
by sedimentary materials of marine origin and deposited 
with a major power in the early stages of the Alpine orog-
eny (Miocene), while the central area is formed by Qua-
ternary fluvial sedimentary materials result of transport 
and accumulation. To the north, the outcrops belonging 
to the foothills of Sierra Morena have a great complexity. 
They belong to Ossa-Morena Zone in the Hesperic Mas-
sif of Iberia, formed by Cambrian limestones, shales and 
conglomerates shaped anticlinorium with Precambrian 
core; metamorphic rocks, principally Cambrian amphib-
olite corresponding to the Badajoz-Córdoba Shear Zone, 
are important in this area.

Roman Republican period

During the period comprised between its foundation 
and the destruction of the town in mid 1st century BC, 
local stones were widely used at Corduba. Three types 
of stones have been identified: limestone, sandstone and 
calcarenite, but they all have a main common trait: they 
are easy-to-carve but, at the same time, very easily weath-
ered, which is why the surfaces of the objects elaborated 
in these stones were usually covered by stucco. Moreo-
ver, this stucco layer2 had another important aim: to give 
a more noble appearance to the buildings and beautify 
them by applying colour. 

We still lack of a comprehensive study of these local 
stones3, but their existence has been attested through the 

archaeological finds dating from this early period of the 
town. Indeed, they demonstrate the use of limestone for 
ashlars and fluted column shafts4, the use of sandstone 
for capitals5 and especially the wide use of calcarenite not 
only as building stone but also for decorative architec-
tural elements6 (Fig. 2). Indeed, this last stone is the best 
known so far, not only in terms of the several examples 
of its use found at the town but also due to the fact that 
it has also been characterized. It is a yellow to ochre col-
oured, detrital, bioclastic limestone which resulted from 
the cementation and compaction of marine sediments 
during the Miocene. Several large outcrops of this cal-
carenite exist on the surroundings of the town, especially 
on the north area, at where the contact between the foot-
hills of Sierra Morena and the Guadalquivir River valley. 
They were exploited throughout the centuries (not only 
in Roman times but also later on) and there are several 
quarries: Santa Maria de la Albaida, Cuevas Romanas/del 
Puente de Hierro–at Peñatejada (Fig. 3), and Carrera del 
Caballo) (Fig. 4) some of which may preserve traces of 
Roman extraction (Penco Valenzuela et al. 2004). 

Late Republican and Early Imperial period

After the destruction of the town during the Civil 
Wars, the town was reconstructed and new monumental 
buildings were erected. Even though the previous local 
stones were still used7, another local material, known 
as Mina stone, played a key role in this process. Mina 
stone is a micritic limestone (mudstone) from the Cam-
brian Linares-Pedroches Formation (Marquez 1995, 
81). In fact, it is a very compact mudstone with ferru-
ginous components and calcite veins. Unlike the previ-
ously mentioned local stones, Mina stone not only takes 
a polish and therefore it has ornamental possibilities but, 
in addition, it supports any type of surface finish. There 
are three varieties of Mina stone. The first two, those 
with black or grey hues, are the result of the variation 
of impurities content; the third one, the particular vio-
let variety called “nodulosa violacea” is a of red-purple 
color limestone with nodular structure resulting from an 
strong bioturbation process on micritic calcareous sludge. 
Despite its nodularity, this stone also takes a polish and 
was widely used in Roman Corduba for flooring but es-

2. It consisted of a mixture of white plaster and lime powder and was aimed to give a more noble appearance to buildings (Adam 1996, 
235) but a surface treatment was needed to provide some roughness to ensure a better grip of the plaster.

3. Only very rarely the stone finds have been thoroughly described, characterized and identified, which makes it difficult to undertake 
an all-inclusive study or to provenance the stone remains. The only exception to this panorama is the calcarenite. 

4. The ashlars were used to build one of the tower on the Roman Republican walls found near Antigua Tabacalera (Ventura et al. 1996, 92; 
Gutiérrez Deza 2011, 280, footnote 5) while the column shafts were found in secondary use on a late 1st century BC - early 1st century AD con-
text near Altos de Santa Ana area during the works on the modern Hotel Amistad, where they are currently preserved (Gutiérrez Deza 2011, 283).

5. As the example of a Dorico-tuscan capital found at Ángel de Saavedra street, on the south limit of the Republican Corduba’s pomeri-
um (Ventura and Carmona 1992), that was probably part of a public building (Marquez 1995, 80; Ventura et al. 1996, 89). 

6. The houses found at Ángel de Saavedra street excavation (Ventura and Carmona 1992) and the possible horreum found at Maimó-
nides square excavation (Ventura et al. 1996, 91) were built with calcarenite ashlars; some examples of calcarenite architectural elements are 
a Dorico-tuscan capital found at Saravia street, a Doric capital found at Almanzor street, a column drum with stucco found at Cairuan street 
and a column shaft preserved at the modern Hotel Hospes-Casa Palacio de Bailio (Gutiérrez Deza 2011, 281). 

7. As the Late Republican Attic-type bases carved in limestone, such as the ones found at Braulio Laportilla street and currently on dis-
play at the Museo Arqueológico de Córdoba, demonstrate (Gutiérrez Deza 2011, 284, footnote 12; Márquez 1995, 85, footnote 3). 
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Fig. 2. Some examples of architectural 
elements made of in calcarenite found 
at Corduba: 1. Dorico-tuscan capital; 
2. Doric capital; 3. column drum with 
stucco; 4. column shaft. 

Fig. 3. View of the underground 
quarries at Peñatejada (Robledo 2003). 

Fig. 4. Location of local stone quarries 
at the surroundings of Córdoba.
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pecially in epigraphy (honorific and funerary inscriptions 
as well as milestones) due to its hardness8 (Fig. 5). Other 
examples of Mina stone use, especially of the grey variety, 
are common not only among architectural elements but 
also in the town’s epigraphy (Fig. 6). 

Similar to the calcarenite outcrops, the geological lay-
ers supplying the grey variety of this micritic limestone 
are quite close to the town: they can be found at Arroyo 
de Pedroches, Santuario de Linares, and Ermitas, where 
a quarry front near Rodadero de los Lobos has been in 
use until mid 20th century (Fig. 4). However, evidences 
of their exploitation in Roman times have not yet been 
identified. Likewise, the area where “nodulosa violacea” 
was quarried has not yet been pinpointed. Only low-
quality outcrops were identified northwest from Cór-
doba (Barrida del Naranjo area). 

During the first decades of the Imperial period, the 
urban architecture experienced a new and significant 
change in the use of building materials, which mainly 
involved the use of revetments. As already mentioned, 
this was a gradual process in which the introduction of 
foreign materials (white marbles and coloured marmo-
ra)9, especially common from Julio-Claudian times on, 
coexisted with the use of Mina stone. A Tiberian-date 
funerary monument found at Puerta Gallegos is a good 
example of this coexistence: the base mouldings were 
made with “nodulosa violacea”, the grey micrite variety 
of Mina stone was used for the central cylinder revete-
ment slabs and the top crown while the cornice was of 
white marble (Murillo et al. 2002, 259; Gutiérrez Deza 
2011, 284). Indeed, from Julio-Claudian times onwards, 
Colonia Patricia Corduba experienced the gradual profu-
sion of public spaces and buildings which can be seen as 
an attempt to approach the image of the Urbs and thus, 
getting an appearance worthy of its new status as capital 
of the Baetica province.

Colonial Forum
It was located at the confluence of Decumanus and 

Kardo Maximus (Fig. 1) and included a large porticoed 
square. In late 1st century BC, the arrival of more settlers 
at the new capital of the province made the expansion 
of the town necessary and, with it, the modification of 
the existing public spaces and the creation of new ones 
(Márquez and Ventura 2005, 429). 

It was then, when the colonial Forum was reoriented 
(east to west, perpendicular to the Kardo) and beautified 
with a new pavement. We know that in the Augustan 
age, the forum was paved with Mina stone and included 
a fountain made with the same material. Little is known 

about the buildings on the forum, except for a possible 
baths and a temple situated where now stands the church 
of San Miguel. However, it probably had a basilica and 
other public buildings for the town administration.

Nevertheless, several pieces belonging to the build-
ings that made up the political and economic heart of 
the city were found in the surroundings of the spot where 
the colonial Fourm once stood. Some of them are Mina 
stone bases and column shafts (Fig. 6), possibly belong-
ing to the porticos of the square. The use of this local 
stone at the main public area of the town is significant of 
the decorative value given to the dark Mina stone. There 
are other examples of local stone use at this forum10 but 
what stands out of the archaeological remains from this 
area is the evidence of white marble use next to the local 
stones to embellish the colony main representation area. 

Forum adiectum
It is located south from the colonial Forum11 (Fig. 

1) and it bears strong similarities to the Marble Forum 
of Augusta Emerita (modern Mérida) (Trillmich 1996), 
capital town of another Hispanic province, Lusitania. It 
was composed of a large temple and a portico and their 
stylistic study allowed dating it from the Tiberian period 
(Márquez 1998, 72).

In order to build it, some houses were expropriated, 
,and the ground was flattened and paved with grey Mina 
stone, as the colonial Forum. The architectural elements 
of this forum stand out for their monumentality. Those 
belonging to the temple were made in fine-grained white 
marble, perhaps Luni-Carrara (Márquez 1998, 73). Dur-
ing the archaeological excavations several pieces of col-
oured marmora were uncovered (García and Carrasco 
1999); according to their thickness and shape, they might 
be slabs and opera sectilia pieces belonging to the portico 
or the temple12. Again, this new architectural project was 
in line with the renewal architectonic landscape renewal 
according to the upgrading of the town status. 

Theater
The archaeological interventions carried out between 

1994 and 1995 near Jerónimo Páez Square led to discov-
er this great public building (Fig. 1). From its remains, 
we know that its exterior decoration was entirely made in 
local yellow calcarenite while micritic limestone (Mina 
stone) was used for the mouldings, which explains their 
plainness (due to the difficulty to carve it). This suggests 
that the thin layer of stucco they present was probably 
used to conceal defects of the stone as well as to give the 
last finish to the decorative motives. However, such an 

8. Nevertheless, it should be mentioned that in Late Roman times the use of “nodulosa violacea” extended to other purposes, as the 
example of a 3rd- or 4th-century-AD Ionic capital now at the Museo Arqueológico de Córdoba shows. 

9. Indeed, from this period onwards, almost all the architectural elements of Corduba were made of marmora. 
10. Such as a limestone scrolled corbel (mensula) that probably belonged to an important building of the forum (Márquez 1993, 87-88; 

1998, 20, 153, 174, lams. 35-2 and 36-1). 
11. Currently at Cruz Conde and Góngora streets junction and more specifically at Morería Street (Jiménez 1998, 16).
12. Among the types identified, there is granito violetto /della Troade, giallo antico and giallo antico brecciatto, pavonazzetto, greco 

scritto, cipollino, portasanta and africano (Gutiérrez Deza 2001, 74-76).
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important building as this could not ignore the introduc-
tion of the new material that was spreading through the 
town; thus, the theatre seats, scena and portico in summa 
cavea were all elaborated in marble (Ventura 2002)13. 

Amphitheater
The amphitheater was located northwest of the town, 

near “Puerta de Gallegos” (Murillo 2003) and therefore, 
along the route to Hispalis (modern Seville) (Fig. 1). As 
in the theatre, local calcarenite was used to elaborate out 
the architectural and decorative elements of the exterior 
facade. Several marmora slabs and cornice fragments as 
well as an interesting decorative slab reused as an inscrip-
tion related to a seating area booking, were recovered 
during the excavations14. Their presence, together with 
the existence of some pavement preparation layers with 
numerous marmora flakes suggest that they were prob-
ably part of the amphitheatre interior decoration. Simi-
larly, local materials (Mina stone and slate) other than 
the calcarenite were employed in less important interior 
areas of the amphitheatre, yet still with an ornamental 
purpose. For example, a large slate slab found in the 
ambulacrum sector was probably part of the pavement, 
obviously intended to bear the weathering from a large 
number of people’s passage.

imperial cult complex
This architectural complex, located east of the walled 

area of Corduba (Fig. 1), was the main monumental 
complex of the town. It comprised a large temple15 with 
a large porticoed square and, to the east, a circus, which 
shaped a great scenographic group (Moreno and Ruiz 
2003, 50-51).

Besides a large use of calcarenite ashlars as building 
stone of the temple and the porticoed square, which can 
be inferred from their remains found at the terracement 
and foundation levels, the scarce remains of the circus 
reveal some details about its construction and materials 
used to build and decorate it. The lower part of the foun-
dations is made with spare rough limestone joined with 
clay on top of which calcarenite ashlars stood. Moreo-
ver, a large sediment formed by debris from carving the 
calcarenite ashlars and micritic limestone (Mina stone) 
chips points to the use of these local materials, which 
were very common in early 1st century AD, to cover the 
walls or pavements of the amphitheatre (Murillo et al. 
2001, 68).

On the other hand, the marble architectonic ele-
ments of this complex have been object of debate in the 

last years. Petrographic analysis has been undertaken on 
some of elements from the temple of Claudio Marcelo 
street, which were identified as Luni-Carrara marble; yet 
some other pieces, maybe resulting from subsequent res-
torations, were not so clearly provenanced16. The porti-
coes were decorated with grey-greenish marble columns 
complemented with white marble bases, capitals, archi-
traves and cornices. We believe it is possible that quarries 
supplying this marble17 may exist in the area known as 
Las Jaras, located at Sierra Morena and northwest from 
Corduba, as attested by the local modern quarrymen. 
However, more analysis and further research in this di-
rection is needed to confirm this hypothesis. 

Thus, while at the funerary mausoleum of “Puerta de 
Gallegos” the use of local stone predominates and only 
the cornices are made of marble (Murillo et al. 2002), 
the opposite happens at the Temple of Claudio Marcelo 
street, where the “new” material (marble) dominates the 
architecture and “nodulosa violacea” limestone was only 
used to floor the square.

Conclusions

The different areas and architectural complexes pre-
sented demonstrate that the introduction of a new type 
of stone did not mean to abandon the use of the previ-
ously common local stones but only a change in the 
purposes they were employed to. So, with the arrival 
of marble at Corduba, Mina stone in general and espe-
cially its dark-violet variety (“nodulosa violacea”) were 
mainly used for flooring, revetments, inscriptions and 
domestic architecture because their hardness prevented 
craftsman to carve ornamental elements of quality. In-
deed, despite their hardness, they were commonly used 
at large public buildings and areas, either to cover those 
areas of special transit or subjected to strong weather-
ing, or in a secondary role such as bases of sculptures or 
inscriptions. In fact, they were used throughout many 
centuries in the city, and nowadays it can still be seen 
in fountains, sidewalks and houses thresholds. Only the 
abandonment of the quarries in mid 20th century led 
to import similar stones from other parts of the Iberian 
Peninsula.

Finally, the recent discoveries unearthed at Colo-
nia Patricia Corduba show that this town underwent 
a process of monumentalization of the public areas 
and buildings that reflects a strong interest to imitate 
Rome’s architecture. Although the arrival of imported 

13. In fact, the stairs and the scalariae were made of Baetican white marble while foreign marmora (white marble from Luni-Carrara, 
verde antico, cipollino and pavonazzetto) were employed at the scena and portico (Márquez 2002, 117-120).

14. Again, there was a significant predominance of Baetican white marbles next to some fragments of giallo antico, portasanta, pavonaz-
zetto and cipollino.

15. Located at present-day Claudio Marcelo street and thus known as temple of Claudio Marcelo street.
16. A probable local or regional origin for these marbles was suggested as they did not match the features of the fine-grained white 

marbles known so far (foreign or Hispanic) and we cannot rule out the possibility of marble outcrops at Sierra Morena being occasionally 
exploited in Antiquity. 

17. It is very similar in appearance to a greenish marble from Almadén de la Plata or Estremoz Anticline area (cf. Ontiveros et al. 2012).
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marbles relegate the use of local stones to a secondary 
place, they were always used as a symbol of econom-
ic power over other towns that relied on cheaper and 
more malleable materials (clay, opus caementicium). In 
this context, Corduba is revealed as a town built pre-
dominantly on stone, which fabricated its appearance 
through the significant use of local and imported stones 
that helped to symbolize its power as the capital of the 
Baetica province.
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Abstract
This paper examines the white, pinkish-white to red lime-
stones and breccias from the south-western sector of the 
Surco Intrabético (province of Málaga) which were ex-
ploited in Roman times. The quarry areas are located at El 
Torcal and Las Cabras hills (Antequera municipal district), 
Los Castillejos (Teba) and Peña Cerrada (Ronda). Evidence 
of ancient exploitation is preserved at Las Cabras and Peña 
Cerrada quarries. Our aim is the petrographic characterisa-
tion of the different limestones, as a first step to discrimi-
nate between these stones and similar ones from other 
limestone outcrops districts of this sector of the Penibaetic 
Chain, specifically in the provinces of Córdoba and Gra-
nada. Elemental geochemistry has been tested as a comple-
mentary description. These materials were, mostly, given a 
local and regional use in towns and villae of this area of Ro-
man Baetica, although in some cases they must have been 
distributed beyond this geographic sector, as is documented 
by some archaeological sites of the Guadalquivir Valley1.

Keywords
Roman use, petrography, elemental geochemistry, Surco 
Intrabético, limestones, El Torcal, Las Cabras, Los Cas-
tillejos, Peña Cerrada, Baetica.

Archaeological introduction to their use in Roman 
times

In the territory of the present-day province of Málaga 
(Fig. 1), and specifically the area of the so-called Surco 
Intrabético, the Roman use of limestone has traditionally 
only referred to that of El Torcal hills (in Antequera) and 
more particularly to the white lithotype known as blanco 
Andalucía or, rather, crema Antequera, that in fact is a mas-
sive oolitic white limestone of great quality (Àlvarez et al. 
2009, 114-119; Canto 1977-1978; Cisneros 1989-1990). 
As sated by Canto, this stone may be considered the best 
of the Spanish limestones (Canto 1977-1978, 181).

However, alongside the white limestones of El Torcal, 
some brecciated nodular limestones, white-red in colour, 
also crop out (Àlvarez et al. 2009, 114-119). These were 
also exploited in Roman times and its use is well attested 

ROMAN USE, PETROGRAPHY AND ELEMENTAL GEOCHEMISTRY 
OF THE SURCO INTRABéTICO LIMESTONES 

(WESTERN REGION OF MÁLAGA PROVINCE, SPAIN)

J. Beltrán, E. Ontiveros, M. L. Loza Azuaga and M. Romero 

(Beltrán and Loza Azuaga 1998; Loza Azuaga and Beltrán 
1990; 2011). The importance of these white-red varieties 
of limestone stems, firstly, from their good quality, which 
is why it was widely used in towns and villae mainly for 
epigraphic elements but also in architectural program, in 
association with elements elaborated in local white lime-
stone or even marble, particularly those from the quarries 
of the hills of Mijas-Coín (Málaga) (Beltrán and Loza 
Azuaga 2003). Second, once polished, this white and red 
limestones have a similar aspect to that of some foreign 
marmora of greater prestige and value and, in some cases, 
it came to replace them2; in any case, their decorative po-
tential allowed them to be incorporated to programs in 
which its colour played a significant function. However, 
these same circumstances also led to the simultaneous 
exploitation of other local limestones of similar aspect, 
both nearby and further afar, as we shall see below.

As has been stated correctly in relation to this cir-
cumstance:

“A question of key importance of the issue of Baetica’s 
‘Marmorisierung’, concerns the degree of exploitation 
and the range of limestones extracted from Torcal (An-
tequera, Málaga). An outcrop of fossiliferous limestones 
of similar appearance is still exploited today at Lameiras 
near Lisbon (Sierra de Sintra). Superficially some vari-
eties are similar to the “occhio di pavone” or marmor 
Sagarium, from Turkey, although they appear to be of 
poorer quality. Differences between the marmor Saga-
rium, Torcal and Lameiras limestones remain to be char-
acterized, as does the extent of their use and the degree 
to which local marble may have substituted for imports 
from Anatolia” (Mayer and Rodà 1998, 218).

This is observed, for instance, in the marmora of the 
pavement of the orchestra of the Roman theatre of the 
Flavian municipality of Malaca (modern Málaga) (Ro-
dríguez Oliva 2007), although the remains are the result 
of numerous reuse episodes of reutilisation: several slabs 
that probably belonged to the pavements and ex visu were 
thought to be imported, were in fact different varieties of 
local limestones (although their exact provenance remains 
unknown)3 (Beltrán et al. 2008). 

This may be linked to the fact that the exploitation 
of these types of limestones at a regional scale is much 
more complex, as has been documented recently (Loza 

1. Research carried out in the framework of the Project I+D+i: “Marmora de la Hispania Meridional. Análisis de su explotación, com-
ercio y uso en época romana” (“Ministerio de Ciencia e Innovación”, ref. HAR2009-11438). Also in the activities of the research group 
“Historiografía y Patrimonio Andaluz (ref. HUM 402, of the “Plan Andaluz de Investigación”) and the agreement between the University of 
Seville and the “Instituto Andaluz del Patrimonio Histórico (IAPH)”.

2. Within the concept of the “substitute marmora” (Cisneros 1997), although with some distinctions (Soler 2004, 472ff.).
3. These slabs were petrographically described by the Unitat of Estudis Arqueomètrics of the Institut Català d’Arqueologia Clàssica 

(ICAC). 
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Azuaga and Beltrán 2011) and is in part addressed in this 
paper. In reality, limestones similar to those of El Torcal 
were exploited throughout the whole Surco Intrabético, 
both the white oolitic varieties and the white-red nodular 
types. Many of the towns located in the southern sec-
tor of the Surco Intrabético, belonging to Málaga, ex-
ploited the outcrops of these limestones located within 
their territories for local uses, as is the case – from west 
to east – of the quarries of Peña Cerrada – with evidence 
of ancient extraction – in the ager of Acinipo (Ronda), or 
the quarries of Teba, probably ascribed to the ager of the 
oppidum ignotum of the estate of El Tajo (Teba) (Fig. 1).

Logically, it is in the towns of the above referred sec-
tor that the largest and most widespread use of these local 
limestones is documented, including Antiquaria (Ante-
quera), Singilia Barba (El Castillón, Antequera) or Osqua 
(Cerro del León, Villanueva de la Concepción) in the 
eastern area, and in a second sector in the western area, 
Acinipo (Ronda la Vieja, Ronda), Sabora (Cañete la Real) 
and the oppidum ignotum of the Cortijo del Tajo (Teba) as 
well as Nescania (Valle de Abdalajís), located in the valley 
of the Guadalhorce, as an intermediate point. The white-
red limestone, particularly, is also documented in towns 
further south, possibly following several routes: that men-
tioned of the Guadalhorce valley to Cartima (Cártama) 
that would start from the town of Nescania; or another 

route slightly further east, heading from Osqua to Ma-
laca (Málaga); or even the eastern-most route that crossed 
at the feet of Aratispi (Villanueva de Cauche), despite its 
greater difficulty (Atencia and Serrano 1980) (Fig. 1).

The evidence offered by the site of El Castillón, the 
location of the Flavian municipality of Singilia Barba, ex-
cavated by a team of the University of Málaga (Serrano et 
al. 1993), is significant. The town is located in a deserted 
spot some 6 km to the north-west of present-day Anteq-
uera, on the left hand margin of the Guadalhorce River. 
Its archaeological remains show a profuse use of local red 
and white limestones in both architectural and decorative 
elements, while the main building material was the yel-
lowish sandstone from local quarries such as that of La 
Pinedilla. The forum of Singlia displays the wide use of 
red and white limestones as architectural elements (archi-
tectural orders and slabs) and for epigraphic monuments, 
especially pedestals that would have accompanied bronze 
or marble statues. The red limestone is used as large blocks 
for the stairs that give access to two aediculae of the forum, 
and as cladding of some public buildings walls, as is the 
case of the curia or, more likely, the basilica. Moreover, the 
site displays the selective use of other decorative materi-
als of extra-Hispanic origin. They evidence the exceptional 
import of specific marmora elements (particularly opera 
sectilia slabs) of Luni-Carrara marble, Phrygian pavonaz-

Fig. 1. Map of Malaga province (Spain) in Roman times, with Roman roads and towns (Rodríguez Oliva 2007).
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zetto, africano from Teos, green marmor from Thessalia, 
green porphyry from Lacedemonia, marble from Cap de 
Garde or giallo antico from Chemtou (Serrano et al. 1993, 
643), all of which are highly-prestigious stones that carried 
ideological values that justified their acquisition, though 
associated to specific and restricted decorations.

Within this context, the white limestone of Ante quera 
could compete even with marble that normally does not 
appear in the architectural and epigraphic programs, al-
though the local dolomitic marble of Mijas is present as 
architectural elements such as capitals and bases. Only 
very recently have shafts of Mijas white-grey marble been 
identified during the rescue excavation of a villa located 
within the ager of Singilia Barba. They are four semi-
elaborated shafts, but it must be taken into account that 
this marble is not white however greyish white and that 
the dimensions of the blocks are not large. The quality 
of the Torcal white limestone makes its use frequent in 
free-standing sculptures, as can be deduced from several 
pieces held at the Museo Municipal de Antequera, but of 
unknown exact provenance since they decorated the so-
called Arco de los Gigantes – thus named for the presence 
of these sculptures – constructed in Antequera in hon-
our of the King Felipe II (Atencia 1981; Panzram 2009). 
Among the sculptures there is a female figure dated to the 
early 1st century AD, thus confirming the early use of this 
stone in the local workshops (Loza Azuaga 2010).

The diverse use of white and red-white limestones is also 
widely documented at villae of this area. In the area close to 
Antikaria, the villa suburbana of La Estación (Antequera) 
documents the use of Mijas marble and, mainly, of white-
red local limestones – in slabs, smooth and moulded, steps 
and column shafts – probably from Sierra de Las Cabras, 
which we examine below. There are also slabs of imported 
materials of similar provenance as the marmora found at 
Singilia Barba: Luni-Carrara (white and bardiglio varie-
ties), pavonazzetto, africano, verde antico and giallo antico, 
alongside red porphyry and Lusitanian lumachella. The 
reference to the use of Portuguese pink, marble from the 
Estremoz Anticline is significant since it seems strange the 
selection of this marble instead of some varieties from Al-
madén de la Plata of similar characteristics but much more 
at hand (Romero and Melero 2001, 609; 2002, 607). On 
the other hand, the program used in the architectural order 
of the gallery of the great peristyle is interesting, in which 
two types of different local stones were employed: white-
red limestone from Sierra de Las Cabras quarries (and not 
from El Torcal) for the column shafts, and Mijas marble 
for the capitals (Romero and Melero 2001, 617). These 
were completed by a rich sculptural program, known only 
partially but that included oscilla and decorative sculptures, 
with perhaps several statue-fountains (Rodríguez Oliva 
2004, 52-57; 2009). Finally, it is worth mentioning the use 
of white limestone in the 4th- or early 5th-century figurative 
opus sectile that combines materials such as verde antico, 
bardiglio, slate, terracotta or glass paste (Gutiérrez Deza 
2005) although its use is minor and may even be associated 
to the phenomenon of reutilisation and not to the mainte-
nance of an important extractive activity.

The rest of the Roman urban and rural sites of the 
whole of this inland area of present-day province of 
Málaga repeat these same patterns in which the local 
limestones under study (oolitic and breccia, white and 
white-red) have a central position among the ornamen-
tal stones. However, these sites have not benefited from 
archaeological studies with the same detail as the sites 
mentioned above and our knowledge of such materials 
comes, essentially, from chance finds (Loza Azuaga and 
Beltrán 2011). 

From Aratispi, there are two imperial pedestals –one 
dedicated to Trajan after his death (after 118 AD) and 
the other to Hadrian (dated to 131-132 AD)–, another 
pedestal dedicated to a private figure and a funerary altar 
made from the typical white-red limestone (CIL II2/5, 
730, 731, 733 and 734, respectively), some of which 
were reused in the church construction of Villanueva 
de Cauche. In contrast, an interesting anepigraphic al-
tar made from white Torcal limestone originally came 
from Osqua, Villanueva de la Concepción, and is now 
held at the Museum of Antequera since it decorated the 
above mentioned Arco de los Gigantes in the 16th cen-
tury. Only the central rectangular block is preserved and 
displays on three of its faces a scene of sacrifice in front of 
an altar. The fourth face represents a seated emperor with 
a bare torso being crowned from behind by a Victory and 
to whom a standing female figure is handing an offering, 
thus the scene appears to belong to a context of impe-
rial cult. Despite it being dated from Antoninian times 
(Baena Del Alcázar 1981), the style of the relief and the 
specific iconography of the seated emperor are closer to 
Julio-Claudian models; thus it should be dated from the 
time of Augustus to the mid 1st century AD (Beltrán 
2009, 290 ff.), in relation to the early use of the white 
limestone of El Torcal as a sculptural material. From 
the oppidum ignotum located in the estate of Cortijo del 
Tajo (Teba) there are also several architectural, sculptural 
and epigraphic elements that document the use of local 
limestones, although in this case it is difficult to distin-
guish visually between the limestones of Antequera and 
those of Teba itself, given that red limestones were also 
exploited in the Cerro de los Castillejos and were used for 
the pedestals of this site, created by means of monolithic 
pieces and in three parts. Local white limestone quar-
ries were also exploited in the nearby area of Sierra de 
La Lantejuela, though with a slightly greyish tone that 
makes them easy to distinguish from the white limestone 
of El Torcal which displays a purer colour. Precisely, Ro-
man Teba has yielded pedestals made out of both types of 
white limestone, local and Torcal, thus indicating that the 
importation of Torcal limestone coexisted alongside the 
exploitation and use of the local white-grey limestones 
of La Lantejuela. However, we do not know whether the 
stones from El Torcal arrived to this nearby location as 
elaborated or semi-elaborated pieces or as blocks (Loza 
Azuaga and Beltrán 2011).

Further west, we must mention the Roman town of 
Sabora, the relocation of wich in a plain is known through 
the existence of an epigraphic bronze of the time of  Vespa-
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sian (CIL II2/5, 871). This site has yielded a 2nd-century-
AD cornice made from the white Antequera limestone 
and a very important series of 1st- and 2nd-centuries-AD 
pedestals and stelae created exclusively out of the red nod-
ular limestone by the local workshops (Rodríguez Oliva 
and Atencia 1983; Atencia 1987). Some stelae similar to 
those of Sabora are known from the above-mentioned site 
of Cortijo del Tajo, as recorded in the CIL II2/5, 862 and 
865, thus it is possible that the workshop of Sabora may 
have supplied clients from the neighbouring town in mid 
2nd century AD. In this case, the stones must have come 
from local sources, de visu they do not appear to belong to 
those of Los Castillejos of Teba, thus it is possible that they 
came from other quarries exploited in Roman times of the 
limestone outcrops of the nearby Sierra de Cañete that has 
been quarried intensively in recent times.

Finally, we must place attention on the case of Acinipo 
(Castaño and Nieto 2009), located on the western margin 
of the Surco Intrabético and belonging to the conventus 
Hispalensis. The building stones employed were gener-
ally local sandstones, from the same mesa on which the 
town is located, alongside two other types of calcarenite 
that have generically been linked to the geological forma-
tions of Setenil and Gastor (Espinosa 2007-2008). These 
materials were used for the most noteworthy architectural 
elements, smooth and moulded ashlars, cornices and col-
umn shafts, which would have been covered with stucco. 

In contrast, the main ornamental stone, used for example 
in the theatre, for the slabs of the balteus and the pave-
ment of the orchestra- and epigraphic supports -pedestals 
of statues possibly located in the forum and preserved 
within the site- was local red nodular limestone (Lozano et 
al. 2007-2008). A small outcrop with ancient extraction 
marks remains visible nearby, at Peña Serrada or Cerrada, 
some three kilometres to the southeast of Acinipo. The 
documented quarry area is not large but displays evidence 
of the extraction of plaques and ashlars.

Petrographic analysis of the limestones

A total of 11 samples were analyzed, belonging to the 
four locations shown in Fig. 2. They were mineralogi-
cally and petrographically studied combining the use of 
X-ray diffraction (Bruker model D8 Advance) and opti-
cal microscopy, (model LEICA DML-LP) in parallel to 
a study of the regional geology of the area in order to 
define the geological setting and stratigraphic location.

Geological setting

The quarries under study belong, geologically, to the 
external areas of the Baetic Chain (Fig. 2). This sector is 
constituted by two geological domains: the Sub-Baetic to 

Fig. 2. Geological setting of the quarries (after Martín Algara 1989).
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the south and the Pre-Baetic to the north and northeast 
of the former. Sediments of both domains were deposited 
on the southern and south-eastern margin of the Iberian 
Massif and their stratigraphic series begin in the Triassic 
period (García-Hernández et al. 1980).

The Jurassic sedimentary facies of the Sub-Baetic 
are divided from south to north into Internal Sub-Ba-
etic (that towards the east is often named Penibaetic), 
Middle and External. The facies of the Internal and 
External Sub-Baetic are formed by relatively shallow 
limestones, in contrast to the Middle Sub-Baetic where 
sediments were deposited in deep-sea conditions. They 
are marls and even radiolarites, with intercalations of 
volcanic and sub-volcanic rocks (Sanz de Galdeano et 
al. 2008). 

The Penibaetic (where the materials under study are 
from) is located along the boundary between the In-
ternal Sub-Baetic and the Internal Zones of the Baetic 
cordilleras or Baetic s.s. This area is also known as the 
Surco Intrabético, and extends from the eastern region 
of Campo de Gibraltar (Cádiz) to the north of Riogordo 
(Málaga).

The Penibaetic displays an elongated disposition 
along a fringe more or less parallel to the Gibraltar Arc 
and a maximum spread towards the west in the Serranía 
de Ronda. The Internal Sub-Baetic, on one hand, occu-
pies a more western position within this complex of the 
Baetic Chains, and may be distinguished from the areas 
of important stratigraphic loss on the Jurassic-Cretaceous 
limit, which make the Lower Cretaceous almost imper-
ceptible or reduced to a very condensed series (Martín 
Algara 1987; Vera 2004).

Martín Algara (1987) distinguishes within the Peni-
baetic three broad lithological complexes: the Grupo 
Hidalga (Penibetic Trias of germano-andalusian facies), 
formed by clays and marls with chalk and limestone, the 
Grupo Líbar, Jurassic and Lower Createous (limestone 
and dolomites) and the Grupo Espartina, Cretaceous 
and Terciary (marls and marly limestones).

In the Sierra del Torcal of Antequera, there are several 
stratigraphic units (Vera 2004). The Grupo Líbar corre-
sponds to two important limestone formations: the En-
drinal formation (Grazalema) and the Torcal formation 
(Burillo Panivino 1998).

Endrinal formation
Composed essentially by limestones that usually ex-

ceed a thickness of 300 m deposited in different environ-
ments of a carbonate marine platform with a representa-
tive oolitic facies. It includes 5 members, from base to 
top:

1) Well Stratified Limestones (Calizas Tableadas) of 
Sierra Blanquilla: grey to yellowish and cream slightly 
marly limestones. 

2) Oolitic Limestones (Calizas Oolíticas), very light 
in colour, generally white, with a massive aspect.

3) Coralline limestones (Calizas del Coral) of Villa-
luenga, with abundant corals in a biocalcirrudite-biocal-
carenite facies. 

4) Limestones bearing-siliceous sponge bioherms 
(Calizas con Sílex) of Benaocaz with nodules of chert 
linked to their contents in sponge spicules.

5) Mudstones (Calizas del Puntal) of the Raya, 
brown-cream in colour with a micritic texture.

Torcal formation
Lithostratigraphic unit composed of pelagic lime-

stones, geological formation to which our samples be-
long. The formation contains two members:

1) Lower level. Formed by nodular limestones and 
breccias. They correspond to grey, yellowish, greenish, 
brown or red, well stratified micritic limestones with a 
brechoid nodular structure. These limestones display 
characteristics of transition towards condensed pelagic 
sediments, frequently fossiliferous, that range from nod-
ular limestones to breccias or conglomerates.

2) Upper level. In volume, it constitutes the main 
mass of the Torcal formation and is composed of lime-
stones with compact ooids, well stratified, grey to white 
(occasionally pink, yellow, pale crème or slightly green) 
that sporadically display intercalations of nodular lime-
stones laterally discontinuous, analogous to those of the 
Lower level. The fossils and facies indicate that they were 
deposited in an open pelagic marine environment, dis-
tant from land. These ecological conditions were neritic, 
within the photic area, with well oxygenised waters rich 
in nutrients. Texturally, the limestones of this member, 
packstone and grainstone, with a majority of micritic pe-
lagic ooids.

The current structure of this sedimentary complex is 
the result of the superposition of several tectonic episodes 
(Peyre 1974):

- 1st phase: Appearance of gentle folds, network of 
diaclases and minor fractures. This phase includes the ad-
jacent formations to the Torcal (High Chain and Units of 
the Campo de Gibraltar). 

- 2nd phase: “Extrusion” of the Torcal, appearance of 
the network of large fractures and relocation of some of 
the adjacent units. 

- At a later stage, the Torcal formation thrust towards 
the SE in some areas (SW of Boca del Asno) and defor-
mations take place in the network of fractures.

These materials crop out in the Sierra del Torcal, 
to which they owe their name, but also appear in the 
Sierra de Las Cabras, Teba and in the area of the Ronda 
basin.

Ronda is located geologically within a Neogene basin 
that belongs to the intra-mountain basins of the Baetic 
Chain, surrounded by limestone materials of calcareous 
nature that are known at Peña Cerrada, the location of 
the Roman quarries under study.

Results

The characterisation and identification of the geo-
logical materials is based on a textural and composition 
analysis, the results of which are presented below.
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Fig. 3. Macro (left) and 
microphotograph (crossed polars) 
(right) of the pinkish-white oolitic 
limestone from Castillejos quarry 
(Teba): Oosparite-grainstone.

Fig. 4. Macro (left) and 
microphotograph (crossed polars) 
(right) of the white limestone from El 
Torcal quarry: Oosparite-grainstone.

Fig. 5. Macro (left) and 
microphotograph (crossed polars) 
(right) of the red to pinkish 
limestone from El Torcal quarry: 
Oobiopelmicrite-wackestone to 
packstone, with calpionellids and 
radiolarians.

Fig. 6. Macro (left) and 
microphotograph (crossed polars) 
(right) of the white limestone with 
cream, yellow and pinkins spots 
from Sierra de Las Cabras quarry: 
biopelsparite-grainstone.

Fig. 7. Macro (left) and 
microphotograph (crossed polars) 
(right) of the red and yellowish cream 
nodular to brecciated limestone 
from Sierra de las Cabras quarry. 
Densely packed ferruginized nodules 
of limestone (Oobiopelmicrite-
wackestone to packstone, with 
calpionellids and radiolarians) in a 
mud matrix.

Fig. 8. Macro (left) and 
microphotograph (crossed polars) 
(right) of the pinkish-red and cream 
breccia from Serranía de Ronda quarry.
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Mineralogical and petrographic analysis

The visual aspect and petrographic microphoto-
graphs provided by the different lithotypes are showed 
in Figs. 3 to 8.

Quarry of Los Castillejos (Teba) 
A single lithotype from this quarry has been ana-

lysed. 
- Pinkish white oolitic limestone (Fig. 3): Limestone 

(100% calcite) with abundant ooids (carbonate sub-
spherical grains with concentric coatings around a nucle-
ous), with a median diameter of 0,5 mm and a scarce 
proportion of foraminifera. It exhibits a mosaic of inter-
granular sparite and intraporosity cement. Both ooids 
and bioclasts show different degrees of micritization. The 
limestone corresponds to an oosparite (Folk 1968) or a 
grainstone (Dunham 1962). The facies corresponds to 
the upper member of the Torcal or Endrinal Formation.

Quarry of El Torcal
Two lithotypes have been identified:
- White Oolitic limestone (Fig. 4): These correspond 

to a limestone (100% calcite) rich in ooids (with a variable 
diameter less than 2 mm) which show a micritic fabric 
resulting from the activity of microborers. The scarse small 
foraminifera are covered by a micritic envelope and more 
significant is the content of broken crinoids and equinoids 
plaques. The fabric is characterized by a dominance of 
overgrowth syntaxial calcite cement on the sparite skeletal 
grains. It is classified as an oosparite (Folk 1968), a grain-
stone (Dunham 1962), or as a poorly sorted ooid grain-
stone (after Embry and Klovan 1971; Wright 1992), as is 
shown in Àlvarez et al. (2009, 137, fig. 42). This lithotype 
clearly belongs to the upper member of the Torcal forma-
tion associated to calcarenites with chert of Dogger-Malm 
age (Baena et al. 1986). The texture is coarser than that 
documented at the quarry of Los Castillejos.

- Red to pinkish limestone (Fig. 5): Micritic fossilif-
erous limestone, rich in planktonic foraminifera bioclasts 
(globigerinids), miliolids, fragments of unidentified shells, 
and distinctive calpionellids and radiolarians,within a 
micritic matrix with significant contents of clay miner-
als and iron oxides impregnating the mud matrix. Some 
small micritic ooids and noteworthy peloids originating 
from a pervasive micritization of ooids, are also visible 
(Àlvarez et al. 2009 137, fig. 43). Microfracture filling of 
sparite and densely stylolitization are evident diagenetic 
processes. It can be classified as an oobiopelmicrite (Folk 
1968), or a wackestone to packstone (with calpionellids 
and radiolarians, among the bioclasts) formed in a pelag-
ic environment with conditions of fan internal platform. 
Macroscopically, it corresponds to a nodular limestone 
associated to the lower level of the Tithonian Torcal for-
mation, associated with an ammonitico rosso facies.

Quarry of Sierra de Las Cabras
This quarry has yielded two clearly different litho-

types and transitional series:

- White limestone with cream, yellow and pinkish 
nodules (Fig. 6): Calcareous breccia to conglomerate with 
fragments of different limestones ranging from oolitic to 
pelitic with clayey levels associated with nodular biopel-
sparite (or grainstone) limestones. It displays a gradation 
from areas in which lithic fragments of oolitic limestones 
are predominant to others in which the stone displays a 
much redder colour, linked to its greater contents in frag-
ments of nodular limestone. They belong to the lower 
unit of the Torcal formation. These limestones display all 
of the characteristics of transition to condensed pelagic 
limestone, frequently fossiliferous, through the decreas-
ing of their nodular nature, and to breccias or conglom-
erates of nodular aspect through the individualisation of 
the nodules (Corbi et al. 2008).

- Red and yellowish cream nodular to brecciated 
limestone (Fig. 7) A matrix supported nodular limestone 
classified as a wackestone to packstone (Dunham, 1962) 
or as a sparse oobiopelmicrite using Folk (1968), simi-
lar to the nodular limestone identified in the Sierra de 
El Torcal, with scattered to densely packed ferrufinized 
nodules in a mud matrixof micrite with clay minerals 
highly impregnated with iron oxides. Sparite plaques of 
echinoids are bioclast easily recognized, as well as small 
radiolarians ans calpionellids.

Serranía de ronda
- Pinkish-red and cream breccia (Fig. 8): Calcare-

ous Breccia formed by fragments of different carbonate 
rocks, from biopelsparite rich in micritized brachiopods, 
ostracods and peloids to sparstone ones. This lithotype 
does not belong to the Torcal formation, they are materi-
als linked to the dynamic of the post-orogenic basin of 
Ronda.

Geochemical analysis

Geochemical analysis (X-ray fluorescence model Pan-
alytical) was applied for the identification of major and 
trace elements (Table 1 and 2, Fig. 9). 

The samples display high proportions of CaO, linked 
to their contents in calcite, which is significantly higher 
in the white oolitic limestones. On the contrary, the red 
nodular limestones display a higher content in SiO

2
, 

KO
2
, Fe

2
O

3
, in agreement to the higher clay minerals 

and iron oxides matrix, while silicon is also linked to the 
presence of microcrystalline quartz-chert observed in this 
lithotype.

The chemical composition of the samples from Peña 
Cerrada (Ronda) is similar to that of the white limestone 
of the Torcal formation.

Conclusions

The studied samples are located on the south-western 
margin of the Baetic Chains (Penibaetic). Most of the 
quarries under study belong to the Grupo Líbar (Martín 
Algarra 1987), and associated to the Torcal formation, 
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constituted of oolitic limestones, nodular limestones and 
calcareous breccias. The latter display variations of facies 
that range from nodular breccias of Bartonian-Lower Ti-
thonian age to marly nodular limestones of Upper Titho-
nian-Lower Berriasian age (ammonitico rosso limestone 
and marl, respectively). The nodular limestones display 
a mainly brecciated structure, with irregular nodules, of-
ten corroids, variably packed and differentiated bioclasts 
in a mud matrix with clay and iron oxides. Their gen-
esis is linked to deposits belonging to pelagic beds with 
high energy and associated slopes. There are two types of 
facies associated with the ammonitico rosso: condensed 
biomicrites lacking a nodular character and fine bio-
calcarenites in thick bands that correspond to the base 
of the transgressive megasequence of the middle-upper 
Jurassic (grainstones and packstones with bioclasts), due 
to which they may be interpreted as open platform de-
posits.

The quarry of Ronda (Peña Cerrada), in contrast, is 
located in the internal zone of the Flysch constituted by 

clastic detritic sediments of biological origin from the 
erosion of more internal domains located on the meso-
Mediterranean plaque. It constitutes a tectonic brec-
cia with clasts of white Liassic limestones. The stone is 
strongly cemented by red clay. Its origin is post-orogenic 
within the Ronda basin (Lozano et al. 2008).

The limestones of Sierra de El Torcal and Sierra de Las 
Cabras (Antequera), from which ancient quarries were 
recognized in the second one, enjoyed an abundant local 
use. We have also documented outcrops of both varieties 
exploited in Roman times elsewhere in the Intrabaetic 
Depression. In particular, we have now studied the pro-
duction of the quarries of Acinipo (Ronda), Peña Cer-
rada, and the oppidum ignotum of Cortijo del Tajo (Teba), 
Los Castillejos, but the work in other sectors of the Surco 
Intrabético indicates also a regionalised use of these varie-
ties, in which the El Torcal quarries provide a better qual-
ity material, probably this is why it was associated with 
workshops that worked or partially worked the pieces, 
but together with other more local exploitations, belong-

Sample SiO
2

Al
2
O

3
Fe

2
O

3
MnO MgO CaO Na

2
O K

2
O TiO

2
P

2
O

5
SO

3
P.C.

CastB 0,88 0,25 0,06 0,01 1,04 26,29 0,07 0,07 0,01 0,11 0,05 47,70

RondB 1,06 0,26 0,07 0,01 0,39 26,54 0,05 0,12 0,01 0,19 0,04 42,90

TorcR 5,85 1,79 0,44 0,02 0,60 24,10 0,07 0,77 0,03 0,10 0,08 41,04

TorcR 7,94 2,43 0,63 0,03 0,65 23,04 0,08 1,04 0,05 0,30 0,06 39,78

TorcB 0,17 0,05 0,02 0,01 0,28 23,02 0,06 0,02 0,01 0,03 0,05 43,22

SIM-06 0,08 0,03 0,02 0,01 0,21 27,58 0,03 0,02 0,00 0,02 0,05 43,36

CabB 0,12 0,03 0,03 0,01 0,42 27,53 0,05 0,02 0,01 0,02 0,05 43,19

CabB 6,06 1,79 0,7 2 0,02 0,71 23,32 0,09 0,64 0,03 0,53 0,04 41,04

CabB 4,09 1,21 0,28 0,02 0,63 25,10 0,06 0,51 0,03 0,20 0,04 41,7

CabB 1,30 0,40 0,17 0,01 0,40 26,18 0,05 0,16 0,01 0,10 0,04 42,99

CabR 6,59 1,72 0,62 0,02 0,65 24,13 0,06 0,84 0,05 0,11 0,03 40,04

Table 1. Geochemical analysis of major elements.

Sample Cl Cr Nd Ni Sc Sr Y zn

CastB 0 0 12 N.D. 7 63 6 0

RondB 55 0 15 1 19 75 8 5

TorcR 0 14 16 5 9 76 10 9

TorcR 1,847 1 19 13 12 83 12 18

TorcB 16 0 12 1 17 73 9 8

SIM-06 35 0 16 6 23 98 12 8

CabB 0 0 11 0 8 50 7 0

CabB 71 0 15 12 8 49 11 6

CabB 0 0 12 1 11 44 9 1

CabB 0 0 15 2 16 62 9 3

CabR 9 0,471 20 11 19 86 12 18

Table 2. Geochemical analysis of some trace elements.
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ing to practically all the Roman towns whose territories 
had important stone outcrops. In fact, there were Ro-
man quarries from that western-most zone in the area of 
Ronda and Teba to the Pinos-Puente (Granada province) 
area, passing trough areas of present-day Córdoba prov-
ince, in which the quarries of Cabra (Córdoba) stand out 
(Loza Azuaga and Beltrán 2011). For our line of enquiry, 
our method consists in the exhaustive documentation of 
the types of limestone –oolitic and nodular- identified in 
the study-area and their analytical characterisation. 

So, this study takes into account not only the present-
day province of Málaga but also will include the south-
ern area of the province of Córdoba (quarries of Cabra, 
Luque and Carcabuey- and the east of the province of 
Granada (Sierra Elvira) in which there is also evidence 
of these stone types outcrops and their exploitation in 
Roman times. The main purpose is to create an exhaus-
tive data bank to help differentiate the variants by sector 
and to identify archaeological materials by time of use 
and region, thus establishing possible distribution routes 
in Roman times. As mentioned above, it seems that the 
quarries surrounding Antequera, such as those of El Tor-
cal, had a wider use that included the south western-most 
sector in which they coexisted with other local limestones 
as can be observed in the territories of present-day Teba, 
Cañete or Ronda (Málaga), Pinos-Puente (Granada) and 
Cabra, Luque or Carcabuey (Córdoba).

Another question is the commercialisation of these 
products outside of these nuclear areas; logically, we can 
suggest the hypothesis that the proximity and, particu-
larly, the greater ease of transportation would justify that 
the limestones of the types identified in Córdoba would 
come from the quarry area of Cabra, or that those of the 
coastal area of Málaga would come from the Sierra de El 
Torcal and Las Cabras. Precisely, the existence of a statio 
marmorum at Nescania has been suggested, based on the 
inscription CIL II2/5, 847 that refers to servii stationarii, 
which would fit with the commercialisation of these prod-
ucts towards the coast through the valley of the Guadal-
horce River. According to Canto (1978), the exploitation 
and commercialisation of all marmora of the Málaga area, 
including the limestones and the marbles of Mijas (Bel-

trán and Loza Azuaga 2003) must have been controlled 
by members of the Baetic family of the Fabii Fabianii, al-
though this cannot be proved. On the contrary, Cisneros 
(1988, 98f.) suggested that the hypothetical statio should 
rather be located at Malaca, the most important port of the 
area, and he considered that at least the quarries of Mijas 
were Imperial, although this seems unlikely. Moreover, the 
marble quarries were not located in the ager Malacitanus, 
but within the territory of Cartima (Cártama) (quarries on 
the Northern slopes of the Mijas Sierra) and Suel (Fuengi-
rola) (quarries on the southern face). The road from Nes-
cania, through the valley of the Guadalhorce, leads to Car-
tima (Cártama), where the use of white-red nodular lime-
stone is documented in column shafts of large dimensions 
and in large pavement slabs and wall-cladding plaques of a 
public building of the forum (Melero 2007). Cartima also 
possessed an important fluvial/maritime port (Spaar 1983, 
164ff.), provided by the palaeolandscape of the mouth of 
the Guadalhorce, with a much less sedimented estuary, 
enabling the stone materials to arrive to the ports of Suel 
and Malaca and explaining their pattern of commercialisa-
tion. If we consider that the limestones of Málaga were 
taken to the coast of the province to these points, they may 
have entered the same commercial circuit as the marbles of 
Mijas, that we know were present in wide areas of western 
Baetica from early Augustan times, as is evidenced by the 
Augustan phase of the theatre of Italica (Santiponce), in as-
sociation with marbles from Almadén de la Plata (Beltrán 
and Loza Azuaga 2008; both Spanish marbles of Almadén 
and Mijas are also documented in Thamusida, Ontiveros 
et al. 2012; Origlia et al. 2011; Rodriguez et al. 2012). 
This may justify the presence of the white limestones of 
Antequera in the area of the Guadalquivir valley, as have 
been identified at Hispalis (Seville) (Amores et al. 2009), in 
plaques from the excavations of Argote de Molina Street – 
although not dated in the 2nd century BC (Cisneros 1989-
1990, 128ff.) but probably in early imperial times (Beltrán 
and Loza Azuaga 1998) – or at Italica itself, as documented 
by the twin inscriptions of the procurator Marcus Lucrecius 
Iulianus, reused in the theatre of the town, and by a capital 
of the same building (Rodríguez 2004, 558f., nos. I-5 and 
I-6, and 464f., no. CC-6, respectively).

Fig. 9. Geochemical concentration. Cast: Sierra Los Castillejos, Rond: Ronda, Torc: Sierra El Torcal, and Cab: Sierra Las Cabras. 
W: oolitic White, R: Red (Ammonitico Rosso). a) Major elements. b) Trace elements.
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Taking into account this commercialisation of the 
white limestones of Antequera in the Guadalquivir valley 
alongside the marbles of Mijas – the latter in greater pro-
fusion – it may be logical to consider that the white-red 
nodular limestones that are also identified at several sites 
throughout western Baetica at Imperial times, may indeed 
come from quarries of the Málaga province. However, this 
may only be established through the appropriate analy-
ses of archaeological materials and quarries. As a first ap-
proach to this research line, we have carried out an analyti-
cal study of four centres from which the above-mentioned 
lithotypes were quarried: the white and red limestones of 
the Sierra del Torcal, and the red limestones of the Sierra 
de Las Cabras, Los Castillejos and Peña Cerrada.
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Abstract
This work deals with the characterization of the materials 
used for the construction of the Roman bridge known as 
the Pont del Diable1 in Martorell-Castellbisbal (Catalo-
nia, Spain). The Romans used the most easily available 
materials they could find close to the bridge site. Four 
different lithological types were identified in the material 
used to build the Roman part of the bridge: the red and 
white Buntsandstein sandstones of the Triassic formation 
from the Deveses stream (between Martorell and Castel-
lví de Rosanes), the yellow bioclastic calcarenites from 
the Miocene formation located in Can Raimundet (Sant 
Llorenç d’Hortons) and the grey limestone from the Mi-
ocene formation in Costa Blanca (Castellbisbal). The 
first three were used for the construction of the bridge 
itself and the last was used not only to cut some ashlars 
of the honorific arch, but also to make the lime used for 
the mortar.

Keywords
Local stone, building stone, quarries, Roman bridge of 
Martorell, Ad Fines, petrography.

Introduction

On the Via Augusta, the Martorell gorge was the 
most important route towards the rich lands of the inte-
rior as it passed near Barcino on the way to Tarraco. The 
bridge was sited at a point where the river was narrow 
enough for it to be built.

The Roman bridge of Martorell-Castellbisbal, on the 
Via Augusta where it crossed the Llobregat River (ancient 
Rubricatus), was built following the end the second phase 
of the Cantabrian Wars (19 BC). Its construction, using 
military manpower, was part of the extensive programme 
for remodelling the northern area of the Iberian Peninsula 
in Augustan times. It was at that time, for example, that 
the colonies of Caesar Augusta and Barcino were founded 
and the road that linked Rome to Gades (modern Cadiz) 
was rebuilt and renamed after the emperor (Fabre, Mayer 
and Rodà 1984; Gurt and Rodà 2005). 

Currently known as the Pont del Diable, the bridge is 
a complex monument due to the several renovations and 
rebuilding phases it has undergone over the centuries. 
The chronology of these successive modifications has 
been studied by Clopas (1963), Bonnassie (1981), Far-
reny et al. (1994) and Izquierdo (1997), among others. 

LOCAL STONE USED ON THE ROMAN BRIDGE 
OF MARTORELL (BARCELONA, SPAIN)

A. Àlvarez and À. Pitarch

Within the framework of a joint project between 
CETEC-Patrimoni (Universitat Autònoma de Barcelo-
na) and the Catalan Autonomous Government Depart-
ment of Cultural Heritage (Departament de Cultura, 
Generalitat de Catalunya) for the possible restoration 
of the bridge, an extensive and detailed characterisation 
of the building materials was carried out (Prada et al. 
2006). The main problem for the conservation of the 
monument is its current location in the middle of a 
busy road network and close to seriously polluting in-
dustries.

In order to gain knowledge of the materials used 
in the construction of the bridge during Roman times 
(which could be of vital importance when taking deci-
sions about restoration work), this paper presents a sys-
tematic polarised optical microscopy (POM) study of 
the materials (the characterisation of the stone and its 
possible sources) used for the construction of the Roman 
part of the bridge. Furthermore, as some of the same 
stone used to build the Roman bridge was also widely 
used in the construction of other ancient buildings near 
Martorell (Recull del patrimoni arquitectònic de Martorell 

1. “Devil’s Bridge” in Catalan.

Fig. 1. Schematic map showing the location of Ad Fines 
(modern-day Martorell area) and other Roman towns in the 
northeast of the Iberian Peninsula (after Carreté et al. 1995, 
8, fig.1.1). 
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2006), the systematic study presented in this work might 
also be applied to those monuments.

Location and history

The bridge stands 58 m above sea level, at the junc-
tion between the Autovía del Nordeste motorway (A-2) 
and the C-243c local road to Terrassa (ancient Egara), 
between the modern towns of Martorell and Castellbis-
bal. In Roman times, the area of present-day Martorell 
was known as Ad Fines as it was the frontier between the 
territoria of Tarraco and Barcino (Gurt and Rodà 2005) 
(Fig. 1). It was, thus, a territorial arch that indicated the 
limit on the left bank of the Llobregat River (Fig. 2). 

The Roman part of the bridge is 130 m long and the 
river is 75 m wide at the crossing point. It was built on 
Upper Ordovician–Silurian phyllites that form a small 
gorge through which the Llobregat River runs on its way 
to the sea.

The first reports of the construction of the Gothic 
part of the bridge date to 26 May 1283 in a document is-
sued by the Catalan King Peter III. It seems that by 1286 
the work was nearly finished, although in 1295 it still 
had to be completed as the king was asking for money to 
pay for this (Pedemonte 1929).

The current bridge was rebuilt in 1963 after the origi-
nal had been destroyed during the Civil War (1939). It 
maintains the structure of the Gothic rebuilding, with a 
central arch having a double angle 21 m high and a span 
of 43 m. Figure 3 shows the superposition of the Gothic 
part of the building and the possible Roman one. 

Materials and Methods

For the accurate characterisation of the materials 
used in the construction of the Roman bridge, samples 
from the areas that may have been used as quarries and 
that provide stone similar to that used in the bridge 
were studied. The latter were used as reference materials 
for the final identification of the archaeological materi-
als.

The petrographic characterisation was obtained by 
using a commercial petrographic microscope (NIKON 
Eclipse 50iPol) at the Unit for Archaeometric Studies 
the Catalan Institute of Classical Archaeology (Unitat 
d’Estudis Arqueomètrics, Institut Català d’Arqueologia 
Clàssica). All the microphotographs were taken with po-
larised light and crossed polarisers.

Provenance of the building materials

Four lithological types have been identified: (1) a red 
sandstone mainly used for the blocks of the bridge, (2) 
a white sandstone used for the blocks of the bridge, (3) 
a yellow bioclastic calcarenite used on the arch and (4) 
a grey limestone used to carve some blocks and to make 

the lime used for the mortar (Margarit 2000; Prada et al. 
2006; Àlvarez et al. 2007). 

All these materials are well represented in the sur-
roundings of the bridge and have been extensively stud-
ied (Àlvarez and Galindo 1997, 1999; Àlvarez et al. 
2000, 2007; Prada et al. 2006; Àlvarez 2008). It seems 
that the Romans used the most easily available materials 
they could find close to the bridge site (Fig. 4). 

Today it is difficult to identify ancient quarries as the 
evidence may have been destroyed by recent working. 
However, within the context of the exploitation of geo-
logical resources in Roman times, we have identified at 
least 3 different provenances (Fig. 5):

- The Deveses stream (Castellví de Rosanes). The 
Buntsandstein sandstones (from the lower Triassic) are 
well represented in the area, although it is in the sur-
roundings of the Deveses stream where, despite the fact 
that the main walls have been heavily weathered, it was 
possible to find some evidence of quarrying (Àlvarez and 
Galindo 1997; Àlvarez et al. 1999, 2007; Mauri et al. 
1999; Prada et al. 2006).

- Can Raimundet/La Rierussa (Sant Llorenç d’Hor-
tons). The bioclastic sandstones of this area are from 
the Miocene (Serravallian-Tortonian, middle/upper Mi-
ocene) (Mauri et al. 1999). The site is an opencast quar-
ry and stretches along the left bank of the La Rierussa 
stream. In fact, the quarry takes advantage of a natural 
front formed by the waters of the Rierussa, where it is 
possible to see multiple wedge marks and block delimi-
tation grooves (Gutiérrez Garcia-M. 2009a). It is well 
preserved, although only scattered parts are visible due 
to the high bushes that cover most of the walls. The lack 
of written evidence of mediaeval and post-mediaeval 
quarrying suggests that this site was used in Roman 
times (Mauri et al. 1999; Carbonell and Adseiras 2002; 
IPAC 2003; Sendra 2003; Gutiérrez Garcia-M. 2009a, 
2009b).

- Costa Blanca (Castellbisbal). From this area comes 
a bulk light-grey limestone from the Burdigalian-Serrav-
allian (lower/middle Miocene), that was used to carve 
some of the blocks and to make the lime used as a filler 
for the opus caementicium (Àlvarez and Galindo 1997; 
Margarit 2000; Prada et al. 2006; Àlvarez et al. 2007). 
Nevertheless, we cannot locate exactly where the quar-
rying took place in Roman times as the area is much af-
fected by road infrastructure that has led to the destruc-
tion of the evidence of earlier quarrying. 

Buntsandstein sandstone

As already pointed out, in Roman times this sand-
stone was quarried around the Deveses stream, between 
Martorell and Castellví de Rosanes (Àlvarez et al. 2000). 
Although the red variety is the predominant lithological 
type of Buntsandstein sandstone, another variety –the 
white one– was used in the construction of the bridge. 

Buntsandstein sandstone is a lower Triassic terrig-
enous clastic rock widely represented throughout the 
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The white variety

In this variety, the ferruginous cement of the sand-
stone has been replaced by new barite (BaSO4) cement 
due to a late hydrothermal fluid intrusion that generated 
the presence of sulphur compounds in the area (such as 
galena or sphalerite) (Varela 2010). 

Observed under the microscope (Fig. 7), we can 
clearly identify this barite cement, as well as the presence 
of coarse quartz and feldspar grains and thin muscovite/
biotite plates dispersed in the matrix.

Costa Blanca limestone

This grey Miocene limestone was quarried in the area 
known as Costa Blanca, near the town of Castellbisbal. 
It was occasionally used in the construction of the bridge 
and the honorific arch, but was mainly a constituent of 
mortars.

Catalan Coastal Range (Serralada Litoral) (Atles Geològic 
de Catalunya 2010). This formation has been extensively 
studied by Gómez-Gras (1993) and is mainly composed 
of a sand-sized grained framework. According to Folk 
(1954), it can be classified as a siliceous sandstone or a 
quartzarenite (Pettijohn et al. 1972).

The red variety 

The grain size ranges from very coarse to fine sand. In 
some of the ashlars we can clearly see remaining sedimen-
tary structures, such as stratification and cross bedding.

Observed under the polarised microscope, the red va-
riety cement is formed by silica and iron minerals that 
surround the quartz grains of detrital origin. Feldspar 
grains and thin muscovite/biotite plates were also identi-
fied. Furthermore, a different grain size was detected in 
this variety (Fig. 6).

Fig. 2. a) Present view of the Roman bridge and b) view of the territorial arch.

Fig. 3. Superposition of the Gothic part of the bridge and the possible Roman one (according to A. Mauri, in Farreny et al. 1994).
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Observed under a polarised light microscope, it can 
be classified as a layered micro-biosparite limestone (Folk 
1959, 1962) and can be considered a mudstone (Dun-
ham 1962). There is a presence of micro foraminifera 
and organic components. Detrital quartz grains have also 
been identified (Fig. 8).

Bioclastic sandstone

This Miocene material, mainly used in the honorific 
arch, comes from the quarry of Can Raimundet, in Sant 
Llorenç d’Hortons (Àlvarez et al. 1999, 2007; Carbo-
nell and Adseiras 2002; IPAC 2003; Prada et al. 2006; 
Gutiérrez Garcia-M. 2009a). The geological formation 
has been extensively studied by Navas et al. (1994). The 
stone, of a yellowish colour, can be classified as a bio-
clastic calcarenite (Folk 1962) or a packstone (according 
Dunham 1962). It has a variable percentage of incor-
porate fauna and detrital particles (lithic fragments and 
quartz grains). An intense bioturbation hinders seeing 
the sedimentary structures. The grain size ranges from 
coarse to very coarse.

Observed under a microscope, this limestone is main-
ly composed of an accumulation of small foraminifera, 
echinoderm, gastropod and algal fragments with quartz, 
feldspars and plagioclase grains and thin muscovite/
biotite plates. Granite fragments and some glauconite 
grains have also been identified. We should emphasise 
the presence of Ditrupa sp. (Fig. 9).

Conclusions

A building project the size of the Pont del Diable 
would not have remained outside the general standards 
used by the Romans to rationalise to the maximum the 
resources needed for its construction. This involved seek-
ing out and quarrying the most suitable stone as close as 
possible to the site chosen for the bridge.

A brief look at the local geology shows us outcrops of 
various types of rock from diverse geological periods. The 
foundations of the Pont del Diable were built on Upper 

Ordovician-Silurian phyllites. However, it was the red 
stone from the Triassic era (Buntsandstein) that the Ro-
mans mainly used to build all the facings of the bridge. 
This was quarried in an area between La Roca Dreta and 
El Torrent de les Deveses near Castellví de Rosanes. The 
bioclastic sandstones used on the foundations and the 
arch, as well as on the western buttress, came from the 
Can Raimundet quarry in Sant Llorenç d’Hortons. From 
the area known as Costa Blanca, near the eastern buttress 
of the bridge (Castellbisbal), came the compact light grey 
limestone used mainly for cutting ashlars and making 
lime for the mortar.
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Abstract
This paper presents the preliminary results of the petro-
graphic characterisation of the stones used in an opus sec-
tile pavement discovered at Pollentia (Alcudia, Majorca, 
Spain). The importance of this element basically lies on 
its relation with a large building in the area of the Forum 
and the fact that it is the first one of its kind to be found 
in recent excavations at this Roman town. The materi-
als are white limestones and black/grey lutites. In order 
to identify the provenance of these materials, the same 
island of Majorca and the nearby island of Minorca were 
the first to be considered. Indeed, white limestones are 
abundant at Majorca, while the nearby Minorca presents 
a higher number of Paleozoic outcrops that could be 
considered as potential sources for the black/grey mate-
rials. Thus, the first step consisted on the analysis and 
comparison of the Paleozoic stones used at the opus sectile 
and those from Minorca’s outcrops. Some samples from a 
Roman site at Minorca were also included on this analy-
sis due to their potential similarity to the samples from 
Pollentia. On the other side, the provenance of the white 
limestones is still on its earlier stages and in progress. 
Nevertheless, the bibliographic references on the Major-
ca geology and the first characterization (macroscopical 
and microscopical) of the white limestone strongly point 
at a local origin; thus providing the basis for the next step 
(survey, location and sampling of the outcrops) of the 
further research that we will undertake. 

Keywords
Petrographic characterization, local stones, phyllites, 
lutites, white limestone, opus sectile, Pollentia, Majorca, 
Minorca. 

Introduction

The maritime town of Pollentia (Alcudia, Majorca, 
Spain) (Fig. 1), with the legal status of colony according 
to Mela (Chorographia, II,124-125), was the largest of 
the Balearic cities in the Roman and Late Roman periods 
(Arribas et al. 1973, 1978; Doenges 2005).

Archaeological excavations developed since the be-
ginning of the 20thcentury have brought to light part of 
the Forum with several temples and an insula of taber-
nae, a residential neighbourhood with three domus in the 
northern part of the town, a theatre in the South, several 

PETROGRAPHIC CHARACTERISATION OF AN oPuS SECTiLE FOUND 
IN THE ROMAN TOWN OF POLLENTIA (ALCUDIA, MAJORCA, SPAIN)

M. E. Chávez, C. Mas, M. Orfila, A. Àlvarez, I. Rodà, A. Gutiérrez Garcia-M., A. Domènech and M.Á. Cau* 

necropolises, at least two portions of two town walls, 
among other remains. 

Recent work in the Forum has provided a complete 
stratigraphical sequence of its occupation and a better un-
derstanding of the urban organisation of the town. The 
construction of the Forum began in the decades 70-60 
BC, functioning as such until the end of the 3rd century 
AD, when it was destroyed by a large fire. Nevertheless 
the area was restructured and occupied in Late Antiquity 
and the medieval period (Orfila 2000; Orfila et al., 1999, 
2005, 2006). Since 2002 archaeological excavations have 
focused on the eastern part of the Forum aiming at discov-
ering the end of the forum square and its structure on its 
eastern side. In this area, a black and white opus sectile asso-
ciated with the remains of a large building was discovered.

As seen in past excavations, the construction of 
structures and pavements in Pollentia was normally 
undertaken using local materials. Since the mosaic was 
formed by hexagonal fragments of black/grey stone and 
equilateral triangles of white limestone that are not nor-
mally used in the town it was necessary to characterise 

Fig. 1. Location of the Roman town of Pollentia in the island 
of Majorca.

* Institució Catalana de Recerca i Estudis Avançats (ICREA) / Equip de Recerca Arqueològia i Arqueomètrica, Universitat de Barcelona 
(ERAAUB). 



519

them and locate potential source areas. For the second 
type of pieces (triangular, white) the idea was first to 
check if they were homogeneous indicating a same ori-
gin, and secondly, to identify its provenance. This brief 
contribution presents the results of the petrographic 
characterisation of these materials. 

The finding of the mosaic of opus sectile

In the eastern part of the Forum1 (Fig. 2) and under 
an extensive Late Antique and/or medieval necropolis, 
we have documented the structural remains of a build-
ing whose dimensions indicate that it must have been of 
great importance. This building is only partially known 
on its north and west sides and it seems that it contin-
ues to extend to the east and south under the aforemen-
tioned necropolis sediment. Related to this building, an 
area paved with a mosaic of opus sectile was documented.

Indeed, during the 2005 campaign part of this opus 
sectile was already seen while excavating the so called 
“Necropolis to the East of the temple II”. In this sector 
there was a wide plunder trench2 which crossed the area 
from North to South affecting numerous contexts and 
structures and cutting in the pavement and its prepara-
tion (Mas et al. 2005, 175 and 178).

Subsequently, in the 2006 campaign, the entire pave-
ment3 was excavated. The opus sectile (Fig. 3) covers a 
small space, as a threshold or corridor, oriented cross-
wise to the axis of the building. It is about 4.50 m long 
(east-west direction) and nearly 3 m wide (north-south 
direction). About its limits, it is enclosed by a wall on the 
north4 and by a canvas wall on the South5, but its closure 
at the eastern and western sides could not be established 
(Mas et al. 2006, 89).

As already mentioned, it is composed of a black 
and white tiles combined in a simple geometric scheme 
formed by hexagons (black/dark grey stone) and equilat-
eral triangles (white stone) that draw six-pointed stars. 
The composition is achieved by repeating a scheme based 
on the alternation of a hexagon and two triangles fac-
ing one of its vertices at nine parallel lines6. A chromatic 
contrast that draws a sequence of six pointed white stars 
(made by six white triangles) with the centre formed by 
the dark slate hexagon is thus achieved (Fig. 3).

At the northern side of the opus sectile, some traces of a 
narrow stripe of opus tessellatum, also in black and white, 
has been found in situ and attached to SU 6460, which 
seems to be part of the building. However, towards the 

south, larger white limestone plates (of approximately 
two Roman feet long), which could constitute the end 
of the pavement or a change in design, were documented 
(Mas et al. 2006, 89-90).

To date, the function of the building is unknown 
since it is still in the process of excavation. However, 
there is enough structural information to define this 
construction as a building of a certain scale located on 

Fig. 2. Plan of the building under study with the opus sectile.

Fig. 3. Photograph from the opus sectile pavement. 

1. In particular in the E-7, E-8, F-7 and F-8 sectors.
2. Stratigraphic Unit (SU) 6391.
3. SU 6439.
4. SU 6460.
5. SU 6226 6227, 6648 and 6500.
6. The examples of this opera sectilia with this pattern are abundant both in Late Republican-Augustan times (as the examples of Cam-

pania and other parts of Italy demonstrate) and again in the Late Roman period (especially widespread in the Milan area and the north of 
Italy) (Guidobaldi 2009, 361-396). The model of the Pollentia pavement matches that of Guidobaldi’s Tavola I, A (Guidobaldi 2009, 415). 
Moreover, remains and negative traces of pavements following this pattern at Empúries and Cartagena (Pérez Olmedo 1996, 116-118, foot-
note 69-71, plates XX-XXI and 144, footnote 97, pl. XXXIIa). 
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the east side of the Forum. The opus sectile is the first 
example of this type of pavement documented in mod-
ern excavations and with modern methodology; this 
certainly gives the building a character of some impor-
tance.

As regards the chronology of this pavement, excava-
tion has provided very few relevant data. The material 
uncovered in the preparation is very scarce and only a 
fragment of Italic amphora and a fragment of Italic Terra 
Sigillata (or Samian Ware) can suggest an Augustean or 
1st century AD terminus post quem. It is also noteworthy 
that the building was refurbished in the 4th century AD. 
Also, there is no a clear stratum covering the pavement 
prior to this reform and over the remains of the opus sec-
tile there was only a level that has been interpreted as the 
final abandonment of the sector before the construction 
of the late antique necropolis. In fact, in the western part 
of this sector, one of the tombs of this extensive necropo-
lis cut this level of abandonment and the opus sectile as 
well. Thus, so far, it is possible to propose for the mosaic 
an Augustean or later chronology yet always previous to 
the 4th century AD (Mas et al. 2006, 91). Furthermore, 
as already mentioned, the model that follows this pave-
ment can also be of Late Republican-Augustan times and 
of Late Roman date7.

Paleoroic materials at the Balearic Islands

Even though some authors (Darder 1925; Hollister 
1973) had identified the presence of Paleozoic age peb-
bles as part of Burdigalian conglomerates of the center 
of Majorca, the existence of Paleozoic outcrops at this 
island was unknown until the last decade of the 20th 
century (cf. García Navarro 1965). These materials were 
identified in the coast cliffs located between Es Port d’Es 
Canonge and Es Port de Valldemossa, in the northern 
coast, yet they are very small and are formed by detritic 
rocks very similar to those of the Minorcan Paleozoic 
(Ayala et al. 1994)8. 

At Minorca, Paleozoic materials belong to the West-
ern Series, formed by siliciclastic turbidites originated in 
deltaic platforms (Rosell et al. 1969). Dark grey micritic 
limestones crop out at some points around the Favàritx 
Cape. They belong to the Upper Silurian, Devonian and 
Carboniferous periods. The stratigraphic series, from 
bottom to top, is composed by Devonian turbiditic de-
posits, olistostromes from the transition to the Carbon-
iferous, azoic and monotonous turbidites (Pomar 1979). 
The Carboniferous turbidites belong to the Tournaisian 
- Visean (Rosell and Arribas 1989).

The assemblage

The macroscopic observation of the stones used at 
the opus sectile seemed to suggest a great uniformity on 
the Paleozoic materials. Thus, these were the first to be 
approached. 

On the other hand, given that Paleozoic materials are 
present both in Majorca and Minorca at this first stage, 
the field survey focused on the most large and easy to ac-
cess ones, which are found at this second island9. Moreo-
ver, the existence of a Late Antique site at Illa del Rei, on 
the harbour of Maó (Minorca) where geometric pieces 
elaborated with grey/black stone very alike to the Pollen-
tia opus sectile one were found also supported a possible 
origin in Minorca. Therefore, the field survey and sam-
pling to locate potential geological sources centred on the 
north sector of Menorca (Fig. 4). 

Eleven samples were petrographically analysed: five 
from the opus sectile of Pollentia, (three Paleozoic stones 
and two limestones), four from various outcrops of Mi-
norca (three Paleozoic stones and 1 turbidite) and 2 Pale-
ozoic stone fragments from Illa del Rei archaeological site 
(Table 1).

Methodology

The analysis consisted in the macroscopic characteri-
sation with a stereoscopic binocular and the petrographic 
characterisation by optical microscopy by thin-section 
analysis using a Nikon Eclipse polarised light micro-
scope 50iPOL. The microphotographs were taken with a 
Nikon Coolpix 5400 camera attached to the microscope 
using a Nikon Coolpix MDC Lens adapter.

In order to achieve the objectives the following steps 
were followed:

- Sampling and petrographic characterisation of the 
materials used to form the opus sectile.

- Geological field survey, sampling and petrographic 
characterisation of Minorcan paleozoic materials com-
pared with the ones used for the sectile.

- Comparison of the samples from the opus sectile 
with reference samples. The Paleozoic materials were 
compared with geological like samples collected in Mi-
norca in order to confirm or dismiss a possible Minorcan 
provenance for the archaeological samples. 

Additionally, the white limestones from the opus sec-
tile were also petrographically analysed as a first step of 
their study. It consisted in trying to identify the lime-
stones that crop out at the Balearic Islands (especially 
Majorca), which have been widely described at the geo-
logic literature, that could be their potential source area. 

7. See previous footnote. 
8. Gelabert (1998) notes the existence of one single outcrop. It is mainly formed by dark pelites alternated with sand levels, greywackes 

and microconglomerates. In the sand levels, there is occasional parallel lamination. These materials are affected by subparallel to stratifica-
tion schistosity, although the degree of visible metamorphism is very low or almost inexistent (Rodríguez-Perea and Ramos 1984; Fornós 
and Gelabert 1995).

9. Indeed, the Paleozoic outcrops at Mallorca are significantly smaller and on areas of very difficult access (seashore high cliffs). 
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Fig. 4. Geological map of Majorca 
(below) and Minorca (above). 

Table 1. Sampling of the materials from the opus sectile from Pollentia (Majorca), from several outcrops in Favàritx Cape (Minorca) 
and from the Late Antique site of Illa del Rei.

Sample Type of stone Locus of finding or sampling Observations

POL-0458 Lutite Pollentia, SU 6379, Majorca Archaeological sample (floor tile, opus sectile) 

POL-0459 Lutite Pollentia, SU 6379, Majorca Archaeological sample (floor tile, opus sectile) 

POL-0460 Limestone Pollentia, SU 6379, Majorca Archaeological sample (floor tile, opus sectile) 

POL-0461 Limestone Pollentia, SU 6379, Majorca Archaeological sample (floor tile, opus sectile) 

POL-0462 Limestone Pollentia, SU 6379, Majorca Archaeological sample (floor tile, opus sectile) 

MAO-0463 Phyllite Illa del Rei, Maó, Minorca Archaeological sample 

MAO-0464 Phyllite Illa del Rei, Maó, Minorca Archaeological sample 

MAO-10291 Phyllite Illa del Rei, Maó, Minorca Geological outcrop sample

CFV-10278 Phyllite Favàritx Cape, Minorca Geological outcrop sample

CFV-10279 Phyllite Favàritx Cape, Minorca Geological outcrop sample

CFV-10283 Phyllite Favàritx Cape, Minorca Geological outcrop sample
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Results

The analysis of black material (lutites) from the pave-
ment of opus sectile (POL-0458 and POL-0459) (Fig. 
5), reveals that the materials used are relatively homo-
geneous. From a macroscopic point of view, they can 
be described as a dark grey lutites with foliated texture. 
The thin-section shows a rectilinear and clear foliation. 
Quartz is arranged parallel to the foliation and it is 
present in small crystals and infilling veins. There are also 
occasional small muscovite-chlorite and biotite flakes 
parallel to the foliation. There are fracture planes infilled 
by secondary calcite, which evidences a diagenetic proc-
ess. Sample POL-0459 shows sedimentary parallel bed-
ding and some diagenetic silification with the formation 
of calcite and dolomite crystals (Fig. 6).

MAO-0463, MAO- 0464 and MAO-10291 samples, 
from the excavations of the Late Roman complex of Illa 
del Rei, show different traits. Sample MAO-0463 is a fine-
grained phyllite with shiny mica flakes (muscovite) (Fig. 
7, A) while the degree of metamorphism of sample MAO-
464 locates it in an intermediate point between slate and 
a phyllite (Fig. 7, B). On the other hand, sample MAO-
10291 presents features that belong to a phyllite-schist as 
it shows a slightly coarser grain size as well as larger and 
clearer mica flakes than the previous samples (Fig. 7, C). 

Reference samples collected in Paleozoic outcrops 
from Favàritx Cape (CFV-10278, CFV-10279, CFV-
10283) show significant differences compared to the ar-
chaeological material from Pollentia. Although they are 
not very homogenous, these are from more undulating 

and less penetrative foliation materials where, micro-
scopically, a remobilization of the material that would 
indicate a hectic deposition of high-energy typical of tur-
biditic zones can be observed (sample CFV-10283) (Fig. 
8). They all belong to the phyllite group. 

Eventually, the petrographic features of the archaeo-
logical samples of Pollentia and their comparison with 
the reference materials of geological outcrops led to reject 
a provenance on the island of Minorca for the material 
used in our opus sectile.

On the other hand, the white tiles of the opus sectile 
were made of limestones with a very alike macroscopic 
appearance, despite the surface crust: a common, homo-
geneous beige colour. Sample POL-0460 (Fig. 9) is a fine 
and compact biomicritic limestone, according to Folk 
(1959, 1962) classification, and a wackstone accord-
ing to Dunham (1962). The bioclastic content is com-
posed by very thin plactonic bivalve shells (ostracods), 
which are common on the Mesozoic pelagic limestones. 
The matrix shows small rounded sparite areas (radiolar-
ians mouldings). Similar materials have been described 
in Majorca by Alvaro et al. (1990) and were assigned to 
Jurassic. Sample POL-0461 (Fig. 10) is a fine-medium, 
heterogranular and compact microsparitic limestone. 
According to Dunham’s (1962) classification, it is a 
grainstone and an intrasparite according to Folk (1959, 

Fig. 5. Sample POL-0458: the opus sectile piece (A) and of its 
laminar texture (B). 

Fig. 6. Microphotograph of sample POL-0458 (A) and of 
sample POL-0459 (B); plain light.
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Fig. 7. Microphotograph of sample MAO-0463 (A), sample 
MAO-0646 (B) and sample MAO-10291 (C); plain light. 

Fig. 8. Microphotograph of sample CFV-10278 (A), sample 
CFV-10279 (B) and sample CVF-10283 (C); crossed polars.

1962). It presents medium size dolomite crystals, well 
distributed throughout the matrix, and recrystallised bio-
clasts. The presence of nummulites enables to identify it 
as an Eocene limestone. These materials have been de-
scribed by Ramos-Guerrero et al. (1990) as limestones 
from Galdent (Llucmajor, in southern Majorca). These 
limestones have a low amount of detritic minerals but 
abundant miliolids, echinoderms, algae as well as some 
nummulites. They belong to the Upper Priabonian. 

In contrast, sample POL-0462 (Fig. 11) is a pelitic 
biosparite according to Folk (1959, 1962), and a grain-

stone according to Dunham’s (1962) classification. The 
matrix is basically sparry with low porosity. The skeletal 
fraction consists primarily in pellets and abundant clasts 
of fossils, including simple miliolids, bryozoans, cry-
noids, algae and other remains of foraminifera. There 
are also some poorly rounded detrital quartz grains. The 
bioclastic fraction suggests that this material originated 
in an area of calm sea with low energy and movement. 
It belongs to the Cretaceous. In the Low Cretaceous ma-
terials of Majorca, there are similar stones (Valanginian-
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Barremian of the Artà region, about 30 km east from Pol-
lentia) (Folch 1986, 364-365). 

The limestones used in this type of pavements have 
been commonly named by some scholars as palombino 
(Gnoli 1988; Borghini 1989; Guidobaldi and Guidobal-
di 1983; Guidobaldi 1985, 2009; Price 2008). However, 
this name does not apply according to the composition 
and texture of the rock, but only to its external appear-
ance. 

Preliminary considerations 

The analysis of black/grey samples from the opus sec-
tile of Pollentia –and also from the Late Roma site of Illa 
del Rei (Minorca)– reveals that they are a set of different 
materials. 

The samples collected in various points of the largest 
and most representative Paleozoic outcrop at the island 
of Minorca (Favàritx Cape) correspond to phyllites and 
therefore are significantly different from our opus sectile 
samples, that can be classified as lutites. Therefore, we 
must reject a Minorcan provenance for them and turn 
to the island of Majorca, where Paleozoic materials have 
been recently described, to check a possible provenance 
for the stones used at Pollentia. On the other hand, we 
must stress that the Paleozoic materials used at the Late 
Roman site of Illa del Rei (Minorca) and the geological 

samples from Favàritx Cape, also in Minorca, are very 
alike (phyllites).  

Then again, the comparison of the white limestone 
triangular pieces used at the pavement of Pollentia and 
Majorca limestones, as described in the scientific litera-
ture, suggests that a local provenance is very plausible. 
Indeed, Ramos-Guerrero et al. (1990) describe Puig 
Galdent limestones as belonging to the Eocene (Upper 
Priabonian) and having traits that strongly resemble the 
overall features of sample POL-0461. Likewise, Álvaro et 
al.’s work (1990) enables us to match sample POL-0460 
with the Jurassic materials of Mallorca. And last but not 
least, sample POL-0462 seems to belong to the Lower 
Cretaceous (Valanginian-Barremian) outcrops that exist 
at Mallorca (Folch 1986, 364-365, fig. 332). 

Nevertheless, further research is needed to identify 
the source of these materials. Further analysis may help 
explain the processes and factors involved in their man-
ufacture being one of them whether the raw material 
used to elaborate this opus sectile, that follows a widely-
spread pattern, came (together with the pavement pat-
tern) from distant territories or it was reproduced with 
local stones. Furthermore, if this pavement is of early 
Roman date, the possibility of these materials being 
of foreign origin is higher than if it is indeed a Late 
Roman pavement, when the distribution of marmora 

Fig. 9. Sample POL-0460: the opus sectile piece (A) and 
microphotograph in plain light (B).

Fig. 10. Sample POL-0461: the opus sectile piece (A) and 
microphotograph in crossed polars (B).
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throughout the Empire was less fluid. Thus, it is im-
portant to re-evaluate the dating of many of the similar 
pavements of Hispania take into consideration and to 
take into account whether their pieces are in a primary 
position or were reused in the Late Roman horizon10. 
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Abstract
This paper explores the contracts of locatio-conductio 
(hire and lease), under which all goods were shipped dur-
ing the Roman Empire, and their particular role in ship-
ping marble. Each forms of the contract had its advan-
tages. The relationship of the ship captain or owner to 
Imperial agents are also considered, in particular whether 
they enjoyed the incentives extended to grain carriers. 
We try to calculate freight rates and make an attempt 
to estimate costs through the example of the Pantheon 
columns. The literary stereotype of the shipowner gam-
bling on speculative cargoes was not the real-life captain 
who carried cargo for others at good rates and with legal 
protections. Since ships had long service lives, the capital 
investment could be paid off with a few dozen voyages; 
the rest was pure profit.

Keywords
Marble trade, ships, Roman economy, Pantheon.

To feed the imperial capital of the Roman Empire, the 
Praefectus Annonae (Prefect of the Grain Supply) made 
contracts with individual ship owners (or charterers) to 
carry grain from Egypt and North Africa to Rome. There 
was no Imperial Grain Fleet, and the same was true for 
marble (Rickman 1980, 123-7; Sirks 2007, 15-17). The 
competent official for marble, who appears by title only 
in the later 2nd century, was the Procurator Marmorum1. 
If all marble, imperial and private alike, was transported 
by private carriers, then two question present themselves. 
The first is whether sailors who contracted to carry impe-
rial marble consignments came under the special regime 
which both constrained and rewarded those who carried 
imperial grain. The second concerns the form of those 
contracts and whether they are consistent with the mate-
rial evidence, especially shipwrecks. Then we can consider 
freight rates and the profitability of the shipping business.

There are striking similarities between the roles and 
activities of the navicularii (owners or part-owners of 
ships2) who carried the two kinds of freight and who, af-
ter all, may often have the same individuals. Both goods 
were the property of the state, although grain was often 
explicitly onus fiscale, commodities offered in satisfaction 
of taxes payed, while marble was, at least nominally, the 
emperor’s private property. But, in practice, little distinc-
tion was made between what belonged to the state and to 
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the emperor. Both went to Rome, and both had politi-
cal as well as utilitarian importance. The routes of marble 
ships superimposed themselves upon those of the grain 
freighters at some key points: at Alexandria, certainly, be-
cause the output of all the Egyptian quarries had to be 
transshipped there; at Carthage (or Utica), probably, as-
suming river transport from Chimtou down the Bagradas 
(Mdjerda) river, and possibly Ephesus (Barresi 2003, 174 
for a useful survey of the most active ports for marble). 
The destination of all voyages was Portus, where the im-
perial grain warehouses and the stockyards of the statio 
marmorum faced each other across the canal now called 
the fossa Traiana (actually built for the Claudian harbor: 
Keay 2005, 272-278). The same officials at Alexandria 
and Portus could easily have handled both kinds of cargo. 
There was, moreover, one imperial policy that affected 
both grain and marble shippers – because it covered all 
private individuals who did business with the emperor’s 
agents. This was a measure of Claudius giving his procu-
rators “the same jurisdiction as he himself had” in lawsuits 
arising from the kind of contracts we have been discuss-
ing, among others (Tacitus, Ann. 12.60; Sirks 1991, 29).

Despite these similarities, however, we cannot con-
clude that carriers of marble were included in the same 
regime as the navicularii qui annonae urbis serviunt, ship-
owners in the service of the imperial grain supply. The 
problem is the silence on this point of the legal sources, 
which discuss the circumstances of the grain shippers at 
length. The reason for this was the coveted privilege of 
immunity from local munera (self-funded public serv-
ice) which working for the Annona conferred. A long 
extract in the Digest (D 50.6.6) from Callistratus’ trea-
tise De Cognitionibus, “On Judicial Examinations”, dis-
cusses a series of carefully drafted rescripts from Hadrian 
onward, showing that the question of eligibility for im-
munity was the center of continuing adjudication. The 
immunity is limited to the time in which ship owners 
(and merchants) are directly involved with the Anno-
na (D 50.6.3). Shipowners’ immunity is personal and 
does not pass to their children or freedmen (D 50.6.4). 
Hadrian (D 50.6.5) specified that the ships must be sea-
going (hence there was no immunity for owners of the 
naves caudicariae which handled transport up the Tiber). 
Marcus and Lucius ruled that mere membership in the 
shipowners’ guild did not merit immunity if they do not 
meet the basic requirements of having ships in service 
and having the greater part of their wealth invested in 
ships (D 50.6.6). Callistratus cites a rescript of Hadri-

1. CIL III 348 = CIG 3822, Kaimaz, Phrygia. Christol and Drew-Bear (2005) deny the existence of a procurator at the head of the marble 
bureau, allowing only local procurators in charge of imperial possessions in general. See Hirt (2010, 262-7) for a more temperate approach.

2. The evidence for fractional ownership is usefully assembled by Rathbone (2003, 204 n. 26).
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3. The same was true of navicularii carrying ingots with imperial stamps, like the owner of the Port-Vendres II ship (Colls 1977, 11-
22). It is worth noting that ingots, designed with human porterage in mind (the heaviest Port-Vendres II ingots weighs 60 kg), were a less 
problematic cargo than marble since they would be less prone to shifting and could be easily jettisoned.

4. Pensabene (2003) makes a useful suggestion that large cargoes could be considered state goods bound for Rome while a few marble 
artifacts travelling in a cargo of amphorae might be small orders for private individuals. 

5. Basic consolidated text: Lauffer 1971; the Aphrodisias text (Reynolds 1989) has the additions and revisions, see also Arnaud 2007, 
325.

an which clarified the original “greater part” statement, 
which is thus seen to be an earlier enactment (Trajanic?): 
as a shipowner’s wealth grows, he or she must reinvest so 
as to ensure that the majority of his wealth was always 
committed to shipping (D 50.6.8). Antoninus noted in 
a rescript that during an investigation of a putative na-
vicularius a point of inquiry was always to be whether 
the individual was merely pretending to be a navicular-
ius for the sake of evading munera (D 50.6.9). All these 
concern the Annona, although the divi fratres append oil 
to grain in their rescript. No other qualifying cargoes are 
mentioned here or in other passages concerning the 2nd 
century. And while Whittaker (1988, 54) was correct in 
insisting upon the role of contracting with private parties 
for carriage of the produce of imperial estates, we are in 
no way obliged follow him in the further conjecture that 
this was done “at concessionary rates.” In fact, the lack 
of immunity and other privileges for carriers of imperial 
marble points in the opposite direction. Without special 
considerations, the only incentive for shipowners carry-
ing marble for the emperor was money3. 

In a discussion of contracts, we are no longer speak-
ing exclusively of navicularii but of anyone who was op-
erating a ship commercially, whether as owner or lessee. 
To avoid ambiguity on this point, the lawyers speak of 
the exercitor, the one who exploits the ship commer-
cially and could make valid contracts. Exercitores who 
contracted to carry marble for the emperor were carry-
ing a cargo familiar to Roman law (D 14.1.1.12) under 
terms that were standard. Of the three forms of locatio-
conductio contracts for carriage, two forms were used for 
freight: locatio operis, contracting for the job, i.e. trans-
porting a specified cargo to a specified destination. This 
can be termed locatio loci in nave, hiring space on the 
ship (Thomas 1974, 121). Locatio rei, hiring a thing, 
took the special maritime form of locatio navis per aver-
sionem, chartering the ship outright. The third form of 
contract, locatio operarum, hiring a personal service, in 
this case that of the master, was probably confined to the 
carriage of passengers. The freight charge was based on 
the cargo itself, its size and, perhaps its nature. Marble 
may have been more costly than other cargoes because 
it was more hazardous since it could not be jettisoned 
in rough weather and might break free and damage the 
hull or destabilize the ship. Ulpian (D 14.1.1.12) excuses 
the shipowner from liability for his hired captain’s actions 
if the latter exceeds his instructions by loading marble 
rather than, say, hemp or vegetables.

For an owner to move a relatively small consignment, 
locatio loci in nave would be a convenient form of con-
tract. For the exercitor there were pluses and minus, both 

located in the density of the cargo: freight charges based 
on volume were low, but he had the rest of his hold to 
fill. The disadvantage for the consignor is that it would 
convey, normally, no control over the captain’s route or 
schedule, unless these were made specific conditions of 
the carriage, and this again would certainly add to the 
price. In some situations, imperial agents had no great 
interest in the speed of delivery and were happy to keep 
the charges down. But when the consignments were large 
or delivery urgent or both, it was to the advantage of all 
parties to hire the ship outright, per aversionem. This gave 
the shipper control over the other cargo, precluding any 
if he wished (D 14.2.1 Paul ), and presumably it allowed 
him to dictate the route, and to some extent the schedule, 
balancing speed against inclement sailing seasons. When 
major building projects were in progress and construc-
tion schedules were tight (as they always are), contracts 
could be written for extended terms so that small fleets, 
in effect, could be assembled and relied upon for contin-
uous transportation. During the negotiation the exercitor 
could insist that the special risks of carrying marble be 
reflected in the price. All this would of course cost more 
than contracting for small consignments, but given the 
environment, it may have been more common.

The legal framework of maritime locatio-conductio 
easily accommodates cargoes from known shipwrecks. 
The mixed Punta Scifo cargo (Pensabene, 1978, 2002; 
Bartoli, 2008) causes no difficulty; there were separate 
contracts for the carriage of the columns of imperial 
pavonazzetto and the non-imperial objects in Dokimeion 
white marble.4 The Proconnesian blocks were the subject 
of yet another contract; it hardly matters whether they 
were imperially owned or otherwise. The Capo Granitola 
ship (Parker, 1992, 229; Pensabene 2003) with its 350 
tons cargo of Proconnesian blocks could be accounted 
for by a single contract. Marble combined with perish-
able cargoes, not attested but highly probable, likewise 
causes no legal difficulties. 

Freight charges

The space devoted to maritime transport in the Di-
gest, especially the title De actione exercitoria (14.1), shows 
that it was an important business. But only Diocletian’s 
Edict on Maximum Prices of AD 301 provides any 
chance of quantifying freight charges for marble. Chap-
ter 35,5 on maritime and riverine freight, went through 
several revisions, which, however, made few additions 
and only minor changes, reflecting an overall satisfac-
tion with its substance. It has long been recognized that 
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6. Barresi 2003, 175, staying with volume alone, is untroubled about arriving at a rate of 185 denarii (HS 740) for a 36 ft. column 
(14.8 m3 or 40.5 mt) for the same voyage. One of his arguments against weight-based rates is that they would leave much of the hold empty; 
he would pack it full.

7. Measurements from Wilson Jones (2000, 255); mean density of granodiorite, 2.716 gm/cm3 (Clark 1966, 20).

a literal understanding of its rates and routes produces 
an oddly distorted map of the Mediterranean (Hopkins 
1983, 102-104). But Arnaud (2007) has pointed out that 
the rates are produced by aggregating traditional routes 
as measured by voyage duration. There remains a strong 
element of bureaucratic simplification, exemplified by the 
arbitrary decision to view each route as reversible, disre-
garding prevailing winds and currents. In addition, there 
is a lacuna in Chapter 35 concerning onera fiscalia (cargo 
belonging to the fiscus), which was exempted from the 
prices stipulated. Was marble from the emperor’s quarries 
considered fiscal cargo? The question is important since 
onera fiscalia were shipped at reduced rates or free (contra 
Whittaker 1988, 54). Marble originated in the quarries 
of the emperor’s patrimonium, not the fiscus, nor was it 
collected in satisfaction of a tax. The Edict qualifies onera 
fiscalia with the phrase quae suam formam optinent, which 
applies more aptly to grain, for which onus fiscale was al-
most a synonym. Hence marble should not be included 
among the onera fiscalia. Similarly, the use of requisition 
as a regular means of shipping poses more institutional 
problems than it would have solved (Sirks 2007, 178).

On the working assumption that the Diocletianic 
freight rates bore at least some relationship to reality 
– the Edict was the product of considerable effort and 
research (Corcoran 1996, 205; Arnaud 2007, 323) – it is 
worth working out the implications.

The charge per kastrensis modius (km) for the Alexan-
dria to Rome voyage in ch. 35 of the Edict is 16 denarii. 
The modius is chiefly a volumetric measure and well suits 
most cargoes, where the important measure is space oc-
cupied in the hold (Arnaud 2007, 325). However, this is 
singularly inappropriate for stone since a full load would 
leave much of the hold empty while the freight charge 
was calculated on the small volume occupied and would 
yield unrealistically cheap freight rates. Calculated per 
kastrensis modius of volume (half one cubic Roman foot 
or 0.0128m3), marble would cost 462.4 denarii per ton 
to ship from Alexandria to Rome, or just under 44000 d. 
(= ca. HS 264 to 396 in 1st century sesterces,) for the 95 
ton cargo of the Giardini Naxos ship (Basile 1988; Parker 
1992, 190 no. 443), which is simply not credible6. 

The only sensible way to charge for a dense cargo is 
by weight. Modern measures include both weight and 
volume (Lane 1964). Wallinga (1964, 9, 23) noted that 
measures for ships need to be appropriate to the cargo; 
there was no need for consistency – Moschion (Athenaeus 
206f - 207b, 209) described the lading of the monster 
ship Syrakusia in volumetric measures for grain and tal-
ents of weight for mixed cargo. Usage from late medieval 
to modern include weight as well as volumetric measures. 
Wallinga (1964, 8-9) cites an Athenian contract (CIG 22, 
1128) for carrying ruddle, which is nearly twice as dense 
as marble, but both are an order of magnitude heavier 

than grain. The contract stipulates the freight as an obol 
per talent, i.e., based on a measure of weight. The Roman 
modius could be used as a measure of weight as well as 
volume. It must be admitted that of modern authorities 
only DeLaine (1997, 211) has, to my knowledge, been 
prepared to use it this way in the context of the edict. But 
if we put ourselves into the shoes of a ship owner who has 
been asked to carry a load of marble for a pittance, his ob-
vious rejoinder is to invoke a unit of measure that suits the 
cargo. Even this provides only a partial fit since the weight 
of modius kastrensis of grain, at 10 kg, is not close to the 
weight of an equal volume of marble, at 34.6 kg (DeLaine 
1997, 210 n. 18), but there was no alternate standard.

On this hypothesis, the following calculations then 
can be made for large (e.g. Capo Granitola) and (rela-
tively) small cargoes (e.g. Giardini Naxos).

Givens: 1 kastrensis modius (KM) = 10 kg, hence 100 
KM = 1 metric ton (Duncan-Jones 1976; Garnsey 
1988, xiv).
Multiply 16 denarii per KM freight charge Alexandria 
to Rome x Giardini Naxos cargo of ca. 95 tons (9500 
KM) = 152000 denarii
or 16 d. x Capo Granitola 350 metric ton cargo 
(35,000 KM) = 560000 d.
Convert Diocletianic denarii to High Empire sesterces 
through the cost of wheat: 
100 Diocletianic denarii in the early 4th century 
bought 1 KM volume of wheat; and 1 KM volume of 
wheat cost HS 6-9 HS per KM in the 1st century, or 
HS 12-18 per KM in the Severan period

Resulting High Empire freight charges:
Giardini Naxos freight d. 152000/ d.100 = 1520  
KM = 1st century hS 9120 - 13680 OR = Severan 
hS 18240 - 27360
Capo Granitola freight d. 560,000/100 = 5600 KM 
= 1st hS 33600 - 50400 OR = Severan hS 67200 - 
100800

So, for a smaller load of marble in the 1st century AD 
the freight charge, by weight, would be ± HS 11000 or 
HS 22000 in the Severan period. A large load ran ± HS 
42000 or HS 84000 for the later period. Although these 
are only the roughest calculations, the greatest uncertain-
ty here is in the Diocletianic rates themselves. Because of 
its great weight, marble was not cheap to ship. Freight 
charges based on weight give also a fair representation to 
the increased danger posed by this cargo. 

For a concrete instance, we can apply these figures 
to the Pantheon columns. The forty-foot extant columns 
of the Pantheon weigh about 55 metric tons each.7 The 
cost of delivery to Alexandria is elsewhere estimated at 
HS 27000 per column, a figure which includes the costs 
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8. Adams 2001, 183-88, expanded by Fant, Marble and the Caesars, ch. 4 (in progress).
9. Compare the imperial decree of AD 409 assigning the death penalty for carriers of imperial grain who deviated from the shortest 

route, CTh 13.5.33.
10. The exceptio Labeonis (D 4.9.3.1 Ulpian; Sirks 1991, 8), of Augustan date, gave exercitores a defense against loss of cargo through 

piracy or shipwreck. Loss of a ship: the Spanish treasure convoys to the New World between 1540 and 1650 lost about 2.6% of their ships 
annually, or 2.01%, with enemy action subtracted. This is considered unusually low and an indication of the overall success of the flota 
(Rodger 1998, 242). But of course it involved open ocean sailing (the passage up the Guadalquivir to Seville was more risky).

11. Hopkins 1983, 101; Rathbone 2003, 202 argues for HS 227,000 - 273,000 for a ship of 300 tons.
12. Ships carrying freight to California in the early 1850s during the Gold Rush were expected to pay for themselves in three or four 

voyages (Throckmorton 1987, 98).

supplying Mons Claudianus for a year but does not pro-
rate the associated development costs or army salaries.8 If 
each column was loaded onto a ship the size of the Gia-
rdini Naxos vessel of 95 tons burden, the run to Rome 
would cost ca. HS 11000; possibly it could have carried 
two columns, or 110 tons, which would bring the ship-
ping cost down to HS 5500 per column, for a total per 
column of ca. HS 32500 from quarry to construction 
site. However, if this was pushing the ship’s capacity, 
four columns (220 tons) in a larger ship like the Capo 
Granitola freighter would be a safer configuration, but 
this would have been more expensive, at HS 10500 per 
column. Although we cannot second-guess the margin 
of safety a prudent captain would have required, we nev-
ertheless have arrived at a reasonable range of cost for 
shipping a Pantheon column, between HS 5000 and HS 
10000. This is far from the ratio of land to sea transport 
of 45:1 (Barresi 2003, 103 etc.) or 55:1 (Hopkins 1983, 
104), but there is no firm basis for a ratio here as the 
comparison is between transport contracted on the open 
market and transport whose costs were largely absorbed 
by existing institutional structures. 

In any case, the cost of shipping sets of large columns 
for major buildings was probably arrived at not through 
a contract of locatio loci in nave but locatio navis per aver-
sionem, chartering the whole ship, and in such a case the 
consignor would not want to leave the ship free to tramp 
around the Levant picking up additional cargoes and 
risking one of the rarest artifacts in the emperor’s pos-
session.9 In this case, charter was again likely to be more 
costly than simply hiring space in the hold. 

Freight charges on this scale help to define the eco-
nomic position of the navicularii and the exercitores. 
Carrying marble was not like the boom-or-bust trading 
caricatured in Petronius’ Trimalchio, who tells his spell-
bound guests about his rise to wealth (Satyricon 76.1): “I 
built five ships, got a cargo of wine, which was worth its 
weight in gold at the time, and sent them to Rome [...] 
Every one of them was wrecked [...] Neptune devoured 
30 million in a single day [...] I built more, bigger, better 
and luckier ships [...] got another cargo of wine, lard, 
beans, slaves. I made a clear 10 million on that voyage.” 

And finally, while many merchant-ship owners did 
carry their own cargoes primarily, those in the impe-
rial grain and marble trades did not and so did not 
have capital investments in their cargo at risk.10 They 
made their money in freight charges, and their risks 
were limited to the loss of a ship now and again. They 

would never face boom or bust on the basis of a single 
voyage. The fees, as we already knew from the tenor 
of the legal discussions, were substantial but hardly in 
the windfall range. And from those fee exercitores had 
to pay the cost of hiring the ship, and navicularii had 
to offset the cost of construction. If ships cost in the 
range of HS 250000 to 400000,11 then ten to twenty 
such voyages, depending on operating costs, could pay 
back the investment.12 Carriers of imperial marble, like 
those working for the Annona, were probably indemni-
fied against the loss of a cargo, but loss of a ship once in 
a while had to be expected. Still, we have good evidence 
that ancient ships built hull-first might last a century 
or more (Throckmorton 1989, 263; Booth 1984, 201; 
Meijer 2002) and, so after not too many seasons, most 
ships were producing pure profit. On the whole it was a 
good, steady business. 

Abbreviations

CIG = Corpus inscriptionum graecarum. auctoritate et 
impensis Academiae litterarum regiae borussicae, edi-
dit Augustus Boeckhius, ex Officina academica, Berlin, 
1828-1877.

CIL = Corpus Inscriptionum Latinarum. consilio et auc-
toritate Academiae Scientiarum Rei publicae Democra-
ticae Germanicae editum. De Gruyter, Berlin, 1863-.

CTh = Krüger, P. (ed.) 1923-1926: Codex Theodosianus, 
Weidmann, Berlin (repr. 1999-2000, Weidmann, 
Hildesheim).

D = The Digest of Justiniian, in Corpus iuris civilis. Di-
gesta, recognovit Theodorus Mommsen. Rev. ed. by 
Wolfgang Kunkel. Weidmann, Berlin, 1967-1973 
(1889-1895); translation in: The digest of Justinian. 
Latin text edited by Theodor Mommsen with the aid 
of Paul Krueger; English translation edited by Alan 
Watson, 1998, University of Pennsulvania Press, 
Philadelphia.
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Abstract
Vast quantities of stone, particularly prestigious decora-
tive stones, were moved overseas in the Roman period. 
Detailed discussions of the mechanisms underlying this 
traffic, and the actual practicalities of transportation, 
have tended to focus on a limited handful of shipwrecks, 
typically between twenty and thirty, most of them lo-
cated off southern Italy. A number of conclusions made 
on the basis of this sample have become widely accepted. 
In particular, the idea that cargoes of stone were always 
large and that there existed a specialised type of ship 
for the movement of stone – naves lapidariae. In recent 
years, however, a number of new discoveries have add-
ed important nuances to this picture. This paper aims 
both to draw attention to these new discoveries and to 
re-examine the evidence from other sites that have been 
neglected to date. Overall, it argues that there was no 
such thing as a ‘typical’ cargo of stone and that different 
stone objects – architectural elements, sarcophagi, stat-
ues – were transported and traded in very different ways.

Keywords
Shipwrecks, trade, architectural elements, sarcophagi, 
statues.

Introduction

At the last ASMOSIA conference in Aix-en-Provence, 
Hélène Bernard presented a paper on a newly discovered 
shipwreck at Marseillan Beauséjour on the southern 
French coast (Bernard 2009). This ship was carrying a 
cargo of five rectangular blocks of Luna marble, four of 
them inscribed, and apparently little else – or at least lit-
tle else non-perishable. These blocks had a total weight 
of no more than 24 tonnes and, even if we double this 
total to allow for potential perishables, this was a small 
cargo (cf. Parker 1992b, 89). Most submerged cargoes 
referenced in studies of the maritime movement of stone 
in the Roman period are significantly larger than this, an 
unsurprising fact when one considers Pliny the Elder’s 
polemic on the ships involved in this trade: “when we 
hear of the sums paid for these vessels,” he says, “and 
we see the masses of marble that are carried or hauled, 
we should each of us reflect on how much more hap-
pily many people do without them” (Naturalis Historiae 
XXXVI.1). 

Against this background the small cargo of the 
Marseillan Beauséjour ship appears anomalous. But, as 
Bernard argued, what it in fact reveals is simply a differ-
ent level of activity: small coastal vessels engaged in the 
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movement of stone, even high-quality marble, alongside 
the larger ships on which scholarly attention has focused. 
The Marseillan Beauséjour ship is not alone and these 
smaller wrecks add interesting nuances to our view of 
the maritime distribution of stone in the Roman period. 
In fact, what all the known shipwrecks, when viewed to-
gether, clearly show is that there was no single ‘system’ for 
the overseas distribution of stone in the Roman period. 
Instead a variety of levels of activity can be noted which 
should in turn contribute to any wider modelling of the 
stone trade. And in order to identify these different levels 
of activity we need, above all, to be clear about the size of 
our sample. Most discussions of this subject have focused 
on a relatively limited number of wrecks: Hélène Bernard 
et al. (1998, 55-58), for example, mention twenty-five, 
Martin Maischberger (1997, 27) lists twenty-eight, and 
Patrizio Pensabene (2002, 34-42) twenty. To these we 
can now add a number of new sites discovered in the 
last twenty years, as well as sites that have been known 
about for longer but have not been widely discussed. 
In other words, we need to widen our sample. And in 
order to examine what conclusions we can draw from 
this increased number of wrecks it is helpful to subdivide 
them according to their cargoes, five general categories 
of which stand out: cargoes containing architectural ele-
ments, mainly squared blocks and/or columns in decora-
tive stones; cargoes containing ordinary building stone; 
cargoes containing sarcophagi; cargoes containing stat-
ues; and mixed cargoes of different types of stone objects, 
including architectural elements, statues, sarcophagi, 
etc. A map showing the location of the sites discussed is 
shown in Fig. 1.

Architectural elements

The best-known cargoes of architectural elements, or 
the raw materials for them, are those located off southern 
Italy: the Camarina A, Capo Granitola A and D, Giardi-
ni Naxos, Capo Taormina, Marzamemi A, B and C and 
Isola delle Correnti wrecks off Sicily (Di Stefano 1991; 
Purpura 1987; Basile 1988; Kapitän 1961); the Capo 
Cimiti wreck off Calabria (De Franciscis and Roghi 
1961); and the Torre Chianca wreck off Puglia (Borricelli 
and Zaccaria 1995). Most of these cargoes weigh over 
100 tonnes and, with the exception of the Camarina A 
wreck, all appear to consist of eastern marbles. Overall, 
they are also relatively late in date: Camarina A is late 2nd 
century AD; Capo Granitola A and D, Giardini Naxos, 
Marzamemi A and Torre Chianca 3rd century AD; the 
Isola delle Correnti wreck 3rd or 4th century AD; and the 
Marzamemi B wreck 6th century AD. Quite reasonably, 
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therefore, considering their contents, size and date, these 
wrecks have been widely used to illustrate the central, al-
most magnetic position of the city of Rome – the largest 
Mediterranean market for marble – in the long-distance 
stone trade, and particularly the trade in eastern mar-
bles, in this period. New discoveries at Punta Scifo and 
at Punta Cicala, off Calabria, which Dante Bartoli is in 
the process of publishing, seem not to alter this picture 
greatly (pers. comm. Dante Bartoli). 

Considering that most of the white marble used in 
Rome, especially in the 1st century AD, came not from 
the East but from Luna, one might expect a similar den-
sity of wrecks with stone cargoes along the northern Tyr-
rhenian coast of Italy. That this is not the case must re-
flect the relative calmness of these waters, and the short 
distances involved, rather than the original volume of 
traffic in this area. Only the 1st or 2nd century AD Melo-
ria C wreck, with its cargo of blocks and one column, 
certainly contains Luna marble (Bargagliotti et al. 1997). 
To this we can add the massive column drum in Luna 
marble found off Lerici, which must have come from a 
shipwreck (Dolci 2006); and probably also the Ladispoli 
B wreck, containing nine columns, and the Capraia D 
wreck, with a cargo of blocks, though the white marble 
at both these sites has not been identified for certain (Gi-
anfrotta 1981, 71-72; Parker 1992a, 127).

In practice, we have much better data relating to 
the shipment of Luna marble westwards. Off south-

ern France, the picture provided by the Dramont I 
wreck, carrying three blocks of africano (Joncheray and 
Joncheray 1997), and the Saint-Tropez A wreck, contain-
ing six massive column drums in Luna marble (Benoit 
1952), has been augmented by the discovery of a number 
of smaller wrecks. In addition to the Marseillan Beausé-
jour wreck already mentioned, a cargo of one column 
drum and several other blocks of Luna marble, weighing 
less than 10 tonnes, has been discovered at Sète (Bernard 
2009). At Saintes-Maries-de-la-Mer, meanwhile, what 
appears to be a group of three wrecks (Saintes-Maries 18, 
21, 22), each with six or seven blocks of Luna marble 
weighing 30-40 tonnes, has been identified (Long 1999, 
41-43). Evidently such vessels, shuttling small cargoes 
of marble along the Ligurian and Provençal coastline, 
played an important role in meeting demand for Luna 
marble in southern Gaul. 

In addition to these relatively uniform cargoes of 
Luna marble, two other wrecks from this region deserve 
mention: the Les Riches Dunes 5 wreck, with a cargo of 
one block, twenty-one panels, a small colonnette and a 
base in various white marbles, almost all of them prob-
ably second-hand; and the La Mirande (Port-Vendres 5) 
wreck, which contained a cargo of sawn marble panels 
alongside a main cargo of Pascual 1 amphorae (Bernard 
and Jézégou 2003; Descamps 1992). If all we are inter-
ested in is the large-scale movement of marble blocks 
and columns in bulk then such sites are of only limited 

Fig. 1. Map of the sites at which submerged stone cargoes have been identified discussed in the text. Copyright: B. Russell. 
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importance, but what they clearly reveal are some of the 
other ways in which decorative stones were transported 
and traded in our period.

To the south, near the Straits of Bonifacio, the dis-
covery of the Porto Nuovo wreck, and its cargo of Luna 
marble, shows that what was always a crucial shipping 
lane between Italy and Spain for other products was 
also used for marble (Bernard et al. 1998). A number 
of further finds suggest that more wrecks exist in this 
area. Of these, the most intriguing is the site at Punta del 
Francese, to the west of the Straits of Bonifacio, where a 
cargo of at least 270 tonnes of white marble blocks has 
been described (Galasso 1997). To the east, two possible 
stone cargoes, one of columns and one of blocks in white 
marble, have been located at Punta Sardegna and Santa 
Maria (Boninu 1987).

In general, the shipwreck evidence in the Adriatic and 
the eastern Mediterranean is much more patchy, particu-
larly when it comes to cargoes of architectural elements. 
Mario Jurišić has recently re-evaluated the evidence 
from Croatian waters (Jurišić 2000). Here, the most 
important cargoes are those at Margarina – compris-
ing at least twenty small white marble columns, several 
roughly-shaped blocks, and a number of roof tiles – and 
at Izmetište – ten stone blocks alongside a large cargo of 
Eastern Sigillata A, coarsewares, and Koan Dressel 2-4 
amphorae (Jurišić 2000, 65, 69).

Off the southern Peloponnese, two wrecks can be 
linked to the shipment of eastern marbles westwards, 
potentially to Rome. The first, off Sapientza Island, is 
only summarily recorded and apparently contains a car-
go of at least 300 tons of marble blocks (Parker 1992a, 
386). The second, Methone C, datable to 3rd century 
AD, was carrying 130 tonnes of granite columns, which 
appear to have been second-hand (Throckmorton and 
Bullitt 1963). The other cargoes of relevance in the east-
ern Mediterranean are respectively much earlier and 
much later in date than this: the 2nd or 1st century BC 
Kızılburun wreck, with its main cargo of monumental 
column drums, which Deborah Carlson has published 
in detail (Carlson 2009); and the probably 6th century 
AD cargo of blocks and columns of Prokonnesian marble 
off Ekinlik Adası, less than 25 km from the quarries at 
Saraylar on Marmara Adası (Günsenin 1997).

Compared to elsewhere, the underwater archaeology 
of the North African coastline remains generally under-
explored. Two white marble, or cipollino, columns were 
found in the harbour at Sidi Ahmad in Libya, just east 
of Leptis Magna, however, in the 1970s and were pre-
sumed to come from a shipwreck (Parker 1992a, 403). 
A number of carved architrave and pilaster blocks in 
white marble were also found in a wreck off Salakta, near 
Madhia, in Tunisia, the date of which cannot be verified 
(Parker 1992a, 378). Much more can be said about the 
recently-discovered Skerki F wreck (McCann and Ole-
son 2004, 90-117). This ship, wrecked in the 1st century 
AD, was carrying a cargo of two small columns and sev-
eral large blocks of an unidentified stone (perhaps gran-
ite), weighing no more than 9 tonnes, as well as Spanish 

and North African amphorae, and North African kitch-
enwares; it seems probable that it was loaded somewhere 
in North Africa, perhaps Carthage, and was destined for 
Italy or Gaul.

Building stone

All of the cargoes discussed above comprise blocks 
and/or columns in marble and granite. But not all pres-
tigious construction projects were completed in deco-
rative stones imported from far away; certain stones 
which typically reached only a regional, as opposed to 
inter-regional, market were also occasionally transported 
overseas. Perhaps the best demonstration of this is the 
site of ‘Les Pierres’, located between the ports of Carnon 
and Palavas-les-Flots, near Montpellier (Rauzier 2001). 
This large deposit of seventy-five blocks, including three 
capitals, two column drums, five columns and five pilas-
ters, all simply roughed-out, is spread across a wide area 
and might represent more than one ship, perhaps even a 
small convoy. Two types of stone are represented: the fine 
white limestone quarried at Bois-des-Lens, near Nîmes, 
and a grey limestone probably from the same area. The 
high-quality Bois-des-Lens limestone is used as far away 
as Nice and Narbonne (Bessac 1996), but this is the first 
shipwreck known to contain it.

Even when stone was not of particularly high-quality, 
and suitable only for ordinary building, it could also be 
moved overseas. This activity is rarely likely to have been 
played out over long distances but it was still easier for 
coastal cities to bring material in by sea than by land (see 
Russell 2008, 119-120). The Carry-le-Rouet wreck is the 
most frequently cited example of this kind of traffic. This 
late 2nd or early 1st century BC cargo consists of twenty-
four limestone blocks from the quarries at Ponteau, weigh-
ing no more than 25 tonnes, almost certainly destined 
for the construction of the city-walls at Marseille (Kainic 
1986). Two other cargoes of squared blocks of Ponteau 
limestone, Laurons IX and X, weighing 33 and 13 tonnes 
respectively have also been identified in the nearby Roman 
harbour in the Anse des Laurons (Ximénès and Moerman 
1993); again it seems probable that these cargoes were des-
tined for Marseille or another coastal urban centre. 

This type of extremely localised activity can be iden-
tified elsewhere and in aggregate terms must have been 
significant. The 2nd century AD Blackfriars 1 wreck, from 
the Thames in London, for example, was carrying a cargo 
of Kentish Ragstone from Kent to London, where it was 
the main Roman building stone (Marsden 1967). And 
the small cargoes of stone, only summarily published, off 
Anzio, Nicotera and Salerno around Italy, and Arwad C 
off the Syrian coast, again only appear to have been of lo-
cal significance (Parker 1992a, 56, 60-61, 289, 378). The 
5th or 6th century AD Dor 2001/1 wreck, off the coast 
of Israel, which contained a cargo of at least eighty sand-
stone blocks, voussoirs of an arch, shows that this kind of 
localised movement of stone certainly continued into the 
Byzantine period (Mor and Kahanov 2006).
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Sarcophagi

Analysis of the long-distance seaborne transportation 
of sarcophagi has largely focused on the San Pietro and 
Torre Sgarrata wrecks off Puglia, and the Methone D 
wreck off the Peloponnese, all of which contain roughed-
out sarcophagi probably intended for the metropoli-
tan market (Ward-Perkins and Throckmorton 1965; 
Throckmorton 1969; Papathanasopoulos 1963). In ad-
dition to the wrecks, several roughed-out sarcophagi in 
Prokonnesian marble were found during exploration of 
the harbour at Caesarea Maritima in Israel, and were in-
terpreted by the excavators as part of a submerged cargo 
(Raban 1992, 30). And two possible cargoes of roughed-
out sarcophagi are also known in the Adriatic. Off Jakljan 
Island, Jurišić records a cargo of three blank chests with 
lids, though he gives no further details (Jurišić 2000, 65). 
Off Veliki Školj, near Mljet Island, what were originally 
interpreted as at least fifteen stone basins with lids, might 
also represent a cargo of roughed-out sarcophagi; the di-
mensions of these objects would certainly support such a 
hypothesis and sarcophagi were shipped in roughed-out 
form in large numbers from the quarries on the island of 
Brač, mainly to the Dalmatian mainland (Jurišić 2000, 
76).

Several finished sarcophagi have also been found but 
in most cases we know nothing of their context; they 
might come from ancient shipwrecks but could just as 
easily come from more recent cargoes of antiquities. An 
Attic sarcophagus was recovered from the sea off Hiera-
petra in Crete in 1958, for example, but we have no in-
formation at all about its find context (Arata 2005, 166). 
The famous 2nd century AD Attic sarcophagus found off 
Punta de la Mora, just north of Tarragona, might come 
from a Roman shipwreck but the damage to it appears 
to have occurred before it was submerged suggesting this 
was not a newly-carved object (Arata 2005, 197). From 
a similarly uncertain context, but this time of the Asiatic 
columnar type, is a sarcophagus found off Capo Riz-
zuto in Calabria in 2000 (Arata 2005, 155-156); again, 
this object is fully-carved and is probably datable to the 
3rd century AD. Finally, another sarcophagus on which 
the details had already been carved, this time a garland 
sarcophagus in Prokonnesian marble, was discovered 
among the mixed cargo of the Şile ship (Arata 2005, 84, 
195-196), a wreck conventionally dated to the early 2nd 
century AD which is actually probably later than this 
(early 4th century AD?). 

Statues

Although a reasonable number of stone statues of Ro-
man date have been recovered from the seabed, few of 
these can be certainly attributed to wrecks. The thirty-
six statues from the early 1st century BC Antikythera A 
wreck are perhaps the best-documented examples (Bol 
1972). All of the other statues from definite wreck 
contexts have been found in mixed cargoes comprising 

a range of stone objects, as will be discussed below. But 
there have also been many discoveries of single statues on 
the seabed, some of which almost certainly come from 
shipwrecks. The majority of these have been catalogued 
by Francesco Arata (2005) and include the head of Au-
gustus in Luna marble, found alongside several granite 
blocks in the Rhône delta (Brentschaloff and Salviat 
1989); the porphyry statue of an enthroned emperor, 
discovered with a cluster of stone blocks, off Ashqelon 
in Israel (Arata 2005, 147); the under life-size statue of 
Diana found alongside a cargo of marble panels at Benal-
madena in Spain (Arata 2005, 149); the male head found 
with a marble column off the island of Capraia in Tus-
cany, which is possibly to be connected with the cargo of 
marble blocks also found in this area (Arata 2005, 156); 
and the life-size female statue found in the nearby Golfo 
di Baratti (Arata 2005, 148). It is impossible to know for 
sure whether these objects come from wrecks as opposed 
to from submerged structures – some might even have 
been jettisoned in antiquity – but we should be prepared 
to accept that single, pre-carved objects are likely to have 
been transport singly, separately from cargoes of blocks 
or columns which were essentially raw materials.

Mixed cargoes

A considerable proportion of the cargoes already dis-
cussed contain a mix of different stones objects, whether 
blocks and columns or sarcophagi and blocks; veneer 
panels appear in several cases alongside a large consign-
ment of other objects. But in all of these cases there is an 
obvious main or primary cargo. In contrast, there exist 
a number of wrecks which contain entirely mixed car-
goes. The late 2nd or early 1st century BC Mahdia wreck 
is obviously the best-known of these, with its cargo of 
seventy roughed-out columns, finished capitals and 
bases, marble candelabra and vessels, and assorted neo-
Attic statuary (Hellenkemper-Salies et al. 1994). Equally 
well-published but much later in date, of course, are the 
late 2nd and (probably) early 4th century AD wrecks of 
Punta Scifo A and Şile (Pensabene 1978; Beykan 1988). 
The cargoes of both of these wrecks comprised not only 
a variety of object types but a range of different materi-
als: columns, blocks, altars, basins, a table and a statue in 
pavonazzetto and Prokonnesian marble at Punta Scifo A; 
columns, blocks, capitals, roughed-out statues, a sarcoph-
agus and base in verde antico and Prokonnesian at Şile.

To this list of mixed stone cargoes we might add the 
summarily published wreck off Lixouri on Cephalonia, 
which is certainly Roman in date. Two Ionic capitals and 
four bases, as well as six marble statues, all headless, have 
been recovered from this site to date (Touchais 1981). 
A massive range of objects – architectural elements, sar-
cophagi and statuary – have also been found in Paroikia 
Bay on Paros, most datable to the 2nd and 3rd centuries 
AD, but whether they come from one wreck, multiple 
ones or submerged sites is unclear (Papathanasopoulos 
and Schilardi 1981).
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Conclusions

The aim of this paper has been to draw attention 
to the sheer range of sites on which any discussion of 
the maritime movement of stone in the Roman period 
should be based. It is not intended to be a complete over-
view of the subject: this sample of sixty-nine sites is not a 
complete list by any means and there is not space here to 
enter into a detailed discussion of what these wrecks re-
veal about the scale and organisation of the ancient stone 
trade (see Russell 2011). Nevertheless, one or two main 
observations can be made.

The first relates to the character of these cargoes 
and the ships involved. In their recent publication of 
the Skerki Bank shipwrecks, the excavators concluded 
that the Skerki F ship was “not a typical navis lapidar-
ia, since such ships usually carried cargoes of building 
stone weighing 100-300 tonnes” (McCann and Oleson 
2004, 99); the only exceptions to this rule that they list 
are the Meloria C and Dramont I wrecks, with their car-
goes of 50 and 23 tonnes respectively. In practice, and as 
the above discussion has shown, it seems doubtful that 
there was ever such a thing as a ‘typical’ stone-carrier. 
The term navis lapidaria is itself problematic, as Clayton 
Fant has argued on several occasions (in this volume), 
and even if we look just at cargoes of architectural ele-
ments, these vary considerably in both size and composi-
tion throughout our sample. While a distinct group of 
wrecks containing large cargoes of architectural elements 
weighing over 100 tonnes is certainly identifiable, most 
of them located around Italy, there are also a significant 
number of much smaller cargoes in our sample. In fact, 
it is questionable whether a distinct variety of specialist 
ship would have been needed for any of these cargoes – 
all of them could probably have been carried by ordinary 
merchant vessels, perhaps reinforced when necessary. 

This does not mean, however, that we should reject 
the idea of specialization altogether. Stone blocks, and es-
pecially columns, would have been an awkward cargo to 
manage and it seems probable that certain shippers spe-
cialised in transporting stone. Support for this hypoth-
esis might come from the marble chips found amongst 
the cargoes at Capo Granitola A and Punta del Francese, 
which have been interpreted as the remnants of previ-
ous cargoes (Gianfrotta and Pomey 1981, 219; Galasso 
1997); a similar argument has been put forward for the 
various fragments of coloured veneer panels in the Porto 
Nuovo wreck (Mazeran 1998). 

The fact that stone, and especially stone for building, 
was not a normal cargo is also suggested by the com-
position of these cargoes. Overall, it is striking how few 
contain anything other than stone. Only the Antiky-
thera A, Margarina, Izmetište, La Mirande and Skerki 
F wrecks obviously buck this trend. A certain amount 
of perishables can be hypothesised, but even then these 
stone cargoes are quite distinct from the mixed cargoes 
that are so typical of Roman wrecks. This indicates that, 
as one would expect, this was not tramping – the buying 
and selling of parts of a cargo along a particular route – 

but commissioned or direct trade; most of these cargoes 
probably already had specific buyers and were the result 
of direct commissions. Stone is a heavy cargo which is 
entirely unsuitable for opportunistic selling. Only per-
haps the veneer panels in the Torre Sgarrata wreck, or 
those in the La Mirande or Porto Nuovo wrecks, were 
intended for this kind of undefined market.

Not all of the decorative stones visible at sites around 
the Mediterranean, therefore, arrived at their final des-
tination as part of large cargoes transported exclusively 
by specialist stone-carriers. A variety of different systems 
operated contemporaneously. Alongside the larger vessels 
which fed the enormous demand for decorative stone, 
mainly but not exclusively from Rome, operated a range 
of smaller ships shuttling cargoes of both decorative mar-
bles and ordinary building stone much shorter distanc-
es. Materials for building, statues and sarcophagi were 
also moved around in quite different ways. In the end, 
the overall picture is one of heterogeneity, of a variety 
of practices which any model of the ancient stone trade 
needs to both acknowledge and account for.
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Abstract 
The ship that was wrecked at Kızılburun, off the Aege-
an coast of Turkey, was transporting a Doric capital and 
eight column drums with an estimated total weight of at 
least 50 tons. Isotopic data indicate Proconnesos Island as 
the source of the freshly quarried architectural parts and 
metrological research points to the Temple of Apollo at 
Claros as the intended destination. Datable artifacts from 
the cargo, which has been under excavation since 2005, 
show that the vessel sank some time during the first three 
quarters of the 1st century BC. This date is consistent with 
the early stages of construction on the temple peristyle at 
Claros. New isotopic data from ten finished blocks be-
longing to different parts of the temple at Claros suggest 
that the Proconnesian quarries were but one of several 
sources of marble used in the temple. The range of mar-
bles used for building at Claros opens new perspectives on 
the construction history of an important oracular temple 
at a Panhellenic sanctuary with a rich tradition of benefac-
tions from across the Hellenistic and Roman world.

Keywords
Shipwreck, Proconnesos, Claros, Kızılburun, Doric or-
der, Apollo.

Introduction: the Kızılburun shipwreck

In 2005 a team from the Institute of Nautical Archae-
ology at Texas A&M University initiated excavation of the 
Kızılburun column wreck, which lies at a depth of 45-48 
m off the western coast of Turkey (Fig. 1). Excavation con-
tinued in 2006 and 2007. 2008 was devoted to study of 
the artifacts recovered during the first three years of field-
work, and in 2009 several large architectural parts in the 
cargo were hoisted from the seabed and moved to land1.

The ship was transporting eight large marble col-
umn drums and a Doric capital, all newly quarried and 
on their way to the construction site of a monumental 
building. The architectural parts were preserved on the 
seabed in much the same position they must have oc-
cupied in the ship’s hold (Figs. 2, 3). The drums were 
arranged in two rows of four, only centimeters apart, and 
the unfinished capital rested on top of the four drums at 
the shallow end of the wreck (45 m deep). The size and 
proportions of the drums and capital suggest that they 
were likely intended for a single Doric column.

ThE TEmPlE OF APOllO AT ClAROS AND ThE KizilbuRuN ShiPWRECK:
PRElimiNARy ANAlySiS OF iSOTOPiC DATA

W. Aylward, D. Carlson, D. Laroche, J.C. Moretti and S. Pike

In addition to the column parts, excavation revealed 
that the vessel was also transporting other roughly-fin-
ished marble objects, including two large basins (lout-
eria) with separate pedestal bases, two large table-like 
slabs of marble, four rectangular blocks that may have 
been intended as pillars or steps, and nearly a dozen grave 
stelai (Figs. 2, 3). Pottery from the wreck includes a wide 
range of typical Hellenistic shapes in a variety of fabrics: 
lagynoi, kylikes, fish-plates, cooking pans, echinus bowls, 
moldmade bowls, and lamps. Transport amphoras in-
clude about two dozen examples from the Adriatic, East 

1. Excavation and research of the Kızılburun shipwreck has been made possible by the Institute of Nautical Archaeology, Texas A&M 
University, the American Philosophical Society, the International Catacomb Society, National Geographic Society, the Samuel H. Kress 
Foundation, and Spiegel Television.

Fig. 1. Map of sites mentioned in the text. 
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2. Attanasio et al. 2006, 202; see also Herz 1987; Asgari and Matthews 1995. Isotopic analysis has been the traditional method of deter-
mining marble provenience for at least three decades (Craig and Craig 1972; Herz 1995; Brilli et al. 2005). As the database of quarry samples 
grows, the ability of isotopic analysis to discriminate between sources has decreased. 

3. Also witnessed at quarries around Ephesos and Heracleia under Latmos (Clayton Fant, pers. comm., 23 January 2009).

Greece, the Black Sea, and Egypt. The present ceramic 
corpus suggests that the date of the wreck likely falls 
somewhere in the first three quarters of the 1st century 
BC (Carlson 2007, 2009).

The source of the marble

Samples of four marble artifacts from the Kızılburun 
shipwreck were sent to Scott Pike at Willamette Uni-
versity for maximum grain size analysis and stable iso-
topic analysis. Because three of these samples were in 
powder form, only one sample could be assessed for 
maximum grain size (MGS). More conclusive were the 

results of stable isotope analysis, which reveal that the 
marble cargo lost at Kızılburun very probably originat-
ed on the island of Proconnesos in the Sea of Marmara 
(Table 1). Isotopically, Proconnesian marbles represent 
“a rather compact and homogeneous population”2. 
Many of the marble artifacts from the Kızılburun ship-
wreck also have the distinct bluish-grey bands that are 
characteristic of Proconnesian products (Fig. 4). Al-
though such banding is also found on other marbles 
of western Asia Minor, it is nonetheless a useful diag-
nostic tool for contrast with most other plain white 
marbles.3

The marble quarries of ancient Proconnesos (near 
modern Saraylar on Marmara Island) produced one of 

Fig. 2. Plan of the Kızılburun 
shipwreck before excavation, 
2005. Drawing: Sheila 
Matthews. 
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4. For the quarries at Proconnesos and Proconnesian marble, see Ward-Perkins 1958, 98-104; 1971, 8, 12; 1980, 328-34; Monna and 
Pensabene 1977; Asgari 1978, 467-80; 1988, 115-25; 1992, 73-80; Throckmorton 1987, 74-6; Beykan 1988, 127-37; Walker 1985, 57-68; 
1988, 187-95; Dodge 1991, 39-45, fig. 4; Dodge and Ward-Perkins 1992, 32-5, 61-105, 131-39, 144-51.

5. Asgari 1978; 1988; 1990; 1992; cf. Monna and Pensabene 1977; Dodge 1991, 39-45, fig. 4.
6. Asgari 1992, 74; 1990, 117: “Toutes les observations démontrent que les mesures devaient être spécifiées par le client.” For some 

finished products completed at the Proconnesos quarries before transport, see Asgari 1988, 115-25; 1992, 73-80.
7. E.g., Martin 1965, 190-201, pl. 17-20, 27-8; Waelkens et al. 1988, 19, fig. 12; Asgari 1992, 76 and fig. 21; Korres 2001, 24-5, 28-9, 

76, 88-9, figs. 17-18.
8. For prefabrication and building specifications applied to quarry-finished blocks at the quarry, see Kapitän 1969, 122-33; Ward-

Perkins 1971, 12; Beykan 1988, 129; Dodge 1991, 36-8; Dodge and Ward-Perkins 1992, 25-6, 29, 63.

the Mediterranean’s most famous and widely-exported 
white marbles.4 Extensive research in the Proconnesian 
quarries by Nuşin Asgari has revealed scores of quarry-
finished sarcophagi, sculptures, and architectural ele-
ments, including architrave blocks, capitals, bases, and 
column shafts ranging in date from the 2nd to the 6th 
century AD.5 The absence of consistent dimensions or 
proportions led Asgari to conclude that the architec-
tural parts “were not prefabricated in large series to be 
stockpiled and exported when a proper customer came 
up”, but custom ordered on an ad hoc basis for specific 
projects.6 Proconnesian exports from other shipwrecked 
marble cargoes corroborate Asgari’s conclusions about 
quarry products manufactured on Proconnesos, and the 
Kızılburun cargo now shows that the quarries were oper-
ating in this way as early as the 1st century BC.

Destination of the Doric column: 
the Temple of Apollo at Claros

The presence of monumental, quarry-finished archi-
tectural elements on a Late Hellenistic shipwreck raises 
questions about the intended destination of the cargo. 
The form of the architectural elements and the date of 
the wreck suggest they were destined for a site where a 
monumental Doric building in white marble was under 
construction in the late 2nd or early 1st century BC. The 
location of the wreck at Kızılburun is also key, as well as 
the presumed direction of travel away from the quarries 
at Proconnesos. Fortunately, metrological analysis of the 
quarry-finished architectural parts helps to narrow the 
field of potential buildings (Tables 2, 3). 

Features of the unfinished drums at Kızılburun and 
the finished drums at Claros prove that the shipwrecked 
column cargo was destined for that temple. At Claros, 
the finished drums and capitals for the peristyle are 
slightly smaller than the unfinished drums and capital at 
Kızılburun (Table 3). Comparison of the unfinished and 
finished parts suggests a match if a quarry-coat between 
about 0.03 and 0.05 m thick per surface is allowed for 
the Kızılburun drums (Fig. 5). This is well within prac-
tical limits for ancient quarry-coats.7 The match in size 
and shape between the unfinished capital and drums on 
the shipwreck and the finished parts at Claros further 
suggest close contact between masons at the quarry and 
builders at the sanctuary.8 Claros may have also been the 
intended destination for the secondary cargo, especially 

Fig. 3. Photo of the Kızılburun shipwreck during the first 
season of excavation in 2005. View from northeast with 
capital and drum 2 in foreground (© INA, photo by Joshua 
Levin).

Fig. 4. Blue-gray banding visible on a block of Proconnesian 
marble from the shipwreck (© INA, photo by Donald Frey). 
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9. Cf. Robert (1987, 84) for worship of Apollo and Dionysos on the altar.
10. Robert 1980, 404; Rumscheid, 1994, 20; Şahin 1998, 37-41; Ferrary 2000, 370-76. For the temple, in general, see La Genière 1992, 

11-19; 2003, 197-209.
11. The following description of the temple is based on Laroche and Moretti 2008, 359.
12. Laroche and Moretti 2008; Moretti 2009, 2010. For comparison, peristyle columns on the Parthenon were 10.43 m tall and com-

posed of eleven drums and a capital.

the louteria and table-like slabs (Fig. 2). Marble louteria 
have been found in the sanctuary at Claros and cuttings 
on the foundations for the Altar of Apollo suggest that 
two marble tables once stood there.9 All of this sharp-
ens the picture of ancient quarrying, transport, and 
monumental construction provided by the shipwreck at 
Kızılburun. 

Construction of the Temple of Apollo at Claros be-
gan no later than the last decades of the 4th century BC, 
and an inscription on the architrave naming Hadrian 

as dedicator in the nominative case cannot date before 
December 135 AD (Fig. 6).10 Thus, construction at the 
temple was ongoing when the Kızılburun ship sank, 
probably in the 1st century BC. The temple measures 26 
x 45.49 m on the stylobate.11 The intended plan called 
for a 6 x 11 peristyle, but no more than fourteen col-
umns were ever erected, six on the facade and four each 
on the north and south sides (Fig. 7). The peristyle col-
umns were composed of twelve drums for a total height 
of 11.28 m (Fig. 8).12 
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Artifact δ13C δ18O mgS

Column drum 5 (Lot 005) +1.74 -2.38 ~2 mm

Small basin/mortar (Lot 268) +2.99 -1.37 unknown

Pedestal (Lot 374) +2.75 -1.94 unknown

Grave stele (Lot 392) +2.73 -2.04 unknown

Table 1. Results of stable isotopic analyses of four marble artifacts from the 
Kızılburun shipwreck.

identification Diameter height Volume Weight Weight

Number (m) (m)  (m³) (kg) (tons)

Drum 1 1.75-1.77 0.89-1.01 2.14-2.48 5841-6781 5.84-6.78
Drum 2 1.67-1.73 0.92-0.99 2.01-2.33 5499-6350 5.50-6.35

Drum 3 1.74-1.82 0.87-0.91 2.16-2.52 5904-6886 5.90-6.89

Drum 4 1.78-1.83 0.93-0.97 2.31-2.55 6315-6962 6.31-6.96

Drum 5 1.64-1.67 0.97-1.03 2.05-2.25 5591-6156 5.59-6.16

Drum 6 1.70-1.76 0.94-1.05 2.13-2.55 5821-6970 5.82-6.97

Drum 7 1.53-1.59 0.93-0.97 1.71-1.93 4666-5255 4.67-5.26

Drum 8 1.63-1.67 0.94-0.98 1.96-2.15 5352-5857 5.35-5.86

Capital

1.52-1.58
(lower dia.)
1.94 x 2.00 

(top of abacus)

0.7 2.32 6325 6.33

Table 2. Dimensions and weights of the Kızılburun column parts. Where possible, measurements were collected from concretion-
free surfaces. Weight calculations based on 2730 kg/m³ for the specific gravity of Proconnesian marble.

 height Diameter
Kızılburun (unfinished) 0.87-1.05 m 1.53-1.83 m
Claros (finished) 0.805-0.945 m 1.44-1.725 m

Table 3. Total range in sizes of column drums at Kızılburun and of peristyle drums at the Temple of Apollo at Claros.
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Marble sources for the Temple of Apollo at Claros

New isotopic data obtained from nine finished blocks 
belonging to different parts of the temple at Claros sug-
gest that the Proconnesian quarries were but one of sev-
eral sources of marble used in the temple (Table 4). Iso-
topic analysis of column drums 167 and 320 from the 
temple peristyle yielded similar signatures suggesting 
that they were almost certainly quarried from the same 
source at Proconnesos; the high MGS values preclude a 
good match with Paros-Choradaki or Carrara (Collonata 
and Misegla), and Mani and Doliana were relatively small 
quarries which appear not to have exported stone beyond 
the Peloponnese. The stable carbon isotope ratio of drum 
239 is similar to drums 167 and 320 but the oxygen iso-
tope value is significantly more negative; in this case Usak 

Fig. 5. Lowest and highest column drums from the peristyle 
for the Temple of Apollo at Claros superimposed on the largest 
and smallest drums from Kızılburun.

Fig. 6. Peristyle architrave with Hadrianic inscription. 

Fig. 7. Plan of the Temple of Apollo at Claros by Didier Laroche and Jean-Charles Moretti. 
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and Afyon can be eliminated as possible sources because 
the MGS of those stones is too small, but quarries at Den-
izli and Miletos (Borg and Borg 2003a, 2003b) cannot 
be ruled out as possible sources. That door block 261 is 
also a match for the Marmara quarries is suggested by the 
isotopic data and supported by the grayish color of the 
sample as well as the MGS. Similarly, while the peristyle 
capital sample yielded a MGS of about 3 mm, most of the 
sample exhibited an equigranular texture with grain size 
averages around 1-2 mm; Aliki marble has a texture with 
larger grain sizes and therefore is not the likely source. 

Again, the sample’s grayish color points to Marmara, but 
Paros-Choradaki cannot be excluded altogether.

Especially interesting are samples from blocks of 
known relative date in the construction history of the 
temple. For example, isotopic data indicate that the frieze 
over the pronaos, which was erected at the end of the Hel-
lenistic period and carries an inscription that dates to the 
principate of Tiberius, came from Paros, while the blu-
ish color of the stone suggests a non-Parian origin, and 
the MGS is consistent with a source in Aphrodisias or on 
Proconnesos. Similar results point to Aphrodisias as the 
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Artifact δ13C δ18O mgS Quarry of Origin (Statistical Probability)

Peristyle column 
drum 320 (north 
façade)

+2.54 -0.69 ~2 mm

Mani (89%), Paros-Choradaki (67%), Marmara (51%), 
Doliana 2 (41%), Carrara-Classical (36%), Doliana 1 (18%), 
Thasos 3-North Aliki (17%), Thasos 1-Aliki (17%), Usak 
(11%), Afyon (5%)

Peristyle column 
drum 239 (east 
façade)

+2.63 -2.84 ~3 mm

Marmara (81%), Usak (65%), Mylasa (64%), Thasos-
Acropolis (53%), Doliana 1 (45%), Ruschita (40%), Afyon 
(38%), Doliana 2 (30%), Denzili 2 (29%), Mani 26%, 
Heracleia (24%), Carrara-Classical (19%), Aphrodisias 2 
(11%), Paros-Choradaki 2 (11%)

Peristyle column 
drum 167 (south 
façade)

+2.23 -1.30 ~4 mm

Mani (98%), Paros-Choradaki (88%), Thasos-Phanari 
(74%), Carrara-Classical (68%), Marmara (50%), Iasos 
(46%), Doliana 2 (40%), Collonata (30%), Misegla (28%), 
Doliana 1 (24%), Sounion (20%), Ruschita (20%), Thasos-
Acropolis (19%), Hymettos (14%), Usak (13%), Afyon 
(11%)

Peristyle column 
capital (northeast 
corner)

+2.73 -0.46 ~3 mm

Carrara-Mineralized (88%), Mani (73%), Thasos-North 
Aliki and Aliki (54% and 53%, respectively), Paros-
Choradaki (53%), Marmara (50%), Doliana (25%), Cararra-
Classical (21%)

Peristyle architrave 
block (w/ Hadrianic 
inscription)

+1.91 -1.69 >5 mm

Thasos-West Aliki (95%), Paros-Chorodaki 1 and 2 (88% 
and 78%, respectively), Mani (78%), Sounion (48%), Iasos, 
(39%), Carrara-Classical (38%), Hymettos (35%), Miseglia 
(31%), Marmara (29%)

Pronaos column 
drum 257

+1.07 -2.65 ~2 mm
Aphrodisias (53%), Paros-Choradaki (46%), Ephesos 2 
(40%), Afyon (36%)

Pronaos triglyph 
(south façade)

+1.63 -2.83 ~2 mm

Paros-Agia Minas (85%), Afyon (48%), Ruschita (29%), 
Aphrodisias 1 (29%), Heracleia (25%), Ephesos 2 (23%). 
Mani (21%), Misglia (21%), Hymettos (20%), Marmara 
(14%), Naxos-Melanes (14%)

Crepidoma (east 
end)

+2.53 -2.90 unknown

Usak (79%), Thasos-Acropolis (78%), Marmara (76%), 
Mylasa (73%), Doliana I and II (62% and 24%, 
respectively), Afyon (41%), Heracleia (36%), Mani (25%), 
Cararra-Classical (22%), Aphrodisias (19%)

Door block 261 +2.98 -1.49 ~2 mm
Marmara (90%), Iasos (66%), Mani (64%), Paros-Choradaki 
(54%), Doliana (35%), Carrara-Classical (26%), Usak 
(17%), Thasos-North Aliki (15%), Afyon (12%)

Table 4. Results of stable isotopic analyses of nine architectural elements from the Temple of Apollo at Claros. Statistical 
probabilities were calculated using a least-squares statistical program (Penţia 1995) that compares the measured stable isotope values 
to the Classical Marble Database (Herz 1987). The percentage probabilities are measures of the distance on a δ18O - δ13C plot 
between the center of a quarry field and the results should not be taken definitively.
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Hadrianic times marble for the temple was apparently 
coming from the Aliki calcitic quarries on Thasos. It is 
important to emphasize that these results are preliminary; 
our ongoing analysis of the relationship between the mar-
bles from Kızılburun and Claros is expected to include 
Electron Paramagnetic Resonance (EPR) spectrographic 
analysis, a multi-method approach that can distinguish 
between quarry fields that overlap isotopically. Attanasio 
2003; Attanasio et al. 2006, 2008). Also, marbles from 
local quarries near Claros have not yet been characterized.

Conclusions

Isotopic analysis of unfinished architectural parts 
from the Kızılburun shipwreck indicates that the marble 
had been quarried on Proconnesos. Metrological analysis 
of the same unfinished parts shows that they had been 
quarried for use in the peristyle of the Temple of Apollo 
at Claros. Isotopic analysis of finished architectural parts 
at Claros suggests that Proconnesos was not the only 
source of marble used for construction of the temple, 
which occurred in fits and starts over several centuries. 
Perhaps this is not surprising for a monumental temple at 
an extramural sanctuary that depended on private spon-
sors to finance building activity. 

Furthermore, the evidence from Kızılburun and 
Claros shows that the ship was evidently too small to 
carry all elements of a single column. Four drums for this 
particular column were apparently shipped separately, 
suggesting that the cargo was limited by the size of the 
available vessel. The reason behind this decision might be 
found at Claros, where building was driven by benefac-
tions, or at Proconnesos, which experienced a boom in 
production and export only after the 1st century AD.13 
The Kızılburun shipwreck suggests that the sanctuary 
at Claros received columns in small shipments, no more 
than one column at a time, and this has further important 
implications for the duration of the building program.14
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Abstract
The interpretation of two representative buildings con-
structed with imported marble in the cities of Tomis 
(Constanza, Romania) and Odessos (Varna, Bulgaria) is 
decisive for our knowledge of marble trade in Moesia In-
ferior during the Roman Imperial period.
The time period under study corresponds to the 2nd 

and 3rd centuries AD, a period when the Roman prov-
ince Moesia Inferior, to which both Tomis and Odessos 
administratively belonged, was involved in a continu-
ate process of urbanisation and achievement of monu-
mentality standards. One of the most evident aspects of 
monumentality was the use of marble and other coloured 
stones for the construction of representative architecture. 
Since the region possessed no marble supplies, only the 
import of both material and specialised craftsmen made 
the realisation of marble architecture possible. 
The study of the Servilius Fabianus building at Tomis and 
the Roman Bath at Odessos, both buildings constructed 
with imported marble and prefabricated architectural 
items lead to the following conclusions: the origin of the 
marble used for architectural purposes in Moesia Infe-
rior during the Imperial Period was preponderantly Pro-
connesian. The import of marble into Moesia Inferior 
proceeded in the 2nd and 3rd centuries AD according to 
the marble trade patterns attested in other Roman prov-
inces and seems moreover to have favoured the import 
of complete sets of architectural items necessary for the 
construction of a freestanding architecture.

Keywords
Marble trade, prefabricated architectural items, Procon-
nesian marble, Moesia Inferior, Tomis, Servilius Fabianus 
building, Odessos, Roman bath.

Introduction

This study focuses on the reconstruction of building 
type and on the analysis of the material provenance and 

mARblE TRADE iN mOESiA iNFERiOR. ThE CASE OF TOmiS 
AND ODESSOS. iTS ORigiN AND iTS ChARACTERiSTiCS

N. Toma

carving stages of the architectural items of two Roman 
public buildings constructed with imported marble 
and located within the Moesian cities of Tomis (Con-
stanza, Romania) and Odessos (Varna, Bulgaria)1. The 
study of their marble architecture creates the premises 
to discuss the characteristics of the marble trade as-
sumed in this region during the Roman Imperial pe-
riod and to question the provenance of this imported 
building material.

The history of the province and its building 
material resources

The province Moesia Inferior was created in 86 AD 
on the North-East border of the Roman Empire and 
expanded from the south bank of the Danube River to 
the Balkan Mountains and from the river Kiambros to 
the Black Sea2. The provincial urban network included 
the Greek colonies on the coast (among them Tomis 
and Odessos)3 and the new Roman military and civil 
settlements along the Danube and in the hinterland4 
(Fig. 1). 

The region possessed numerous limestone resources 
that were primarily used locally for building purposes. 
Traces of ancient stone exploitation where identified in 
the limestone quarries of Axiopolis / Cernavodă in the 
northern part of the province (Rădulescu 1972) and in 
the South in the vicinity of Marcianopolis next to the 
modern village of Manastir (Ivanov and von Bülow 
2008, 55). A fine quality limestone was used as build-
ing material in Nicopolis ad Istrum; it most probably 
originated from the quarries next to the villages of Hot-
nica and Samovodene (Skoczylas 1990; Ivanov and von 
Bülow 2008, 55).

The oldest record of marble use for architectural pur-
poses in this region dates from the Hellenistic period 
and can be exemplified by the temple of Theos Megas 
at Histria (Alexandrescu-Vianu 1999, 29), or the Tholos 
at Odessos (Preshlenov 2002, 66-68). Though common 
for other categories of artefacts like statues or reliefs, the 

1   The realisation of this article was possible thanks to the support of several institutions and colleagues. For the permission to sample the marble items I wish to express my heartfelt thanks: to A. Vulpe (Archaeological Institute of the Romanian Academy and National Museum of Antiquities, Bucharest), G. Papuc, C. Chera and G. Custurea (Museum for National History and Archaeology, Constanza) and V. Pletnyov (Archaeological Museum, Varna). For their support during the sampling campaigns I address my thanks to: M. Mărgineanu-Cârstoiu and O. Damian (Bucharest), Z. Covacef and C. Paăca (Constanza), V. Tenekedjiev und A. Haralambieva (Varna). 

2   As the name itself reveals, the province was created through the division of Moesia into Inferior and Superior. For the creation of Moesia Inferior, see Oppermann 2007, 70-71; for the evolution of the borders of the province especially in relation to the neighbour province in the South, see Ivanov – von Bülow 2008, 17–18.

3   For the historical development of the Greek poleis on the Black Sea Coast, see Oppermann 2007.

4   For the evolution of the Roman settlements in Moesia Inferior, see Ivanov 1983, 129–153; Poulter 1983, 74–85. 
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5. For the history of the ancient city of Tomis, see Buzoianu and Bărbulescu 2007, 287-336; Oppermann 2007, 18-19, 25-26, 47, 75-
81, 106-109.

6. For the ancient topography and especially the urban development during the Roman Empire, see Toma 2010. 
7. For the localisation of the building, see Pârvan 1914, 435-436; Tafrali 1930, 52; recently summarised Toma 2009, 91; 2010, 63-

68. 
8. The first archaeological report on this complex mainly records the inscription, see Pârvan 1914, 435-437. The name and dating of the 

architectural complex rely exclusively on it, even though there is no direct constructive connection between this particular architrave-frieze-
block and the rest of the architectural items unearthed in the same location. This architrave-frieze-block belonged to a freestanding column 
order, while the remaining items – pilaster shafts and capitals, belonging to a projecting architecture, stood in front of the wall. For a detailed 
discussion on this topic, see Toma 2009, 94-95.

use of marble as building material marble in the region 
remained sporadic until the Roman period. The earliest 
known example of Roman marble architecture in the re-
gion is offered by a representative building at Tomis. A 
bilingual inscription found on a long architrave, belong-
ing probably to a colonnade, mentions Roscio Murena, 
governor of Moesia Inferior between 116-117 AD and 
states hereby the 2nd century AD as the begin of marble 
use for public buildings in the region (Bordenache 1960, 
256-262).

Tomis. The so-called Servilius Fabianus building

The Greek polis Tomis was a Milesian foundation of 
the 6th century BC whose reputation through the his-
tory remained connected with the exile of the Latin poet 
Ovid (8-17 AD). The city acquired during the 2nd and 
3rd centuries AD economic prosperity based on the com-
mercial activity of its harbour and became the capital of 
the so-called Pontic Pentepolis, the association of Greek 
cities from the west coast of the Black Sea.5

A reconstruction of the ancient urban structure of 
Tomis, nowadays completely covered by the modern 

5   For the history of the ancient city of Tomis, see Buzoianu and Bărbulescu 2007, 287–336; Oppermann 2007, 18–19, 25–26, 47, 75–81, 106–109.

city of Constanza, is only possible thanks to the evi-
dence offered by old city maps and photographs. The 
representative buildings from the Roman-Byzantine pe-
riod were most probably located on the south-western 
slope of the peninsular city in the vicinity of the har-
bour6 (Fig. 2). 

The so-called Servilius Fabianus building, an ancient 
architectural complex, was still visible at the beginning 
of the 20th century near the ancient harbour quay7. 
Among the architectural items discovered around it, lay 
the name-giving piece of the complex: an architrave-
frieze-block bearing a Greek inscription indicating the 
patron of the building Servilius Fabianus, who was the 
governor of Moesia Inferior between 162-164 AD. This 
inscription offers not only a reliable date for the build-
ing, but also shows that this must have been a public 
edifice8.

The structure of this building consisted of a podium 
accessible by a seven steps stair and bounded by a row of 
four rooms. In the second room was the ending point 
of one of the water tunnels running underneath the 
city. The separating walls were built with local material: 
bricks and small ashlar blocks alternating in the masonry 
technique of opus mixtum and big ashlars blocks at the 

6   For the ancient topography and especially the urban development during the Roman Empire, see Toma 2010. 

7   For the localisation of the building, see Pârvan 1914, 435–436; Tafrali 1930, 52, recently summarised Toma 2009, 91; Toma 2010, 63–68. 

8   The first archaeological report on this complex mainly records the inscription, see Pârvan 1914, 435–437. The name and dating of the architectural complex rely exclusively on it, even though there is no direct constructive connection between this particular architrave-frieze-block and the rest of the architectural items unearthed in the same location. This architrave-frieze-block belonged to a freestanding column order, while the remaining items – pilaster shafts and capitals, belonging to a projecting architecture, stood in front of the wall. For a detailed discussion on this topic, see Toma 2009, 94–95.

Fig. 1. Map of Moesia 
Inferior during the 2nd 
and 3rd centuries AD. 
Settlements and quarries. 
Graphic: N. Toma. 
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9. The only documentation of the building containing a plan and photographs relies on O. Tafrali, see Tafrali 1930, figs. p. 52-54. 
Other photographs of the building were printed by V. Pârvan, but are not properly discussed, see Pârvan 1915, 428, note 2, plate VI, 1-2. A 
precious photographic record illustrating the building preservation state around 1908 was recently published by Covacef 2006, fig. 1; Toma 
2010, figs. 5-7.

10. All excavations conducted during the last decade of the 19th century and the first decades of the 20th century were rescue excavations 
undertaken in the context of the construction and extension of the modern harbour. No accurate excavation report was ever published and 
most (n.b. not all) of the architectural items discovered in early time seem to have been sent to the museum in Bucharest (nowadays the 
National Museum for Antiquities).

front side9. Around the building have been lying on the 
ground several architectural items as recorded by a scarce 
photographic documentation and as briefly reported by 
several archaeologists and travellers (Fig. 3). Even though 

9   The only documentation of the building containing a plan and photographs relies on O. Tafrali, see Tafrali 1930, Figs. p. 52-54. Other photographs of the building were printed by V. Pârvan, but are not properly discussed, see Pârvan 1915, 428, note 2, plate VI, 1–2. A precious photographic record illustrating the building preservation state around 1908 was recently published by Covacef 2006, figure 1; Toma 2010, Figs. 5–7.

the building was never systematically excavated or its 
architectural items properly studied, most of the items, 
recorded during the last decade of the 19th century and 
first decades of the 20th century10 as well as in the late 

10   All excavations conducted during the last decade of the 19th century and the first decades of the 20th century were rescue excavations undertaken in the context of the construction and extension of the modern harbour. No accurate excavation report was ever published and most (n.b. not all) of the architectural items discovered in early time seem to have been sent to the museum in Bucharest (nowadays the National Museum for Antiquities).

Fig. 2. Tomis. 
Reconstruction of 
the ancient city plan. 
Graphic: N. Toma.

Fig. 3. The so-called Servilius Fabianus building. Photographic record of the building complex, around 1908. Photo: A. Magrin, 
Photographic Archive of the Museum of National History and Archaeology, Constanza. 

N. TOmA
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11. The excavation work undertaken in the 1950s near the city wall unearthed a so-called marble workshop containing unfinished ar-
chitectural items laying on a bed of marble chips. The brief publication and the photographs from the archive of the Museum for National 
History and Archaeology in Constanza allow the identification of an unfinished front architrave, a finished transversal architrave, a badly 
damaged cornice and an unfinished pediment, recorded incorrectly as a “sarcophagus lid”, see Canarache 1969, 113. The location of the 
so-called workshop corresponds to that of the Servilius Fabianus building, the description of the architectural items as unfinished and their 
dimensions make possible the attribution of the cornice and of the pediment to the architectural context of the Servilius Fabianus building. 
For the so-called marble workshop, see Toma 2011. 

12. The first archaeological report regarding this building mentioned the architrave-frieze-block with the inscription, cornices (without 
mentioning their number) and two statues, see Pârvan 1914, 435-436. Based on an unpublished excavation report of P. Polonic, G. Bor-
denache identified as pertinent to the complex three pilaster shafts, two Corinthian capitals and one cornice, see Bordenache 1960, 267-272, 
figs. 7 and 8. For further discussion and illustration of the belonging architectural items see Alexandrescu-Vianu 1992, 453-456 with figs. 
3-8; Ward-Perkins 1992, 84, 87-88, 95, 103-104 with figs. 66, 68, 87-90. The author of this text could enlarge the list thanks to a study of 
the Corinthian capitals from the Museum for National History and Archaeology in Constanza, see Toma 2009 and recently thanks to the 
rediscovery of three new cornices by L. Cliante. The publication of an old photographic record of the building by Z. Covacef (see Covacef 
2006, fig. 1) and the study of the photographic archive from the above mentioned museum in Constanza allow the attribution to the com-
plex of a pilaster and an column pedestal and of four wall capitals, see Toma 2010, 65, note 50. The Roman statues found in the same context 
have been published by V. Pârvan, see Pârvan 1914, 436-437, figs. 4-5; Alexandrescu-Vianu 1992.

13. The first publication on this building is mentioning 1914 that some of the architectural items were unfinished and is the first to 
question if the building was ever completed, see Pârvan 1914, 435-436. 

14. For the decorated cornice, see Bordenache 1960, fig. 8 and Alexandrescu-Vianu 1992, fig. 8 (in both cases the cornice is mentioned 
as lost). This cornice was 2007 rediscovered together with three other cornices and is now in the collection of the Museum for National 
History and Archaeology, Constanza. 

1950s11, were attributed to the so-called Servilius Fabi-
anus building. The remains of the building cannot be 
traced nowadays and the architectural items are spread in 
the museums in Constanza and Bucharest.

An accurate study of the dimensions, the decoration 
patterns and the material of architectural items originat-
ing in this context allows me to attribute to the Servil-
ius Fabianus building 25 pieces, that most probably be-
longed to the façade elevation of the described structure. 
The group consists respectively of a column pedestal, a 
pilaster pedestal, three pilaster shafts, eight pilaster capi-
tals, one architrave-frieze-block, four wall capitals, one 
lateral doorframe, five cornices and the corner of a so-
called broken pediment12.

Regarding the items, two aspects should be empha-
sized: the varying stages of carving, best exemplified by 
the pedestals, the cornices and the pediment13, and the 
similarities in the macroscopic characterisation of the 
marble they were carved out of.

In the case of the pedestals only the Attic-Ionic basis 
is moulded on all sides, while the lateral faces of the ped-
estal exhibit intermediary carving stages (Fig. 4).

All three pilasters are carved only on three faces: the 
lateral faces are plain dressed, whereas the front was dec-
orated with a framed acanthus scrollwork panel, as the 
big pilaster demonstrates. The lower half of the scroll is 
mainly bossed while the acanthus calyx, which raises out 
of it, still shows an uncompleted drill work (Bordenache 
1960, fig. 7; Alexandrescu-Vianu 1992, fig. 4; Ward-
Perkins 1992, figs. 88-90). The whole decoration panel 
of the two smaller pilasters is unfinished: the rectangu-
lar frame of the panel is partially carved, whereas the 
scrollwork is missing, remaining in a state of a convex 
bosse (Alexandrescu-Vianu 1992, figs. 5 and 6; Ward-
Perkins 1992, fig. 87). All three pilasters have dowel 
holes and plumb cast channels on their inferior and su-
perior surface; this indicates that they were assembled 

11   The excavation work undertaken in the 1950s near the city wall unearthed a so-called marble workshop containing unfinished architectural items laying on a bed of marble chips. The brief publication and the photographs from the archive of the Museum for National History and Archaeology in Constanza allow the identification of an unfinished front architrave, a finished transversal architrave, a badly damaged cornice and an unfinished pediment, recorded incorrectly as a “sarcophagus lid”, see Canarache 1969, 113. The location of the so-called workshop corresponds to that of the Servilius Fabianus building, the description of the architectural items as unfinished and their dimensions make possible the attribution of the cornice and of the pediment to the architectural context of the Servilius Fabianus building. For the so-called marble workshop, see Toma 2011. 

12   The first archaeological report regarding this building mentioned the architrave-frieze-block with the inscription, cornices (without mentioning their number) and two statues, see Pârvan 1914, 435–436. Based on an unpublished excavation report of P. Polonic G. Bordenache identified as pertinent to the complex three pilaster shafts, two Corinthian capitals and one cornice, see Bordenache 1960, 267–272, Figs. 7 and 8. For further discussion and illustration of the belonging architectural items see Alexandrescu-Vianu 1992, 453–456 with Figs. 3-8; Ward-Perkins 1992, 84, 87–88, 95, 103–104 with Figs. 66, 68, 87–90. The author of this text could enlarge the list thanks to a study of the Corinthian capitals from the Museum for National History and Archaeology in Constanza, see Toma 2009 and recently thanks to the rediscovery of three new cornices by L. Cliante. The publication of an old photographic record of the building by Z. Covacef (see Covacef 2006, figure 1) and the study of the photographic archive from the above mentioned museum in Constanza allow the attribution to the complex of a pilaster and an column pedestal and of four wall capitals, see Toma 2010, 65, note 50. The Roman statues found in the same context have been published by V. Pârvan, see Pârvan 1914, 436–437, Figs. 4-5; Alexandrescu-Vianu 1992.

13   The first publication on this building is mentioning 1914 that some of the architectural items were unfinished and is the first to question, if the building was ever completed, see Pârvan 1914, 435–436. 

in the building even though their decoration remained 
unfinished.

Two of the four cornices show instead of the succes-
sion of specific ornaments just moulded profiles14 (Fig. 
5). Other than in the case of the pilasters, there is no 
doubtless evidence that they were assembled. The upper 
surface is carefully dressed with the claw chisel indicating 
that they might have been ready to be assembled, but no 

14    For the decorated cornice, see Bordenache 1960, Fig. 8 and Alexandrescu-Vianu 1992, figure 8 (in both cases the cornice is mentioned as lost). This cornice was 2007 rediscovered together with three other cornices and is now in the collection of the Museum for National History and Archaeology, Constanza. 

Fig. 4. Column pedestal. Lateral side. Photo: N. Toma. 
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15. The small fragment of a column shaft of Troad granite lays in the Archaeological Park in Constanza (H= 132,5 cm D = 40 cm); for 
the record of granite column shafts, see Allard 1859, 39, 63-64. 

16. Compare with the column order of the entrance room of The Harbour Bath in Ephesos. The column shafts as well as the architrave-
frieze-blocks and the cornices present different stages of carving. 

17. For the urban development of Odessos, see Preshlenov 2002; for the development of the city in the Roman period, see Oppermann 
2007, 85-92.

18. For the construction date of the Roman bath, see Böttger 1977, 35, Georgiev 1983 155-164; Oppermann 2007, 90.

remain of a hole of metal cramps or joints confirms the 
actual assemblage.

The pediment reveals an incipient stage of carving, 
where its main components the geisa, the pediment field 
and the base for the acrotere are shaped and partially 
rough out, but almost unrecognisable. The observation 
that the inferior surface is plain and dressed with the claw 
chisel cannot be considered as a sufficient argument for 
the assemblage of the pediment in the building (Fig. 6).

The 25 architectural items allow the reconstruction 
of the building type they belonged to as a two-storey 
marble façade with projecting tabernacles, also known as 
a façade of scaenae frons type (Alexandrescu-Vianu 1992, 
455). The proposed reconstruction of the two-storey el-
evation is based on the evidence of the two pilaster or-
ders of different dimensions, whereas the shape of the 
cornices clearly indicates the existence of the projecting 
tabernacles. 

This reconstruction is being confronted with a lack 
of clear evidence for the presence of a freestanding col-
umn order, i.e. a column shaft or a column capital. Nev-
ertheless, the shape of architrave-frieze-block and the 
column pedestal supports the proposed reconstruction. 
A hypothetical solution can be offered by the possible 
employment of monolithic column shafts; this is not 
only a common element of Roman architecture in the 
2nd century AD but has parallels even in Moesia Inferior, 
at Odessos. Some clue in this regard is offered by a small 
fragment of a monolithic granite shaft at Tomis and the 
19th century record of a traveller that mentions several 
monolithic granite shafts being used to repair the ancient 
harbour quay situated in the proximity of the building15.

Also problematic is the question whether the marble 
façade consisting of so many unfinished items was ever 
completed or not. The pilasters belonging to two differ-
ent dimensioned orders are a strong argument in favour 
of a complete elevation of the two-storey façade. The 
unfinished decoration should not be considered an argu-
ment irreconcilable with the proposed reconstruction of 
a completed façade: the three side worked pilaster then 
must have been joined to the rear wall of the façade and 
therefore in the background of the free standing archi-
tecture of the projecting tabernacle. A similar argumen-
tation is conforming with the unfinished decoration of 
the cornices16, but not with the pediment. The incipient 
state of carving of the pediment and lack of any lifting 
device seem to indicate that it was never assembled with-
in the building. 

The function of the building with the marble taber-
nacle shaped façade is very unlikely to have been a temple 
as suggested by the early literature (Tafrali 1930, 52); no    

15   The small fragment of a column shaft of Troad granite lays in the Archaeological Park in Constanza (H= 132,5 cm D = 40 cm); for the record of granite column shafts, see Allard 1859, 39, 63–64. 

16   Compare with the column order of the entrance room of The Harbour Bath in Ephesos. The column shafts as well as the architrave-frieze-blocks and the cornices present different stages of carving. 

such examples are known from the Roman period. The 
type of tabernacle façade combined with the stair could 
indicate a monumental gate or a library; the vicinity of 
the water supply suggested by the nearby water tunnel 
could be a clue for a nymphaeum. The position of the 
building on the slope of the cliff and the orientation of 
its front to the harbour are both inappropriate for the 
identification as a gate; the lack of specific niches is an 
argument against the library. Against the identification 
as a nymphaeum stands the lack of evidence of any water 
basin, a specific element for this building type.

To sum up the discussion on the Servilius Fabianus 
building at Tomis: it should be identified with a 2nd cen-
tury AD public project consisting of a specific Roman 
façade architecture constructed of imported marble and 
assembled in front of a structure build of local material. 

Odessos. The Roman bath

The development of the city of Odessos resembles 
the one in Tomis: Odessos was a Greek colony founded 
by Miletus in the 6th century BC. With the beginning 
of the Roman authority in this region (1st century AD), 
Odessos achieved the leading role on the western Black 
Sea coast but lost it in favour of Tomis during the 2nd 
century AD17.

Since the modern city of Varna extended over the 
ancient city area, only the monumental Roman bath is 
left to testify about the prosperity of the city during the 
Roman Empire. 

The Roman bath of the kleine Kaiserthermen-type 
consists of a succession of rooms with specific thermal 
functions. The main structure is erected with the tech-
nique of opus mixtum, while marble has been used for 
both freestanding architecture and for the decoration of 
the walls and pavements (Oppermann 2007, 88-90, figs. 
66, 67). The complex dates from the second half of the 
2nd century AD as the studies on the ornamental decora-
tion suggest. An inscription that is now lost, mentions 
the construction of an aqueduct about 157 AD and of-
fers a terminus post quem for this building project18.

Though several studies have analysed the ornamen-
tal decoration of the Corinthian capitals (Bobčev 1970, 
99-100, plate IV, figs. 8, 9; Ward-Perkins 1992, 86, fig. 
64; Dimitrov 2003, 18-19, figs. 6-9), the elevation of the 
marble architecture has not been studied yet. The shape 
of the bases, the monolithic shafts, the capitals and the 
monolithic entablature, all pertinent to the frigidarium 
allow to reconstruct the decoration of this room as a free-
standing marble architecture projecting from the walls, 

17   For the urban development of Odessos, see Preshlenov 2002; for the development of the city in the Roman period, see Oppermann 2007, 85–92.

18   For the construction date of the Roman bath, see Böttger 1977, 35, Georgiev 1983 155–164; Oppermann 2007, 90.
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typologically comparable with the Colonnacce of the 
Forum Nervae in Rome (Meneghini 2009, 99-110, figs. 
115-117, 124). This type of freestanding marble archi-
tecture is similar to the tabernacle architecture combin-
able with different architectural contexts.

Comparable to the case of the building in Tomis, the 
bases, the capitals and the one-block entablature were 
carved of a similar material, a white-grey marble. The col-
umn shafts of the freestanding architecture are preserved 
in form of monolithic shafts of grey violet coloured gran-
ite. The combination of coloured stones for monolithic 
shafts with white marble for the rest of the column order 
(bases, capitals, entablature) is a typical phenomenon of 
the 2nd century Roman Imperial architecture (Wilson 
Jones 2000, 155; von Hesberg 2005, 35).

Similarities with the building façade at Tomis can also 
be found in the manufacturing stages of the architectural 
items: the entablature lacked any form of carved deco-

ration and some of its mouldings remained unfinished, 
the backside of the Corinthian capitals remained bossed 
(Figs. 7, 8).

The architecture of the frigidarium is similar to the 
façade at Tomis, that is a freestanding architecture com-
binable with different building types. The use of mono-
lithic columns shows clearly that this architecture de-
pended on the use of prefabricated architectural items 
(Fig. 9).

The marble provenance

The architectural items from the public building in 
Tomis and Odessos are made of a white-grey marble 
presenting parallel dark grey banding. By crashing some 
grains of the marble a strong smell of sulphur emerges. 
The thin sections revealed a maximal grain size of 2,3 - 

Fig. 5. Cornice. Photo: 
N. Toma.

Fig. 6. Pediment. Front 
side. Photo: N. Toma. 
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19. For the characteristics of the Proconnesian marble, see Cramer 2004, 110-123; Attanasio et al. 2006, 199-211.
20. The isotopic characterisation of the marble was done at the Leibniz Institute of the Christian-Albrechts-University of Kiel by N. 

Andersen; The EPR analysis as well as the statistical evaluation was conducted by D. Attanasio from the Institute of Structure of Matter 
(Italian National Research Council, Rome). Both N. Andersen and D. Attanasio I am deeply thankful. 

21. For the definition of the Prokonnesos varieties – Proconnesos 1 and Proconnesos 2 – see Attanasio et al. 2006, 202-211.
22. For the characterisation of the marmor Troadense see Ponti 1995, 292.

3,5 mm, a bimodal to longnormal grain size distribution 
and an irregular grain boundary (Fig. 10). These charac-
teristics point to Proconnesos as the origin quarry of the 
marble19. This marble seems to be the source mostly used 
in the Roman time in the region as revealed by studies on 
other artefacts categories (Penția et al. 1995).

In order to state this precisely, the mineralogical ob-
servations together with the isotopic and EPR-data of 
14 marble samples from the so-called Servilius Fabianus 
building and 3 from the Roman bath were statistically 
analysed20. The results confirm the island of Procon-
nesos21 in the Marmara Sea as place of origin of the 
marble items from Tomis and Odessos (Table 1 and Fig. 
11).

The only architectural items of a coloured material 
are the monolithic shafts of the frigidarium at Odessos. 
The grey-violet granite having the typical violet feldspars 
and being of considerable dimension – up to 3 cm in 
length – is to be identified with the granite of Troas, also 
known as marmor Troadense22.

19   For the characteristics of the Proconnesian marble, see Cramer 2004, 110–123; Attanasio et al. 2006, 199–211.

20   The isotopic characterisation of the marble was done at the Leibniz Institute of the Christian-Albrechts-University of Kiel by N. Andersen; The EPR analysis as well as the statistical evaluation was conducted by D. Attanasio from the Institute of Structure of Matter (Italian National Research Council, Rome). Both N. Andersen and D. Attanasio I am deeply thankful. 

21  For the definition of the Prokonnesos varieties – Proconnesos 1 and Proconnesos 2 see Attanasio et al. 2006, 202–211.

22  For the characterisation of the marmor troadense see Ponti 1995, 292. 

Fig. 8. Corinthian capital. Backside. Photo: N. Toma. 

Fig. 7. Monolithic entablature. Unfinished moulding on the right end of the architrave. Photo: N. Toma. 
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S.
no.

Fig. 
no.

marble 
item Dimension (cm)

isotopes
N. Andersen 

Kiel

EPR-Analyses and statistics 
D. Attanasio, Rome

δ18

O 
‰

δ13

C 
‰

Dol. 
%

inten. 
%

line 
width 

%
Quarry site Dist. rel. 

prob.
abs.

prob.

T1 Pilaster 
shaft

H 410
L

inf
 x W

inf
 62x55 

L
sup

 x W
sup

 51x50
-2,32 2,62 0 1,09 47,9 Proc. 1 4,2 100 38

T2 Pilaster 
shaft

H 474
L

inf
 x W

inf
 66x57

L
sup

 x W
sup

 56x54
-3,57 3,35 49 3,12 67,4 Proc. 1 6 96 20

T3 Architrave-
frieze-block

H 82
L

inf
 x W

inf
 341x47 -2,09 2,09 0 4,79 69 Proc. 1 4,4 99 36

T4 Corinthian 
capital 

H 57
L

inf
 x W

inf
 46x47 -1,92 3,29 0 2,27 56,5 Proc. 1 2 100 74

T5 Corinthian 
capital

H 53,5 
L

inf
 x W

inf
 48x43 -2,17 3,05 0 7,63 78,8 Proc. 1 6 100 20

T6 Wall capital H 54
L

inf
 x W

inf
 98x47 -1,81 3,99 6 3,81 49,1 Proc. 1    

T7
Pilaster 
pedestal H 103 

L
sup

xW
sup

 57,5x53 -5,22 3,09 0 75,29 57,2 Ephesos1 2,6 76 63

T8 Corinthian 
capital

H 55,5
L

inf
xW

inf
47,5x44,5 -2,34 3,25 0 0,9 51,2 Proc. 1 6,3 100 17

T9 4
Column 
pedestal H 105

D 65 -5,18 2,85 35 6,76 50 Proc. 2 6,6 91 16

T10 Wall capital H 54
L

inf
xW

inf
100x47,5 -2,04 3,28 0 2,44 55 Proc. 1 2 100 74

T11 5 Cornice H 64,5
L

inf
 225 -1,09 2,98 0 1,08 45,9 Proc. 1 6,4 99 17

T12 Cornice H 75
L

inf
 197 -1,86 1,7 19 5,72 59,2 Proc. 1 4,4 69 35

T13 Cornice H 71,5 
L

inf
 115 -2,68 3,26 0 4,29 58,4 Proc. 1 2 98 75

T14 Cornice H 60
L

inf
 166 -2,38 3,35 0 2,36 58,4 Proc. 1 2,4 100 66

BV-1 Entablature H 126 -1,97 3,56 0 2,77 56,5 Proc. 1 3,3 100 52

BV-3 Corinthian 
capital

H 63,5
D 55 -0,67 2,69 0 23,79 52,8 Proc./ 

Harmantaş 0,6 41 96

BV-5 7 Entablature H 126
L

inf
 x W

inf
 330x82 -5,79 2,29 0 3,94 52,8  Proc. 2  2  100 73

Table 1. Abridged list of 14 marble items pertinent to the so-called Sevilius Fabianus building at Tomis and three from the Roman 
bath at Odessos, that could be sampled and analysed23. 

23  Abbreviations: S. no. = sample number; Fig. no. = figure number; Inv. No. = Inventory number; MNA = Muzeul Naăional de Antichităăi = National Museum of Antiquities (Bucharest, Romania); MINAC = Muzeul de Istorie Naăională ăi Arheologie = Museum of National History and Archaeology, Constanza (Romania); VAM = Varnenski arheologicheski muzey = Archaeological Museum, Varna (Bulgaria); H= Height, L= Length, W= Width, D= Diameter; Dol.= Dolomite; Intens.= Intensity; Dist.= Distance; rel. prob.= relative probability; abs. prob.= absolute probability; Proc. = Proconnesos. 

23. Abbreviations: S. no. = sample number; Fig. no. = figure number; Inv. No. = Inventory number; MNA = Muzeul Național de 
Antichități = National Museum of Antiquities (Bucharest, Romania); MINAC = Muzeul de Istorie Națională și Arheologie = Museum 
of National History and Archaeology, Constanza (Romania); VAM = Varnenski arheologicheski muzey = Archaeological Museum, Varna 
(Bulgaria); H = Height, L = Length, W = Width, D = Diameter; Dol. = Dolomite; Intens. = Intensity; Dist. = Distance; rel. prob. = relative 
probability; abs. prob. = absolute probability; Proc. = Proconnesos. 
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Fig. 11. Quarry assignment 
of 17 samples. Statistical 
graph. Graphic: N. Toma 
based on the statistic 
analysis of D. Attanasio 
(IRM, CNR Rome). 

Fig. 9. Monolithic column shafts. Granite. Photo: N. Toma. 

Fig. 10. Thin section of marble from a finished cornice. 
Photo: N. Toma.
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The characteristics of the marble trade in Moesia 
Inferior

The presence of marble architectural items at the 
North Eastern border of the Empire confirms the exten-
sion the Roman marble trade achieved in the 2nd century 
AD. The fact that marble as building material was used 
predominantly in the harbour cities along the Black Sea 
coast confirms that the ship transport played a decisive 
role in the marble trade (Ward-Perkins 1992, 63). The 
use of Proconnesian marble is also a reiteration of the 
fact that the small island in the Marmara Sea was a global 
player in the Roman marble trade.

The research Asgari undertook in the last decades on 
the quarries of Proconnesus has shown that architectural 
items were partially manufactured, i.e. prefabricated in 
the quarry and then traded within the Roman Empire 
(Asgari 1990, 1992) and that the finishing of the decora-
tion must have occurred at the place of destination.

On one hand, the architectural items from the two 
public buildings in Tomis and Odessos sustain Asgari’s 
interpretation based on the quarry evidence. Among the 
best examples for the quarry products exported in an 
unfinished state of carving count the monolithic gran-
ite shafts from the Bath in Odessos and the unfinished 
marble pedestals from Tomis, both being similar to the 
products found in the granite quarries of Troas (Ponti 
1995) and in quarries of Proconnesos (Asgari 1992, 76, 
figs. 22-25). 

On the other hand, the monolithic entablature from 
Odessos and the cornices and the pediment from Servil-
ius Fabianus building at Tomis illustrate that not only 
architectural items but also huge marble blocks were a 
considerable part of the marble trade.

The export of marble items to a region without a 
local tradition of marble carving (as it was the case with 
Moesia Inferior) must have required that specialized 
workmen accompanied the transport and finished the 
carving of the decoration at the construction site (Ward-
Perkins 1992). The facts that the entablature from the 
Bath at Odessos had no carved decoration, that the back 
side of the capitals remained bossed as it is the case with 
the decoration of the pilaster shafts and cornices from 
Tomis, indicate either that the specialized craftsmen 
were a very brief period of time at the construction site 
or that the purpose of their work was not only the deco-
ratio. The main goal of such transports of marble and 
craftsmen must have been the construction of the build-
ing and not the detailed fulfilment of the decoration. 
This interpretation relies on the argument offered by the 
type of the marble architecture: the marble façade of the 
Servilius Fabianus building at Tomis and the freestand-
ing projecting architecture from the bath at Odessos are 
independent architectural ensembles that can be com-
bined with buildings having different functionalities. 
If we evaluate the fact that several architectural items 
present an unfinished decoration, it becomes evident 
that the trade of complete architectural ensembles (com-
plete façades), and not actually the architectural items, 

was the main particularity of the marble trade into that 
region.

The decoration patterns of the marble architecture 
imported into the region, often have been reduced to a 
simplified repertoire as shown by the fluted capitals or 
by the specific Microasian acanthus, or even have been 
omitted as the entablature from Odessos illustrates. This 
aspect indicates a predominance of the material over the 
decoration pattern. It becomes obvious, though, that 
marble has had a strong relevance as building material 
for the urban development of the region and the achieve-
ment of monumentality standards in the region.

Conclusion

The study of the imported marble architecture used 
for the construction of the Servilius Fabianus building at 
Tomis and the Roman Bath at Odessos can be concluded 
as follows. The import of marble into Moesia Inferior 
proceeded in the 2nd - 3rd century AD according to the 
marble trade patterns attested in other Roman provinces: 
it predominantly supplied the coastal harbour cities, con-
sisted of both prefabricated architectural items and mar-
ble blocks and brought with it craftsmen specialised in 
carving that specific material. The specific of the marble 
trade in Moesia Inferior is the preference for complete 
sets of architectural items necessary for the construction 
of freestanding architectures combinable with different 
building structures. 

The origin of the marble used as building material in 
Moesia Inferior during the Imperial Period was prepon-
derant Proconnesian. For prefabricated column shafts 
can be attested only the use of Troad granite. 
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Abstract
Many new unknown quarry sites were discovered dur-
ing several survey campaigns carried out between 2006-
2010 in Asia Minor. Some of them, like the huge bigio 
antico quarries near Iznik (ancient Nicea) or the greco 
scritto quarries of Hasançavuslar in the region of Ephesos 
were, apparently completely unknown. Others like the 
pavonazzetto-like marbles near Milas (Milas Lilac) are 
still actively exploited but their role in ancient times went 
unnoticed. Pavonazzetto, but also white marble quarries 
were identified not far from Aphrodisias. The broccatel-
lone quarry was found in the Karaburun peninsula not 
far from Izmir. In the same peninsula, but also near Man-
isa, NE of Izmir, several breccia corallina quarries were 
found. The survey allowed also to widen the number of 
known sites in the Seferhisar region, some 50 km south 
west from Izmir, where additional Africano quarries were 
identified, but also close to the village of Beyler, where a 
Skyros-like breccia was exploited in antiquity.

Keywords
Ancient marble quarries, coloured marbles, Asia Minor, 
Caria, Karaburum peninsula, Seferhisar, Bythinia.

Introduction

Past studies on the white and polychrome marble 
quarries of Asia Minor in the Roman period seemed 
to have painted a sufficiently exhaustive picture of the 
number of sites, their geographical location and the relat-
ed history and archaeology. The scientific surveys – most-
ly conducted in the second half of the 20th century – had 
focused on providing a detailed and in-depth account 
of several among the most important polychrome and 
white marble quarries of Imperial Rome, such as those 
of Teos (Ballance 1966), Ephesos (Alzinger 1966-67), 
Docimium (Röder 1971; Fant 1989) and the Procon-
nesian marble of Marmara island (Asgari 1978, 1988). 
The remarkable study by Dario Monna and Patrizio Pen-
sabene, published at the end of the 1970s (Monna and 
Pensabene 1977), attempted a general overview of the 
major white marble quarries located in Asia Minor, com-
bined with archaeometric studies of the different types of 
marble quarried there.

However, the systematic studies carried out in Asia 
Minor between 2006 and 2010 – especially in the an-
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cient regions of Caria and Lydia, as well as Bythinia – 
have led to the unexpected discovery of a number of new 
and hitherto unknown ancient quarries (Fig. 1, n. 1-25), 
presented in the following chapters, beginning with the 
one at Göktepe. The new quarries have been grouped by 
district, according to a general geographical order, mov-
ing from the south northwards.

The new Aphrodisian marble quarries

Göktepe (Muğla): nero antico, bigio morato and 
white marble (Fig. 1, n. 1)

One of the most important newly discovered ancient 
quarries, which has already been presented on a number 
of occasions1 and will, therefore, be dealt with only 
briefly here, is the quarry of Göktepe, located near the 
homonymous village on a plateau about 40 km south 
of Aphrodisias. The quarry provided a very fine-grained 
white statuary marble, a black marble that can be identi-
fied with nero antico, a greyish marble identifiable with 
bigio morato, and a bi-coloured one used at Aphrodisias 
to produce the typical black and white statuettes, espe-
cially in the Late Antique period. The discovery of these 
quarries – which were unquestionably reserved for impe-
rial use, as confirmed by a circular hole for a lead seal 
on a rough hewn white marble block, attesting whitout 
any doubt imperial property (Attanasio et al. 2009, 325) 
– has made it possible to trace back to the Göktepe quar-
ries, based on analytical and archaeometric grounds, the 
well-known ancient black marble, which, in the past, had 
been thought to come from various sites across the Medi-
terranean Basin (Lazzarini 2001, 2003; Brilli et al. 2010). 
Thanks to the analytical and archaeometric tests carried 
out on a number of rather important ancient statues, it 
has been possible to include this very fine-grained white 
marble among the most famous white statuary marble 
types of antiquity, such as the Parian and Pentelic and 
the white marbles of Docimium and Luna, with which 
it had hitherto been generally confused on an archaeo-
metric basis2.

Moreover, all the marble varieties quarried at Gök-
tepe district are clearly linked to the well known School 
of Aphrodisias, whose sculptors made large use of these 
marbles from the mid-Imperial period to Late Antiquity, 
in all likelihood due to the geographical proximity to the 
ancient Carian city of the above mentioned quarries. 

1. Attanasio et al. 2008, 2009; Yavuz et al. 2009.
2. For the archeometrical analytical discussion see Attanasio et al. 2009, 336-339.
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Fig. 1. Asia Minor. Main known marble quarries (black triangle): a. Prokonnesos (Marmara island); B. Breccia di Hereke (Hereke); 
C. Occhio di pavone (Sakarya valley); D. Breccia corallina (Bilecik); e. Troad granite Çiğri Dağ); F. Grey granite (Kozak); G. 
Pavonazzetto (Altintaş); H. Pavonazzetto (Afyon); i. Africano (Teos, Seferihisar); J. White marble (Belevi, Ephesos); K. White 
marble (Kuşini Tepe, Ephesos); L. Alabastro fiorito (Hierapolis); M. White marble (Aphrodisias); N. Marmor Iassense (Iasos). 
New marble quarries (black circle): 1. Nero antico, Bigio morato, white marble (Göktepe, Muğla); 2. Aphrodisian pavonazzetto 
(Karahisar, Aphrodisias); 3. White marble (Vakif Köy, Aphrodisias); 4. Milas lilac (Kestanecik, Muğla); 5. White marble 
(Stratonikeia); 6. Rosso Cario (Kalinağil, Milas); 7. White marble (Torbali, Ephesos); 8. White marble (Ahmetli, Ephesos); 9. 
White and grey marbles (Belevi, Ephesos); 10. White-grey marble (Kentli Çiftligi, Ephesos); 11. Greco scritto (Zimpara, Ephesos); 
12. Greco scritto and white marble (Hasançavuslar, Epesos); 13. White marble (Selçuk, Ephesos); 14. Grey marble (Panayirdağ, 
Ephesos); 15. Africano (Turgut, Seferihisar); 16. Africano (Küçukkaya, Seferihisar); 17. Breccia di Beyler (Beyler, Seferihisar); 18. 
Breccia corallina (Balikliova, Karaburum peninsula); 19. Breccia corallina (Toprak Alinmis, Karaburum peninsula); 20. Breccia 
corallina (Karga Tepe, Karaburum peninsula); 21. Breccia corallina (Azmak Tepe, Karaburum peninsula); 22. Broccatellone (Bay 
of Gerence, Karaburum peninsula); 23. Breccia corallina (Çakmakli, Manisa); 24. White marble (Gökcealan, Alaşehir); 25. Bigio 
antico (Iznik).
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The Karahisar quarry and the provenance of the 
“aphrodisian pavonazzetto”

The quarries thought to be the most important of 
Aphrodisias, to date, are the so-called city quarries, 
which are located about 2 km north of the city3 (Fig. 1, 
M). These quarries are very large and allow us to assume 
that the marble quarried there was also, in part, exported, 
a fact that is confirmed by recent analytical studies on the 
statues found at Cherchel – the ancient Iol Caesarea – 
where, from the Antonine period, the use of Aphrodisian 
marble from both the city quarries and the more distant 
Göktepe quarries seems to have replaced the Parian and 
Pentelic marbles that were widespread in the Early Impe-
rial period (Attanasio et al. in press).

Recent surveys conducted by archaeological missions 
from Oxford and New York, however, have highlighted 
how the city quarries were not the only quarries used to 
supply Aphrodisias because many other quarries have 
been identified in the region. To these, however, we must 
add another two not included in the surveys, which are 
located slightly more to the east of Aphrodisias, the first 
of which, at about 9 km north of the village of Karahisar, 
produced a type of stone that is very similar to the more 
renowned Docimian pavonazzetto, from which it can 
hardly be distinguished, to the naked eye at least.

The quarry is located on the slopes of Mount Babadağ, 
at approx. 1439 m asl, and features two main sites, a tall 
larger front wedged into the side of the mountain, and 
a smaller clearly stepped area slightly higher up. No less 
than nine medium-to-large parallelepiped and stepped 
quarry blocks have been found, which unquestionably 
confirm the ancient Roman origin of the quarry.

The small size of this quarry indicates the limited 
use of the marble quarried there, which can be called the 
Aphrodisian pavonazzetto (Fig. 2). In nearby Aphrodis-
ias a small statue of a barbarian has been found4, which, 
based on the initial tests carried out, is made from exactly 
this pavonazzetto. However, the presence of a number of 
parallelepiped stepped blocks – cut in a similar shape as 
those found in the most important quarries throughout 
the empire – and the lack of large amounts of Karahisar 
pavonazzetto in the marble revetments of the monuments 
of Aphrodisias, seems to suggest that this type of marble 
was intended for export outside the region as well.

The white marble quarries of vakif Köy

Also on the slopes of Mount Babadağ, at 1560 m asl 
and about 2 km further east from the Karahisar quar-
ries, 8-10 km north of the village of Vakifköy, there is 
another large white marble quarry district (Fig. 1, n. 3). 
The marble from this site is not easily distinguishable by 

the naked eye from that quarried in the other Aphrodis-
ias quarries, because it also is white, greyish at times, and 
medium-to-coarse grained.

The district extends on the left-hand side of the valley 
that runs from the plain behind Vakifköy and penetrates 
into Mount Babadağ, and comprises at least four large 
quarries, which with their tall quarry fronts clearly bear 
witness to the district’s exploitation importance. Very 
few rough and semi-finished artifacts have been found, 
among which a frustum-shaped block, which probably 
would have served to produce a column capital. Near the 
higher quarry faces some partially preserved masonry has 
been found belonging to a rectangular building, which 
was probably a shelter for the quarry workers, who lived 
there permanently or at least for long periods of time.

The Muğla district

The Kestanecik quarry of Milas lilac marble

One of the most surprising sites can be found at about 
2 km northeast of Kestanecik, near Kavaklidere (Fig. 1, 
n. 4), where large-scale modern day quarrying activities 
have almost entirely wiped out the ancient quarry faces, 
but fortunately where the discovery of eight large par-
allelepiped stepped blocks and seven medium-to-large 
semi-finished column shafts bears witness to intense 
working in Roman times.

The marble still quarried there today, in large quan-
tities, and known with the modern name of Milas lilac, 
although vaguely similar to the Phrygian pavonazzetto 
differs from it due to the absence of the gravelly facies 
replaced here by purplish veins, very thin and clearly 
marked, which represent the hallmark of the stone (Fig. 
3). This marble, easily recognisable and known by its 
modern name Milas lilac, was very probably widely 
used in the Roman period, having been found not only 
regionally, at Ephesos, where it was used already at the 
end of the 1st century AD for one of the columns of 
the terrace of the Temple of Domitian and, later on, 
for one of the shafts of Hadrian’s Gate and another two 
sporadic smooth shafts found in the area of the Upper 
Agora, but also at Cherchel in Algeria and in the area of 
Trajan’s Port near Rome. In particular, in Rome, Milas 
lilac marble was used to make the large ribbed basin, 
reworked in modern times, on display in the Round 
Vestibule of the Vatican Pio-Clementino Museum (Am-
brogi 2005, 258-259, cat. L. 62), and the four Roman 
twisted columns reused in the entrance portico to the 
Church of S. Sabina on the Aventine5. Due to the pres-
ence of this hitherto unknown marble in Rome, and in 
Iol Caesarea too, it can be included among the marbles 

3. Rockwell 1996; Ponti 1996; Lazzarini et al. 2002.
4.The till unpublished statuette is mentioned in Schneider 1986, 154, fn. 1165, and a figure is published by Schneider 2002, 102, 

fig. 15.
5. These columns were previously identified as Phrygian pavonazzetto by F. Corsi (1845, 376) and as Numidian giallo antico by P. 

Pensabene (2001, 117).
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quarried for export purposes in Asia Minor during the 
Imperial period.

The white marble of stratonikeia

Visitors still find the ruins of the ancient city of Stra-
tonikeia quite striking, partly occupied as they are by the 
Turkish village of Eskihisar, which was abandoned sev-
eral decades ago after a large lignite mine was opened 
to feed the nearby Yatağan power plant (Fig. 1, n. 5). 
The village houses, in fact, are built of marble, a ten-
dentially white marble with medium-coarse grains that 
shines in the sunlight. Although the “modern” houses 
were built using the marble quarried from the ancient 
ruins, the original Hellenistic and then Roman buildings 
had been built with marble from the nearby quarries, the 
medium-large fronts of which cover a vast area, which 
testifies to the widespread local use of this marble. It was 
used to build the most important public buildings in the 
city, in which, moreover, a very limited employ of poly-
chrome Roman marbles was made, except for the four 
large pavonazzetto marble column shafts adorning the 
northern Nymphaeum Gate6.

Milas

The Kalinağil quarry site and the provenance of 
the Carian rosso antico

Not far from Milas, on the coast, is the ancient city 
of Iasos, near which were located the renowned quarries 

of marmor Iassense – Iasian marble7 – which could be 
either of the breccia variety, or veined, the latter com-
monly known as cipollino rosso and appreciared also in 
the Late Antique and Byzantine periods. The quarry sites 
in the environs of Iasos do not seem to have been able to 
supply the monochromatic variety lacking the trouble-
some brec cia inclusions, or veins, which could impair the 
beauty of a sculpture.

A quarry capable of supplying a better monochro-
matic variety, similar to the cipollino rosso marble of 
Iasos, has been found several kilometres south-east of 
Milas, beyond the castle of Beçin, near the village of 
Kalinağil (Fig. 1, n. 6), where intensive modern working 

6. Generally about the Nymphaeum Gate, see Mert 2008, 248-272.
7. Andreoli et al. 2002, with previous bibliography.

Fig. 2. Karahisar (Aphrodisias) – “Aphrodisian Pavonazzetto” 
quarry sample.

Fig. 3. Kestanecik (Muğla) - Milas lilac quarry samples.
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has completely erased the traces of the ancient quarry. A 
cylinder-shaped element – perhaps originally a column 
shaft – which has been reused today as a grinding stone 
in a nearby farmhouse might be the only remaining trace 
of the ancient quarry activity.

The quarries, which still feature large stepped faces 
cut using diamond wires, are now abandoned. Large 
waste heaps and several large modern squared blocks 
attest to the large-scale working of this site, whose red 
marble was – and still is today – sold with the name “Ege 
bordeaux”. One of the peculiar features of this stone, 
which distinguishes it from both the Iasian red and 
the rosso antico of the Mani Peninsula, in the southern 
Peloponnese, is the type of red, which is not compact 
but has a slightly greyish hue, as if the red marble sur-
face were covered with very fine dust. Nevertheless, this 
characteristic, visible to the naked eye, and which will 
later on be coupled with the archaeometric features that 
are still being investigated, is not sufficient to identify 
clearly the marble of the famous Red Faun8 and of the 
bust of an Isaic priest both from Villa Adriana, now in 
the Capitoline Museum in Rome, as well as of the frag-
ment of a head in the Egyptian style, unearthed in the 
so-called Antinoieion of Hadrian’s Villa and traditionally 
considered to be made of rosso antico Tenario from the 
Mani peninsula in the southern Peloponnesus in Greece. 
The Carian origin of the red marble – hypothesis which 
still needs to be verified, from an analytical point of view 
– seems to have been confirmed by the attribution of 
the Red Faun to Aphrodisian sculptors, who once again 
probably used only a precious marble from their home-
land. The introduction and spread of Carian marbles in 
Rome, and especially for the sculptures and decorations 
of Hadrian’s Villa, by these Asian artists in particular, 
probably enabled other Urban sculptors to use these new 
Carian marbles for both architectural items and particu-
larly important sculptures.

The Ephesos marble district

The unknown quarries of Torbali, ahmetli, 
Belevi, Kentli çiftligi, zimpara Hasançauslar, 
selçuk and Panayirdağ 

An area with a large amount of marble quarrying 
is that surrounding the ancient city of Ephesos, where 
the principal commonly recorded quarries were Kuşini 
Tepe and Belevi further north (Monna and Pensabene 
1977, 126, 144) (Fig. 1, J - K). The recent systematic 
surveys have considerably changed the picture that had 
been built up over the years, highlighting how at least 

another seven sites, some of which enormous, had sup-
plied marble not only for local use, but certainly also for 
export9. Large white marble quarries with extensive an-
cient faces have been discovered south of Torbali (Fig. 
1, n. 7), near the village of Özbey, and at the top of the 
mountain overlooking the village of Ahmetli (Fig. 1, n. 
8), facing the broad underlying valley further north and 
on the opposite side of the Belevi quarries. In the quarry 
area of Ahmetli various rough artifacts have been found, 
including some parallelepiped blocks, one with signs of 
saw cutting, a rough column shaft, and a semi-finished 
shrine slab.

The Belevi quarry, on the opposite side of the broad 
valley, is preceded by a smaller site producing white mar-
ble (Fig. 1, n. 9), while above the principal site a mod-
ern quarry of grey marble – with extensive modern faces 
– might also have been worked in antiquity, a fact that 
seems to have been confirmed by ancient large debris 
with chips of the dark grey marble.

On the northern side of the same hill another two 
quarries have been identified: the first at Kentli Çiftligi 
(Fig. 1, 10), very broad, with a high pile of quarry rub-
ble, which used to produce a white-grey marble, while 
the second one, called Zimpara10 (Fig. 1, n. 11), midway 
upslope, used to produce a variety with thin black veins, 
very similar to the famous greco scritto11. 

This variety, moreover, was heavily quarried in the 
vast Hasançavuslar district (Fig. 1, n. 12), which is 
rather complex and features two major quarries, one 
along the northward road from the same-named vil-
lage and another on the neighbouring plateau, where 
the marble beds have been deeply excavated, leaving a 
deep pit about 600 m round and currently 35-40 m 
deep, and which must have produced at least 600000 
m3 of marble. Not far from this district another one has 
been found, which opens with a large quarry followed 
by a succession of deep pit quarries along the summit 
of the hill.

Another hitherto unknown medium-to-small sized 
quarry has been identified in the environs of Selçuk, at 
about 3 km south of the railway line, inside a large pri-
vate estate (Fig. 1, n. 13). This site, although small, still 
preserves several semi-finished architectural elements still 
attached to the bedrock, a sarcophagus and a medium-
sized column drum.

A further large district is found on the eastern slope 
of Mount Panayirdağ (Fig. 1, n. 14), the mountain 
against which Ephesos was built, featuring a succession 
of extensive quarry fronts along the entire slope, up to 
the Seven Sleepers Cave. The marble quarried here is 
grey and veined and used to be cut into large paralle-
lepiped blocks in the Hellenistic period, to build the 

8. Previous archaeometric analyses show, that in fact it was not possible to assign the data to one of the well known red marble quarries 
of Roman times (Lazzarini 2007, 88, fig. 48).

9. Some preliminary detailed work is presented in Yavuz et al. 2011.
10. The Kentli Çiftligi and Zimpara quarries were kindly brought to our attention by W. Prochaska who has also been investigating 

marble quarries in the region of Ephesos (Prochaska and Grillo 2010).
11. About this marble see Attanasio et al. 2012.
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city walls on the slope of Mount Panayirdağ, and later 
on, in Roman times, for the substructures of the monu-
mental public buildings of the city, such as, for exam-
ple, the theatre, or to pave the main streets, such as the 
Curetes and Marble Streets, as well as the Theatre Street 
and the Arcadiana.

The Seferihisar district

The africano marble quarries of Teos, Turgut 
and Küçukkaya 

In the 1960s, Ballance identified the large africano 
marble quarry near Teos (Ballance 1966) (Fig. 1, I), now 
occupied by a small lake, Kara Gölu, the shores of which 
are dotted with an enormous amount of piles of quarry 
blocks. In the vicinity, on the slopes of a large rocky hill 
called Taşdibi Tepe, other quarries had been opened, 
which, however, supplied a greyish variety – not the re-
nowned polychrome africano breccia variety – which lat-
er came to be known as bigio africanato. Quarries of the 
same variety have also been found further to the west and 
north-west of Kara Gölu, where ancient quarry faces and 
semi-finished column shafts testify to large-scale working 
in the Roman period.

The picture built to date seems to restrict the quarries 
supplying the prized Lucullean breccia marble to Rome 
to the immediate environs of ancient Teos. However, an-
other large and important africano marble quarry, of the 
africano breccia variety (Fig. 4), has been identified just 
north of the village of Turgut (Fig. 1, n. 15), where a 
quarry was opened right on the crown of a hill, forming 
what now looks like the crater of a volcano, near which 
various abandoned blocks have been found. One of these 
features a typical imperial quarry inscription, Caesaris 
CXXII (Fig. 5), accompanied by a relatively high serial 
number, thus attesting to the management of this site by 
the Imperial authorities.

Another africano marble quarry has been found fur-
ther north, a few kilometres inland from the Gulf of 
Smirne, on the mountains to the east of the main road 
from Seferihisar to Izmir. The quarry, at about 1 km 
west of the village of Küçukkaya (Fig. 1, n. 16), has been 
almost entirely destroyed by recent working. Partially 
preserved ancient quarry fronts and large ancient waste 
heaps bear witness to intense working in Roman times. 
The africano marble quarried here is a less breccia-type 
variety, more compact and predominantly black, fre-
quently crossed by reddish veins, known today with the 
name of Teos Ateş (Teos Fire). This rarer variety of afri-
cano, which is probably present in the other mentioned 
sites as well, was used, for example, to dress the large 
labrum now in front of Villa Medici in Rome (Ambrogi 
2005, 249-253).

The Beyler breccia

Near the village of Beyler, about 30 km east of Sefer-
ihisar, an ancient quarry site had been identified back in 
the late 1970s (Baran and Petzl 1978), with large quarry 
fronts on the slope of the mountain Sarikayalar and 
high and wide underground tunnels penetrating into 
the mountain inside the breccia outcrop (Fig. 1, n. 17). 
This quarry – which had in part already been archaeo-
metrically surveyed in the past (Türk et al. 1988), but 
not identified as a different breccia than the africano 
one12– supplies a variety of stone (Fig. 6) that is very 
similar, to the naked eye at least, to the renowned breccia 
di Sciro from the Skyros island (Greece)13, although it 
does have some peculiar characteristics that distinguish 
it, such as the presence of dark red medium-to-small 
sized clasts. The quarry, which extends along the entire 
slope of the mountain, also features several large waste 

12. Türk et al. 1988; Pensabene and Lazzarini 1998, 144.
13. Gnoli 1988, 232-237; Lazzarini 2007, 162-181.

Fig. 4. Turgut (Seferihisar) – Africano quarry sample.

Fig. 5. Turgut (Seferihisar) – Imperial inscription, Cae(saris) 
CXXII, on a parallelepiped quarry block.
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heaps, inside which rough blocks and column shafts can 
be seen, some of which have also been found on the val-
ley floor below, along the small river Kayaderesi, between 
the quarry and the village of Beyler, what was probably 
the transportation road linking the quarry to the coast. 
Due to the proximity to Seferihisar and to the bay near 
the port of ancient Teos, from where the africano arti-
facts from the nearby quarry of Kara Gölu were shipped, 
we can assume that the same port was also used for the 
quarry items from the Beyler quarries.

The use of this hitherto unknown breccia is rather 
widespread in Asia Minor and can also be observed in the 
large column shafts of the Gymnasium of the Theatre of 
Ephesos. Scientific tests, still under way, will enable the 
accurate identification of the artifacts – which have been 
identified only visually to date – at Lucus Feroniae, Na-
ples and Rome, where it seems very likely that the statue 
of the Barbarian prisoner dating to the beginning of the 
3rd century AD (Schneider 1986, 202-203, cat. SO 24), 
now displayed in the Chiaromonti Gallery of the Vatican 
Museums, was made using precisely this breccia.

The Karaburum Peninsula

The breccia corallina quarries of Balikliova, 
Toprak alinmis, Karga Tepe and azmak Tepe

The recent surveys conducted in the Karaburum Pe-
ninsula have been unexpectedly very fruitful, because five 
hitherto unknown quarries were found in the central and 
northern area, four of which produced a variety of brec-
cia corallina.

The small site of Balikliova (Fig. 1, n. 18), about 
2 km to the west, on the left hand side of the road to the 
western coastline of the peninsula, produced a variety of 
breccia tendentially rosier than the variety that is com-
monly identified as breccia corallina. The quarry on the 
slope of the hill, and in which no rough or semi-finished 
artifacts have been found, features various ancient fronts 
with clear signs of heavy pick-axe working.

Unquestionably one of the largest quarries of the Ka-
raburum Peninsula is at Toprak Alinmis, slightly to the 
north, several hundred metres from the small promon-
tory of Taşçilar (Fig. 1, n. 19), which, besides featuring a 
well-preserved quarry, with high walls, has also returned 
44 roughly shaped quarry items, 12 of which are paral-
lelepiped stepped blocks and 32 medium-large column 
shafts, including a trilobed column with the shafts still 
joined together for handling and transport purposes. The 
breccia quarried here is always a rosier pink and is fre-
quently crossed by veins of calcite (Fig. 7), a characteris-
tic that has made it possible to trace back to this quarry 
certain column shafts found along the Curetes Street at 
Ephesos, others used in the access colonnade to the large 
halls opening onto the northern side of the portico of the 
upper gymnasium in Pergamon, and one raised in the 
portico of the Palestra of the Bath of Neptune at Ostia.

Another large quarry has been identified not far, as 
the crow flies, from the previous one, at a distance of 
about 3 km, and which was opened on the slopes of 
the Karga Tepe, at about 370 m asl (Fig. 1, n. 20). This 
quarry, the lithotype of which is identical to the holotype 
of the Bythinian breccia corallina, features several quarry 
faces, the central one being a deep cut in the rock face 
and preserving, along one of the lower sides, a front with 
three partially refined column shafts still attached. The 
shafts are medium sized and are similar to others found 
in the modern waste heaps, due to the fact that the an-
cient quarry is still extensively worked today.

At about 10 km further north, along the coast, at 
a short distance from the sea, on the eastern slopes of 
the Mount Azmak Tepe (Fig. 1, n. 21), there is another 
quarry area comprising two smaller ancient quarries, 
surrounded by their respective waste heaps, and a larger 
modern quarry front opened nearby the older ones. It 
has not been possible to identify any ancient artifacts on 
the site, which also produced a tendentially rosier breccia 
corallina, very similar to that of the Balikliova quarry.

The broccatellone quarry on the Gerence Bay

One of the most particular and rarest breccias of an-
tiquity is undoubtedly the so-called broccatellone (Fig. 
8), which was erroneously thought to come from near 
Bilecik, where a breccia corallina quarry had been identi-
fied, in the past, in the valley of the river Sagarius (Laz-
zarini 2002, 60).

This medium-sized quarry had been opened at 
a short distance from the coast of the Bay of Ger-
ence (Fig. 1, n. 22), on the western slopes of Mount 
Kabakağaçistihkam Tepe at about 50 m asl. It was once 
again worked in recent times, as testified by the numer-
ous large modern squared blocks abandoned at the site 
and the recent diamond wire cuts on the quarry rock 
surface, which have also partially destroyed the ancient 
quarry fronts. The items quarried in antiquity were trans-
ported to the nearby coast to be shipped and where no 
less than eight parallelepiped stepped blocks have been 
found, while semi-finished column shafts are strewn both 
along the slideway and near the ancient quarry.

Broccatellone was not very widely used in Asia Mi-
nor, although columns have been found of this stone at 
Ephesos, Sardis and the ancient Baklali, near the modern 
village of Büknüş, as well as revetment slabs even as far 
away as Iasos in Caria. On the contrary, this variety of 
stone was very widespread in Rome, where two reused 
ancient column shafts of broccatellone can be seen near 
the entrance to Villa Medici on the Pincio Hill, in the 
aedicula dedicated to S. Helen in the church of S. Maria 
in Aracoeli, on the high altar of the Altemps Chapel in 
S. Maria in Trastevere, in the while at Ostia, at the en-
trance of Trajan’s Schola there is the largest broccatellone 
column shaft discovered to date. It was also exported to 
Palestine, where columns of this stone are recorded in 
the Castle of St. Louis (Gnoli 1988, 240), in Tripolita-
nia, where it was used to pave a Roman villa near Leptis 
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Magna, and in Mauretania, where the columns now on 
display in the main square of Cherchel originally came 
from the stage building of the ancient theatre of Iol Ce-
sarea.

Manisa 

The breccia corallina quarry of çakmakli 

The quarries of breccia corallina in the Karaburum Pe-
ninsula have shown that this special Roman polychrome 

stone was not quarried only at Bilecik and Vezirhan in 
Bythinia, but in various other regions besides14. 

In the province of Manisa, to the north of Izmir, 
another quarry site has been identified at about 10 km 
north-west of the city of Saruhanli, which is located on 
the main road linking Manisa and Akhisar. The ancient 
quarry, about 1,5 km west of the village of Çakmakli 
(Fig. 1, n. 23), has been reopened in recent years and 
produces the typical variety of breccia corallina which 
can very hardly be distinguished from the Bythinian one 
(Fig. 9). Unfortunately, the intensive modern machine 
working has led to the disappearance of most of the an-

14. Due to this new evidence it should be difficult to accept the recent proposal for the ancient name of the breccia corallina, as marmor 
Sagarium (Lazzarini 2002, 67), which must so identified again with the so called “occhio di pavone rosso” (see for instance Gnoli 1988, 
206-208).

Fig. 6. Beyler (Seferihisar) – Breccia di Beyler quarry sample.

Fig. 7. Toprak Alinmis (Karaburum peninsula) – Breccia 
corallina quarry sample.

Fig. 8. Gerence Bay (Karaburum peninsula) – Broccatellone 
quarry sample.

Fig. 9. Çakmakli (Manisa) – Breccia corallina quarry sample.
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cient fronts, of which only a few were still visible in 2006, 
recognizable also thanks to the heaps of rubble, and any 
rough artifacts still there have probably been destroyed 
by the new working.

Both these quarries, and the breccia corallina quarry 
in the Karaburum Peninsula, have led to a reconsidera-
tion of the exact provenance of the shafts of the same 
lithotype used in the Roman agora of Smirne and in the 
monumental Bath-Gymnasium complex of Sardis, the 
proximity of which to these quarries seems to suggest a 
regional rather than a Bythinian origin.

Alaşehir, ancient Philadelphia

The white marble quarries of Gökcealan

A white marble quarry has been discovered in the 
mountains, at about 15 km south of Alaşehir, a city situ-
ated on the road from Izmir to Denizli, 3 km south of the 
village of Horzum Embelli, at about 680 m asl (Fig. 1, 
n. 24). The site is located on the slope of the mountain, 
in a location called Gökcealan, and is rather extensive 
comprising a number of quarry fronts, some of which 
had been opened to produce large column shafts, as testi-
fied by several semi-finished shafts found on the site not 
yet separated from the bedrock. No less than five medi-
um-large shafts have been found, while on one face the 
traces can be seen of the working of at least another three 
cylinder-shaped monoliths. The reason why these shafts 
were ultimately abandoned is not very clear, because vis-
ible impairments, which would have made it useless, can 
be seen in only one shaft. Two large parallelepiped blocks 
have also been found, which would probably have been 
used to produce revetment slabs.

The proximity of the quarry to the ancient city of 
Philadelphia, which, to date, is little known and inves-
tigated, and which can be located in the same place as 
the modern town of Alaşehir, enables the site to be con-
sidered as a prime source of marble for this Lydian city, 
a fact that could also be confirmed by the small size of 
the ancient quarry, which may have been opened in Hel-
lenistic times.

The quarry district of Nicaea

The bigio antico quarries of Deliktaş, sarikaya and 
Kardağaç

About two kilometres north of Iznik, on the slopes 
of the hills facing towards the ancient lakeside city of 
Nicaea, there is a broad quarry district comprising two 
separate areas15 (Fig. 1, n. 25). The first, and certainly 
the most important, because it was located at the foot 
of the hills, on the edge of the plain of Iznik, features 
two large quarries: Deliktaş and Sarikaya. The name of 

the former comes from the large natural fracture in the 
rock wall, with a very tall 50 m high quarry front, at 
the base of which there is a small shrine, carved on the 
rock surface, with a standing bearded Hercules leaning 
on his club, to the left of which there is small rough-
hewn altar. The Sarikaya quarry – located about 300 
m to east of the former – has been recently reused, as 
a result of which the ancient fronts have been partially 
destroyed. In this site have been found a semi-finished 
column shaft and an unfinished sarcophagus, which is 
now displayed at the entrance of the local Archaeologi-
cal Museum of Iznik. A second quarry area is located 
about 700 m further to the east and not visible from 
the former, because the two quarries open on the oppo-
site sides of the mountain, at the top of the little valley 
of Kardağaç, just north of the village of Bayirdibi on 
the edge of the plain. The main quarry, which is clearly 
marked by the large waste heap, has a 40 m tall front 
wall, almost up to the ridge of the mountain, while the 
smaller quarry, located several hundred metres to the 
east and lower down, also has a large quarry face, albeit 
no taller than 10-15 m. 

The marble quarried close to ancient Nicaea can be 
identified as a variety of both a darker and a lighter bigio 
antico, which, in some cases, seemed almost white. The 
bigio marble of Iznik was widely used in all the city’s 
monuments and especially the theatre, which, based on 
the ancient sources (Pliny, Letters, X, 39, 1), was rebuilt 
under Trajan at the beginning of the 2nd century AD, 
and where some of the blocks used to build the underly-
ing substructure are very large, in some cases exceeding 
a length of 4-5 m. Based on the vastness of the quarry 
district, and the volume of quarried marble, as also testi-
fied by the large waste heaps, it can be assumed that the 
bigio antico marble of Iznik was not only used locally but 
exported as well. 

Conclusions

The systematic surveys conducted in connection with 
a joint research between 2006 and 2010 have led to the 
discovery of 25 new quarries belonging to nine differ-
ent quarry districts. The identification of the Göktepe 
district has made it possible to trace the exact origin of 
the nero antico and, in part, of the bigio morato mar-
bles, besides the discovery of a new statuary white mar-
ble, which can be considered comparable to the most re-
nowned white statuary marbles of antiquity, from Greece 
and Asia Minor, and which, like the other varieties quar-
ried at Göktepe, is closely connected to the sculptors 
and craftsmen of Aphrodisias, near which the large city 
quarries are located. These quarries, which are too large 
to have supplied the city alone, together with those of 
Göktepe and the pavonazzetto-like marble quarries of 
Karahisar, to which those of Vakifköy can also be added, 
although they primarily catered to local needs, testify to 
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the considerable importance of stone quarrying in the 
area of Aphrodisias, also because the marble was of stone 
quarrying in the area of Aphrodisias, also thanks to the 
flourishing local school of Aphrodisian sculptors and to 
the exceptional quality of the marbles.

Another quarry that can be associated together with 
the Iasos ones with this circle of sculptors – even though 
it is located at quite a distance from the city of Aphro-
disias – is the quarry of a red Carian marble, to be called 
rosso antico cario, found in the environs of Milas; this 
marble is similar to the red variety of Iasos, but com-
pacter and less veined. 

The spotlight has also been turned on a marble that 
is very widespread in Turkey today, Milas lilac from Ke-
stanecik, quarried in the province of Muğla, the use of 
which was hitherto unknown, either locally or elsewhere. 
The discovery of several artifacts made with this variety 
of marble – vaguely similar to that of Docimium – not 
just in the capital city of the Empire, but elsewhere as 
well, shows its importance. 

The considerable amount of quarries found in the 
environs of Ephesos builds up a totally different picture, 
compared to earlier, when the only sites taken into ac-
count, with respect to the city, were those of Kusini Tepe 
and Belevi. The many quarries in the area of Ephesos is 
proof of the great capacity of searching for outcrops, in 
the surroundings, capable of supplying large amounts of 
raw material for both local use and exports, as unequivo-
cally testified by the large pit quarry of Hasançavuslar, 
which, with its production of approx. 600000 m3 of 
stone, makes the marble of Ephesos rank as one of the 
most widespread marbles in antiquity. The fact that the 
Ephesian marble was destined also for export, because 
the city itself could not absorb such an enormous amount 
of stone, is testified by the evidence, supported by the 
analytical data, according to which the real provenance 
of the so-called greco scritto marble, spread throughout 
the Roman world, are the Ephesian quarries of Hasança-
vuslar and Zimpara.

The area of Seferihisar has broadened our knowledge 
of the provenance of africano marble, quarried not just 
at Kara Gölu, near the ancient city of Teos, but also at 
Turgut and Küçukkaya, thus attesting to the determined 
search for outcrops capable of supplying the Roman 
market with one of the most renowned breccias of an-
tiquity. These two recently discovered quarries, although 
they cannot be compared to the much larger one of Teos, 
which has been worked out, also for the variety known 
as bigio africanato, however, pose a problem with regard 
to their history. Although, on the one hand, we cannot 
rule out the possibility that the two sites were quarried si-
multaneously, the available chronological evidence seems 
to suggest that they were worked in succession, starting 
with the site of Turgut, as testified by the initials found 
on one of the blocks lying near the quarry and dating 
back to the early Imperial period, followed, later on, by 
the quarry at Teos Kara Gölu, where the consular dates 
inscribed on the blocks can be referred to the beginning 
of the 60s of the 2nd century AD. 

From this point of view, the later site of Küçukkaya 
could be considered as the result of a spasmodic research 
for new outcrops of africano in which to open new quar-
ries of Lucullean marble, albeit in rather harsh environ-
mental conditions. The importance of the district of 
Seferihisar is further highlighted by the quarry of Beyler, 
which produced a purplish white breccia, very similar to 
the Greek breccia from Skyros and the Phrygian pavon-
azzetto, which was not just locally used. 

The discovery of no less than five hitherto unknown 
quarries in the Karaburum Peninsula has enabled to 
shine the spotlight on this area. Four of these produced 
a breccia corallina, slightly pink at times, at other hardly 
distinguishable from that of Bilecik, a site that was hith-
erto thought to be the only place of origin of this poly-
chrome stone, which, however, has also been quarried 
from the site of Çakmakli near Manisa. The Karaburum 
Peninsula can also be considered as the place of real ori-
gin of the broccatellone, which had also previously, and 
rather hurriedly, been thought to come from the Bilecik 
quarries in Bythinia. 

The geomorphology of Turkey has enabled many cit-
ies of Asia Minor located near large outcrops of marble 
to temporarily open white marble quarries for local use, 
in connection with the buiding activities of public build-
ings and monuments. This is certainly the case for the 
ancient cities of Stratonikeia and Philadelphia, which can 
be closely linked to the two recently discovered quarry-
ing sites.

The vast quarrying district of Nicaea, comprising at 
least four large quarries, produced a grey variety of mar-
ble, only rarely a lighter, almost white, marble, which, 
in all likelihood, was too much to be absorbed by the 
local or regional markets alone. This marble may be 
identified as a novel variety of bigio antico, visibly dis-
tinguishable from the more renowned marble quarried 
on the island of Lesbos. The export of this marble could 
be enormously facilitated by transport across the lake 
of Nicaea – the Lacus Ascarius – almost to the eastern 
coast of Bythinia.

In conclusion, the recent surveys conducted in Asia 
Minor have determined unexpected and radical changes 
to our knowledge concerning the working of marble 
quarries in this part of the Roman Empire. The impor-
tance of almost all the quarries found is proven primarily 
by the wide diffusion of these polychrome marbles, the 
use of which was not limited to their regions but can 
be found primarily in Rome, the capital of the Empire, 
and a number of other important cities of the Roman 
provinces. 
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Abstract
The paper concerns the results of research conducted in 
2005-2007 in the ancient territory of Hierapolis in Phry-
gia, in cooperation with the Italian Archaeological Mis-
sion. During the archaeological surveys in the area sur-
rounding the city, numerous ancient quarries (many of 
them previously unknown) of white marble, polychrome 
breccia and alabaster were identified. They were used ex-
tensively for urban buildings and necropolises from the 
Hellenistic to the Early Byzantine period. The alabaster 
(the so-called listato and fiorito types), identified as the 
“coloured marble” of Hierapolis mentioned in Classical 
and Byzantine literary sources, was also exported in Asia 
Minor and in the Mediterranean basin. 

Keywords
Turkey, Hierapolis in Phrygia, Hellenistic Roman and 
Byzantine age, alabaster, white marble, polychrome brec-
cia, quarries.

Introduction

The archaeological surveys carried out in 2005-2007 
in the territory of Hierapolis in Phrygia were part of the 
research activities of the Italian Archaeological Mission. 
These surveys allowed for the retrieval of numerous data 
regarding the occupation of the area in antiquity; for ex-
ample the location and documentation of several quar-
ries of travertine, white marble, alabaster and of a poly-
chrome breccia that is typical of the area immediately 
north of the city1. Up to now, the studies carried out 
on those quarries that were exploited for the supply of 
building stones for Hierapolis were mostly concentrated 
on the import of valuable marbles from quite distant, 
yet better known centres, such as the famous quarries of 
Docimium (about 150-175 km north-west of the city), 
of Aphrodisias (40 km south-west) and the nearer ones 
of Laodikaeia on the Lykos (25 km south-west) and 
Thiounta (20-22 km north), the latter of which belong-
ing to the Hierapolis territory2. This is due to the fact that 
there was little documentation available concerning the 
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area immediately surrounding Hierapolis. Even though 
the distant centres were secure sources for the city’s sup-
ply, the marbles, mostly white, coming from them were 
limited in use to occasional and marginal requests, being 
mainly linked to the demands of private, high ranking 
commissioners or to public works of special relevance. In 
no way could they guarantee coverage for the large quan-
tity of materials needed in the Hierapolis building sites.

By means of systematic examination of the territory 
surrounding the city, the identification and the loca-
tion of the ancient extraction areas nearest to Hierapolis 
were made possible, and thus considerably expanding the 
documentation previously known; furthermore, a system-
atic investigation of the previously known quarries has, in 
some cases, allowed for the specification of dimensions 
and variety of extraction sectors, as well as their location. 
The majority of the quarries identified in the course of the 
recent surveys, only partially known3, are located in a 3 km 
radius from Hierapolis and accessible by routes that guar-
anteed a fast transfer of materials to the city. These quarries 
were extensively exploited both for large urban building 
sites, and for the funerary monuments of the necropolises, 
especially in Hellenistic and Imperial times, but also in the 
Early Byzantine period, even if on a lesser scale.

The territory immediately surrounding Hierapolis is 
rich in travertine quarries. They were widely exploited for 
the urban buildings and for the funerary monuments of 
the necropolises4. Thanks to the peculiar geologic nature 
of the area (Çakir 1999; et al. 2000; Özkul et al. 2000), 
other quite valuable stones, such as white marble, poly-
chrome breccia, and listato and fiorito alabaster, are avail-
able and they were amply carved in ancient times. The 
several quarries of those materials, located at a short dis-
tance from the city and recently identified through archae-
ological surveys, are the main object of this contribution. 

The white marble quarries in the territory 
of Hierapolis

The more famous white marble quarries of the Hi-
erapolis territory were located near Thiounta, an an-
cient village identified in the area of Eski Gözler. It is 

1. Scardozzi 2007, 2011. I wish to thank Prof. Francesco D’Andria, Director of the Italian Archaeological Mission at Hierapolis of 
Phrygia, for his constant support and interest in following the archaeological surveys of the city and its territory. My heartfelt gratitude also 
goes to Drs. Laura Castrianni, Giacomo Di Giacomo and Imma Ditaranto that have participated with commitment and professionalism to 
the surveys and the processing of data gathered on the field.

2. Monna and Pensabene 1977, 81-84; Waelkens et al. 1987, 117; Attanasio and Pensabene 2002, 69-76, 84; Attanasio 2003, 171-173; 
Attanasio et al. 2006, 169-176; Frate 2006, 427-429.

3. Waelkens 1986, 668; Waelkens et al. 1987, 117; Bruno 2002, 19-20; Attanasio et al. 2006, 176-179.
4. About the travertine quarries of Hierapolis see Scardozzi 2011, with bibliography.
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on the northern edge of the plateau north of Hierapolis, 
20-22 km from the city (Fig. 1) (Ritti 2002, 41-44, 
47-54). Several extraction sites were identified in this 
area and some are still in use. They are located in the 
northern periphery of Yeni Gözler, near the plateau’s 
edge, and along the side that slopes towards the village 
of Doğanlı and the Meander river5. The Thiounta mar-
ble (σόρος ἡ λευκὴ ἡ θιουντήνη) is mentioned in four 
inscriptions in the Northern Necropolis of Hierapolis, 
attesting to its value6. Its aspect and brightness make it 
extremely similar to the white marble from Aphrodis-
ias; so often only the dimensions of the crystals, slightly 

larger in the Thiountian marble, allow us to distinguish 
the two stones (Attanasio et al. 2006, 180-183). The 
archaeometric analysis, while carried out on only a few 
samples, show its use not only for the necropolis sar-
cophagi, but also in the urban area of Hierapolis, over 
a wide chronological arch, from at least the Flavian age 
to the 4th century AD (Attanasio and Pensabene 2002, 
84; Frate 2006, 429).

The Thiounta quarries, while in the Hierapolis terri-
tory, were in any case located at a considerable distance 
from the city. The area between the two sites seems quite 
rough from an orographic perspective. Arriving to town 

5. Waelkens 1982, 40; 1986, 668; Waelkens et al. 1987, 117; Pensabene 2002, 219; Attanasio 2003, 203-208; Attanasio et al. 2006, 
179-183; Scardozzi 2007, 8; 2011.

6. Judeich 1898, nn. 113, 178, 312, 339; D’Andria 2003, 58; Ritti 2006, 56-62. Only the valuable and expensive marble from the 
Docimium quarries (σόρος Δοκιμηνή) is mentioned in the inscriptions of that necropolis, apart from the Thiountian variety (Judeich 1898, 
nn. 56, 158, 209, 213, 323, 335; see also D’Andria 2003, 59-60 and Ritti 2004, 469).

Fig. 1. 3D model based on the Shuttle Radar Topography Mission data: in the square, general map of Turkey with the location of 
Hierapolis in southern Phrygia. Processing: Giacomo Di Giacomo.
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was easier only by taking a long route (about 45 km), 
pointing south-westwards at first, through the Mean-
der river, then towards south-east, on the road coming 
from Tripolis, along the eastern limit of the Lykos val-
ley; reaching Hierapolis through the winding routes that 
descended from the plateau towards the city, would have 
been much more costly. The fact that the city’s inscrip-
tions recall the Thiounta marble is proof of its quality 
and prestige; most likely, its cost must have been higher 
than that of the local marbles, such as the one quarried 
just north of Hierapolis and probably also the one from 
Denizli, never mentioned in the inscriptions. The latter 
marble could have been transported to town following a 
smooth route through the Lykos plain.

The recent archaeological surveys for the identifi-
cation of many white marble quarries in the area im-
mediately north of the city have been undertaken. This 
marble is often spotted in tones from yellowish to grey, 
with grey veins and, sometimes, rusty orange or red-
dish alabaster patches; pure white specimens are the ex-
ception. The grain is generally irregular, varying from 
medium to large, while the consistence is prevailingly 
uneven, with some parts compact and other friable (At-
tanasio et al. 2006, 176-179; Frate 2006, 429). Even 
though it is generally of inferior quality compared to 
the Thiounta marble, or other imported marbles, it is 
in any case likely that this local type was widely used 
for structural elements of the various monumental 
complexes of Hierapolis, where the use of marble was 
common7. More precious materials were reserved for 
sculptural decorations and for the more relevant archi-
tectural elements. One of the most important quarries 
for this type of marble, where extraction activities have 
resumed in recent years, opens in the narrow valley 
of a seasonal stream (the Gok Dere). It is about 800 
m north-east of the North Necropolis, connected by 
a road running near the water stream (Fig. 2, A)8. In 
a stretch of rock-face about 100 m long, three quarry 
faces can be located (about 10, 40 and 35 m long), 
where notwithstanding the heavy modern activities, 
the marks left by the picks used to extract the blocks 
and the original stepped profile of the central face are 
still recognizable. Two more small quarries, with faces 
about 20 m long and up to 6-7 m high, are 700 m 
further north-west (Fig. 2, B-C). They are character-
ized by the presence of abundant extraction debris that 
has been dumped downhill (Fig. 3), towards a trail that 

slopes south-westwards in the plain just north of the 
city and that must have been the route by which the 
blocks reached the building sites of the urban area9.

The main extraction area of the white marble of Hi-
erapolis has not been considered in previous studies. It 
is located about 1 km further north of the city, on the 
mountain Marmar Tepe (in Turkish “Marble Hill”)10. 
On the mount’s flat summit (909 m asl) and on its 
southern slope (Fig. 2, D-E), about thirty extraction sites 
are visible on a surface of almost 4 ha. The marble has a 
medium-large grain and greyish veins; the sectors, gener-
ally not very large, are excavated in the emerging rock 
bank and characterized by the presence of abundant de-
bris. Most of the extraction sectors are between 6 to 23 
m long, 4 to 14 m wide, and with faces 1.5-5 m high. 
Some of the larger ones, range between 25 to 47 m in 
length, 9 to 20 m in width and have up to 6 m high faces 
(Fig. 4). About ten other small sectors are located further 
south (Fig. 2, F), while two quarry faces (about x20 m 
long and between 3 and 8 m high), with abundant debris 
dumped downhill, are about 380 m further west of the 
latter, on the steep western slope of the mountain (Fig. 
2, G). From these quarries, Hierapolis, which is about 
2.5-3 km south, could be rapidly reached along routes, 
today merely mule trails or country roads, that descend 
south-westwards from the Marmar Tepe to the plain area 
north of the city. From here Hierapolis could be reached 
by the main road coming from the north and crossing 
the Northern Necropolis.

To complete the list of the white marble quarries of 
the Hierapolis territory, we must mention the ones north 
of the modern village of Gölemezli (Fig. 1). The best pre-
served one is located about 400 m north-east of the well-
known Gölemezli alabaster quarry (see below), and is 
characterized by a white marble with medium grain and 
rusty coloured veins11; even though the recently revived 
activities have partially destroyed the ancient extraction 
sites, at least two faces can be distinguished (10-15 m 
long and up to 4 m high) with various steps on which 
the pick marks are clear. Two other ancient quarries of 
the same type of white marble are located respectively 
about 530 m further west/north-west and 450 m north-
west, on the south-western foothills of the Karakuz Tepe: 
in the first, two small extraction faces (max length 20 m) 
have been for the most part destroyed by modern activi-
ties, while in the second, an ancient stepped face ca. 37 
m long and almost 7 m high is preserved.

7. It is possible to recall, for example, the long porticoes of the North Agora, the Theatre at the centre of the city, the North Theatre, the 
Sanctuary of Apollo, the so-called marble Stoa and the Gymnasium; furthermore, the quantity of marbles used for the revetment of the walls 
and floors of the city’s baths (the Large Baths, the Northern Baths and those of the so-called Great Building) must have been considerable. 
For these monuments see D’Andria et al. 2008.

8. This quarry is mentioned in Waelkens 1986, 668, and in Waelkens et al. 1987, 117; sampling of the marble is in Attanasio et al. 2006, 
177-179 (H1-H2).

9. Sampling of the marble from the western quarry is in Attanasio et al. 2006, 177-179 (H4). The renewal of extraction activities in 
recent years has in part damaged the ancient face of the eastern quarry.

10. Limited attempts to restart extraction have been recently carried out in some parts of the mountain.
11. Scardozzi 2007, 8. The two quarries are connected by a transportation road that in its sector nearest to the marble quarry is partially 

cut in the rock bank.
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Fig. 2. Map of the main ancient quarries near Hierapolis. Processing: Imma Ditaranto.

Fig. 3. Extraction debris 
down a small white marble 
quarry (A) and near the route 
(B) that is directed towards 
the plain immediately north 
of Hierapolis, maybe a 
transportation road; in the 
square, a vertical quarry face. 
Photos: Laura Castrianni.
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The polychrome breccia quarries in the territory 
of Hierapolis

The polychrome breccia quarries of Hierapolis are 
characterized by noticeable grey, ochre yellow and white 
inclusions, mixed in a reddish matrix. Its quarries are 
concentrated in a limited area located at the south-
western most slopes of the Marmar Tepe, that border 
north-eastwards the plain north of Hierapolis, almost 2 
km north of the city12. In the southern part of the extrac-
tion area (Fig. 2, H) various small quarry faces at differ-
ent levels are visible (some have collapsed), along a route 
that climbs towards the Marmar Tepe and that, at least in 
its lower stretch, could have been a transportation road; 
the lower face is 12 m long and 4 m high, while among 
those on a higher level the main one is 8 m long and 4 m 
high. In this sector a stepped quarrying was carried out 
and the signs of the extraction of large rectangular blocks 
using picks are clear; some of these are still in situ, par-
tially detached from the rock bank by means of rock-cut 
trenches, while others were abandoned after detachment, 
together with some semi-carved column sections. Fur-
thermore, there is a considerable accumulation of quar-
rying debris downhill.

About 100 m further north-west (Fig. 2, I), at the 
foot of the slope, is a trench (Fig. 5) that was dug for the 
extraction of the same type of stone (32.5 m long, about 
5 m high, max width 2 m). In the spared limestone dia-
phragm located west, the marks produced by block ex-
traction are also clear. Almost 400 m further north-west 
(Fig. 2, J) is a quarry face about 25 m long and up to 5 
m high (Fig. 6), in which the large steps formed by the 
extraction process of blocks and large rectangular pilas-

Fig. 4. White marble quarry 
on the Marmar Tepe; in 
the square, a detail of a 
fragmentary slab abandoned. 
Photo: Giuseppe Scardozzi.

Fig. 5. A trench dug for the extraction of the polychrome 
breccia characteristic of the area north of Hierapolis. Photo: 
Giuseppe Scardozzi.

12. These quarries are only mentioned in Waelkens 1986, 668.
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ters can be recognized; downhill, together with abundant 
debris, there are also fragments of columns. The largest 
polychrome breccia quarry is located about 50 m fur-
ther north, at the foot of the slope (Fig. 2, K). A large 
square recession is preserved, a consequence of the ex-
traction activity in the rock bank, measuring 32 m along 
a north-west/south-east axis and almost 20 m wide, with 
an enlargement of 8 x 10 m in the south-eastern corner; 
quarry faces up to 10 m high, some of which stepped, are 
present. Everywhere the marks of block extraction with 
picks can be distinguished, while out of the quarry, to-
wards the west there are abundant remains of this activity 
that have accumulated.

The polychrome breccia of Hierapolis, finds wide-
spread use in the monuments of the city through out the 
Imperial age and in the Early Byzantine period, in the 
form of columns, balustrades, mouldings, pilasters, bases 
and blocks13. It is used, for example, for the pilasters 
and the plutei of the façade of the upper floor gallery of 
the Stoa-Basilica, on the eastern side of the North Agora 
(Rossignani and Sacchi 2007, 374), and for the pilasters 
of the palestra in the Large Baths (D’Andria 2003, 196), 
both built during the 2nd century AD; column shafts 
of the same stone are found in the Severian Theatre, in 
the rooms located behind the proscaenium (Attanasio 
and Pensabene 2002, 72), and are found on the surface 
(together with rectangular bases) in many sectors of the 
urban area, such as in the southern part, south of the 
Large Baths, where a wide open space must have been 
surrounded by porticoes with breccia columns. Later, 
in Early Byzantine times columns of this same material 
were employed or re-used in the Octagonal Building at 

the slope of the hill dominated by the Martyrion of Saint 
Phillip (Caggia in press), in the Baptistery near the Ca-
thedral, and in the first order of the peristilium of the 
so-called House of Ionic Capitals, the rich residence lo-
cated at the centre of the city, near the Theatre (Zaccaria 
Ruggiu 2007, 233).

The alabaster quarries in the territory 
of Hierapolis

Until recent research, the main quarry of the Hierap-
olis alabaster was identified about 13 km north-west of 
the city, on the southern slope of the Güneşarkaç Tepe, 
3.5 km north-west of the village of Gölemezli14. The 
quarry has various faces opened along the slope, charac-
terized by long and deep extraction trenches, while abun-
dant quarry debris were dumped at the foot of the hill; 
here, fragments of slabs, columns and semi-worked capi-
tals were found. Several varieties of alabaster can be dis-
tinguished, both white (white ghiaccione alabaster) and 
coloured (listato, fiorito or a rosa); the latter is clouded in 
light colours, white, yellow, brown, etc., often with stains 
similar to arborescence (fioriture), either darker, of the 
same colours or black (Lazzarini 2002, 253).

This type of alabaster was recognized as the λίθος 
Ιεραπολίτος, that was used, according to the Byzantine 
literary sources, for the balustrades of the stairs that gave 
access to the ambon of S. Sofia at Constantinople, and 
for the sarcophagi of Theodora, wife of Justinian, and of 
the wife of the emperor Anastasios II, both placed in the 
Church of the Holy Apostles in Constantinople (Gnoli 

Fig. 6. A polychrome 
breccia quarry with a large 
rectangular pilaster only 
partially detached; in the 
squares, a detail of the rocky 
face (down) and columns 
of the same stone in the 
House of Ionic Capitals of 
Hierapolis (up). Photos: 
Giuseppe Scardozzi; Raffaella 
Bortolin.

13. Architectonic elements of this stone are also visible in the nearby city of Laodikeia on the Lykos, about 9 km south-west of Hierapolis.
14. Bruno 2002. About this quarry see also Waelkens et al. 1987, 117, and Scardozzi 2007, 8.
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1988, 46-48, 87-88, 223-224). It could possibly be iden-
tified with the “Hierapolis marble” that Strabo (IX, 5, 
16) recalled among the coloured stones from Asia Minor 
that were widely imported to Rome during the Augustan 
period (Bruno 2002, 23; Lazzarini 2002, 253).

The quarry of Gölemezli is very far from Hierapo-
lis, and the recent archaeological surveys have allowed 
for the identification of numerous alabaster quarries in 
the area immediately north-west of the city, of a large 
dimension and at a distance that never exceeds 3 km. 
Their presence is closely related to the geological charac-
teristics of the Pamukkale plateau (Çakir 1999; Hancock 
et al. 2000, 3-11), in particular those of the area west 
and north-west of the city, towards the villages of Develi 
and Akköy. Here, the interaction between the tectonic 
phenomena typical of this region and the presence of 
thermal springs produced wide fractures in the travertine 
bank; the outflow of thermal waters through the latter 
determined the development of fissure-ridges of bedded 
travertine, characterized by the presence of deep verti-
cal fissures filled with alabaster listato and fiorito. In the 
Hierapolis area 21 of these fissure-ridges have been iden-
tified, measuring between 100 and 1500 m in length, 
between 5 and 500 m in width and which rise up to 25 
m from the level of the plateau.

The documentation gathered during the surveys 
overturns the historic frame that had been reconstructed 
up to now by means of an extremely fragmentary knowl-
edge of the available archaeological documentation. It 
was believed, in fact, that the main Hierapolis alabaster 
quarry was the one north of Gölemezli, quite far from 
the city (and much nearer to the city of Tripolis), and 
that the few known extraction points north of the urban 
area were instead exclusively used to satisfy local demand 
(Bruno 2002, 20, 22-23). The data gathered during the 
systematic exploration of the territory, has instead proved 
that the main quarries of the famous coloured marble of 
Hierapolis actually were close to the city. This reappoints 
the historic value to both Paolus Silentiarius’ story (Ec
phrasis, vv. 103-104), which locates them near the urban 
area, and Philostratus’ observations (Imagines I, 12, 10), 
that related the type of stone to the geological character-
istics of the area in which the city itself was built, and in 
particular to the presence of thermal springs. In fact, the 
alabaster of Hierapolis is a calcareous stone: specifically, 
it is a banded travertine (Hancock et al. 2000, 6-9). The 
numerous alabaster quarries identified near Hierapolis 
show that the extraction activity used to be quite exten-
sive. These are characterized by narrow (between 2 and 
10 m) and deep (between 5 and 20 m) vertical-sided 
trenches, sometimes over 100 m long, dug for a selective 
extraction of alabaster included in bedded travertines. 
Each ancient trench is excavated in the site of a nearly 
vertical fissure, that was filled by this banded travertine 
and was included in fissure-ridges. Deposition of the 
travertines in these fissure-ridges was a consequence of 
precipitation following degassing of carbonate-rich hot 
waters emerging from springs aligned along active faults 
and associated fissures. The banded travertine was used 

as an ornamental stone in Hierapolis (Fig. 7), and, as 
above mentioned, also exported in Asia Minor and in the 
Mediterranean basin, but also the bedded travertines of 
ridge sides were extracted and largely used in the city as 
building stone.

A first quarriy is located about 600 m north-east of 
the northern edge of the North Necropolis, at the foot 
of the slope that rises towards the Küçük Çökelezdag 

Fig. 7. Cornice of banded travertine from Hierapolis. Photo: 
Giuseppe Scardozzi.

Fig. 8. The higher part of a very deep trench north-east of 
the city, dug for the selective extraction of the Hierapolis 
alabaster: the pick marks and the various levels at which 
the excavation was deepened are visible. Photo: Giuseppe 
Scardozzi.
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mountain (Fig. 2, L)15. It is included in a wide area of 
travertine extraction that is elongated on a north-south 
axis for about 170 m. A selective extraction of a calcare-
ous alabaster deposit was carried in a very deep trench 
which is about 10 m in height, almost 40 long and quite 
narrow, between 1.60 and 3.25 m (Fig. 8). This stone has 
a more intense colouring compared that which comes 
from north-west of the city (see below). It has a more 
vivid clouding of undulated stripes which are very simi-
lar to onyx and closely resembles the material used for 
the columns of the second order of the peristilium in the 
so-called House of Ionic Capitals and in the opus sectile 
floors of the same house (Cottica 2004, 100; Zaccaria 
Ruggiu 2007, 233). The pick marks and the various lev-
els at which the trench was deepened are very clear on the 
faces of the quarry. 

Another important nucleus of extraction sectors is 
located in the low travertine terrace just below the one 

on which the city lies, in the Çukurbag area (Fig. 2, M; 
Fig. 9, A). Here, in the central part of a long east-west 
oriented travertine fissure-ridge, a trench for the extrac-
tion of alabaster was dug; it is almost 130 m long, and 
has a maximum width of 6 m and a height that reaches 6 
m in its northern part (Fig. 10)16. The trench was acces-
sible through two passages, both opened on the southern 
side, one at the centre and the other at the eastern edge. 
There are square recesses for the insertion of wooden ele-
ments in some parts of the trench walls, possibly due to 
lifting machines; part of the bedded travertine was also 
extracted and a column and some blocks of this stone lie 
abandoned near the quarry. On the outside, towards the 
south, there is a large accumulation of debris from the 
extraction process.

In the same area, another quarry from which alabas-
ter and travertine were extracted is found about 300 m 
further south-west (Fig. 2, N; Fig. 9, B). This includes a 

15. This extraction area is mentioned in Ritti 1987, 84-87, and in Bruno 2002, 20.
16. On this quarry see also Hancock et al. 2000, 9, figs. 8 and 10.

Fig. 9. QuickBird-2 satellite image of 2007 (DigitalGlobe company) with the main ancient quarries in the Çukurbag and in the 
Öküzini areas (west of Hierapolis), and general views of the trenches. Photos: Giuseppe Scardozzi; Paolo Ciuchini.
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trench which is partially filled with debris (that are also 
accumulated immediately to the south) and oriented 
east-west for about 27 m; its width ranges between 2.20 
and 5 m, and its faces reach a height of 4 m. Another 
quarry with the same characteristics is found 250 m fur-
ther south-west, in the Öküzini area (Fig. 2, O; Fig. 9, 
C), right on the western edge of the plateau that steep-
ly slopes towards the Lykos alluvial plain17. It consists 
of a trench, dug in a travertine fissure-ridge, stretching 
north-west/south-east for about 110 m, 3 to 5 m wide, 
and with faces reaching up to 4 m (western side) and 
9 m (eastern side) in height. Abundant debris from the 
quarry’s activity was disposed of downhill. There are also 
travertine blocks and alabaster columns, some of which 
barely hewn, others with a chisel finish.

The largest extraction district of alabaster, and of the 
travertine from which it is included, is located about 
1500 m north-west of Hierapolis, in an area that stretch-
es on a north-west/south-east axis (Fig. 2, P-Y), flanking 
on two sides, for over 2 km, the remains of the ancient 
road that leads to the city of Tripolis18. This represented 
the main north-western route that, through Philadephia 
and Sardis, leads directly to the Aegean coast and Perga-
mon19. The main extraction area, located in Yarikkaya, 
is a travertine fissure-ridge about 2 km long, in which 
several trenches for selective quarrying of alabaster were 
opened on the southern side of the ancient road (Fig. 
2, P-V)20. The best preserved part of this complex is in 
the south-western and is characterized by a 350 m long 
trench that is very deep and quite narrow (max width 
4-5 m). It has been partially destroyed by the renewed 
quarrying activity of recent years. The pick marks are vis-
ible, as the various levels at which the excavation was ef-

fected, and there are some square recesses that were used 
for the wooden beams that lifted machinery and scaffold-
ing used during quarrying as well as to descend into the 
deepest part of the trench.

The north-western part of the Yarikkaya quarries was 
for the most part destroyed when extraction activities 
were resumed, but the old trenches asset can be recon-
structed thanks to a satellite image taken on February 
1968, showing the area as perfectly preserved (Fig. 11) 
(Scardozzi 2008, 6). At the south-eastern edge of the 
Yarikkaya fissure-ridge there is another quarrying sector, 
in which two trenches are present, about 100 m apart 
and north-west/south-east oriented: the first (about 60 
m long) is mostly filled with debris and refuse, while the 
other reaches a height of 5 m and a width of 4 m. Slightly 
to the north, near the ancient road (Fig. 2, R), is another 
trench (46 m long, max width 6 m); its walls are partially 
collapsed and is filled with refuse.

Immediately north of the road for Tripolis, there are 
alabaster quarrying trenches alternating with travertine 
extraction faces. They are concentrated in an area stretch-
ing north-west/south-east for 250 m (Fig. 2, W-Y). One 
of the best preserved trenches (about 70 m long, 3-4 m 
wide), but today partially filled with refuse, is located in 
the westernmost part of the complex. Clear traces of picks 
and of the large steps produced by the excavation process 
are visible, as are the square recesses for beams that were 
probably used to lift the blocks from the deepest part of 
the quarry. Just south of the trench are piles of debris 
and abandoned travertine blocks and columns. Another 
trench, more or less parallel to the one just described, is 
located slightly further north: about 80 m long, it is very 
deep (now partially filled with debris) and quite narrow 

17. This quarry is mentioned in Hancock et al. 2000, 9, fig. 9.
18. D’Andria et al. 2008, 59. The road is also included in the Itinerarium Antonini (Cuntz 1990, ll. 333,9-337,2) and in the Tabula 

Peutingeriana (IX,3-X,1).
19. Another route branched out from this main road before reaching Tripolis and proceeded westwards along the Meander valley, reach-

ing the Aegean coast near Ephesus.
20. On this area see Hancock et al. 2000, 9, figs. 4-5.

Fig. 10. Plan and profiles of 
the Çukurbag ridge highlight 
that ancient quarrying 
has given rise to trench-
like excavations, where 
vertically banded fissure ridge 
travertine has been selectively 
extracted (Hancock et al. 
2000, fig. 8).
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(about 2 m). A third, very wide trench is slightly east of 
the first: about 50 m long, it is generally 5-6 m wide and 
its walls, partially collapsed, reach a height of 6 m21. Two 
other trenches are located at the north-eastern limit of 
this complex, beyond several travertine quarry faces: the 
southernmost is 35 m long, up to 5 m high and 4.60 m 
wide, while the other is 39 m long, 2 m wide and its faces 
rarely reach 2 m in height.

These mining areas located north of the road between 
Tripolis and Hierapolis also extended northward (as doc-
umented on the satellite image of 1968), in an area sub-
sequently transformed by the expansion of the southern 
periphery of the modern village of Karahayıt.

Conclusion

From the data here exposed it seems clear that the 
outline of the supply of stone materials at Hierapolis, 

during the Hellenistic, Roman and Early Byzantine 
times, reconstructed up to now, was conditioned by 
an extremely limited knowledge of the quarries nearest 
the city22. The large amount of data gathered during 
the archaeological surveys and the preliminary mac-
roscopic analysis has in fact allowed us to carry out a 
rich documentation of quarrying areas (for which the 
topographic mapping is still in progress), contextually 
providing the sampling of the various building stones 
available. Archaeometric analyses of these samples will 
be inserted in a vast geo-database regarding the quarries 
of the Hierapolis territory. As part of a research project 
that intends to manage by use of a GIS platform the 
georeferenced quarries and their petrographic charac-
teristics, the latter are to be integrated with those of 
the stone samples taken from the Hierapolis urban area, 
with the aim of reconstructing the dynamics connected 
to the exploitation of local quarries and to the organiza-
tion of the large building sites of the city.

21. This opens south-eastwards in wider extraction faces, from which abundant quantities of travertine were also quarried.
22. See also Frate 2006, 429.

Fig. 11. The Yarikkaya area in a Corona KH-4A photo of 1968 (U.S. Geological Survey) with a few fissure-ridges of bedded 
travertine and trenches for the selective extraction of banded travertine; one of the last is visible in the square. Photo: Giuseppe 
Scardozzi.

aNCieNT MarBLe aND aLaBasTer Quarries Near HieraPOLis iN PHrYGia (TurKeY): NeW DaTa FrOM arCHaeOLOGiCaL surveYs



583

References

Attanasio, D. 2003: Ancient white marbles. Analysis and 
identification by paramagnetic resonance spectroscopy, 
Roma.

Attanasio, D.; Brilli, M.; Ogle, N. 2006: The isotopic 
signature of classical marbles, Roma.

Attanasio, D.; Pensabene, P. 2002: “I marmi del teatro 
di Hierapolis”, in: De Bernardi Ferrero, D., Saggi 
in onore di Paolo Verzone. Hierapolis. Scavi e ricerche, 
4, Roma, 69-85.

Bruno, M. 2002: “Alabaster quarries near Hierapo-
lis (Turkey)”, in: Lazzarini, L. (ed.), ASMoSIA 6. 
Interdisciplinary studies on ancient stones, Proceedings 
of the sixth international Conference of ASMoSIA 
(Venezia, 1518 June 2000), Padova, 19-24.

Caggia, M.P.: “The thermal building in the Sanctuary 
of St. Philip at Hierapolis in Phrygia (Turkey)”, in: 
Proceedings of the International Symposium “Balaneia, 
thermes et hammams, 25 centuries of collective bathing” 
(Damascus, 26 November 2009). [In press]

Çakir, Z. 1999: “Along-strikc discontinuity of active 
normal faults and its influence on Quaternary trav-
estine deposition: examples from western Turkey”, 
Turkish Journal of Earth Science 8, 67-80.

Cottica, D. 2004: “Pavimenti in opus sectile dall’insula 
104 a Hierapolis di Frigia”, Rivista di Archeologia 28, 
89-106.

Cuntz, O. 1990: Itineraria Romana, I. Itineraria Antoni
ni Augusti et Burdigalense, Stutgardiae.

D’Andria, F. 2003: Hierapolis di Frigia (Pamukkale). 
Guida archeologica, Istanbul.

D’Andria, F.; Scardozzi, G.; Spanò, A. 2008: Atlante 
di Hierapolis di Frigia, Istanbul.

Frate, O. 2006: “Il materiale lapideo come indicatore so-
ciale, culturale ed economico. Il caso dei sarcofagi di 
marmo della necropoli nord di Hierapolis di Frigia”, 
in: Badino, V.; Baldassarre, G., Le risorse lapidee 
dall’antichità ad oggi in area mediterranea (Canosa di 
Puglia, Bari, 2527 Settembre 2006), Torino, 423-430.

Gnoli, R. 1988: Marmora romana, Roma.
Hancock, P.L.; Chalmers, R.M.L.; Altunel, E.; Ça-

kir, Z.; Becher-Hancock, A. 2000: “Creation and 
destruction of travertine monumental stone by earth-
quake faulting at Hierapolis, Turkey”, in: McGuire, 
W.G.; Griffiths, D.R.; Hancock, P.L.; Stewart, 
I.S., The archaeology of geological catastrophes, Geo-
logical Society of London, Special Publications 171, 
London, 1-14.

Judeich, W. 1898: “Inschriften”, in: Humann, C.; Ci-
chorius, C.; Judeich, W.; Winter, F., Altertümer von 
Hierapolis, Jahrbuch des Kaiserlich Deutschen Archäolo
gischen Instituts. Ergänzungsheft 4, Berlin, 67-180.

Lazzarini, L. 2002: “La determinazione della proven-
ienza delle pietre decorative usate dai romani”, in: De 
Nuccio, M.; Ungaro, L. (eds.), I marmi colorati della 
Roma imperiale, Venezia, 223-265.

Monna, D.; Pensabene, P. 1977: Marmi dell’Asia Mi
nore, Roma.

Özkul, M.; Kumsar, H.; Gökgöz, A. 2000: “Caratteri 
geologici, geografici ed idrogeologici del bacino del 
Fiume Çürüksu”, in: D’Andria, F.; Silvestrelli, 
F. (eds.), Ricerche archeologiche turche nella valle del 
Lykos, Galatina, 327-339.

Ritti, T. 1987: “Attività economica”, in: Hierapolis di 
Frigia 19571987, 84-90.

– 2002: “Documenti epigrafici dalla regione di Hierapo-
lis”, Epigraphica Anatolica 34, 41-70.

– 2004: “Iura Sepulchrorum a Hierapolis di Frigia nel 
quadro dell’epigrafia sepolcrale microasiatica. Is-
crizioni edite ed inedite”, in: Panciera, S. (ed.), Li
bitina e dintorni. Libitina e i luci sepolcrali. Le leges li
bitinariae campane. Iura sepulchrorum. Vecchie e nuove 
iscrizioni. Atti dell’XI Rencontre francoitalienne sur 
l’épigraphie, Libitina 3, Roma, 455-634. 

– 2006: Guida epigrafica a Hierapolis di Frigia (Pa
mukkale), Istanbul.

Rossignani, M.P.; Sacchi, F. 2007: “La Stoà-basilica 
dell’Agorà settentrionale (Regio I)”, in: D’Andria, 
F.; Caggia, M.P., Hierapolis di Frigia, 1. Le attività 
delle campagne di scavo e restauro 20002003, Istan-
bul, 359-411.

Scardozzi, G. 2007: “Remote sensing and archaeo-
logical survey in the Hierapolis of Phrygia terri-
tory, Turkey”, in: Ehlers, M.; Michel, U. (eds.), 
Remote sensing for environmental monitoring, GIS 
applications, and geology, VII. “Remote Sensing and 
Archaeology”. Proceedings of SPIE Europe remote sens
ing, (Florence, 1720/9/2007), vol. 6749, Florence, 
1-12.

– 2008: “Old high resolution satellite images for land-
scape archaeology: case studies from Turkey and Iraq”, 
in: Remote Sensing for Environmental Monitoring, GIS 
Applications, and Geology. Proceedings of SPIE Europe 
Remote Sensing, Conference 7110 “Remote Sensing and 
Archaeology” (Cardiff, 1518 September 2008), vol. 
7110/03, 1-14.

– 2011: “Hierapolis di Frigia, dalle cave ai cantieri di 
demolizione: l’approvvigionamento di materiali lapi-
dei nella città di età imperiale e proto-bizantina”, in: 
Camporeale, S.; Dessales, H.; Pizzo, A. (eds.), Ar
queología de la Construcción II. Los procesos construc
tivos en el mundo romano: Italia y las provincias ori
entales, Anejos de Archivo Español de Arqueología, 
LVII, Madrid, 351-374.

Waelkens, M. 1982: “Carrières de marbre en Phry-
gie (Turquie)”, Bulletin des Musées Royaux d’Art et 
d’Histoire 53, 33-55.

– 1986: “Marmi e sarcofagi frigi”, Annali della Scuola 
Normale Superiore di Pisa 16, 661-678.

Waelkens, M.; De Paepe, P.; Moens, L. 1987: “Sur-
vey in the white quarries of Anatolia”, in: Araştırma 
sonuçları Toplantısi, 4 (Ankara, 2630/5/1986), An-
kara, 113-126.

G. sCarDOzzi



584

Abstract
This paper presents first results of ongoing investigations 
on the origin of marbles used in different periods in the 
architecture of the ancient city of Ephesos in Asia Minor. 
Different types of marbles that had been mined in the 
area of Ephesus were of appreciable importance for the 
whole province (e.g. also for the city of Pergamon). Geo-
logically some of these marbles belong to the Menderes 
massif, others to the Attic-Cycladic Complex. The results 
of the investigations of several important ancient quarries 
in the area during the last years were used as a database 
for these studies. The methods applied were petrographic 
investigations, chemical and isotopical analyses and espe-
cially chemical analyses of inclusion fluids and extract-
able salts (crush-leach analyses) of the marbles. Analyz-
ing the inclusion fluid chemistry was applied for the first 
time at the mausoleum of Belevi in order to investigate 
the provenance of the white marbles used there. Differ-
ent examples of architecture of Ephesos from early Hel-
lenistic to Imperial Roman times presented in this paper 
show that the city developed very early autarchic quarry 
industry without any need of marble imports. In the 
early 2nd century AD one example from the Serapeion 
proves the import of Prokonnesian marble into the city. 
On the other hand the export of Ephesian marble into 
the empire is documented by the evidence of greco scrit-
to, a special type of Ephesian marble in Roman Xanten 
(Germany) and Sirmium (Serbia).

Keywords
Marble provenance, fluid chemistry, trace elements, Oc-
togon, Ephesos.

Introduction

The scope of this paper is to present examples of dif-
ferent kinds of marbles used in Ephesian architecture and 
to investigate whether the marbles used are of local prov-
enance or whether imported marble was used, too. Fur-
thermore a short review of the Ephesian marble quarries 
will be given, including chemical data additionally to the 
isotope and EPR data recently presented by Yavuz et al. 
(2011). The method to characterize and trace the origin 
of marbles applied in this work is based on conventional 
methods like the analysis of stable isotopes and trace ele-
ments. Additional to these approaches extensive investi-
gations on the chemistry of microinclusions in marbles 
were applied. It turned out that the chemical composi-
tion of the fluids trapped in these inclusions could be an 
important tool to characterize marbles with the aim to 

THe MarBLe Quarries OF THe MeTrOPOLis OF ePHesOs aND sOMe exaMPLes 
OF THe use FOr MarBLes iN ePHesiaN arCHiTeCTure aND sCuLPTuriNG
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highlight their origins (see also Prochaska and Attanasio 
2012).

The production and the use of marbles in the area of 
Ephesos have a longstanding tradition, and a vast number 
of records on this topic exist. Vitruvius (X, 12) reports 
the romantic story of the first accidental discovery of the 
Ephesian marbles by the shepherd Pixodaros in the 6th 
century BC in the area of Belevi some 12 km in the NE 
of the city around lake Belevi. It is said that the first, 
archaic Artemision was built of marbles from the quarry 
of Belevi making this temple the first big and important 
marble architecture in history. The second, classical Ar-
temision is made of Ephesos I marbles according to the 
above mentioned authors. However extensive, systematic 
investigations on the marbles of the Artemision do not 
exist so far. An early Hellenistic example presented be-
low is the mausoleum of Belevi, where also marbles from 
Ephesian sources were used for the construction. 

In late Republican times examples of architecture 
can still be found which seem to be systematically and 
regularly made of one or two types of Ephesian marbles 
without any admixture of evidently imported or reused 
stones. The origins of the marbles of the so-called Octo-
gon, a mausoleum within the city limits of Ephesos (built 
most probably for Arsinoe IV) and the sarcophagus can 
also be related exclusively to different Ephesian quarries.

In the following centuries it seems that even promi-
nent monuments and buildings exhibit a very heteroge-
neous assemblage of the types of marbles used. A few 
examples from the beginning of the 1st century are pre-
sented below. However, it is a difficult task to fix whether 
marble production in Ephesos ebbed and marbles from 
precursor buildings were more and more reused and sub-
stituted by imported marbles. It is impossible to decide 
whether a piece of architecture is made of marble directly 
coming from a quarry and originally used for the prevail-
ing architectural piece of work or whether it is spolia. To 
evaluate these circumstances single, well-dated buildings 
have to be investigated in the whole, to see whether the 
general assemblage of the marble parts used is homog-
enous (that means coming from one single production 
site), or whether an irregular assemblage of different 
types of marbles was used. 

Nevertheless marble production, finishing and export 
certainly had a big importance for the Ephesian economy 
during Roman Imperial times as e.g. indicated in an edict 
of proconsul L. Albus forbidding the cutting of marbles in 
the area of the Ephesian harbour because of the silting up 
of the harbour basin by marble sludge. However, little in-
formation exists on the export and circulation of Ephesian 
marbles in other parts of the empire. One reason certainly 
is the lack of easy recognizable characteristics of the white 
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Ephesian marbles, which thus can easily be mixed up with 
other white marbles and misclassified. A special type of 
Ephesian marble is macroscopically very typical and can 
therefore more easily be traced: a white marble with black 
graphs or spots, the so called greco scritto, mined in dif-
ferent quarries near Ephesos, was evidently circulated 
throughout the whole empire. Ongoing research reveals 
findings of this Ephesian marble in the Roman cities of 
Xanten (Germany) and in Serbia. It seems that the lack 
of typical features that can be recognized with the naked 
eye of the white Ephesian marbles is the main obstacle to 
trace the Ephesian marbles in remote cities of the empire. 

Marble quarries in the area of Ephesos

The metasedimentary series of the Ephesos area com-
prises a sequence of about 4 km in thickness belong-
ing to the upper part of the Menderes massif and the 
Kykladic complex (Okay 2001; Güngör and Erdogan 
2002). The lowermost parts of the sequence are Palaeo-
zoic units with phyllites, micaschists, and quarzites. The 
Mesozoic Kayaalti formation consists mainly of different 
types of platform carbonates comprising calcite marbles 
as well as dolomitic layers. The grade of metamorphism 
of these carbonates is variable and reaches higher amphi-
bolite facies in the upper part of the Kayaalti formation 
(e.g., corundum in the Milas marble formation of the 
Menderes massif ). Smaller fragments of the Lycian Nap-
pes occur in the area south of Selçuk. The carbonates of 
the “seven sleepers cave” next to Ephesos and a block of 
limestone found in a workshop (stone-sawmill) in Ter-
race House II may belong to this unit.

Until now no attempt has been made to assign the 
Ephesian marble quarries to different geologic forma-
tions. The two isotopic fields of Ephesian marbles already 
recognized by Manfra et al. (1975) and by Herz (1987) 
seem to reflect two geologically different groups of mar-
bles. In the light of the complicated geological situation, 
it is expected that even more groups of different types of 
marbles exist. 

Detailed geologic information on the Ephesian mar-
bles is rare. So far, a summary of the Ephesian marble 
quarries was presented at the ASMOSIA VII conference 
by Koller et al. (2003). Recently Yavuz et al. (2011) pub-
lished a comprehensive paper on the Ephesian quarries 
and grouped them in four categories. Additionally to 
the well-known Ephesos I and Ephesos II groups they 
found two quarries (Aya Klirkiri and the so called Farm 
quarry), which do not fit within the composition of the 2 
established main groups. So far this paper gives the most 
extensive and detailed information on the physico-chem-
ical characteristics of the Ephesian marbles. In the latter 
paper the isotope composition of all Ephesian quarries 
are given and therefore not replicated here. 

Widely scattered in the region of Ephesos at least 40 
ancient marble quarries are known. The most important 
locations of ancient marble production are situated in 
the surroundings of the village of Belevi some 12 km NE 

of Ephesos. Besides the famous Belevi quarry mentioned 
above, which evidently was not used in Roman times any 
more, a couple of big and important quarries of white 
marbles of high quality occur in close vicinity. 

Approximately 10 km NE of Belevi in the area of the 
small village of Hasançavuslar a series of quarries can be 
found where a white marble typically exhibiting black 
specks occurs. This so-called greco scritto is well known 
in Roman architecture and its origin has been passion-
ately debated in the recent years. 

As mentioned above, there are two main different 
types of marbles, which can be distinguished on the basis 
of their isotopic and chemical composition. Current in-
vestigations show that this discrimination, which original-
ly based solely on the isotope composition, is also reflect-
ed by the trace element composition and by the chemi-
cal composition of the inclusion fluids of the Ephesian 
marbles (Prochaska and Grillo 2010). Ephesos I includes 
the quarries of Ahmetli Koyu, Kentli Çiftliği, Urfalidaği-
Tepesi Gölluce, Urfalidaği-Tepesi, and some quarries of 
white marbles in the area of the village Hasançavuşlar. 
The Belevi quarry, the Kuşini underground mine, and the 
small quarry near Sağlic are the only quarries known so far 
which belong to the Ephesos II group.

Examples of the use of marbles in the city of 
Ephesos

In the following a few examples of marble architec-
ture and sculptures from Ephesos during different peri-
ods in history will be presented. It seems that the first 
marbles used for the early Ephesian architecture came 
from quarries close at hand to the Ephesian architects, 
and that at least for architectural purposes no imported 
marbles were used at that time. For sculpturing purposes 
and for the decoration of Ephesian monuments, how-
ever, imported non-Ephesian marbles were used already 
in early Hellenistic times, as shown below. 

The mausoleum of Belevi

Within the last years the marbles of the mausole-
um of Belevi have been intensely investigated and the 
types of marbles used for the main architecture are well 
known. This monument dates from the late 4th to early 
3rd century BC and is located some 14 km NE of the 
ancient city of Ephesus. The grave-owner is not known, 
but according to the size and the outstanding quality of 
the building the mausoleum must have been built for 
a prominent historical personality. During the last years 
the provenance of the marbles of the mausoleum were 
extensively investigated (Prochaska et al. 2007; Prochas-
ka and Grillo 2010).

A core of grey, banded bedrock marble was cut direct-
ly from a mountain ridge and formatted in cubic shape 
by quarrying the flanks of the hill. This cube forms the 
centre of the pedestal of the two-story monument. The 
blocks removed during shaping of the ridge were used in 
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the architecture of the mausoleum in non-visible parts. 
Hand-worked stone of a white, medium-grained marble 
encased the core of formatted bedrock marble and gave 
the impression that the Doric-style pedestal was mas-
sively layered. The upper level was designed in Corin-
thian architecture with a peristasis with eight columns on 
each side. On the southern side of the building a burial 
chamber with an antechamber forms the central part of 
the mausoleum. A monumental sarcophagus, originally 
standing in the main chamber and decorated with a male 
figure lying on top of the lid, is now displayed in the mu-
seum in Selçuk. More than 100 marble samples of differ-
ent parts of the architecture and 20 marble sculptures or 
fragments of sculptures were sampled and investigated in 
order to elucidate the origin of the marbles used.

Fig. 1 shows the results of the isotope investigation as 
well as a bivariate diagram of the two main coordinates 
of a discriminate analysis using stable isotopes trace ele-
ment composition and also the results of the chemical 
composition of the inclusion fluids. It is evident that the 

marbles of the architecture of the mausoleum cluster in 
two groups both matching very well the Ephesos I mar-
bles. One group is related to the marbles from the krepis 
and from the footwall tiles which are of medium quality 
and fit very well to the marbles of a location called Göl-
luce not far from the mausoleum (Attanasio et al. 2006). 

The marbles of the second group was used for the 
cella-walls, colums etc. and are of a very good white qual-
ity. This stone also belongs to the Ephesos I marbles but 
cannot be assigned to a single quarry within this group. 

20 samples from sculptures found during different 
excavation campaigns at the mausoleum were investi-
gated following the same methods applied in the study 
of the marbles of the architecture. The results shown in 
Fig. 2 reveal two different compositional groups of white 
marbles. One group plots within the Ephesos I field and 
coincides with the white marbles of the architecture, the 
other one clearly is not of Ephesian origin. The compo-
sition of these medium-grained white marbles of high 
quality matches best the marbles of Heraklea.

Fig. 1. The isotope composition and the results of the discriminant analysis of the two main types of marbles of the architecture 
of the mausoleum of Belevi reveal two groups of marbles both belonging to the Ephesos I. The variables used for the discriminant 
analysis are: Fe, Mn, Sr, Li/Na, K/Na, Br/Na, I/Na, d18O ‰, d13C ‰. 

Fig. 2. The discrimination analysis 
of the sculptural decoration of the 
mausoleum shows that a part of the 
sculptures was made of Ephesos I 
marble like the main architecture. 
The rest of the statues was made of 
marble from Heraklea, which was 
a famous producing site south of 
Ephesos. The variables used are: Fe, 
Mn, Sr, Li/Na, K/Na, Br/Na, I/Na, 
d18O ‰, d13C ‰. 
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The Octogon of ephesos

Another example for the use of Ephesian marbles pre-
sented in this paper is the so called Octogon, a mauso-
leum within the city limits of Ephesos built in late Hel-
lenistic to early Roman Imperial times. It is situated in a 
prominent position of the city between the Terrace House 
II and the Curetes Street, one of the major thoroughfares 
of the city. This edifice is supposed to be the tomb of Arsi-
noe IV, who was killed in Ephesos in 41 BC on order of 
her sister Cleopatra VII (Thür 1990). Within the frame 
of a recent project (Technical University of Vienna and 
Austrian Archaeological Institute) the possibility of an 
anastylosis of the Ephesian Octogon is investigated.

The base of the building is a vaulted sepulchre en-
cased by some sort of opus caementitium and white 
marble of high quality as an outer shell. Above this sub-
struction an octagonal cella surrounded by an octago-
nal peristasis with columns in Corinthian order formed 
the main architecture. A plain sarcophagus of a coarse-
grained light grey marble can be found in the sepulchre. 
Both chest and lid of the marble are without any decora-
tion. 23 samples from the architecture, 2 from the vault 
and 1 sample from the sarcophagus were investigated for 
this study.

The marbles of the architecture and also of the vault 
are medium-grained and white and cannot be distin-
guished from each other with the naked eye. However, 
the chemical investigation clearly shows that the stones 
of the vault are entirely different from the stones of the 
architecture (Fig. 3). The main construction is made of 
Ephesos I marble, which exhibits the typical heavy d13C 
composition. The multivariate discrimination analysis 
displays a relatively homogenous composition of the 
marbles of the architecture suggesting that the build-
ing material originated from one single Ephesian source. 
Two samples from the vault of the sepulchre plot close to 
the Ephesos II field thus clearly descending from a dif-
ferent source than the marbles of the main architecture.

The marble of the sarcophagus is evidently differ-
ent in several respects from the above described material 
of the architecture. The rock is coarse-grained and very 
massive. Presently the sarcophagus is covered by a mas-
sive crust of sinter. A petrographic investigation showed 
that the calcite marble is very pure with a low content of 
silicate minerals. Under the microscope a characteristic 
poikiloblastic texture is revealed. Very big calcite blast ex-
hibit typical narrow twin lamellae enclosing smaller cal-
cite crystals. MGS (maximum grain size) is very high, 6,5 
mm for the quarry sample from the Farm quarry shown 
in Fig. 4, and 5,8 mm for the sample from the sarcopha-
gus. Of all Ephesian quarries only the marbles from the 
Farm quarry (Yavuz et al. 2010) display a corresponding 
texture. Two microphotographs are shown for compari-
son in Fig. 4. 

A number of different variables (Mg, Fe, Mn, Sr, DS, 
K/Na, I/Na, Br/Na, d18O, d13C) were considered for the 
discrimination analysis (Table 1). The composition of 
the sarcophagus of the Octogon turned out to match to 
a high degree the marbles of the Farm quarry (Yavuz et 
al. 2010) with an absolute probability of 62,1 %. This 
coincidence is in good agreement with the petrographic 
similarity suggesting the origin of the marble of the sar-
cophagus from this quarry. 

Table. 1. Numerical results of the statistical calculation of the 
provenance of the marble from the sarcophagus of the Octogon 
explicitly assigning this marble to the Ephesian Farm quarry. 
The variables used are: Mg, Fe, Mn, Sr, DS, K/Na, I/Na, Br/Na, 
d18O, d13C.

Dis-
tance

abs.
prob.

rel.
prob.

Prove-
nance

rel.
prob.

Prove-
nance

1st choice 2nd choice

1,77 62,1 100,0 Farm - -

Fig. 3. The isotope composition and the results of the discriminant analysis of the two main types of marbles show that the 
investigated samples from the Octogon are exclusively of Ephesian origin. The marbles of the architecture and the vault belong to 
the Ephesos I respectively to the Ephesos II group. The sarcophagus clearly coincides with the composition of the Farm quarry. 
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The temple district of the serapeion in ephesos

Immediately bordering the Ephesian Agora on the 
west this monument is one of the best preserved ruins 
of the city and originates from the 2nd century AD. The 
centre of the district was a temple (approximately 30 x 
36 m) with a prostyle portico with monolithic columns 
of 15 m height and Corinthian capitals. After an earth-
quake in the 4th century the temple was destroyed and 
partly reconstructed as Christian ritual site. 

The results of a provenance study presented here 
refer only to one single sample from a luxuriously egg-
and-dart decorated entablature from a part of the tem-
ples on the top of the stairway. This single sample is far 

from being representative for the whole building, but 
until now no systematic investigation of the provenance 
of the marbles used in the construction of this temple 
is available. 

The white marble is medium-grained and of high 
quality. The chemical characteristics are a low Fe con-
tent (127 ppm) and a very low Mn content of 12 ppm. 
The isotope numbers (d18O is -1,87 and d13C is 2,93) 
fall well within the Prokonnesos field. Also the dis-
criminant analysis (Table 2, Fig. 5) clearly excludes 
Ephesian provenance and points out a Prokonnesian 
origin of the marble with an absolute probability of 
65,3 %.

 

Fig. 4. Microphotographs of the sarcophagus sample (right) and of a sample of the Farm quarry (left) for comparison. It is 
noteworthy that both samples are very similar and share the same rare poikilitic texture. Length of the image is in both cases  
7 mm.

Fig. 5. The multivariate 
discriminant analysis of 
Ephesian and other relevant 
marbles and the plot of the 
investigated sample from the 
Serapeion. This sample falls well 
within the compositional fields 
of the Prokonnesian marbles 
with an absolute probability of 
65,3%. The variables used were: 
Mg, Fe, Mn, Sr, DS, Li/Na, Cl/
Na, K/Na, I/Na, Br/Na, d18O, 
d13C.
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Dis-
tance

abs. 
prob.

rel. 
prob.

Prove-
nance

rel. 
prob.

Prove-
nance

1st choice 2nd choice

2,45 65,3 93,9
Prokon-

nesos
5,4

Aphro-
disias

Table 2. The statistical calculation of the provenance of the 
marble sample from the Ephesian Serapeion allows a clear 
assignment of this sample to a Prokonnesian origin. The 
variables used are: Mg, Fe, Mn, Sr, DS, Li/Na, CI/Na, K/Na, 
I/Na, Br/Na, d18O, d13C.

Even though a sound and comprehensive investiga-
tion on the Serapeion still is missing, this example shows 
that in the 2nd century AD imported components at 
least of elaborate parts of the architecture start to appear 
in Ephesian architecture despite of the well developed 
marble quarry industry of this region. Investigations on 
contemporaneous architecture of the city are in progress 
(e.g. Hadrian’s temple) and show that the building mate-
rial is much more heterogeneous consisting of different 
types of marbles. An extensive study on this topic is in 
progress.

Greco scritto

During the last years the nature and origin of a very 
special type of marble called greco scritto has been pas-
sionately debated. For decades the greco scritto was con-
sidered to come from different localities from the area of 
Cap de Garde in Algeria (Pensabene 1976; Price 2007; 
Antonelli et al. 2009). A comprehensive discussion of 
this special type of marble and the problems related to 
its provenance is given by Attanasio et al. 2012. Still 
missing, but of crucial importance is a clear, undisputed 
definition, demarcating this special marble from ubiq-
uitous occurring white/grey marbles with dark veins, 
bands, etc. 

Because of its white-black speckled structure, this 
type of marble was mainly used for plates and tiles for 
wall or floor decoration and to some extent for columns 
(e.g. terrace-house in Ephesos) but virtually never in 
sculpturing. Under the microscope the black dots are 
manifested as areas of fine-grained dolomite clusters with 
organic matter and other non-carbonate impurities on 
the grain boundaries. 

The Hasançavuslar quarries, some 20 km NE of the 
ancient city of Ephesos, are the source of the Ephesisan 
greco scritto. There are several quarries of different size 
in this region which produced not only the typical greco 
scritto but also grey and white marbles. 

Within the frame of this work, two sets of samples 
of white marbles with black specks were investigated. 
The first group of samples, kindly made available by Bo-
jan Djuric, is from Sirmium (today Serbia), the ancient 
capital of Roman Pannonia. Another series of samples, 
macroscopically classified as greco scritto from the Ro-
man town of Xanten (today Germany) were supplied by 
Vilma Gedzviciute. 

With the help of a multivariate discriminant analysis 
the two sample sets were investigated in view of their 
possible origin from one of the known greco scritto sites 
of Ephesos. For the multivariate discrimination analysis 
the data obtained from the 2 sets of the above described 
samples and also from 2 quarry localities from the re-
gion of Ephesos (quarry Zimpara and quarries near the 
village Hasançavuslar) and samples collected during a 
field campaign in 2007 from Cap de Garde/Algeria were 
used. The latter set of samples is very heterogeneous re-
sulting in a very large compositional field as can be seen 
in Fig. 7.

The composition of 2 samples out of 12 from the 
Xanten and the Sirmium samples turned out to lie well 
within the range of the Ephesian greco scritto quarries. 
As also the petrographic characteristics are practically 
identical with the Ephesian greco scritto these 2 samples 
can be assigned with a high probability to an Ephesian 
origin. The remaining 10 samples form a more or less 

Fig. 6. Greco scritto-type samples of marble slabs from Roman Xanten (left) and from Sirmium (right). One sample (marked by an 
arrow) of each set turned out to be of Ephesian origin.
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narrow cluster off the known compositional fields mak-
ing an Ephesian origin at least from the known quarries 
very unlikely. For these samples the origin remains un-
known so far and further work on this problem has to be 
done. In any case it is evident that a provenance of the 
investigated samples from the Cap de Garde quarries is 
out of question. 

Conclusions

The examples of Ephesian architecture presented in 
this paper show that the early Hellenistic mausoleum of 
Belevi used different types of local marble for the archi-
tecture. The first assumption that the building material 
was taken from the famous quarry of Belevi (belonging 
to Ephesos II), which is within the visual range of the 
mausoleum, did not prove true. In fact, the marble of 
the blocks encasing the pedestal as well as walls, col-
umns, entablature, etc. of the upper level of the mauso-
leum matches perfectly the composition of the marbles 
from the quarry Kentli Çiftliği or Ahmetli Koyu, which 
is located some 5 to 7 km NE of the mausoleum. The 
sculptures and the decoration were made partly of high 
quality Ephesos I marble. It is worth to note that a part 
of the marble decoration (lion griffins, horse statues, 
etc.) were clearly made of the famous marble from Her-
aklea which was one of the highest prized marbles in 
antiquity. 

The architecture of the Late Hellenistic Ephesian 
Oktogon, most probably the mausoleum of the Ptole-
maic princess Arsinoe IV, is homogenously made of 
Ephesos I marble. The vault of the sepulchre was made 
of Ephesos II marble. The construction material of this 
building is homogenous and exclusively of Ephesian 
origin. It seems that no spolia or reused marble blocks 

were applied in this architecture. The sarcophagus also 
originates from an Ephesian source, and in this case it 
was possible to trace a single quarry (Farm quarry ac-
cording the nomenclature of Yavuz et al. 2010) for its 
provenance. It seems that until Late Hellenistic times no 
substantial import of marble into Ephesos for architec-
tural purposes took place. In contrast to this observation 
is the use of Prokonnesian marble in the Pergamon Altar, 
one of the finest pieces of art from Hellenistic times. As 
shown by Cramer (1998), the Great Frieze and the Tel-
efos Frieze were mainly made of Prokonnesian marble 
(subordinately also of Thassian and local marbles) thus 
proving the circulation of Prokonnesian marble already 
in Attalide times. 

One sample from the Serapeion from the 2nd century 
AD turned out to be of Prokonnesian origin. Evidently 
at that time already a certain import of Prokonnesian 
marble into Ephesos took place, at least for some special 
pieces of architecture like capitals, etc. Similarily Cramer 
(2004) reports the use of Prokonnesian marble (Hafen-
thermen) in Ephesos in the 2nd century AD.

The proof of findings of Ephesian greco scritto 
samples in the Roman cities of Xanten/Germany and 
Sirmium/Serbia are imposing examples of the export 
of Ephesian marbles. From each of these localities one 
white-black mottled sample could be assigned to the 
Ephesian greco scritto quarries. This is remarkable inso-
far as the transport of the Ephesian marbles to these lo-
calities meant a long haulage on land, which was much 
more expensive and arduous compared to the shipping 
on the sea route. It is assumed that white Ephesian 
marble was exported on a bigger scale, but as evident 
macroscopic features are lacking in this case, extensive 
analytical investigations will be necessary in the future 
to verify the circulation of Ephesian marble in the Ro-
man Empire.

Fig. 7. The result of the 
multivariate discriminant 
analysis of greco scritto samples 
from Xanten/Germany and 
Sirmium/Serbia. One sample 
from each locality falls well 
within the compositional fields 
of the Ephesian Greco Scritto. 
The variables used were: Mg, 
Fe, Mn, Sr, DS, Li/Na, Cl/Na, 
K/Na, I/Na, Br/Na, d18O, d13C.
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Abstract
The quarry of Pagani is located on a small hill over the 
Gulf of Gera 2.5 km west of the city of Mytilene on 
the island of Lesbos. It is a gray ‘marble’ quarry that 
belongs to the same geological unit as the well-known 
quarry of Moria situated 6 km northwest of Mytilene. 
Abundant fishbone patterned tool marks are very well 
preserved on large quarry faces. Unfinished architec-
tural elements (especially columns) are scattered over 
the hill, and the remains of the quarrying process have 
covered the entire area. The quarry was in use dur-
ing the Late Roman period, as is indicated by surface 
finds, and it could have been a source for the Lesbian 
marble widely used during the Roman and Byzantine 
periods.

Keywords
Quarry, marmor Lesbium, limestone, Pagani-Alyfanta, 
Mytilene, Lesbos, Roman, Late Roman.

Introduction – Location (Fig. 1)

The Pagani-Alyfanta ‘marble’ quarry lies on a low hill 
in the area of Aghios Nikolaos Alyfantas about 2.5 km 
west of Mytilene in the Gulf of Gera and 1 km away 
from the Alyfanta settlement. The region is generally 
known as Pagani. 

The quarry became known in 1965 when the late 
ephor S. Paraskevaidis brought the site to the attention 
of S. Charitonidis who published a brief description of it 
in the Archaeological Deltion1. Since then the quarry has 
remained unstudied.

THe aNCieNT QuarrY aT PaGaNi-aLYFaNTa, LesBOs, GreeCe

G. A. Zachos and E. Leka

It belongs to a group of quarries scattered around the 
ancient chora of Mytilene. Two of them are located to the 
north of the city: the Kourtzi quarry on the fringe of the 
ancient Asty (Charitonidis 1961-1962, 262-263) and 
the better studied Moria quarry 2 km east of the hom-
onymous village and 4 km north of Mytilene2. Another 
two quarries, that of Pagani-Alyfanta and one at Skala 
Loutron (Charitonidis 1965, 490), are situated around 
the Gulf of Gera. Those at Tarti, Aghia Paraskevi-Tsaf, 
Mageiras and Aghios Isidoros are located on the rocky 
south coast of the island between the entrance to the gulf 
and the town of Plomari3.

Description of the ‘marble’

The Pagani-Alyfanta quarry belongs to the same geo-
logical horizon as the other known quarries of southeast 
Lesbos. The extracted ‘marble’ is of medium quality, con-
taining numerous cracks and veins, light grey in color and 
presents macroscopically medium- to large-sized grains. Pe-
trographic and chemical analysis of three samples by Kelli 
Kouzeli at the Stone Centre of the Ministry of Culture re-
vealed that ‘Pagani-Alyfanta marble’ is actually a crystalline 
limestone with a limited presence of dolomite, quite simi-
lar to the stone of the Moria, Tarti and Tsaf quarries4. This 
kind of material was mainly suitable for architectural use.

Description of the quarry

The quarry is located in a rounded hill, 139 m high, 
and can be easily accessed by two different paths5 (Fig 
1B). The northeast and south-southwest slopes are quite 

1. Charitonidis 1965, 491-2; Κontis 1978, 242; Αxiotis 1987a, 127, 193, fig. 139, 1987b, ΙΙ, 723.
2. Millar and Williams 1993, 1994; Pensabene 1998; Lazzarini et al. 1999; Varti-Mataranga and Katsikatsos 2001; Cramer 2004, 126-130.
3. Charitonidis 1963, 269; Αxiotis 1987a, 82-83, 183-184; Varti-Mataranga and Matarangas 2005.
4. Lazzarini et al. 1999; Varti-Mataranga and Katsikatsos 2001; Varti-Mataranga and Matarangas 2005. The characterization of this 

material as ‘marble’ does not refer to its petrographic identification but rather to the ancient terminology of marmor Lesbium.
5. Access to the site is rather easy. One path follows the Mytilene-Kalloni highway to the bridge that leads to the modern Alyfanta settle-

ment. After passing over the bridge, one turns right and follows a secondary road that runs parallel to the highway for 60-80 m until a fairly 
wide (2-2.5 m) track road (path 1) on the left. This road follows the contours of the west slope of a hill opposite to the quarry and offers an 
excellent view of the overall quarry. After walking about 600 m in a southerly direction, one arrives at a crossroad and, following its right 
branch, one arrives after a 200 m walk at the small chapel of Aghios Nikolaos Alyfantas, located on the spur of a low hill (133 m high) just 
100 m away from the quarry to the northwest. 

An alternative route is a narrow path that one finds to the right after a 100 m walk away from the beginning of the aforementioned 
track road (path 2). This path runs almost parallel to the track, though at a lower level. Then after a 15 min walk, one comes upon a modern 
fountain with basins for the watering of animals. The fountain was constructed partly out of ancient pieces in secondary use. After this point 
the path turns to the west, and it is a 5 min walk to the foot of the quarry’s hill. 

Another access route to the site starts at the junction between the Mytilene-Kalloni highway and the road leading to the Kedro settle-
ment. From this point one can follow a narrow path among the olive trees to the base of the hill, then climb over the northwest slope, a 
rather strenuous route.
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Fig. 1. A) Map of Lesbos: quarries in the SE part of the island; B) Map of Pagani-Alyfanta region. Designs: G. Zachos-E. Leka. 
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Fig. 2. Pagani-Alyfanta quarry: A) Section S-N; B) Section E-W; C) Plan of the quarry. Designs: G. Zachos-E. Leka. 
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Fig. 3. Sections of Sectors A, B, E. Designs: G. Zachos-E. Leka.
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steep, while the northwest slope descends more gradually 
to the coastal zone of the Kedro area. The hill is covered 
with bushes, apart from the northwest slope which is 
covered with olive trees, just as the area around the hill.

Judging from the geomorphology of the central area, 
the rock at the top of the hill initially had a natural cres-
cent shape opening to the west and, for this reason, only 
the southern, eastern and northern parts of the hill were 
exploited, i.e. a total area of 375 m2 (Fig. 2). The cut-
ting and other traces of extraction are well preserved due 
to the high resistance of the rock to weathering. Also, 
apart from the vegetation, the site is free of modern de-
bris since access by vehicle is rather difficult. This is in 
contrast with other quarries that have been transformed 
into campgrounds (Tarti) or places for the disposal of 
garbage (Moria).

The Main Quarrying area can be divided into six 
sectors as follows: two major sectors (A and B) in the 

north and four minor ones (C, D, E, F) in the east and 
south (Fig. 2 and 3). The entrance to the quarry as a 
whole is situated between the northern and the eastern 
sectors. It is actually a natural opening that formed on 
the northern side when the place was transformed into 
quarry. The sockets of three horizontal wedges, which are 
visible on the edge of this area, suggest an intention to 
extend the quarrying at this particular point.

sector a, on the northeast side, is a steep vertical 
quarry face, 6 m high and 2 m wide, where three working 
faces can be distinguished: a horizontal step measuring 
0.55 x 0.70 m and two vertical faces, 1.40 and 1.80 m 
high, respectively. All these faces are covered with distinct 
tool marks that form fishbone patterns. The quarrying in 
this sector ceased probably because of three deep vertical 
cracks along the rock (Fig. 4).

sector B, on the northern side, is a stepped complex 
composed of three distinct sections. The first one has a 

Fig. 4. Sector A. Photo: G. 
Zachos-E. Leka.

THe aNCieNT QuarrY aT PaGaNi-aLYFaNTa, LesBOs, GreeCe



597

west-east orientation, a total height of 7 m, a length of 
9-10 m and a width of about 3 m. It has been quarried 
in successive steps whose heights and widths vary from 
0.35 to 0.55 m and from 0.55 to 1.75 m, respectively. 
The second section has a north-south orientation, and 
is vertical to the previous one. It is similar to the first 
section in height, width and in the form of the steps 
whose heights vary from 0.45 to 0.90 m and whose 
widths vary from 0.20 to 1.70 m. Quarrying stopped at 
specific points along both sections existing probably due 
to flaws (cracks) in the rock. The last section, oriented 
east-west, was formed by the quarrying of a rock that 
protrudes from the outer face of the first section. The 
exploitation of this sector was a well-planned operation 
since it allowed the quarrying of the three available sides 
of the rock. Tool marks in fishbone patterns and other 
marks produced by the pick-hammer are visible on the 
vertical and the horizontal surfaces of the steps, respec-
tively (Fig. 5).

Above the aforementioned sector, two rectangular 
blocks were in the process of being extracted, and a pair 
of guide lines were incised with a point at the bottom 
of the cavity. An extraction channel was carved with a 
pick hammer alongside the inner line for half the length 
of the blocks, evidence that quarrying ceased probably 
due to the crack that runs diagonally at this point in the 
rock. The same phenomenon is repeated just one meter 
to the right where the quarrying of a column was inter-
rupted due to similar defects in the rock. In the same 
place a quarry mark in the form of a large asymmetric 
X was engraved on the rock surface; its purpose remains 
unknown. On the other hand, hollowed out in the same 
area, a shallow, almost round, basin about 0.25 m in di-

ameter can be interpreted as an installation for the repair-
ing and/or cooling of tools6 (Fig. 6).

On the eastern side of the quarry there are three large 
quarrying sectors (C, D, e), about 5.5 m high, cut into 
the hillside from which isolated blocks and groups of 
blocks were extracted. These must have resulted in rect-
angular pieces and a number of small and medium-sized 
unfluted columns, like the one left unfinished in the area 
(preserved length 2.10 m, diameter on the top 0.55 m). 
All the surfaces are densely covered with fishbone pat-
terned quarry marks (Fig. 7). 

The southern part of the quarry (sector F) is nothing 
more than a rock of medium height that has three oblong 
steps carved into it, probably resulting of the extraction 
of three large columns.

The flat empty space situated in the middle of the 
crescent, and now covered with weeds, may have been 
the area that was used for the finishing of the quarry 
products, as can be surmised from three medium-sized 
columns left there unfinished. 

The west slope of the quarry hill is covered with thick 
layers of closely packed quarry waste and debris from 
ancient stone working, such as chips and fragments of 
rock, while a large number of small partly worked col-
umns have been incorporated into a series of modern 
low terrace walls. A trapezoidal piece, probably curved 
inside but quite difficult to interpret (the two parallel 
sides measure 0.90 m and 0.515 m, respectively)7, and 
the base of a column (diameter 0.70 m) have been found 
in this area as well. All these suggest that, after making 
most of rough-hewing in the aforementioned adjacent 
area, the open western part of the hill was used for the 
deposition of the quarry waste, a rather common practice 

Fig. 5. Sector B. Photo: G. 
Zachos-E. Leka. 

6. For similar basins, see Kozelj 1988a, 38; 1988b, 18-19.
7. For these difficulties, cf. Dworakowska 1975, 39.
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(Dworakowska 1975, 98), and probably at the same time 
the slope was utilized for the transportation of the semi-
finished products to the nearby coast.

Outside the sickle-like main exploitation area, there 
are two independent quarry sectors (G and H)8. sector 
G was opened at the northeast corner of the hill. It is 
Pi-shaped, 8.5 m high, but only partly exploited (Fig. 
8). On the opposite side of the hill, sector H consists 
of a natural, quite spacious, cavity that was quarried in 
vertical faces reaching 6 to 8 m in height. Both sectors 
have been only partially, although heavily, exploited due 
to the lower quality of the rock. In particular, they were 
interrupted by more or less wide fractures that still left 
extensive areas of sound and compact rock to facilitate 
the quarrying (Fig. 9).

A few meters away from sector H, in a southeast di-
rection, traces of surface extraction (SE) are also visible, 
while rather limited, indicating attempts to find suitable 
material. Similar tests are visible on the south slope of 
the hill as well. This evidence, along with the faults in 
the rock that are apparent on different quarried faces, 
suggests the efforts of the quarry owners to find alterna-
tive solutions after they had completed the exploitation 
of the central area and that of the two external sectors. 
The failure of their efforts was probably the reason for 
the abandonment of the quarry.

The extraction techniques and the quarry products

The morphology of the quarry at Pagani-Alyfanta is 
closer to that of the Tarti and Aghia Paraskevi-Tsaf quar-
ries than to that of the Moria quarry. In the latter, the 
extraction was done by means of pits due to the geomor-
phology of the area and the nature of the deposits (Millar 
and Williams 1993, 216). At Pagani-Alyfanta, and more 
or less at Tarti and Tsaf, the natural shape of the hill made 
possible the exploitation of the rock in the form of steep 
vertical faces. Also, the limestone deposits are uniform 

and compact, in contrast to Moria where they “appear to 
have been folded between layers of the country rock in a 
series of beds or veins and the workings seem to have ex-
tracted the marble by following them” (Millar and Wil-
liams 1993, 216).

The main quarrying technique at Pagani-Alyfanta 
was the extraction of oblong rectangular blocks by carv-
ing channels with the pointed side of a pick-hammer 

8. At Moria quarry, also, there are separate pits apart from the main quarry area (Millar and Williams 1994) and at Tarti there is a second 
exploitation area as well (Varti-Mataranga and Matarangas 2005, 14).

Fig. 6a. Basin for the repairing and/or cooling of tools. Photo: 
G. Zachos-E. Leka.

Fig. 6b. Extraction channel above Sector B. Photo: G. Zachos-E. 
Leka. 

Fig. 7. Sectors C, D, E, F and unfinished column. Photo: G. 
Zachos-E. Leka. 
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tool, after having defined the general shape of the blocks 
by means of guide lines incised with a point (Kozelj 
1988a, 33-34; Kozelj et al. 2006, 668-670). During this 
operation the worker carved the rock from one end to 
the other and then backwards, producing characteristic 
tool marks that form fishbone patterns, which are abun-
dant on the vertical quarry faces. Afterwards he released 
the bottom side by using wedges then leveled it with the 
rear side (hammer) of the same tool. The same extrac-
tion technique was used at the Moria (Pensabene 1998, 
178, tav. 18-21), Tarti and Tsaf quarries and produced 
characteristic stepped surfaces. An alternative technique, 
present at Pagani-Alyfanta in the interrupted extraction 
traces on the upper section of the northern part of the 
quarry, involves the freeing of the vertical sides of the 
block by means of a series of holes made with the point.

As for the quarry products, in the courtyard of the 
Chapel of Aghios Nikolaos stand two small columns 
whose preserved heights measure 0.93 and 0.66 m; the 
shaft diameters are 0.30 and 0.25 m; and the top diam-
eters are 0.35 and 0.28 m, respectively. The smaller col-
umn also has a rectangular cavity (0.09 x 0.09 m) which 
probably held a holy water basin (perirrhanterion). Inside 
the chapel there is a rectangular altar of Roman date that 
is carved from the local marmor and decorated with a 
pankarpia. On the northern slope of the hill there is an-
other piece with curved sides and two cavities9.

Apart from the trapezoidal piece mentioned above 
and the rectangular altar inside the chapel, the other 
quarry products that have remained in situ are three me-
dium-sized unfluted columns and a number of smaller 
ones. Architectural pieces or rectangular building blocks 
are certainly more easily utilizable than columns and may 
have been taken away from the site in order to be used in 
later or modern constructions, such as the pieces incorpo-
rated into the fountain on path 210. However, one should 
also consider the possibility that this quarry primarily 
used for producing columns (although this is a strange 
and rather disadvantageous hypothesis with regard to the 
ancient economy). Nevertheless, the preponderance of 
sections measuring 0.35 or 0.55 m on the quarry faces, if 
related to the diameters of the columns found in situ and 
in the Chapel of Aghios Nikolaos, suggests that such col-
umns may have represented the main quarry products, 
and that their size was standardized (Walkens et al. 1988, 
19; Dodge and Ward-Perkins 1992, 25-26).

The medium-sized columns were produced in diam-
eters ranging from 0.55 to 0.70 m and are found mostly 
in the initial stages of carving; while the small columns, 
whose diameters vary from ca. 0.28 to 0.35 m, are found 
in various stages of processing. More specifically, the 
small columns found incorporated into the terrace walls 
have been worked down either by a pick hammer or a 
quarry pick and, at the same time, there are a number 
among them whose necking is worked with the quarry 

9. Charitonidis 1965, 491; Αxiotis 1987a, 127, 193, figs. 139-141. Similar altars are exhibited in the archaeological museum of Mytilene 
(Archontidou and Acheilara 1999, 100-101). The round altars were also produced from local stone, Benjamin and Raubitschek 1959, 67-68.

10. See footnote no. 5.

Fig. 8. Sector G. Photo: G. Zachos-E. Leka.

Fig. 9. Sector H. Photo: G. Zachos-E. Leka.

G. a. zaCHOs aND e. LeKa



600

chisel. On the contrary, the top moulding, as well as the 
shaft of the Aghios Nikolaos columns, has been finished 
with the claw chisel11.

The date of the quarry

Dating ancient quarries is rather difficult since the 
usual datable finds, e.g. pottery and coins, are generally 
absent from industrial areas, and the only dating evidence 
is constituted by the extraction techniques. In our case, 
a few sherds from Late Roman amphoras were indeed 
found around the quarry hill. The pottery, along with the 
main extraction technique, the fishbone patterned tool 
marks, the trapezoidal form of the wedge sockets, as well 
as the series of holes from the use of the point, all suggest 
a date in the Roman to Late Roman period12.

In addition, while the use of gray colored marmor of the 
kind produced in this quarry is certainly attested to a few 
centuries before the Roman era (e.g. in inscriptions), it ap-
pears that it was not common before the Hellenistic period 
and certainly not before the Roman era13. In any case, a 
date from Roman times onwards would be more compat-
ible with the archaeological record of the area as a whole.

The archaeological record of the area

The presence of the Roman altar inside the Chapel of 
Aghios Nikolaos, as well as the concentration of tiles and 
unglazed sherds all around the quarry hill, is indicative 
of a certain kind of human activity, although one cannot 
tell whether this was indeed a settlement location14 since 
the pottery covers only a quite restricted area. A dedica-
tory inscription to Dionysos that was also found inside 
the Chapel of Aghios Nikolaos (Inscriptiones Graecae XII 
2, 124), if associated with the Roman altar, suggests the 
existence of a rural sanctuary or shrine. This assumption 
is supported by the existence in the same area of the im-
pressive Margaras Cave, 110 m long and comprised of five 
sections in which were found an accumulation of ancient 

sherds and figurines, as well as a hoard of ancient and Byz-
antine coins (Choutzaios 1989, 28; Axiotis 1987a, 127, 
1987b, 724). While there is no evidence that this hypo-
thetical cult place had any connection to the quarry, small 
shrines located in such places are known in the bibliogra-
phy (Kokkorou-Alewras et al. 2010, 66-67).

Additionally, Kentron, Pyrgion and two ancient Ko-
mai, mentioned in 4th century AD inscriptions (Inscripti
ones Graecae XII2, 76 g4 and 79b10; Charitonidis1968a, 
14, no 17A9), were situated in the region of the modern 
homonymous villages at a distance less than 1 km away 
from the quarry on the shore of Gera Bay (Déléage 1945, 
177; Κontis1978, 33, 241-242). 

Kentron is situated to the west of our site, and a pot-
tery workshop dated to the Hellenistic and Roman peri-
ods has been located among the olive trees north of the 
modern village of Kedro15. Also, grave stelae dating from 
the 3rd century BC to the 2nd century AD were found at 
the Chapel of Aghios Giannis (tou mikrou)16. 

More interesting is the case of Pyrgion. It lies south 
of our quarry at a point on the track road which passes 
near the base of the hill. Pottery kilns dated from the end 
of the Hellenistic to the Roman period and rooms with 
mosaic floors of Roman to Late Roman date have been 
revealed along the coastline (Archontidou-Argyri 1986, 
208, 209, 211; 1989, 66; 1994, 655; Spencer 1995, 9 no. 
280). Also, a Late Antique tower is situated 600 m north-
east of the modern village of Pyrgi (Αxiotis 1987b, 726). 

We can conclude then that two settlements existed 
in the area during the period when the quarry was in 
use, and thus could have provided the required human 
resources. Moreover, it is worth noting that activity of 
Hellenistic and Roman date is in evidence near two other 
Lesbian quarries, those at Moria and Tarti (Κontis 1978, 
238, no. 1284, 255, no. 1374).

Furthermore, the short distance between this quarry 
and the gulf, along with the aforementioned settlement 
activity, would support the assumption that the marmor 
coming from the quarry at Pagani-Alyfanta was shipped 
from Gera Bay 17, just as the stone from the Tarti, Tsaf18, 
Moria19 and Kourtzi20 quarries. On the other hand, the 

11. Millar and Williams 1993, 219-220; Pansabene 1998, 178ff. Cf. also Bessac 1988. A number of iron quarrying tools (two wedges, a 
pick head and a pair of dividers) were found at Kourtzi quarry, on the fringe of Mytilene (Charitonidis 1961-1962, 262-263).

12. Cf. Kozelj et al. 2006, 670 n. 11 (for further bibliography on the form of the wedge sockets), 674. On the use of the fishbone pat-
terned tool marks as dating evidence, see Pensabene 1998, 178; Varti-Mataranga and Matarangas 2005, 13. It is disputed by Kokkorou-
Alewras et al. 2010, 76.

13. Cf. Charitonidis 1968a, 1-2; Williams 1984, 31-70. On the preference for polychrome marbles in early Roman times, Gnoli 1971; 
Dworakowska 1983; Guidobaldi and Salvatori 1988.

14. Contra Charitonidis 1965, 491; Kontis 1978, 242; Axiotis 1987a, 127; 1987b, 723.
15. Archontidou-Argyri 1986, 211, 1989, 66; Axiotis 1987a, 124-125.
16. Charitonidis 1963, 268, pl. 307d; Daux 1965, 861-862; Charitonidis 1968a, nos 82, 86, 95.
17. In general, Dworakowska 1975, 96.
18. At Tarti, the large marble columns which lie on the shoreline and in the sea, at the base of the quarry hill, are the better proof for this 

practice. The same phenomenon appears in the small bay south of the Tsaf quarry.
19. The bay of Panagiouda has been proposed as a place for the shipping of the marble coming from the quarry at Moria (Millar and 

Williams 1993, 212; Pensabene 1998, 176). However, underwater investigation indicated more recently that the port used for this purpose 
was actually situated at Kara Tepe.

20. The stone pieces found in the sea in front of the ‘DEH factory’ (Public Electricity Company) suggest that this small bay was used for 
shipping the marble coming from the quarry at Kourtzi. 
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proximity of the site to Mytilene, a town with consider-
able needs for building material, does not rule out the 
possibility of land transportation21.

The historical context

The great majority of the quarries in the territory of 
Mytilene date from Roman times, a period of intense 
building activity in the town. In particular, the archaeo-
logical record of shows that the extensive damages caused 
by the siege of 79 BC (Plutarch, Lucullus 4.2-4) were 
followed by a period of reconstruction of the town. The 
friendship between Theophanes and Pompey, along with 
the political interests of the latter22, ensured the restora-
tion of Mytilene’s libertas. Moreover, the intervention of 
the local elite (Potamon, Lesbokles, Krinagoras23) among 
the Roman influential nobility during the Principate and 
the early Imperial period made possible significant politi-
cal benefits for the city (e.g. immunitas). The central gov-
ernment’s propitious attitude toward Mytilene continued 
during the Imperial times (Accame 1946; Labarre 1996, 
113-127, 144, 295-296), as did Mytilene’s favorable fi-
nancial situation which resulted in its adornment with 
impressive and luxurious buildings, both private (e.g. the 
Roman villas with the mosaics of Menandros24, Telephos25 
and Euripos26, those in the churches of Aghios Simeon27 
and Aghios Therapon28, the Roman house in Nikomedia 
Str.29) as well as public (e.g. the city theater30, the Moria 
aqueduct31 and the 3rd century AD building behind the 
Metropolis Church32). Indeed, Mytilene was transformed 
into a lavish resort for the Roman elite (Κardellis 2002, 
75). It is characteristic that Vitruvius, who otherwise criti-
cizes its location, calls Mytilene “magnificent and of good 
taste” (Vitruvius, De Architectura 1.6.1.).

All this extensive building activity apparently created 
an enormous need for building material that presumably 
was met by the production of these quarries. Moreover, 

the limited presence of imported marbles in Mytilene 
during this period of large-scale trade in building ma-
terial (a lapis sarcofagus33, two small columns probably 
of africano, a fluted frieze of white marble of unknown 
origin, a pier or pilaster34 and the famous throne of Pota-
mon of Proconesian marble35) further underlines the 
market dominance of the local product, which seems to 
have satisfied the desire of the wealthy Lesbians to deco-
rate their city or their houses with fancy stones.

 On the other hand, the curious passage in Philostra-
tos (Flavius Philostratus, Vitae Sophistarum 2.556), the 
mention of marmor Lesbium in Pliny’s description of fine 
stones (Pliny, Historia Naturalis 36.5.44.) and, especially, 
the occurrence of the Lesbian marble in Diocletian’s Price 
Edict (Lauffer 1971, 193, 281) suggest that the marble 
coming from the quarries of Lesbos also represented a 
valuable export good36. This conclusion is further sup-
ported by the presence of architectural elements of Les-
bian marble in nearby Pergamon and in distant Tyros, 
Jerusalem, Rome and Ostia37. 

The building activity on Lesbos itself continued dur-
ing Late Antiquity when a large number of Early Chris-
tian basilicas were constructed around Gera Bay and 
elsewhere. The use of the local marble in these build-
ings (e.g. for unfluted columns and thorakia) is com-
mon (Charitonidis 1968b, 10-69). Finally, the presence 
of Lesbian marble in Byzantine Alexandria, as well as in 
San Giovanni al Sepolcro in Brindisi, suggests that the 
exportation of this marble continued in Medieval times 
(Pensabene 1998, 178; Callia et al. 2006, 892).
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Abstract
The quarries of Karystian marble are located along the 
western coast of Euboea from Styra, at the north, down to 
Karystos in the southern part of the island. The quarry dis-
trict of Cape Mandhili is some 12 km south east from Kar-
ystos. This district, located not far away from the coastline, 
extended over 200 m up on the slopes of the Koukoubag-
ies mountain, between 90 and 120 m asl, and is well vis-
ible, due to the presence of two large quarry debris, which 
testify an intense exploitation activity. Three different and 
separated quarry sites could be distinguished with typical 
quarry fronts up to 4 m high and several rough finished 
quarry items are still lying in the district area.

Keywords
Cipollino, Euboea, Karystos, Cape Mandhili, quarry 
items, saw cutting.

Introduction

Marmor Carystium is unquestionably one of the most 
renowned and widespread marbles in Ancient Roman 

CiPOLLiNO MarBLe Quarries sOuTH 
OF KarYsTOs aT aGHii (euBOea, GreeCe)

M. Bruno and M. Vitti

times and was quarried primarily to produce medium 
and large sized monolithic column shafts for several 
among the most important monumental complexes of 
Rome, such as, for example, the Fora of Augustus and 
Trajan and the Temple of Antoninus Pius and Faustina 
on the Via Sacra. Its use was very widespread in other 
cities of the Roman Empire too, such as Athens, for 
the outer colonnade of Hadrian’s Library, Tyre, in the 
ancient province of Syria, where column shafts of this 
marble were used to build the city’s main Colonnaded 
Street, but above all Leptis Magna, in Tripolitania, where 
an incredibly high number of monoliths – well over 400 
– were used, together with the Aswan granite, in the con-
struction of the grandiose Severan complex. 

The cipollino quarries are located on the south-
western coast of Euboea, from Styra in the north down 
to Karystos in the south, and a number of studies and 
surveys conducted in the second half of the last century, 
by I. Papageorgakis (1964), A. Lambraki (1982) and D. 
Vanhove (1996) had widely defined and clarified the 
geographical distribution of the various quarry districts. 
Other surveys by V. Hankey, P. Pensabene and M. Bruno 
have focused instead on several significant quarry dis-
tricts in the area of Myloi1. However, a more recent study 

1. Hankey 1965; Pensabene 1998; Bruno 1998, while a general archaeometrical study was presented by L. Lazzarini (Lazzarini 2007, 
183-203).

Fig. 1. Southern Euboea. The 
quarries at Aghii south from 
Karystos and the districts of 
Myloi and Aetos.
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by Maria Chidiroglu has filled in several gaps concerning 
the quarrying not only of the cipollino, but also of the 
more common stone types, such as sandstone and lime-
stone (Chidiroglou 2009). 

A survey was also carried out several years ago, in 
continuation of the work carried out to date, in the area 
south of Karystos and, in particular, in the surroundings 
of the village of Aghii, where the southernmost quarry 
district of Euboea is found (Fig. 1), comprising three 
separate quarries near the coast, on the slopes of Mount 
Koukoubagies, at a height of between 90 and 120 m asl2 
(Fig. 2).

The quarry district of Aghii

The quarry district of Aghii is located about 12 km 
south of Karystos, at the southernmost tip of Euboea, 
opposite the small island of Mandhilou (Fig. 1). Coming 
from Karystos, after the village of Bouros on the road to 
Kastrì, one may notice half way up the hill on the left 
several large heaps of rubble, which are unquestionable 
signs of the presence of quarries (Fig. 3). Along the mod-
ern road one parallelepiped block and two rough column 
shafts lie abandoned, cat. 1-2 (Fig. 9, 1-2), one of which 
is entire, while the other is a parallelepiped block, which 
were abandoned near the point of embarkation on the 
coast3. From here one can clearly make out the sled route 
on the slope of the mountain (Fig. 4), along which lie an 
entire column shaft (cat. 4, Fig. 9, 3) and a large rectan-
gular basin (cat. 5, Fig. 9, 4).

The first quarry to be encountered is centrally lo-
cated  (Fig. 2), compared to the other two, at about 
94 m asl; it features a typical stepped face, 4-5 m tall 
on average, in front of which there is an area where the 
blocks were roughed out4 (Fig. 5). On the floor of this 
area traces have been found of the trenches used to ex-

tract and separate the parallelepiped blocks. Three of 
these (cat. 6-8) lie abandoned together with the entire 
column shaft (cat. 9, Fig. 9, 6) and a hollowed-out ir-
regular-shaped block of stone used as tempering basin 
for the quarry tools (cat. 5, Fig. 9, 4), very near the 
extraction site. Other parallelepiped blocks have been 
found above the quarry 1 face and might belong to the 
first extraction phase, although we cannot rule out the 
fact that they rolled down from quarry 3 located fur-
ther uphill. Of particular interest is the parallelepiped 
block cat. 6, with a step cut lengthwise and four parallel 
grooves cut into the upper face, 0.8-1 cm wide and ap-
prox. 4-5 cm deep, at a distance of approx. 2-3 cm from 
each other, bearing witness to an initial attempt to cut 
through the block with a huge saw to produce revet-
ment slabs (Fig. 9, 5).

Quarry 2 is located at a distance of approx. 100 m 
from the first, further to the east, at more or less the same 
height, and also features large heaps of rubble, which 

2. This district is called “Bouros” by Chidiroglou (Chidiroglou 2009, 77) to which, moreover, she only dedicates a few lines. 
3. A cove seems to have been chosen as a natural harbour for the naves lapidariae. Several rectangular holes suited to supporting lifting 

devices apparently further corroborate this assumption.
4. Its geographical coordinates are N 37°57’05.3, E 24°30’11.6. 

Fig. 2. Aghii, satellite image with the location of the three 
quarry sites (from Google Earth).

Fig. 3. Aghii, view from the east of quarry 2 with large quarry 
fronts and waste. Photo: George Rombakis.

Fig. 4. Aghii. The lizza way cut by the modern road. The 
arrows indicate the column shafts abandoned along the way. 
Photo: George Rombakis.
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testify to the intense quarrying work carried out there5 
(Figs. 2, 6). Like quarry 1, the approx. 5-6 metres tall 
face preserves clear signs of quarrying with heavy pick-
axes and is partially stepped as a result of the extraction 
methods. Three square holes probably housed wooden 
poles used to fasten the ropes for directly letting the 
blocks quarried at this site down to the coast (Fig. 7), 
because the sled route mentioned above primarily served 
quarries 1 and 3. No column shafts have been found in 
this quarry, only four parallelepiped blocks of different 
shapes (cat. 12-15), a square roughed-out artifact (cat. 
16), and another hollowed-out irregular-shaped block 
used as tempering basin for quarry tools (cat. 17). Of 
considerable interest is the discovery, near quarry 2, of a 
dry-wall structure with a square ground plan, made with 
quarry rubble, which was probably a long-term shelter 
used by the quarry workers 6.

Quarry 3 is the highest of the three and is located at the 
top end of the sled route that descends to the coast7 (Figs. 
2, 8). This is unquestionably the quarry with the largest 
face and features a large area where the artifacts were ini-
tially roughed out, next to which there are piles of rubble 
descending along the slope of the mountain. Here too the 
quarry face is relatively tall, standing at about 4-5 metres, 
and which clearly shows the shape of the rocky outcrop, 
which is rather heavily cracked and ruined at the top, but 
compact further down. Of interest here is the discovery 
only of abandoned column shafts (cat. 18-20, Fig. 10, 
1-3), besides a large number of irregular tempering basins 
(cat. 21-24, Figs. 10, 4-6 and 11, 1). A square shaped basin 
(cat. 25), which cannot be identified with certainty as one 
for tempering quarry tools, lies slightly below the site near 
the sled route (Fig. 11, 2).

5. Quarry 2 is at 90 m asl. Its geographical coordinates are N 37°57’05.9 and E 24°30’15.6.
6. A fragment of wall and of a handle of a small container, both made of common Roman pottery, have been found here.
7. Quarry 3 is located at 121 m asl. Its geographical coordinates are N 37°57’07,9, E 24°30’11,7.

Fig. 5. Aghii, quarry 1. One can see the trenches for 
extraction and separation of the blocks. Photo: George 
Rombakis.

Fig. 6. Aghii, quarry 2. View of the large quarry front with 
several abandoned quarry blocks in the foreground. Photo: 
George Rombakis.

Fig. 8. Aghii, quarry 3. Detail of the quarry area with 
abandoned column shaft. Photo: George Rombakis.

Fig. 7. Aghii, quarry 2. Panoramic view with abandoned 
rectangular basin and several pits for transportation activities. 
In the background the creek from where probably the 
quarry artifacts were embarked on the ships. Photo: George 
Rombakis.
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Conclusions

The survey conducted in the area of Aghii has per-
mitted a clear definition of the quarry district located 
near the coast and at a considerable height. The district, 
on the mountain slope, features three quarries, which 
were opened in search of an outcrop of cipollino marble. 
This outcrop of good quality marble is located beneath 
a thick rather altered surface layer, which is very frac-
tured and not much compact, which had to be removed 
to reach the bedrock capable of producing monoliths and 
blocks of medium-to-large dimensions. The presence in 
the district, in the proximity of quarry 2, of a shelter for 
the quarry workers would seem to suggest the presence of 

a large number or workers for what had originally been 
planned as a long period of time8. However, the limited 
size of the three quarries, and the fact that the outcrop 
was not exhausted, would also seem to suggest that the 
quarries were then effectively worked for only a short 
time span and that, for reasons that are not very clear to 
us, the quarrying activities were discontinued after a very 
intensive initial period.

At the three quarries, along the sled route and near 
the coast a total of 26 parallelepiped blocks have been 
found and catalogued, as well as 6 column shafts, three 
square-shaped elements, two of which are whole and one 
square shaped, and no less than four hollowed-out po-
lygonal basins used for forging and tempering the quarry 

8. About the organization in Roman marble quarries see also Waelkens 1990.

Fig. 9. Aghii. Quarry items 
discovered along the lizza way, 
1-3 (cat. 1,2,4), in quarry 1, 
4-6 (cat. 5,6,9) and in quarry 
2, 7-8 (cat. 16-17). Photos: 
Massimo Vitti.
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tools. All the blocks are parallelepiped except for one, 
which features a step cut into the side, are medium-to-
large sized, never exceeding a length of 2.5 m. None of 
the blocks and column shafts feature any inscriptions, 
or quarry signs or marks, and were almost certainly in-
tended to be used to make revetment slabs, as inferred 
from the saw grooves found on block cat. 6 in quarry 1. 
The parallel grooves on the upper surface of this block, 
in fact, reveal the beginning of cutting operations using 
a manually-operated pendulum saw. The precision of the 
saw cuts, the fact that they are equidistant, but, above 
all, their depth seem to suggest simultaneous multiple 
cutting. However, doubts have been cast as to the ac-

tual feasibility of multiple manual sawing with a pendu-
lum saw, which consists of a frame encasing four parallel 
blades. It is a well-known fact that this type of cutting 
was generally performed by means of complex water-
powered machines9, and, therefore, it is very likely that 
these preparatory cuts were made one at a time with a 
simple single-blade pendulum saw.

The column shafts feature a production in the dis-
trict of medium-sized shafts, with diameters of between 
60 and 80 cm and between 4.48 and 4.75 m tall, re-
spectively. The shafts too, unfortunately, lack quarry 
signs or marks capable of providing useful clues as to 
the period in which the quarries were being worked. 

9. For more information on water-powered stone cutting machines, see Mangartz 2007; Grewe and Kessener 2007; Seigne 2007.

Fig. 10. Aghii. Items 
discovered in quarry 3, 1-6 
(cat. 18-23). Photos: Massimo 
Vitti.
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Not even the initials “Ο ⊥ I”, approx. 21 cm high, 
discovered between the two higher quarries 2 and 3, 
carved on a rock and not on a quarry face proper, of-
fer useful clues in this respect, being hard to read and 
interpret (Fig. 11,3).

Of special interest are also the two rectangular ba-
sins, two of which have been found nearly whole in 
quarry I, and a fragmentary one along the sled route 
leading down to the coast. Their rectangular shape 
and size suggests that they were probably roughed-out 
fountain basins made for exportation and to be finished 
elsewhere.

Lastly, the four hollowed-out polygonal tempering 
basins, also known from other cipollino quarry districts, 
testify, as mentioned above, to an intensive initial phase 
of quarrying, which needed a constant supply of tools.

The district of Aghii is certainly the southernmost 
in Euboea, and definitively attests how the high level of 
appreciation of marmor Carystium in Ancient Roman 
times determined a spasmodic search for outcrops ca-
pable of meeting the inexhaustible needs of the Impe-
rial customers, who had elected cipollino as one of their 

most representative marbles. This constant demand, 
which lasted throughout the history of the empire, from 
the 1st to the 3rd century AD, required the continuous 
opening of new districts, capable of ensuring the pro-
duction, on a vast scale, not just of column shafts, but 
also of parallelepiped blocks for a revetment slab pro-
duction, and even a smaller-scale production of large 
rectangular fountain basins.

The quarries in the Aghii district were not exhausted, 
and it is very likely that an initial quarrying phase was 
following by subsequent phases at different times. The 
reasons for this are unknown to us, although a perma-
nent stone shelter had initially been built for the quarry 
workers, suggesting that the plans were for long-term 
quarrying. The remote location and difficult terrain of 
the district were no obstruction. The most likely reason 
why the quarries were discontinued at a certain point is 
down to the broader quarrying programme in southern 
Euboea, in ancient times, when new quarries were con-
stantly searched for, opened and worked more or less in-
tensively and exhaustively, based on the demand for the 
marmor Carystium.

Fig. 11. Aghii. Artifacts found 
near the lizza road close to 
quarry 1, 1-2 (cat. 24-25). 
Inscription engraved on the 
rock, 3. Photos: Massimo 
Vitti.
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Catalogue of the artifacts discovered in the Aghii 
district

artifacts lying on the coast and along the lizza way

Cat. 1 (Fig. 9, 1).
Rough column shaft. Diameters: lower cm 80, upper 

cm 75; height cm 475.
Rough column shaft with protruding collars and 

surfaces worked out with the great punch. This item to-
gether with the nearby shaft, cat. 2, were moved in the 
present position when the modern road was opened.

Cat. 2 (Fig. 9, 2)
Rough column shaft. Diameters: lower cm 80, upper 

max. cm 74,2; max. height cm 372.
Fragmentary rough column shaft broken at the upper 

end. At the opposite part the protruding collar is still 
preserved. 

Cat. 3
Parallelepiped block. Length cm 168, width cm 72, 

height cm 46.
The rough quarry block is lying close to the to previ-

ous rough column shafts (cat. 1 e 2).
Cat. 4 (Fig. 9, 3) 
Rough column shaft. Diameters: lower cm 58, upper 

cm 60; height cm 448.
Rough column shaft with upper and lower collars 

and surfaces worked out with the great punch. The 
item is lying close to the embarkation point on the 
coast.

Quarry 1 (m 94 asl)

Cat. 5 (Fig. 9, 4)
Rough rectangular basin. External dimensions: cm 

170 x 198; basin cm 100 x 84, depth cm 29,5
The basin has an irregular outer profile, as deter-

mined by a very rough working. The internal part of 
the basin is more or less rectangular in shape and meas-
uring a Roman foot of depth. The item could probably 
be identified as a tempering basin for quarry instru-
ments. 

Cat. 6 (Fig. 9, 5)
Parallelepiped block with one step cut lengthwise. 

Length cm 282, width cm 78, height cm 94.
The rough parallelepiped block present a step length-

wise and four parallel grooves cut into the upper face, 
0.8-1 cm wide and approx. 4-5 cm deep, at a distance 
of approx. 2-3 cm from each other. No quarry marks are 
present.

Cat. 7 
Parallelepiped block. Length cm 217, width cm 36, 

height cm 33.
Cat. 8 
Parallelepiped block. Length cm 180, width cm 75, 

height cm 23.
Cat. 9 (Fig. 9, 6)
Rough column shaft. Diameters: lower cm 62, upper 

cm 50-60; height cm 484.

Rough column shaft with protruding collars and 
working traces on the surfaces.

Cat. 10 
Parallelepiped block. Length cm 180, width cm 97, 

height cm 35.
Cat. 11
Parallelepiped block. Length cm 260, width cm 210, 

height cm 50.
Large parallelepiped block with a sequence of small 

wedge holes along the medium line of two sides. These, 
very uncommon for antiquity could probably be referred 
to modern times. 

Quarry 2 (m 90 asl)

Cat. 12
Parallelepiped block. Length cm 235, width cm 85, 

height cm 35.
Cat. 13
Parallelepiped block. Length cm 175, width cm 85, 

height cm 45.
Cat. 14
Parallelepiped block. Length cm 185, width cm 85, 

height cm 35.
Cat. 15
Parallelepiped block. Length cm 255, width cm 95, 

height cm 40.
Cat. 16 (Fig. 9, 7)
Rough rectangular basin. External dimensions: length 

cm 160, width cm 70; basin length cm 130, width cm 
38, depth cm 20.

The item, even if roughly hewn, has a quite regular rec-
tangular shape. The size of the object and the condition of 
the sides can not be determined if it was a coffin or a basin.

Cat. 17 (Fig. 9, 8)
Rough rectangular basin. External dimensions: length 

cm 224, width cm 125; basin length cm 144, width cm 
81, depth cm 33.

The roughly hewn basin does not keep working trac-
es due to the strong weathering. On a short side has a 
thickness greater than the remaining sides and the outer 
profile is highly irregular.

aghii, Quarry 3 (m 121 asl)

Cat. 18 (Fig. 10, 1)
Unfinished pilaster. Height cm 435, width cm 72, 

maximum thickness cm 32.
The item is largely buried by the debris of the quarry 

and the visible surface is very much weathered. The pilas-
ter is located near the quarry face which suggests that it is 
an abandoned shaft near the extraction front.

Cat. 19 (Fig. 10, 2)
Rough column shaft. Diameter cm 50, maximum 

height cm 450.
The shaft is largely buried by the quarry debris, the 

surface is washed and exfoliated and does not retain the 
upper and lower collars. It is probably abandoned close 
to the extraction point.

CiPOLLiNO MarBLe Quarries sOuTH OF KarYsTOs aT aGHii (euBOea, GreeCe)
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Cat. 20 (Fig. 10, 3)
Unfinished rough column shaft. Diameters: lower cm 

60, upper cm 54; height cm 398.
The upper and lower ends of the shaft are not pre-

served. The surface is heavily abraded without keeping any 
working traces. The shaft is located near the pillar cat. 18.

Cat. 21 (Fig. 10, 4)
Basin triangular irregular. External dimensions: cm 

110x180x110 ca.; basin length cm 95, width cm 90, 
maximum depth cm 35.

Inner basin of triangular shape with rounded corners 
hewn out in a highly irregular block. This basin belongs 
with two other similar items, cat. 22 and 23, to a homo-
geneous group. The artefacts are liying also close one to 
each other.

Cat. 22 (Fig. 10, 5)
Irregular basin. External dimensions: length cm 110, 

width cm 57, depth cm 30.
The item has a highly irregular shape determined by 

an approximate roughing, while the inner basin is slight-
ly more regular, although if trapezoidal in shape. Along 
one side there is a short step.

Cat. 23 (Fig. 10, 6)
Irregular trapezoidal basin. External dimensions: 

length cm 147, width. cm 100; basin: length cm 77, 
width cm 58.

The item is small and roughly hewn with a very ir-
regular outer profile, the basin is an elongated irregular 
oval shape and is filled with dirt and debris.

aghii, along the lizza way, close to quarry 1

Cat. 24 (Fig. 11, 1)
Rough quadrangular basin. Length cm 45, width cm 

41.
The basin is located upstream of the lizza way and it 

is worked out directly in the parent rock. Only two sides 
of the outer profile are define, while the internal basin is 
completely buried.

Cat. 25 (Fig. 11, 2)
Fragmentary sarcophagus (?). Maximum outer length 

cm 147; internal width cm 60; maximum depth cm 26.
The item is located along the lizza route below quarry 

1 in the vicinity of the basin and the block, cat. 5-6. The 
fragmentary conservation state makes it impossible to 
identify the object with absolute certainty as a rough-
hewn sarcophagus, even if the dimensions make this hy-
pothesis likely.
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Abstract
This paper presents new evidence for stone extraction 
in the territory of Eretria on the island of Euboea. Two 
newly explored areas of coloured marble quarrying are 
presented, both datable to the Roman or Late Roman pe-
riod. The first of these, in the vicinity of the ancient fort 
at Myrtia, is the most northerly green cipollino quarry 
to be identified to date. The second is a quarrying dis-
trict near modern Aliveri, where a number of quarries 
of a pink-red recrystallised limestone almost identical to 
marmor Chalcidicum (fior di pesco) have been identified. 
Monolithic columns and other roughly-shaped objects 
can be identified in both areas.

Keywords
Quarries, quarrying, Euboea, Eretria, cipollino, fior di 
pesco.

Introduction

The Roman quarries of southern Euboea have at-
tracted significant attention since the middle of the last 
century. Since Papageorgakis’ wide-ranging survey of 
the area and identification of more than 150 extraction 
sites in 1964, this attention has been concentrated in 
the south-east of the island, largely in the hinterland of 
the towns of Karystos and Styra (Papageorgakis 1964). 
Focused studies of these extraction sites and the objects 
associated with them have helped to fill in our picture of 
the quarrying of green cipollino or marmor Carystium in 
the Roman period (Hankey 1965; Lambraki 1980; Tsof-
lias 1982; Vanhove 1989; Pensabene 1998; Sutherland 
and Sutherland 2002). Less work in this field has been 
undertaken further north, in the territory of ancient Er-
etria. The only published studies of quarrying in this area 
are those by Lazzarini and his team, and the more recent 
work by Schmid, both of which concentrated on the 
quarries of fior di pesco or marmor Chalcidicum located 
immediately north-west of the ancient city (Lazzarini et 
al. 2002; Schmid 2009). Quarrying still takes place in 
this area, and the largest ancient quarry identified by this 
survey has since been filled in with refuse and is now 
largely hidden from view.

Current research, therefore, has focused mainly on 
these two areas of southern Euboea: the cipollino quar-
ries of the south-east, on the one hand, and the fior di 
pesco quarries at Eretria, on the other. There remains, in 

NeW WOrK ON QuarrYiNG iN THe TerriTOrY 
OF ereTria, euBOea

B. Russell and S. Fachard

other words, a large chunk of central southern Euboea 
– most of the territory of ancient Eretria, the Eretriad 
– that has not been fully-explored (on the Eretriad gen-
erally: Knoepfler 1997; Fachard 2009, 24-67). An addi-
tional side-effect of this selective focus is that far more is 
known about those sites at which imperial involvement 
is attested than any others. Inscriptions on quarried 
blocks of cipollino at Portus and the Emporium district 
in Rome clearly attest to the presence of imperial officials 
at the quarries on Euboea (CIL III 563 and VI 8486). Far 
less is known about how these imperially run enterprises 
existed in, and interacted with, the local economies of 
the island. As Vanhove’s brief survey of the road systems 
connecting the quarries with the harbour in the territory 
of Strya highlighted, localized infrastructure played an 
important role in facilitating imperial quarrying activity 
on such a scale (Vanhove 1996). More recently, survey 
work by Chidiroglou has helped to flesh out our view 
of stone extraction in south-eastern Euboea: both have 
shown how schist and limestone were exploited for lo-
cal building in and around the cipollino quarries which 
largely served an overseas market (Chidiroglou 2009).

The survey project that is the subject of this paper was 
conducted during December 2008 and concentrated on 
central southern Euboea. This particular survey emerged 
out of a much larger project, conducted by Sylvian Fa-
chard, which was concerned primarily with the study of 
rural fortifications and with patterns of settlement and 
land-use in the Eretriad from the Archaic to Hellenistic 
periods but also identified a number of Roman sites, in-
cluding quarries (Fachard 2009).1 From the beginning, 
therefore, we were interested in the location of these 
quarries in a local context, in relation to other known 
ancient sites and the existing road system.

Two of the newly-identified series of sites will be 
presented here: the first, at a site called Myrtia, 13 km 
north of Styra; the second, near the village of Lepoura 
in the hinterland of Aliveri, 26 km east of Eretria. Both 
sites lay within the territory of ancient Eretria and add an 
interesting extra dimension to our understanding of the 
exploitation of natural resources, particularly coloured 
stones, in this area in the Roman period. A map of the 
region under discussion is shown in Fig. 1.

Myrtia

The quarries at Myrtia are located just inland from the 
village of Almyropotamos, 11 km south of the acropolis at 

1. We are very grateful to the Hellenic Ministry of Culture, the 11th Ephorate of Prehistoric and Classical Antiquities, and the Swiss 
School of Archaeology in Greece for their assistance.
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Dystos, and just north of the narrowest point of the island 
of Euboea. The hill-top on which the quarries are located 
rises to a height of 420 m above sea level, just north-east 
of the modern road which runs along the centre of the 
island and follows the path of the ancient one. In addi-
tion to guarding access along this road, this hill provides 
views north to the bay of Panagia, south over the Bay of 
Styra and the Straits of Euboea, and east to the Aegean. At 
some point in the Classical period the site was fortified: 
a large, well-preserved rubble wall enceinte of 80 × 50 m 
was built, enclosing a fortified area of 6000 m2 (Fig. 2). 
Several internal buildings are clearly visible on the site. 
The surface finds (tiles, loom-weights, pottery) suggest an 
occupation mainly in the Classical period (5th-4th centu-
ries BC). The site was probably a small hamlet fortified 
for strategic reasons. Fachard has suggested that this fort 
is to be connected with the ancient phrourion (garrison 

fort) of Zarex, mentioned by Plutarch in connection with 
the campaigns of Phocion (Life of Phocion, XIII 7) in the 
territory of Eretria (Fachard 2003, 94-97; Ducrey et al. 
2005, 117-118; Fachard 2009, 147-150). These walls are 
cut by the largest quarries, the date of which consequently 
provides a terminus ante quem for the walls. 

The material quarried at Myrtia is green cipollino, 
which varies in shade across the site, in some places pre-
dominantly green and in others more white, and outcrops 
between layers of grey schist. A number of individual extrac-
tion points are still visible, the largest of which are ranged 
along the north-western side of the hill over a distance of 
approximately 75 m, centred around Quarry 1. Extraction 
on this side of the hill was clearly orientated towards the 
harbour at Panagia, only 4 km distant and perhaps the best 
natural harbour on the southern coast of Euboea. No traces 
of a road have been found between the two sites, but lay-
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ing it out would have presented no difficulty. Discovery of 
a large block of cipollino built into a later wall close to the 
church at Panagia confirms the hypothesis that this was an 
export point for material from Myrtia.

The largest preserved quarry-face is located at the 
western end of the hill-top, at the closest point to the har-
bour (Fig. 3). Here, two large spoil tips are visible from 
some distance away and were arranged to either side so as 
to facilitate the movement of extracted blocks away from 
the quarry and down the slope; most of the abandoned 
objects on the site were initially transported along this 
route. This quarry-face, visible on satellite images of the 
sites, was staggered over at least 25 m and is preserved 
to a maximum height of 14 m. Quarrying trenches and 
evidence for the splitting of blocks using wedges can be 
identified. In fact, it is unsurprising that activity was con-
centrated in this area, since elsewhere on this side of the 
hill the underlying rock is extremely fragmentary grey 
schist; only at this north-eastern corner, therefore, could 
large blocks of guaranteed quality be extracted.

In terms of quarried objects, at least twenty large 
blocks and four column fragments were counted in and 
around this largest extraction point (Fig. 4). Most of the 
blocks are of middling size (2 × 1 × 1 m on average) – the 
largest is 3 m long, 1.5 m wide and 1 m high (Fig. 5). 
The majority are stepped on at least one edge, suggesting 
perhaps that they were destined for veneer production. 
All are arranged along a line from the main quarry-face 
down the slope between the spoil heaps. The fragmen-
tary columns appear to have all been of similar dimen-
sions with preserved diameters of 0.5 m; in other words 
these were relatively small column shafts of no more than 
about 4 m in length. It seems unlikely that the geology of 
the site allowed for columns of longer dimensions to be 
extracted. In addition to these blocks and columns, one 
roughed-out round basin was also found. This piece is of 

tower

gate

quarry1

quarry 2
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©ESAG/Fachard-Theurillat 2004

0 25m

Fig. 2. Plan of the fortified 
area and quarries at Myrtia. 
Drawing: S. Fachard.

Fig. 3. The largest quarry-face at Myrtia. Photo: B. Russell.
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near identical dimensions to a similar example from the 
quarries at Styra and might therefore indicate that extrac-
tion at the two sites was related.

Activity on the north-western side of the hill-top was 
clearly orientated towards the sea and the export market, 
but a second large extraction point is also preserved on 
the eastern side of the hill (Quarry 2). Here, the quar-
ry-face remains to a height of no more than 6 m but 
stepped blocks are again visible in some numbers, as is 
an additional column fragment, again with a diameter of 
roughly 0.5 m. On this side of the hill the stone is much 
less green and much more strongly banded. 

One discovery of particular note on this side of the 
hill is a curious shallow rectangular basin (Fig. 6). This 
might be a quenching bath – the shallow basin in which 
chisels were stood to cool during the process of temper-
ing – though modern parallels, from southern India in 
particular, are normally shallower than this, such baths 
must have existed in antiquity (pers. comm. Stephen 
Cox); Kozelj, in fact, has identified several possible ex-
amples from Euboea (Kozelj 1988, 7, 19, Pl. 4). Another 
possibility is that this is simply a basin for water storage; 
such basins have been found associated with the so-called 
‘dragon-houses’ of southern Euboea where they seem to 
have been used by the residents for collecting drinking 

water (Kozelj and Wurch-Kozelj 1995, 23, Fig. 9-10; 
Kozelj 1987, Fig. 2). One final possibility, though an 
unlikely one, is that this is an aborted roughed-out ob-
ject – a basin or a sarcophagus, for example. As far as we 
are aware, no cipollino sarcophagi have been identified 
elsewhere to date. However, two large examples, both 
very weathered, can be seen south of the village of Mes-
sochoria, immediately to the south-east of the quarries, 
less than 1.5 km distant (Fig. 7). One of these objects 
has a gable-lid with corner acroteria, suggesting a 2nd  or 
3rd century AD date, and they probably belonged to a 
small family necropolis close to the village (pers. comm. 
Maria Chidiroglou). The rough finish of these objects 
shows precisely why cipollino was not generally used for 
sarcophagi but they also demonstrate that although this 
material was mainly destined for export it was put to use 
locally – the quarry was a local resource like any other.

Lepoura

The second site studied is located 20 km north of 
Myrtia, on the hillside called Rachi Madhi above the vil-
lage of Lepoura, 4.5 km east of modern Aliveri (see Fig. 
1). In Antiquity, the main urban centre in this region 

Fig. 4. Quarried blocks at Myrtia. Photo: B. Russell.

Fig. 5. The largest quarried block at Myrtia. Photo: B. Russell.

Fig. 6. Shallow basin in the quarries at Myrtia. Photo: B. Russell.

Fig. 7. Cipollino sarcophagus at Mesochoria. Photo: B. Russell.
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was Porthmos, the site of which has not been precisely 
located, though it probably lies under the modern power 
station in the bay of Karavos, the port of Aliveri (Knoep-
fler 1997, 358; Chatzidimitriou 2000, 30-39). The dis-
covery of a Late Imperial bathhouse and of fragments of 
the Edict of Diocletian on Maximum Prices confirms the 
importance of Porthmos in the Imperial period, when it 
probably equalled Eretria in size and status (Chatzidimi-
triou 2000, 9-29; Doyle 1976, 77-97); the city certainly 
remained important into the Medieval Period (Koder 
1973, 30-31, 38, 66; Knoepfler 1997, 354, 358).

Today ‘Aliveri Grey’ is extracted in this area but there 
is no evidence that this material was quarried in any 
quantity in antiquity; only very small Roman quarries 
have been localized in the region of the church known as 
Kokkini Ekklisia, north of Karavos. The quarries that we 
are interested in are just east of the modern quarries, on 
the higher land in an area known as Choraphia Ekklis-
sias.

The 19th-century traveller, B. Powell, reports seeing 
ancient quarries on the hillside above Lepoura and more 
recently Chidiroglou reported a “white to grey limestone 
quarry” in this vicinity (Powell 1899, 20; Chidiroglou 
2009, 79, Fig. 11-12). Chidiroglou identified two small 
extraction points, covering areas of “89.91 and 28.29 
square meters respectively” according to her calculations. 
She also identified six columns and at least four blocks. 
However, closer inspection of the material quarried on site 
suggests that it is not in fact white to grey limestone but a 
pink-red recrystallised limestone with bands of white and 
darker brown shades. In appearance at least it is almost 
identical to the fior di pesco or marmor Chalcidicum quar-
ried further north at Eretria. With this in mind it seems 
unlikely that this material was only for local use.

The two extraction points identified by Chidiroglou 
are located on the eastern side of the hill, 1.4 km from 
Lepoura (Fig. 8). However, at least one other quarrying 
area, composed of three further small extraction points 
can be seen on the south-western side of this hill over-
looking the modern quarries and facing towards the sea. 
These sites are again small – they cover an area of hillside 
125 m long and 25 m wide – but a number of quarrying 
trenches are visible and they contain a further two ad-
ditional fragmentary columns. 

The exact appearance of the materials being quar-
ried at these individual sites varies quite considerably. 
The quarries to the south-west were exploiting a lighter 
and pinker variety while those in the east targeted a 
darker, more red version (Fig. 9). A sample of the lat-
ter was examined by Professor Lazzarini at his labora-
tory in March 2009.2 His conclusions were that this 

2. And we are grateful to him for his help in this matter.

Fig. 8. Eastern quarrying area at Lepoura. Photo: B. Russell.

Fig. 9. Detail of the quarry-
face at Lepoura showing the 
patterning of the pink-red 
recrystallised limestone. 
Photo: B. Russell.
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stone is an impure marble, very similar to the fior di 
pesco from the Eretrian quarries. However, it shows a 
higher metamorphic grade – traces of the protolith (the 
pre-metamorphic limestone) are absent and it has been 
exposed to greater metamorphic stress than the Eretrian 
version. It would appear, therefore, that the quarries in 
the hinterland of Lepoura were a second source of fior 
di pesco.

With this in mind the columns abandoned in the 
quarries can be reconsidered. Overall, all of the col-
umns from these sites are relatively small. The two ex-
amples from the south-western sites have diameters of 
0.4 and 0.5 m, probably equivalent to column lengths 
of 3.2-4 m and 4-5 m respectively. The two best-pre-
served columns in the eastern quarry are larger. The 
longest has an approximate diameter of 0.6-0.7 m and 
is preserved to a length of 6 m; a second has an identical 
diameter but is only preserved to a length of 5 m. Both 
of these examples have collars, 0.3 m deep, at their vis-
ible ends. Though not large, the dimensions of these 
columns are almost exactly the same as the roughed-
out column abandoned in the fior di pesco quarries at 
Eretria which has a diameter of 0.64 m and an extant 
length of 4.78 m. Fior di pesco columns of similar di-
mensions are used in the theatres at Syracuse – one ex-
ample is 5.08 m in length with a diameter of 0.72 m 
– and at Leptis Magna, where the columns from the 
frons scaenae of the theatre have diameters of 0.3 and 
0.6 m. As these examples suggest, and as Lazzarini has 
noted, fior di pesco was commonly used for columns 
of small to average size (Lazzarini et al. 2002, 233-234; 
Lazzarini 2007, 205-217). 

None of the material identified at these sites is in-
scribed. In fact, to date, no quarry inscriptions have been 
found on any objects in fior di pesco. It might be tempt-
ing on this basis, therefore, to suggest that the imperial 
administration was not involved in the quarrying of this 
material. However, fior di pesco is rarely used on Eu-
boea in the Roman period; in fact, it is more common at 
Rome and at Leptis Magna. In this sense, its distribution 
mirrors that of a number of other coloured stones that 
certainly attracted imperial attention, most notably afri-
cano from Teos (Fant 1989). Unfortunately, the lack of 
excavation of Roman-era sites on Euboea makes it diffi-
cult to draw any firm conclusions about the distribution 
of this material.

Equally uncertain is the precise date of the quarrying 
work at Lepoura. Fior di pesco was never quarried in 
large quantities. It is found in Italy in contexts from the 
Late Republican period but was probably not used for 
columns or any objects larger than veneer panels until 
the end of the 1st century AD (Gnoli 1988, 184-186); 
the columns at Leptis Magna are 2nd century AD. It 
would be tempting, therefore, to date our quarries to 
this period. However, this stone was used extensively in 
the Byzantine period; indeed Gnoli notes that it only 
appears in Asia Minor in this later period. And ceramic 
evidence from the Lepoura quarries lends some sup-
port to this later date. It is interesting in this context 

to note that the quarries lie in the hinterland of ancient 
Porthmos, which must also have been the port from the 
material was exported. As noted, Porthmos only devel-
oped into an important urban centre in the Roman and 
particularly the Late Roman period, precisely when the 
influence of Eretria was waning. If this later date for 
quarrying is correct then it is tempting to see a connec-
tion between the pattern of stone extraction and urban 
development in the central and southern Eretria in this 
period.

Conclusions

The quarrying of coloured stones for the export mar-
ket was an important industry in the Eretriad in the Ro-
man period, in marked contrast to earlier periods. The 
quarries at Myrtia are a good example of changing pri-
orities in this region over time: fortifications are replaced 
by industry – the landscape is controlled and exploited 
but for profit and not defense. Prospection for coloured 
stones clearly took place in this area and the new quar-
ries at Lepoura show that sources of fior di pesco were 
sought out.

Further evidence for deliberate prospection is provid-
ed by an additional site, only summarily surveyed, with 
which we will end. This series of small extraction points 
in the region of Kaki Skala, on the rocky coast between 
Amarynthos and Aliveri, was discovered following the 
devastating fires in this region in the summer of 2007, 
which helped to clear thick undergrowth in the area (Fig. 
10). The quarries are located along the ancient road at 
the point at which it crosses a low headland (Fachard 
2009, 73). A number of large stepped blocks are visible, 
some still attached to the rock-face along one side. The 
material has not been studied but is a conglomerate com-
posed of white calcitic chunks set in an orange, red and 
yellow matrix. We know of no examples of its use but 
what this site reveals is the almost opportunistic targeting 
of sources of coloured stones in this region in the Roman 
period.

Fig. 10. Coastal quarry at Kaki Skala. Photo: B. Russell.
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Abstract
The grey limestone quarries of Byllis are mainly located 
at the South and the South-East cliffs of the hill, some 
others laying on its Eastern slopes; and some small-scale 
extraction areas are also obvious inside the Justinian city-
walls. Examination of the open-air working faces and 
partial excavations of these quarries has yielded evidence 
of a number of remains, including: evidence of extrac-
tion (channels, wedge sockets, chisel holes, negatives of 
extracted blocks, etc., related to different techniques);  
remains of installations (specific sockets that confirm 
the use of hosting machines); a rock-cut basin used as 
a “gourna” to repair the tools;  various sizes of off-cuts 
(either thrown down the cliff, or used to backfill chan-
nels to create a new working area suitable for further ex-
traction); finds, as fragments of pottery, metal or stone: 
a whetstone; a stone wedge (which was really used for 
extracting blocks); a copper alloy (bronze) weight of a 
plumb line used to measure the slope of the layers to be 
extracted; and two letters carved between two sockets cut 
for the feet of a hoisting machine. This paper presents 
a preliminary report on these remains, bringing out the 
organization of these quarries in relation to the history of 
Byllis, and their particularities, such as an Early Byzan-
tine intra muros quarrying activity.

Keywords
Albania, Byllis, limestone quarries, quarrying techniques, 
wedge, plumb.

Introduction

The study of the quarries of Byllis1 has taken place 
as a part of a field programm undertaken by the French-
Albanian mission2 (Fig. 1), focused on the early Chris-
tian basilica studies. The existence of some quarries was 
known: the West front of Quarry I at the South cliff; and 
the South-East cliff, had been identified, but they had 
not been previously studied. This paper points out the 
present state of the investigation.

During the Hellenistic period, a 2550 m city wall, 
equipped with towers, gates and a specific triangular 

GreY LiMesTONe Quarries OF BYLLis (aLBaNia)

T. Kozelj and M. Wurch-Kozelj

courtyard, enclosed an area of 30 ha at the summit of 
the hill. The wall was interrupted at the South cliff, 
where the quarries laid. These exploitations actually pro-
duced the material for all the building activity at Byllis, 
turning the cliff into a steep, 270 meter-high face, that 
provided sufficient protection to the city. Many traces 
of the Hellenistic exploitation of the quarries are still 
visible.

During the reign of Justinian, the architect Victori-
nos built an opus incertum rampart running North-
South across the city, including rectangular towers and 
two gates (8 et 9), which connect with the first wall at 
North-West near by the door 6, and at the South after 
the theater at point reference L. The Western part of 
the Hellenistic wall was refurbished and partly modi-
fied. The defended area was thus reduced to 11 ha the 
area to protect, including the agora, the inhabited West 
terraces, the cathedral (Basilica B) and other churches 
(Basilicas A and C); while the East plateau (tableland), 
two other churches (basilicas D and E), others residenc-
es and the South cliff were left undefended. This ram-
part was erected in a very short time, with material in-
cluding spolia from the theater (to construct the South 
section), and stone extracted from a number of small, 
extra muros quarries that also contributed to shaping 
the outer slopes. Evidence of quarrying have also been 
identified in the intra muros area, close to the theatre 
(cf. §. 3).

All the monuments of Byllis – city walls, stoai, the-
atre, baths, cistern, basilicas, etc. – were made of grey 
limestone extracted in the quarries of the hill. Marbles 
were imported at every period, but their uses were re-
stricted to sculpture, decor, and some specific objects.

The remains in the quarries

The south area

The south cliff is a succession of steeped front faces 
(Fig. 2). Evidence of the trying conditions of quarrying 
at this location include negatives of extracted blocks, 
blocks in different stages of extraction, as well as this 
half extracted block hanging from the front face (Fig. 3). 

1. We wish to thank Jean-Pierre Sodini and Skënder Muçaj, who as the first co-directors of the French-Albanian project, had allowed 
us to study the quarries; and Pascale Chevalier, for her renewed confidence and for allowing us to present this paper at ASMOSIA IX. Field 
and off-site research was made possible by funding granted by the École française d’Athènes. We do thank Nicolas Beaudry for his help and 
for a preliminary proof-reading of this text.

2. The first field mission was in August 1999 (Sodini 2001, 556; 2004, 431-446; Beaudry et al. 2002, 659-684; 2003, 622-639; 2007, 
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Fig. 1. Plan of Byllis.

Fig. 2. View of the south 
cliff and its quarry fronts. 

GreY LiMesTONe Quarries OF BYLLis (aLBaNia)



621

Remains indicate the locations of hoisting machines at 
the top of the cliff, but at its foot, about 270 m down, 
a number of large-size blocks are evidence of unsucces-
ful lifting. Some were to heavy for the capacity of the 
the hoisting machine, or they, or the machine itself, may 
been poorly fastened.

The top of the south cliff and the belt of land nearby
The Hellenistic city-wall was interrupted where the 

South and South-East cliff were quarried (Fig. 1).
Where it remained accessible, the edge of the cliff 

shows an outcrop of worn grey limestone, with traces 
of exploitation at several places. Traces of a hoisting ma-
chines are located along the scarp, where their overhang 
allowed the extracted blocks to be lift up and set down. 
The hoisting machine A3 seems to have been a small 
double boom crane, of 2,50 meter-wide at its base (Fig. 
4). Evidence of extraction has been recorded: channels 
and wedge sockets as well as lines of wedge sockets.

A large belt of rock of the plateau seems to have 
been quarried, of course where its limestone was of good 
quality (Fig. 5, “flatten rock” of quarry I). However, the 
surface of the main plateau is currently covered by soil 
and hidden by a very dense cover of vegetation; so that 
until today, only few traces were identified on isolated 
outcrops.

Quarry I 
While the South-West front was already known to 

archeologists, the excavation of quarry I allowed further 
exploration (Beaudry et al. 2003, 638; 2007, 1112-1113; 
Chevalier et al. 2004-2005; 2006, 866-869).

Three distinct areas may be identified (Figs. 5 and 6):
– Area 1 is the plateau. On a flat 60 m2 rock surface, 

negatives of extracted blocks, bordered by channels, can 
bee seen under oblique light. The extraction was carried 
with skill, leaving a smooth surface and no evidence of 
the thickness of the extracted blocks. A first roughened 
shape column was abandonned, probably due to a crack 
running across its drum. 

3. In 2010, a survey on the quarry front below the hoisting machine A allowed the identification of a number of traces of extraction, 
as well as a a first shape roughened sculpture in situ, abandoned further to a crack. Until now, the own specimen is a sculpture from the 
theatre, known as “slave on altar” and currently in the Archeological Museum of Tirana, is said to have been “worked with great mastery  
in local limestone”. It is of the second quarter of the 3rd century BC (cf. Ceka and Muçaj 2005). It may have been carved from these South 
quarries.

Fig. 3. Detail of half extracted block hanging from the front 
face (south cliff ).

Fig. 4. Detail of hoisting 
machine in the south 
quarries. Photo and 
drawing: M.W-K. 2006.
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Fig. 5. Byllis – quarry I. Location and drawing of the excavated areas (M.W-K. 2007; Topograpy: T.K and M.W-K. 2004).

Fig. 6. View of Quarry I and Quarry II. 
Photo: M.W-K 2007.

GreY LiMesTONe Quarries OF BYLLis (aLBaNia)
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Quadrangular cavities indicate the location of a hoist-
ing machine, that could lift up blocks from the Areas 2 
and 3, and perhaps from lower levels of the cliff front. 
The main cavity actually shows two successive sockets, 
with different inclinaisons, corresponding to two differ-
ent set-ups of the hoisting machine.

– Area 2 covers about 500 m2 on a lower level. 
Traces of extraction on the South-West front are vis-
ible on a step 5 m high: negatives, channels, and blocks 
abandonned during extraction. This front was cleaned 
in 2004. A trench was excavated in three times, running 
through this area, from the edge of the cliff (where at a 
lower level is the area 3) to the front separating area 2 
from the upper area 1 (plateau). Excavation reveals the 
surface left by the extraction: a bedrock with negatives 
side by side, bordered by channels and wedge sockets; 
and showed that some channels were filled while the 
quarry was in operation, in relation with others chan-
nels.

Fragments of ceramic have been collected and are 
studied by Ylli Cerova (Director of the Butrint Arche-
ological Park); just as the metallic objekts are analysed 
by Etleva Nalbani (Member of the École Française de 
Rome). Finds include a weight of a plumb line, made of 
copper alloy, either lost or abandonned, that was found 
under a large piece of limestone (Fig. 7); its ovoïd shape 
shows a small hole, in which a stick can be fitted, whose 
inclinaison corresponds to the slope of the layers of the 
beds in the quarry.

Finds include also a stone wedge, made from grey 
limestone of the quarry, without parallel to this day4 
(Fig. 8a), the same stone that is quarried out. Its present 
dimensions are 0,1247 m height; 0,06 x 0,065 m at its 
top, aval end (on which the mallet stroke), and 0,085 x 
0,0215 m at its lower end (which fitted into the socket) 

and shows a good deal of use wear. Its shape is remark-
ably well suited for its purpose, and it fits perfectly well 
in a wedge socket close to its find spot (Fig. 8b).

– Area 3 is now a narrow, overhanging surface below 
Area 2, about 250 m above the foot of the cliff. An exist-

4. Until today, this limestone wedge is the only example.

Fig. 7. Weight of a plumb line, made of copper alloy found in 
Area 2 of Quarry I (inv. num: 2006). Photo: M.W-K 2005; 
cl. N. Beaudry.

Fig. 8. Stone wedge found at Area 2 of Quarry I (inv. num: 2000). Photo and drawing: M.W-K 2005.
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ing passage is now partly eroded and possibly unsafe, so 
it can only be resched by roping down from Area 2. Evi-
dence of quarrying are visible from above, but no further 
investigation was carried.

Quarry II 
A cleavage area of 150 m2 separates quarries I and II 

(Figs. 5 and 6). Traces of extraction provide evidence of 
well quarrying: only the chisel marks at the bottom of the 
channels are visible on the smooth surfaces, and a large 
wedge socket on a vertical projection. 

Quarry II shows cuts on the front. It was not exca-
vated, but its morphology relates it to quarry I.

The South cliff, on all its levels, and its belt, were 
both quarrying fronts and probably produced most of 
the material for the monuments of Byllis. A narrow 
rock-cut passage, opens in the cliff (Fig. 2); it provided 
a good position to observe, unnoticed, the valley of the 
Viosa.

The south-east quarries (Figs. 1 and 2)

A number of quarrying fronts were identified to the 
South-East, but subsidences, rock falls, abandonned 
blocks, and a thick bush cover prevented until today 
their extensive investigations. 

The quarries lay below the hellenistic city wall and 
certainly contributed to its construction, he blocks be-
ing hoisted up. Their steep fronts are also contributed to 
the defence of the city. These quarries may have been in 
exploitation at later periods as well.

The intra muros quarries (Figs. 1 and 9).

The street at the foot of the rampart of Victorinos 
wall (inner side of the city) has been cleared from rub-
ble. Stones and blocks are currently stored in piles and 
will be used in the forthcoming restoration of the city-
wall.

Close to the city wall lies an important area, about 
200 m long and 30 m large, where many remains of ex-
ploitation, all of Late Antiquity date, can be observed: 

– Starting from the South, the first remains are the 
traces of a hoisting machine on a rocky outcrop partly 
covered by stones.

– A number of L-shaped quarry fronts are also visi-
bles. Although their bases is buried; some are more than 
1,30 m high. 

– The cavea of the theatre leaned against the summit 
of the hill, and after its seats were robbed and reused in 
the construction of the rampart of Victorinos, the bed-
rock was quarried in a few places. 

– An area provided small column, as evidenced by 
the concave negative of their shafts. The technique of 
extraction of shaft is unchanged throughout Antiquity. 
So to date these remains, it can only be done by com-
parison: the dimensions of the negatives are consistent 
with those of the columns of the Early Christian ba-
silicas. 

– Further north, a horizontal quarry front shows the 
negatives of rectangular blocks, characterized by the very 
irregular dimensions and shapes of their wedge sockets.

– A small carved bassin in a outcrop was used as a 
“gourna”, to hold water needed to repair tools (Fig. 10).

To build the South part of his rampart, Victorinos 
reused the seats of the theatre, as well as material quarried 
out from this area, located between the South stoa and 
the South-East stoa of the agora. All this area –inside of 
the city wall– was exploited at the Early-Christian times.

The east quarries (Figs. 1 and 9)

The quarries are located East of the rampart of Vic-
torinos and contributed material to the North part of 
this wall. Nearly all surfaces in this area bear traces of 
extraction and their slopes, often slippery, take part in 
the defence of the reduced city.

Quarry Ci (Fig. 11a)

Near Tower S, three areas have been cleaned of the 
soil to expose the rock surfaces. Many traces confirm 
quarrying.

– Area 1 is 18 m2 in steep slope. Located among the 
areas 2 and 3 and also among the traces of extraction of 

Fig. 9. Byllis: view and location of the intra muros quarries (3) 
and the East quarries (4). Photo: Cl. Alket Islami-2007.
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Area 1, two sockets (0,15 x 0,20 m) are 2,15 m apart and 
were certainly intended on a hoisting machine, needed 
to pull up the blocks. Nearby, 0,90 m up, two letters CI 
were chiselled on the surface and are still legible. The C is 
a curved line of 19 points, 0,23 m high and 0,14 m wide; 
the I is a straight, 0,22 m line of 10 points (Fig. 11b). CI 
must be in relation with the hoisting machine. A pro-
posed reading of this mark is “cigognia”5, in which case, 
it would have been the purpose location of the hoisting 
machine.

– Area 2 is 30 m2 of slopping rock, cutted by slots 
(0,10 to 0,15 m large) and others channels that provide 
the dimensions of the extracted blocks. Many square 
cavities could be used for stakes. Some cuts enlarged the 
existing channels, perhaps to allow the reorganization of 
the area. 

– Area 3 is about 22 m2 of limestone, showing a 
number of channel bottoms; some wedge sockets and 
the shapes of extracted block, including one, that was 
prepared but left abandonned (0,80 x 0,60/0,70 x 0,45 
m / L x l x h). Blocks were prepared for extraction, sur-
rounded by unfinished channels. The East part of the 
area is bordered by a terrace wall, probably built in after 
the quarry was in use. The stratigraphical upper layer of 
soil yielded finds including 6th century AD ceramic frag-
ments, coloured glass pieces and metal nails or hooks.

Other limestone surfaces
Many traces of extraction can be seen on the lime-

stone slopes east of the rampart, all testifying to the in-
tensity of the quarrying activity in this area at the 6th 
century.

Techniques of extraction and exploitation

The shapes of the cliffs and of the quarries are the 
result of the “last” phase of extraction, which erased all 
or nearly all of the traces of the previous phases of quar-
rying. The volume of limestone extracted cannot be pre-
cisely estimated, since the original shape of the hill and 
the cliffs is not known. Moreover, the cliff was quarried 
from above to bottom, but parts of the cliffs also fell 
down due to the overhanging and erosion.

The techniques of extraction of the different periods 
and their tools are well known now (see the previous AS-
MOSIA publications). Carving out channels around the 
block, chiselling out the shapes and quarrying out the 
column shafts, were all used during Antiquity. Wedges 
were generally used in several techniques employed until 
Early Christian times. Indeed, a technique is normally 
not replaced at once (with a few exceptions), it remains 
in use for some time together with a new one until it 

5. As suggested by Jean-Pierre Sodini.

Fig. 10. Small carved bassin 
in a outcrop (“gourna”) 
found at intra muros quarries. 
Photo: M.W-K. 2006.
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becomes outdated. In the Proto-Byzantine period, the 
chisel replaces the wedge and the extraction is carried by 
carving lines of hollows (enfonçures).

Several hoisting machines have been identified6, as 
well as a “gourna”; but given the importance of the quar-
ries, there must have been more of them (traces may have 
been erased by further exploitations).

The narrow opening in the South cliff (Fig. 2), that 
allow to observation of the valley of the Viosa, is perfectly 
consistent with the organisation of a quarry. Other stra-
tegic observation points are known in or near quarries, at 
all periods; most are towers, either single such as that of 
Saliara at Thasos, as a group like those of Mons Claudi-
anus (Peacock and Maxfield 1997), or the “Drakospita” 

that stretch along the Euboian quarries7, or as a belt of 
towers such as the network surrounding Aliki’s quarries 
area at Thasos8.

Conclusion

Byllis always had material at hand to built and to 
carve, from its limestone cliffs turned into quarries, 
exploited in the Hellenistic time to the paleochristian 
period, from its South quarries; certainly in Hellenistic 
period from its South-East quarries; and from the East 
quarries, where extraction seems to be an answer to the 
demand of the rampart of Victorinos, as well as areas 

Fig. 11. General Topography of Quarries CI (a) and detail of CI (b). Drawing: T.K and M.W-K. 2008; M.W-K. 2008-2010. 

6. Kozelj and Wurch-Kozelj 1993, 97-142, and 122-136 (special hoisting machines weights).
7. Franklin 1925, 398-412; Carpenter and Boyd 1976, 250-257; Kozelj and Wurch-Kozelj 1995, 17-31.
8. Kozelj and Wurch-Kozelj 1992, 43-57, fig. 1-20; Thielemans 1999, 145-159.
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from the intra muros quarries. But most of the intra muros 
quarries, still in operation in Late Antiquity, testify that 
an important part of the defended city had been reserved 
to the mining activity, while activity concentrates around 
the religious centers that are the basilicas (Cathedral and 
other churches).
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Abstract
The knowledge of quarrying activity in ancient Histria 
(X. Regio Italiae), Dalmatia and Pannonia amounts to 
the larger economic and cultural centres of the prov-
inces. From these we have learned of the highly devel-
oped construction and artistic technique used at that 
time. Irrespective of the time and expansive influence 
of the well-known quarry centres, there existed without 
a doubt a whole series of smaller quarries from which 
stone for local building needs in the small regional and 
provincial areas was quarried. In this contribution I will 
try to reconsider from various points of view the ancient 
quarries in Croatia. In a certain manner, these quarries 
brought Romanization and Urbanization to the areas, to 
the building sites as well as to the stonemason’s workshop 
and to art in general. 

Keywords
Histria, Dalmatia, Pannonia, quarry, stone, stone-cut-
ting, limestone, sarcophagi, urns, marble.

Introduction

The knowledge of quarrying activity in ancient His-
tria (X. Regio Italiae), Dalmatia and Pannonia amounts 
to the larger economic and cultural centres of the prov-
inces. From these we have learned of the highly devel-
oped construction and artistic techniques used at that 
time. On the eastern Adriatic coast, but also in the con-
tinental part, where the Roman colonies were situated, 
we come across antic monuments built of local stone. 
There are a number of quarries in Croatia (Fig. 1) from 
which stone was extracted. Stone from each individual 
quarry has its own characteristics and quality. The re-
gions of Istria and Dalmatia (Fig. 1, n. 5 and 6) belong 
to the Adriatic carbonate platform or Adriaticum while 
the region of Banovina and Kordun (Fig. 1, n. 3) be-
longs to the Supradinaridic (Crnković and Jovičić 1993, 
141-146). According Herak (Herak 1991) the region of 
Istria (Fig. 1, n. 5) belongs to the Adriatic carbonate 
platform or Adriaticum, so this platform due to its main 
features has much in common with Dinaricum. Some of 
the authors take them as an integral unity. Regardless to 
some common elements named by Herak, this area and 
from the point of view of the productive zones and dim-
mension stone deposits, justifies its separation. Accord-
ing by Olujić et al. (1972), differently from the con-
ception of Herak this area represents autochton. From 
the continental part of Istria, Adriatic stretches across 
the Kvarner Islands to the southeast, partly surrounding 

THe aNCieNT Quarries iN CrOaTia. 
THe TeCHNOLOGY OF exTraCTiNG sTONe
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seaside Dinaricum from the southwest (Crnković and 
Jovičić 1993, 145). Dimension stone deposits are placed 
in the limestones of Jurassic, Lower and Upper Creta-
ceous as well as in limestones and carbonate clastites of 
Paleogene.

The region of Dalmatia (Fig. 1, n. 6) is clearly marked 
with the significant part of Creataceous carbonate sedi-
ments and carbonate clastities and flysch of Paleogene, so 
it presents the continuation of Adriaticum. The Jurassic 
sedimets are slightly represented on the furtherest south 
island Lastovo and the island of Mljet, while the sedi-
ments of Triassic and Jurassic are represented in the 
northern part of the region (Crnković and Jovičić 1993, 
145). This area is structurally different from Istria, and 
can be divided into three zones. First zone, the southern 
part includes mainly the islands, and it is characterized 
by clearly marked anticlines (for that is characteristic 
regularly slighter slope of its northern layers). The sec-
ond zone, the central part is characterized by overthrust 
structures formed by the sediments of Cretaceous and 
Paleogene. The third zone, the northern part is of the 
complex structure with the greater participation of the 
sediments of Triassic and Jurassic.

So the main productive lithostratigraphic member of 
this area is the rudiste limestones of Upper Cretaceous, 
although are present a numerous deposits the other 
stratigraphic levels too.

The region of Lika (Fig. 1, n. 4) belongs to the Di-
naric carbonate platform (Dinaricum) and Adriatic 
carbonate platform. The reason is the complex over-
thrust relations and because the units of Dinaricum are 
placed directly on the elements of Adriaticum on some 
localities. The region of Lika characterize the clastic 
sediments, as well as dolomites and limestones of the 
Younger Paleozoic. In Mesozoic, from Triassic to Creta-
ceous prevaile the carbonate sediments of marine shal-
low environments, limestones and dolomites (Crnković 
and Jovičić 1993, 145). In some parts of Lika dolomites 
are continually present from the Upper Triassic through 
Jurassic, but the sediments of Paleogene are present in 
the lesser degree.

The region of Dalmatia

The development of Roman sculpture can be traced 
approximately from the mid 1st century BC. The Roman 
penetration and the arrival of italic inhabitants on the 
opposite coast of the Adriatic were accompanied by mas-
ter craftsmen, sculptors and stonemasons, who organized 
workshop production and the exploitations of limestone 
(Cambi 2002, 85).
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The islets of the Korčula archipelago – Vrnik, Sut-
vara and Kamenjak – contain numerous quarries known 
since the Roman age, as testified by traces of “pašarini’’, 
grooves in the wall, a technical attainment of the ancient 
method of stone extraction (Crnković 1997, 13; Suić 
2003, 175). An underground quarry – a semi-cavern – 
has remained preserved on the Sutvara islet, because the 
surface layer of inferior stone naprće had not been re-
moved to save the effort and time. Instead, the superior 
stone was being extracted by underground excavation, a 
method resembling mining. Stone of the highest quality 
– a white compact limestone with many shells, hippurites 
in particular, water-, frost- and cold-resistant, is the stone 
of pure structure from the Vrnik islet (0,30 km), closest 
to Korčula. The height of old multi-benches quarry is 50 
m. The fossiliferous rudiste limestone of unito and fior-
ito types, of whitish-rosy and grayish-rosy colour, petro-
graphically are determined as biomicrite/biosparite and 
biomicrudite/biosparritude (Crnković and Jovičić 1993, 
159). The landscape of the island is framed by heaps of 
small and large fragments of discarded stone, and tower-
ing above these heaps are, one next to the other, vertically 
cut, high and impressive rocks of the stone quarry, cre-
ated by human hand during 21 centuries. 

From antiquity, through the Middle Ages, till 
present days in exploitations is whitish limestone, on 

spots of bluish nuances, well known as Seget. The de-
posit is on the hill of Saint Ilija near Trogir. Petrographi-
cally is determined as biosparite, but the skeleton debris 
is not macroscopicaly observed (Crnković and Jovičić 
1994, 455).

The quarries of Trogir and Brač were also famous 
during antiquity, and stone from those quarries was used 
by master builders from Asia Minor and Syria, but also 
local ones, to build the palace of Diocletian (Crnković 
1997, 13; Zaninović 1997, 42-43). In his work Naturalis 
Historia, Pliny mentioned Trogir “renowned for its mar-
ble” ([…]Tragurium civium Romanorum, marmore notum 
[…] N.H. III 141; Suić 2003, 175). In the area of Seget, 
in the surroundings of Trogir, during antiquity snow-
white limestone was quarried, of which Pliny speaks 
(Suić 1991, 291).

Many Roman quarries were traced in the Zadar archi-
pelago on the islands of Vela Lavdara and Mala Lavdara 
(Suić 1991, 291; Rube Filipi 2001, 125). The Romans 
opened quarries on the island of Žut in the Kornati archi-
pelago (near Petrara), in the Ovča cove south of Savar on 
the Dugi Otok island, and on the island of Sestrunj (Pa-
drare) – in all three cases at an altitude exceeding 100 m 
asl – as well as on the Tukošćak, the first promontory 
on the island of Molat and on the Kamenar islet. High-
quality construction stone was found on Lavdara imme-

Fig. 1. The most important 
towns and sites in Croatia 
(after Cambi 2002, changes 
by Buzov and Valjato Vrus).

M. BuzOv



630

diately next to the sea. The stone broken in the Lavdara 
quarries – limestone of upper Cretaceous age – is tough 
and resistant, of brownish colour and suitable for build-
ing. No berth for loading cargo was needed on Lavdara, 
because almost everywhere along the coast the depth 
was sufficient for berthing Roman stone-transport ships, 
called naves lapidariae.

In the region of Dalmatia, regarding the dimension 
stone exploitation, the island of Brač takes a significant 
place, being famous of “the marble of Brač”. The island 
of Brač is almost completely built of the carbonate sedi-
ments of Upper Cretaceous age (Turonian- Senonian), 
and than slightly dispersed foraminiferal limestones and 
clastites of Eocene (Crnković and Jovičić 1993, 156). 
In the tectonically-structural sense the island is asy-
metric anticline, where layers along the northern limb 
slightly plung the north, and because of that structure 
all dimension stone deposits, from the ancient times till 
nowdays, are dispersed on the northern and eastern side 
of the island. So, the exploitation covers the wide zone 
of the east-west striking (Crnković and Jovičić 1993, 
fig. 23).

The most important stone quarries on the island of 
Brač were situated between Splitska and Škrip (Plate, 
Stražišće, Rasohe) (Suić 1991, 291; Zaninović 1997, 43), 
whose remains are still visible today.

It is written in the inscription, next to the stone re-
lief of Heracles, sculpted in live rock, that the monu-
ment was erected by Roman soldier Valerius Valerianus, 
a supervisor in the quarry where capitals were produced 
(Vrsalović 1960, 85)1. In the 1960s, during the deepen-
ing of the Splitska harbour, the stone remains, in ad-
dition to those from Brač, included finds of marble of 
foreign origin, which points to the conclusion that a 
stonemason’s workshop was already at that time active on 
Brač and that dressed blocks were transported to Salona 
and Diocletian’s palace (Zaninović 1997, 43-44). A find 
from the underwater zone of Brač, around 300 m off the 
coast near Sutivan, speaks in favour of this: a ship from 
late antiquity, which transported cargo from one of the 
quarries on Brač. The site yielded seven undressed stone 
sarcophagi, a lid and stone blocks. 

In the whole province of Dalmatia the island Brač 
have largest volumes production, due to supplying of Sa-
lona – capital of the province on the opposite continen-
tal coast. Architecture in Salona, such as fortifications, 
wall-enclosure of necropolises and pillars of bridge were 
constructed by blocks of local stone called “modrac”, 
some sort of marl limestone. Stone cutting workshops 
in Salona, with Greek tradition, developed huge produc-
tion of monuments, especially sepulchral plastic in Ro-
man times. Stelai and sarcophagi were commonly cutting 
in Brač limestone. Diocletian’s palace in Split is mainly 
built with stone from Brač, but some of the parts of the 
palace built with fine sugar-like granulated limestone 
from the quarry in near Trogir. Of course, some elements 

like columns are made in more expensive, decorative 
stone imported from Italy and Egypt.

Sculptures of stone or marble could be of local ori-
gin or could be finished products imported from leading 
workshop centres. In terms of limestone sculptures, clearly 
these were of local production, as limestone was not im-
ported. In Dalmatia, gradually versions appear that can 
be attributed securely to local craft workshops. The local 
workshops in Dalmatia, in addition to funerary monu-
ments, also produced sculptures copying the well known 
classical statues with greater or lesser deviations (examples 
of such sculptures are the Fortuna from Aequum, Ascle-
pius from Salona, etc.). The stelae workshops existed in 
both military camps in the early 1st century, but after 
the VII legion left Tilurium, the stone carvers moved to 
Burnum, as is confirmed by the “trademark” of the doors 
at the base of the monuments. The local stone carving 
workshops first produced monumental stelae, and in the 
period of the greatest popularity of stelae, they also be-
gan to produce arae shaped as monumental cubes (Cam- 
bi 2002, 157, 158), and also the cippus in Liburnia 
(Cambi 2002, 156). The reason for the disappearance in 
Dalmatia of the monumental stelae and arae is a gradual 
change in the funeral rites, and as a result of this was the 
increasing introduction of the sarcophagus. The Dalma-
tian workshops made great quantities of sarcophagi from 
local limestone.

The construction of monumental civic buildings in 
Salona, Iader etc., required the permanent presence of a 
large number of skilled craftsmen well-versed in quarry-
ing, working and installation of the local limestone. The 
existence of quarries in which limestone was extracted 
during the Roman era has been documented at several 
places in the region of Dalmatia.

The region of Istria

The region of Istria is characterized by the numer-
ous dimension stone deposits which are situated in lime-
stones and clastites of Upper Jurassic including Lower 
and Upper Cretaceous till Eocene (Crnković and Jovičić 
1993, 150, fig. 15).

Pliny the Elder mentions quarries on the eastern 
Adriatic coast, in Istria and Dalmatia, where good stone 
was cut, of a quality somewhat lower than marble. Stone 
was quarried in Istria as well, and Roman quarries were 
situated in the vicinity of Vinkuran; near Banjole and 
Ližnjan; on the Šandalja hill; on the Brijuni islands; on 
the delle Arni hill near Rovinj; on the islet of St. Niko-
la near Poreč (Parentium); in the surroundings of Pula 
(Pola). Cavae Romanae, the Roman quarry, even today 
active as Vinkuran quarry, is located 6 km south of Pula 
(Džin 2012; Girardi Jurkic 2012). The old, Roman-era 
abandoned quarry is on the western side of this area, 
while the Roman quarry covering a surface area of 2500 

1. CIL III 10107: Herculi aug(usto) sac(rum) Val(erius) Valerianus mil(es) cum insisterem ad capitella columnarum ad termas licin(i) an(a)
s q(u)as fiunt Sirmi v.l.s.
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m² is on the eastern side. Both quarries are situated in 
30 m thick beds of rudist limestones of the Upper Cre-
taceous, Cenomanian. So, the stone of whitish colour, 
with the varieties of unito or statuario (microcoquinite) 
and fiorito or travertino (coquina), belonging to soft and 
porous varieties of limestone. After installation on the 
façades of buildings in urban settings, the stone a snowy 
white colour, acquires a grey tone over its surface after 
a relatively brief time. The limestone variants were in-
stalled on the external wall surface of the amphitheatre 
in Pula, but also were used for artistic sculptural forma-
tion. The unfinished Roman portrait of the velata from 
Vinkuran and the matrona from nearby Vintjan, testify 
to its use for artistic creativity in the Roman era, and the 
geological properties of the stone can be credited for its 
use for these purposes.

Particular attention merits a marble slab from Pula, 
bearing a relief of a stonemason, made when the stone 
was worked (Starac 2006, cat. no. 71)2. According to 
Starac there is a series of possible explanations for its pur-
pose: the slab was on the tombstone of a stonemason, 
the slab was located at the entrance to or near a stonema-
sonry workshop or the slab is linked to a guild. The first 
opinion does not seen likely, because this type of tomb 
architecture would be unique and a complete exception 
to local tradition. According to the second opinion the 
slab was located at the entrance to or near a stonema-
sonry workshop. Since the slab was found only several 
meters away from discarded yet worked marble semi-
products, it seems likely that there was a very specific link 
between a stonemason’s workshop and the unfinished 
marble columns (Starac 2006, 64). The thrid possibility 
does not exclude either of the first two. The slab is linked 
to a guild. Epigraphs record a series of various associa-
tions of stonemasons, which gathered lapidarii structores 
(Saintes, CIL XIII 1034), lapidarii (Deva, CIL III 1365; 
Salona CIL III 8840) and marmorarii (CIL X 542=CIL 
XIV 425), but in Pula there are specific epigraphically 
documented professional associations, collegium fabrum 
(Ilt X/1 70, 71, 88, 568, 618) and collegium dendropho
rum (Ilt X/1 84,155, 156). They raised monuments to 
worthy, patrons, paid funeral costs for their members or 
disposed of common grave sites (Starac 2000, 167-170). 
It is possible that one professional association in Pula 
gathered various types of masons or only masons who 
narrowly specialized in working marble, and that the 
relief slab was commisioned by this association and in-
stalled in a building that may have belonged to that same 
association (schola) (Starac 2006, 64). We must ephasize 
that the term of marmorararii in the Roman world was 
not used exclusively for sculptors who carved marble 
sculptures, rather it encompassed an entire series of vari-
ous participants in the processes of quarrying, working, 
distribution and sale of marble blocks; workers who ex-
tracted and roughly hewed marble at the quarry, marble 

merchants, masters who installed marble decorations on 
buildings and finally the sculptors in general who made 
decorative geometric, floral and figurative portraits in 
any type of stone (Frézouls 1995, 38-39). 

The construction of monumental civic buildings in 
Pula required the permanent presence of a large number 
of skilled craftsmen well-versed in quarrying, working 
and installation of the local limestone. The existence of 
quarries in which limestone was extracted during the Ro-
man era has been documented at several places in the 
immediate vicinity of Pula. The most important was cer-
tainly above mentioned the quarry in Vinkuran, which is 
active till today and which bears the name Cavae Roma-
nae to commemorate its lengthy period of use (Mirabella 
Roberti 1938, 242; Girardi-Jurkić 1997, 24; 2012; Me-
mento pro monumeto 2006; Džin 2012).

The appearance of a slab with a relief showing the 
stonemason craft in Pula is thus not unusual. What is 
unusual is that it is made of white Carrara marble instead 
of the local limestone. This backs the assumption that 
there was a masonry workshop in Pula that specialized 
in working marble (marmorarii), and not just limestone, 
primarily for construction purposes, and also it is pos-
sible that the workshop made marble statues.

The region of Banovina and Kordun (Fig. 1, n. 3)

The area in its southwestern part is clearly marked 
with the interrupted zone of clastites of Younger Pale-
ozoic, NW-SE. The Triassic sediments and the narrow 
ophiolitic zones of the Jurassic with especially complex 
structure are of the same stretching (Majer 1984; Ma-
jer and Lugović 1985). The significiant proportion take 
the flysch and molasse of Eocene, and the clastic sedi-
ments of Pliocene (Crnković and Jovičić 1993, 143). 
This region belongs to the Supradinaridic. According to 
Crnković and Jovičić there is no possibility of finding 
dimension stone deposits in this area, and in this region 
in the past there were no dimension stone exploitation, 
neither, with respect to geology, exists such a possibility. 

But according to archaeology stone quarried in the 
karst hinterland was used for building. It seems that large 
quantities were extracted, as judged by the number of 
quarries (Dugi Dol, Mračin, Štirkovac, etc.) in a relative-
ly small area southwest of Karlovac (Figs. 2, 3, 4, 5). To-
day one finds in quarries a large number of stone trunks 
and lids as well as unfinished sarcophagi and building 
fragments. They are very frequently found built into me-
diaeval structures. The church in Mateško Selo is almost 
entirely built of stone trunks of urns and their lids (Figs. 
6, 7). We encounter such finds also in river beds, where 
they mostly served as structural improvement of a river 
crossing, that is, as a foundation for a river ford. On the 
basis of frequent finds of stone urns and sarcophagi with 

2. Samples of white marble taken from the garland (cat. no. 35), the stonemason relief (cat.no. 71), the head of the goddess (cat.no. 
72) and the part of a man’s arm (cat.no. 73) were subjected to a mineralogical-petrographic analysis as part of the Corpus signorum Histriae 
project.
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Fig. 2. Map of the Karlovac 
region (after Perkić 2002).

Fig. 3. Mračin, Roman quarry, detail, 1st - 4th centuries AD. Fig. 4. Roman sarcophagus from quarry in the village of the 
Kestenjak.
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a round inscription field, one can presume a strong influ-
ence from nearby Noricum or even direct administration 
from that province.

Bubijeva Jama near Barilović (Perkić 2002, 103-131), 
Jopićeva Špilja near Krnjak, the Lipa cave in Protulipa 
and Markova Špilja near Mateško Selo are necropolises 
from antiquity, and in a territory between the middle 
and lower courses of the Korana and Mrežnica rivers 
three settlements from antiquity were discovered, as well 
as 29 smaller ancient stone quarries, where sarcophagi 
and urns were produced, and 16 positions where lids 
and trunks of sarcophagi and urns had been found, as 
spolia, both in sacral and secular buildings, or individual 

finds. Some of the individual finds were discovered in 
rivers, and that suggests that finished sarcophagi were 
transported by rivers. The product of these quarries 
were sarcophagi and stone urns. The stone urns found 
in the quarries or out of them are very important, for 
dating of the quarries in the period of the 1st and the 
3rd century AD. All urns and sarcophagi were made of 
local limestone. Certain authors think, when it comes to 
cave burials, that those were plague-infected people, but 
we believe that they represent people of Oriental origin. 
The custom of depositing the body in a sarcophagus was 
introduced to Pannonia by people from the Orient in 
the mid-2nd century AD. 

Fig. 5. Roman sarcophagus found in the Korana river at 
Barilovićki Cerovac.

Fig. 6. St. George in Mateško Selo, inscription in the 
foundation.

Fig. 7. St. George in 
Mateško Selo, Roman 
sarcophagi in the 
foundations of the 
medieval church.
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The region of Lika

Apart from rare exceptions, the greatest part of dimen-
sion stone deposits exploited in the past are placed in Lika 
(Fig. 1, n. 4). In the Lika region, on the northern slopes of 
the Vital hill, monuments were discovered incised in the 
live rock, as well as smaller stone quarries, which speaks 
of a developed stone-cutting activity. These are remains 
of a surface-type quarry from antiquity, where limestone 
blocks were extracted, as revealed by the step-like appear-
ance of the remaining rock. The ancient quarry at Pro-
zor is located in the northeast foothills of the prehistoric 
hill-forts of Veliki and Mali Vital, not far from the area 
in which the remains of the ancient settlement of Pro-
zor (Roman Arupium) were unearthed (Šarić 1980, 115-
125). The site is earlier known and in literature described 
as carved in rock “stone benches” and “watering-places 
carved in stone”. The entire quarry is cut from live rock 
and belongs to the type of surface quarry. Taken from this 
quarry were limestone blocks which today point to the 
step-like appearance of the remaining walls. The Prozor 
quarry (Fig. 8) has most probably not been exhausted; 
namely, a good part of the stone was has not been cut. 
The quarry is opened in brown-greyish brecciform lime-
stone, dappled with whitish and reddish veins, and petro-
graphically determined as brecciated micrite and biomic-
rite (Crnković and Jovičić 1993, 148).

Although no type of stone cutting tool was found at 
the quarry, we presume (on the basis of the markings left 
in the stones) that these were a particular tool for this 
purpose in use at that time. On the basis of archaeologi-
cal finds and the traces of layering at the Prozor quarry, 
stone was probably cut sometime near the end of the first 
and the beginning of the 2nd century AD. It has been 
positively determined by use of recent soundings that 
rock from the Prozor quarry was used for construction 
and other purposes at the nearby Roman settlement of 
Arrupium. We think that the stone from this quarry was 
used exclusively for construction purposes, although 
the possibility has not been ruled out for the existence 
of some stonemason’s workshops in the vicinity which 
would have turned out the final stone products. The 
many stone monuments fashioned from the same type 
of stone found in the area support this hypothesis. The 
adaptability of this stone is not confirmed by these finds 
alone. Even to this day the inhabitants of Prozor are still 
using this local rock as the source for their building stone.

The quarries ceased operating in the 4th century, and 
in the Middle Ages and later, worked stone from ancient 
architecture was used as building material for new con-
structions.

Conclusions

Irrespective of the time and expensive influence of the 
well-known quarry centres, there existed without a doubt 
a whole series of smaller quarries from which stone for 
local building needs in the small regional and provin-

cial areas was quarried. In the continental part of Croatia 
stone was quarried from the Baranja hills (Fig. 1, n. 2), 
as well as in the surroundings of Zagreb (Crna Voda near 
Markuševec; Fig. 1, n. 1).

The knowledge of quarrying activity in ancient His-
tria (X. Regio Italiae), Dalmatia and Pannonia amounts 
to the larger economic and cultural centres of the prov-
inces. From these we have learned of the highly devel-
oped construction and artistic techniques used at that 
time. On the eastern Adriatic coast, but also in the con-
tinental part, where the Roman colonies were situated, 
we come across antic monuments built of local stone. 
There are a number of quarries in Croatia, from which 
stone was extracted, but the stone from each individual 
quarry has its own characteristics and quality. Some of 
the ancient quarries have been continually used for two 
thousand years which is reflected in the numerous exam-
ples of stone sculpture throughout Croatia.

According to Crnković and Bilbija (Crnković and 
Bilbija 1984), dimension stone and its deposit are evalu-
ated by means of: geological criteria (size of deposit, the 
possibility to extract blocks, uniformity of appearance 
of the stone mass in its deposit, and the quantity of the 
stone mass); technological and economical criteria (qual-
ity of blocks and possibility of economical industrial 

Fig. 8. Prozor, the Roman quarry with the traces of “pašarini” 
(after Šarić 1980).

THe aNCieNT Quarries iN CrOaTia. THe TeCHNOLOGY OF exTraCTiNG sTONe



635

processing); technical criteria (applications of the stone, 
depending on its physical and mechanical properties, and 
its durability), and criteria of decoration (the general ap-
pearance of the stone, it is very important for the stone’s 
marketability). When we speak about economical criteria 
we think about the conservation-restoration process on 
antique monuments. The assembling elements are made 
of stone originated from ancient stone quarries that are 
well known nowadays thanks to the written sources. The 
problem we need to resolve is: of which stone type the 
original element is made of and which other one could 
be its rightful replacement.

The sum of all these values of a deposit leads to its as-
sessment and ranking as of international importance, of 
restricted international importance, of national impor-
tance and of local importance. Limestone from the an-
cient quarries, with its specific solidity but also pliability 
for artistic sculptural formation, has been used since Ro-
man times as a source of not only construction materials 
but also as an art supply. 

Irrespective of the time and expensive influence of 
the well-known quarry centres, there existed without 
a doubt a whole series of smaller quarries from which 
stone for local building needs in the small regional and 
provincial areas was quarried. In this contribution I 
tried to reconsider from various points of view the an-
cient quarries in Croatia. Unfortunately, the result of 
this research is not finished, because we must get an 
overall picture of the whole process and its organization 
of collecting and classifying the data of the autochthonic 
stone and all of the ancient stone quarries as well as cre-
ating a stone database. 
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Abstract
During conservation-restoration process on ancient 
monuments a need to reconstruct eventually evolves on 
some of the assembling elements. Those assembling ele-
ments are made of stone originated from ancient stone 
quarries that are well known nowadays thanks to the 
written evidence. Studying these quarries is essential 
when replacement of a damaged stone is required in 
reconstructive process. The problem that needs to be 
resolved is: of which stone type the original element 
is made of and which other one could be its rightful 
replacement. On the Eastern Adriatic coast, where the 
Roman colonies (Pula, Salona, Narona) were situated, 
we come across ancient monuments built of local stone. 
The stone was quarried all along the eastern Adriatic 
coast, on the land as well as on the islands, from Istria 
to Dubrovnik.

Keywords
Ancient quarries, Eastern Adriatic coast, Brač, restora-
tion-conservation.

Introduction

Over several years the students and teachers of the 
Conservation-Restoration Department of the Arts Acad-
emy of the University of Split have been collecting stone 
samples from the Classical and modern quarries situated 
on the eastern Adriatic coast (Fig. 1). The samples had 
been analysed and the collated results have given rise to 
a data base intended to serve the needs of the students, 
practicing conservators, archaeologists and art historians, 
when confronted with the problem of recognizing the ex-
act type, quality and origin of stones used in the ancient 
masonry buildings.

This database is crucial in conservation-restoration 
practice, particularly in the reconstructive process, be-
cause it enables quick and easy search of original stone 
type or its adequate replacement. In this case, the stone 
quarries on the island of Brač have been a priority, be-
cause the famous Diocletian palace in Split, currently in 
a conservation-restoration process, was mostly built of 
stone from Brač.

By far the longest part of the coastline (circa 15000 
km) belongs to the Republic of Croatia. Extending from 
the bay of Savudria in the North to Cape Oštro in the 
South, with its 1246 islands, islets and reefs, this wavy 
and steep coast belongs to the geologic formation of the 
Jurassic and Cretaceous periods (Dunda et al. 2009). The 
area has been settled since pre-historic times. The Illyrian 

aNCieNT Quarries ON THe easTerN aDriaTiC COasT 
WiTH sPeCiFiC reFereNCe TO THe isLaND OF BraČ (CrOaTia)

I. Donelli, M. Matijaca and I. Paduan

tribes, the Greeks, the Romans and, in the most recent 
time, the Croats, have lived here.

The whole area is rich in monuments from times 
passed, witness to different civilizations and ways of life. 
The oldest stone buildings are Illyrian tumuli, built with-
out mortar, and graves, with large slabs of stone defin-
ing their inner space. The buildings of the Illyrian-Greek 
period were more sophisticated, ex. walls of the Greek 
settlements on the islands of Vis and Hvar (Biličić 1990). 
The Roman antiquity is famed for its extensive use of 
stone in monumental architecture, aqueducts, bridges, 
and sculptural decoration, and the stone material for 
them was coming chiefly from local deposits (Crnković 
and Šarić 1992).

The Romans were superb engineers and excellent 
connoisseurs of good-quality stone. Every Roman settle-
ment of some prominence had a quarry of its own pro-
viding material for the city ramparts, houses, amphithea-
tres, temples, etc. Higher-value limestone was used for 
architectural decoration, sarcophagi and statuary. Mar-
bles, granites and porphyries were coming from Asia Mi-
nor, Egypt, Italy, and Spain - to meet the imperial needs.

Before we embark on our imaginary travel from the 
North southwise, in search of the Classical quarries, we 
must notice the ancient paths along which the Roman 
legions moved (Fig. 2).

On these paths, settlements, strongholds and cities 
were built. The first Roman settlement is Pola (Pula). 
Pola was also the first Roman colony, which procured it a 
certain military and civil rank. Its ramparts, public build-
ings, temples and the renowned amphitheatre (Fig. 3) 
(Crnković 1991). They were built of good-quality stone, 
ample deposits of which were found near to the city (Gi-
rardi Jurkić 2012).

The Classical sources record the local quarries or Ca-
vae Romanae. Many of them are still extant, hiding be-
hind the names of Vinkuran, Soline by Rovinj, Banjole, 
Ližnjan, Poreč. The Roman country villas, or villae rus-
ticae on the small islands of Briuni near Pula were built 
from stone material quarried in situ (Begović-Dvoržak 
1997).

Further down the coast, we arrive at the Classical city 
of Anona (Nin), located next to the Classical Diadora 
(Zadar). Again, we come across the Cavae Romanae (Fig. 
4) or ancient quarries around Benkovac in the hinter-
land, and other ones on the nearby islands of Kamenjak, 
Vela and Mala Lavdara (Fig. 5), Sestrunj, Dugi otok and 
Molat.

From Zadar on, the Roman road runs though the 
Dalmatian hinterland. Along it, we find the remnants of 
Roman camps and settlements such as Asseria (Benko-
vac), Burnum (Ivoševci), Scardonia (Skradin), Tilirium 
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(Trilj). Further on, the road returns to the coast, where 
we find Salona (Solin), Diocletian’s Palace at Split, Na-
rona (Vid), Epidaurus (Cavtat), all of which had quarries 
within their reach.

There were quarries on the islands, as well, specifi-
cally on the small islands of Vrnik, Sutvar and Kamenjak, 
off the eastern coast of Korčula, where, due to the lower 
quality of the surface material, the extraction operations 
had the form of underground workings. The Romans 
quarried several sorts of good-quality limestone, differing 
in structure, colour, and hardness. Some of them were 
better suited for masonry, the others to carve intricate 
architectural decoration. 

Fig. 1. Geological map and antique quarries on the eastern Adriatic coast (after Vélic and Velic 2009; and I. Paduan) 

Fig. 2. Detail of Tabula Peutingeriana. Photo: Wikipedia
Commons 2012.

Fig. 3. Amphitheatre of Pula. Material used in construction 
was stone from the Vinkuran quarry. Photo: M. Matijaca.

Fig. 4. Cavae romanae at Vinkuran quarry. Photo: 
I. Paduan.

Fig. 5. Quarry at Vela Lavdara. Photo: S. Gluščević.

i. DONeLLi, M. MaTiJaCa aND i. PaDuaN
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The island of Brač

The island of Brač lies between Split and the island of 
Hvar. With the surface of 395 km2, it is the third largest 
Adriatic island. The local population live on agriculture 
(vine, olive and citrus fruits), herding, fish industry, tour-
ism, and stonemasonry. The first inhabitants were the Il-
lyrians as witnessed by the ancient citadels in the central 
part of the island. In the 4th century BC Greek merchants 
came to the island to trade goods with the local popula-
tion. In 167 BC the Romans invaded the mainland and 
the island of Brač, setting up their colonies there. Beside 
those on the mainland, at Seget, Okrug and Vrsina, they 
had quarries on the island of Brač, at Škrip, Plate, Ra-
sohe, and Stražišća.

The extraction of stone from the local quarries 
reached its peak between the 2nd and 3rd centuries, when 
large amounts of stone material were used for the build-
ing of Salona and the imperial palace of Gaius Aurelius 
Valerius Diocletianus at Spalato (Dunda 1997) (Fig. 6, 7), 
modern-day Split.

They were called Diocletian’s quarries. The extent of 
the activities carried out in these quarries in the Roman 
times is witnessed by numerous finds, from fibulae to 
altars, inscriptions dedicated to Heracles, who was the 
patron of stonemasons, to unfinished sarcophagi, col-
umns, and capitals, to ancient tools typical of the Ro-
man method of stone extraction. Particularly impressive 
are the hand-made «fissures», the so called “pašarini”, cut 
into live rock up to 5 m deep (tagliata romana) by means 
of which the Romans would open up and prepare the 

mass of rock for detachment of large blocks (Crnković 
and Šarić 1992, 18) (Fig. 8).

The commercial names of this white stone are Veselje 
unito and Veselje fiorito (Fig. 9).

Fig. 7. Detail of the portal of Jupiter temple. Material used 
for construction was white limestone from Brač quarries. 
Photo: Iva Paduan.

Fig. 8. Hand-made fissures “Pašarin”. Photo: Masmedia 2006. Fig. 6. Diocletian’s palace. Photo: Hébrard and Zeiller, 1912.

Fig. 9. White 
limestones from Brač 
named Veselje unito 
and Veselje fiorito. 
Photo: M.Matijaca.

aNCieNT Quarries ON THe easTerN aDriaTiC COasT WiTH sPeCiFiC reFereNCe TO THe isLaND OF BraČ (CrOaTia)
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In ancient times they were called marble, which 
petrographically they are not. The word unito refers to 
the even distribution of specks of shell skeletons in the 
composition of rock, while the word fiorito describes the 
presence of large brownish fragments of rudista (or even 
whole mollusks - rudista) ‘floating’ in the more-or-less 
white bed. Veselje is a translucent small-grain limestone, 
with transmittance between 1-1.5, wherefrom probably 
comes its ancient name “marble”. The stone blocks were 
hauled to the port of Splitska, conveniently located near 
to Rasohe, the most important quarry of the island. Still 
lying at the sea bottom, in the port, are large blocks of 
worked stone which fell from ships. Stone was extracted 
from Brač quarries as early as the 1st century. Thousands 
of masons, slaves, and other labor worked on it. Around 
305 the quarries fell in abandon, but were reopened in 
the Middle Ages.

Of the extant quarries on the island, worth men-
tioning are those of Pučišća, Selca, Donji Humac, Dol, 
Sumartin, Dračevica, Nerežišća, Postira and Splitska. All 
of them supply the market with top-quality stone suit-
able both for masonry purposes and architectural decora-
tion.

Conclusion

In order to improve and simplify the process of 
searching for the adequate stone type for possible recon-
structions, we have collected stone samples and relevant 
data from all ancient stone quarries on the Adriatic coast. 
Stone quarries of the island of Brač were our priority be-
cause the famous Diocletian’s palace in Split, currently in 
a conservation-restoration process, was mostly built of 
stone from Brač. The result of this research is a collection 
of autochthonous stone samples and the list of ancient 
quarries, as well as a database providing relevant informa-
tion for conservation-restoration practice. 
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Abstract
The Roman quarry, Cavae Romanae, even today active as 
the Vinkuran quarry, is located 6 km south of Pula. The 
old, Roman-era quarry is on the western side of this area, 
while the Roman quarry covering a surface area of 2500 m2,
still in use today, is on the eastern side. Both quarries 
are situated in 30 m thick beds of rudist limestones of 
the Cenomanian (Upper Cretaceous). The limestone 
has been petrologically specified as rudist coquina lime-
stone. Coquina limestone is today known on the mar-
ket as Vinkuran fiorito or travertino, while coquinit and 
mikrocoquinit are known as Vinkuran unito or statuario. 
The stone has a snowy white colour. After installation on 
the façades of buildings, particularly in urban settings, 
the stone acquires a grey tone over its surface after a rela-
tively brief time. All of the described limestone variants 
were installed on the external wall surface of the amphi-
theatre in Pula.

Keywords
Pula, amphitheatre, Roman quarry, Vinkuran, rudist, 
limestone, Cenomanian, fiorito, unito or statuario.

The stone built into the 1st century Roman amphi-
theatre in Pula (Fig. 1) is of dual nature and origin as 
an architectural and construction element. For the con-
struction of the external curved wall with four towers, 
which rises four storeys high with its 72 monumental 
arcade arches in opus quadratum, one kind of stone was 
used (Jurkić Girardi 2003a, 31-37; 2003b; Mirabella 
Roberti 1943; Mlakar 1980; Krizmanić 1978). Another 
kind of stone was used to construct the interior of the 
amphitheatre, the central area, stone steps and elliptic 
rows of seats divided into galleries, as well as under-
ground rooms of various purposes. The stone had to 
meet the requirements for each of these purposes not 
only through its physical and mechanical properties, 
bearing capacity and durability, but also by the dimen-
sions and shapes of the blocks, that is, of stone elements 
which were precisely cut to dimension and then built 
into the external curved wall of the amphitheatre and 
its interior (Suić 1976, 167-178; Jurkić Girardi 1997; 
2003b, 48; Crnković 2003).

THe Cavae rOMaNae QuarrY. PrOPerTies aND use OF THe sTONe  
FOr THe aMPHiTHeaTre iN PuLa (CrOaTia)

V. Girardi Jurkić

The stone built into the interior of the construction, 
which has frequently been broken, plundered and re-
placed through repairs, will not be discussed in detail.

There are opinions that the stone built into the am-
phitheatre partly came from the quarry in the Rakalj 
(Castelnuovo d’Arsa) and Soline Bay near Rovinj in Is-
tria. This quarry contains thin-layered limestone deposits 
dating from the Lower Cretaceous Age, the properties 
of which made it suitable only for the construction of 
interiors (Crnković 2003, 71-72; Jurkić Girardi 2003a, 
24-25; 2003b, 48) (Fig. 2).

Fortunately, since Antiquity until today, the outer 
mantle of the amphitheatre has not been “mined” for 
the processed stone blocks to be reused in newer, post 
antiquity buildings in Pula.1 Although there have been 
several plans to dismantle, or even relocate the outer 
curved wall, it has mostly remained intact, i.e. damaged 
primarily by elements and less through human destruc-
tion. The stone built into the amphitheatre’s mantle has 
proven its high quality and durability, defying nature 
and weather throughout the centuries, only occasion-
ally helped by man’s attempts to prolong its existence 
and preserve its appearance (Crnković and Miko 2003, 
77-83).

The outer mantle of the amphitheatre, with the ex-
ception of the stone built in through later repairs, con-
sists entirely of the limestone blocks from the ancient Ca-
vae Romanae, a still operating quarry Vinkuran, situated 
approximately 6 km south of Pula. West of this area there 
is an abandoned ancient quarry, while in the east there 
is another still operating ancient quarry (Jurkić Girardi 
1997, 24-25; Crnković 2003, 72) (Fig. 3).

Nowadays, in the western quarry only morphological 
contours of the original surface excavation area can be 
discerned, 20 to 30 m wide in the east-west direction, 
while the length extends approximately 100 m in the 
east-west direction. Accordingly, this part of the ancient 
quarry used to cover the area of approximately 2500 m. 
The lowest point in the morphologically defined hollow 
filled with stone waste and fragments of broken rock is 
16 m, which means that the working pit of the original 
ancient operating quarry used to lie lower than 16 m. An 
imbedded incline rises to the level of 25 m in the West, 
while in the eastern part it reaches 30 m. Consequently, 
the height of the working pit of this part of the quarry 

1. De Ville 1991; Stancovich 1822, 33-38 (cit: “... framenti di gradini con altrettante iscrizioni, che comprovano le lettere e marche 
indicanti la proprietà del luogo ... le quali iscrizioni dal P. Cortinovis furono estratte da un manoscritto del P. Ant. Lavezzari, che le copio 
in Pola nell’occasione che dal vescovo Bottari furono fatte seppellire nelle fondamenta del campanile della Cattedrale, le quali ai suoi tempi 
nell’Arena...”); Mirabella Roberti 1943b, 20-21 (cit: “Nel 1671 si iniziò il rifacimento del campanile, lavoro compiuto nel 1707 dal vescovo 
Giuseppe Maria Bottari (1689-1729), che fece altri restauri in chiesa e la dotò di arredi, ma incluse purtroppo nel campanile molti gradini 
dell’Arena, rilievi e iscrizioni romane.”); Mlakar 1980, 8-9; Matijašić and Buršić Matijašić 1996, 58-59; Džin 2008, 11-12. 
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Fig. 1. Pula, the 
Amphitheatre.

Fig. 2. Geological map of Istria (after 
Polšak 1970; Polšak and Šikić, 1973).
1 Q – Quaternary
2 E2,3 – Eocene (Middle, Upper)
3 Pc,E – Paleocene-Eocene
4 K3,2 – Upper Cretaceous (Senonian)
5 K2,2 – Upper Cretaceous (Turonian)
6 K1,2 –Upper Cretaceous (Cenomanian)
7 K5,1 – Lower Cretaceous (Albian)
8 K3,4/1 – Lower Cretaceous (Barremian-
Aptian)
9 K1,2/1 – Lower Cretaceous (Valan-
ginian-Hauterivian)
10 J2,3/3 – Upper Jurasic (Kimeridgian-
Tithonian)

v. GirarDi JurKić
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must have been over 10 m (Jurkić Girardi 1997, 24-25; 
Crnković 2003, 72-73).

Stone blocks from this quarry were most likely trans-
ported to the nearby bay, from there shipped on to the 
Pula bay, and then built into the amphitheatre’s outer 
wall (Jurkić Girardi 1997, 25).

The eastern part of the quarry Cavae Romanae has a 
similar position and configuration. In its northern part, 
the evidence and traces of ancient quarrying are found 
on the eastern and western edges, along vertically cut 
fronts, as well as in some places in the south-west part of 
this part of the quarry. Until recently high quality stone 
blocks for industrial processing have been extracted from 
the southern part of the quarry (Crnković 2003, 72) 
(Fig. 4).

Due to the morphology of the terrain and the geo-
logical position of the bedrock, the extraction in the 
Roman period took place in the northern part of the 
quarry, since the rock mass in this part is imbedded to 
the height of approximately 9 m. On both sides of the 
quarry the surface is covered with considerable masses of 
stone waste. Nowadays it is difficult to assess how much 
of the waste dates from the antiquity, and how much has 
accumulated recently. However, it is evident that these 
waste tips have significantly changed the morphology of 
the quarry terrain.

This part of the ancient quarry varies in width from 
25 m to 40 m. The length, however, is difficult to esti-
mate, although it certainly amounted to around 75 m in 
the south-east direction. The depth of the quarry varies 
from several meters in the northern part to approximate-
ly 15 m in the southward direction, where it gradually 

increases, depending on the slight morphological eleva-
tion of the surface or gentle sloping of the layers. Consid-
ering that the mean width of the quarry was 30 m, and 
the length 75 m, in the Roman times this quarry used 
to cover the area of 2250 m² (Jurkić Girardi 1997, 25; 
Crnković 2003, 73).

On the basis of the estimated areas and the depths 
of the imbedded rock masses it is possible to produce 
an approximation of the volume of the extracted stone 
mass, blocks and waste from the ancient times. This 
would be approximately 25000 m3 of extracted stone 
mass (2500m2 x 10m) from the western quarry, around 
22500 m3 of extracted stone mass (2250m2 x 10m) from 
the eastern, totalling roughly 47500 m3 stone blocks and 
waste. Both aforementioned parts of the quarry Cavae 
Romanae are situated in the rudist limestone of the Up-
per Cretaceous Age, Cenomanian. The total thickness of 
these massive and compact limestone deposits can reach 
up to 30 m (Tišljar 1976; Crnković and Miko 2003, 78-
79).

What has led to the conclusion that the stone man-
tle of the amphitheatre in Pula was built from the stone 
originating from the quarry Cavae Romanae?

In the ancient part of the quarry Vinkuran samples 
were taken along a vertical profile from beds measuring 
approximately 1.2 m in thickness. Altogether 10 samples 
were taken of the stone types fiorito and unito.

The amphitheatre’s outer stone wall was sampled in 
the lower part, at the height of 1 to 2 m, as well as in the 
lower and middle parts and the tower crown. Altogeth-
er 12 samples were taken from the surface of the stone 
blocks where they had markedly deteriorated, as well 

Fig. 3. Vinkuran near 
Pula, Roman quarry - 
Cavae Romanae.

THe Cavae rOMaNae QuarrY. PrOPerTies aND use OF THe sTONe FOr THe aMPHiTHeaTre iN PuLa (CrOaTia)
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as from the parts covered with black patina and crusts. 
Microscope analysis was applied to a number of sam-
ples. Once the petrologic and chemical testing had been 
completed it was confirmed that both types of limestone, 
unito as well as fiorito, were used in the construction of 
the amphitheatre’s mantle (Crnković and Miko 2003, 
79, 84, T. 1 and 2).

The limestones were petrologically determined as 
rudist coquina limestones, i.e. coquinites and microco-
quinites. They resulted from the disintegration of rud-
ist biostromes and biherms and the accumulation and 
cementing of rudist shell fragments and detritus in the 
water-energy rich environment.

Coquina limestones are composed of poorly sorted 
or unsorted and poorly rounded shell fragments of rud-
ists and Chondrodonts, relatively large in size (2 to 200 
mm), with calcite partly filling the intraskeletal and in-
terskeletal voids.

Coquinites are more compact and firmly cemented 
limestones containing mechanically abrased and highly 
sorted rudist shell fragments and Chondrodonts. The 
bioclasts are firmly cemented either by shell microdetri-
tus, or microcrystalline calcite or calcilutite. Microco-
quinites characteristically contain well sorted and finely 
granulated rudist shells of less than 2 mm in size (Tišljar 
et al. 1983, 13-35; Crnković 1997, 12-15).

All three rudist limestones alternate both vertically 
and laterally in the quarry, with microcoquinites pre-
dominating in the lower part, whereas coquina lime-
stones and coquinites prevail in the upper part of the 
stone mass.

All three described varieties of limestone were present 
in the amphitheatre’s stone mantle. The rudist limestone 
of Vinkuran, the original Roman quarry, is an extraordi-
narily pure and solid calcitic rock, which had been built 

into the amphitheatre’s outer wall in the form of stone 
blocks (one block 2m³; total 8000 m³ blocks), thus en-
suring its survival for over two thousand years (Mlakar 
1980, 6; Jurkić Girardi 2003, 48).

The varieties of stone are snow-white in colour. The 
unito variety is of exceptionally fine-grained and homo-
geneous texture, while the fiorito variety is characterised 
by clearly visible large rudist skeletons and skeleton frag-
ments. When used in construction, the stone relatively 
soon acquires greyish or grey patina (Crnković 2003, 
73-74).

The massive structure of the rudist limestones in 
the deposits without pronounced layering and planar 
discontinuities caused by bedding planes has facilitated 
the extraction of blocks without imposing limits on their 
height since ancient times until today. The tectonically 
undisturbed rock mass has also facilitated the quarrying 
of blocks of practically unlimited dimensions. Conse-
quently, as natural planar elements do not prevent the ex-
traction of blocks of any dimension, it has been possible 
to extract blocks of all the desired dimensions or shapes. 
Regardless of the dimensions, it has always been possible 
to obtain a block that will be processed and then carved 
into a desired architectural, construction or decorative 
element, an especially advantageous trait of the quarry 
Cavae Romanae regarding the exploitation of the stone. 
In the Roman times it was certainly significant for the 
shaping, processing and fitting of the elements required 
to construct the outer stone wall of the Pula amphithea-
tre (Jurkić Girardi 1997, 25-27).

The aforementioned analyses were carried out during 
the latest restoration work (1983-1986) performed on 
the stone mantle of the Pula amphitheatre. The original 
stone material, the rudist limestone from the ancient Ca-
vae Romanae, i.e. Vinkuran quarry was used to replace 

Fig. 4. An outline of the Cavae 
Romanae quarry, i.e. the now 
operating Vinkuran quarry (after 
Crnković 1991 and 1997).
I. Access to the western quarry:
A) the ancient quarry with only 
morphologically clear conturs 
remaining to the present.
II. Access to the eastern quarry:
B) the ancient quarry with remains 
and traces of ancient quarrying;
C) the new, now operating 
Vinkuran quarry:
a) traces of stone blocks quarrying 
in ancient times;
b) the waste remaining from 
stone blocks quarrying from the 
antiquity until today.

v. GirarDi JurKić
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the damaged astragals, orthostyles and other stone ele-
ments that had been either missing or irreparably dam-
aged (Jurkić Girardi 1997, 50-56). The newly fitted stone 
elements had at first stood out from the rest of the am-
phitheatre’s mantle in their whiteness. However, as had 
been expected, they acquired the same grey colouring as 
the original Roman elements after a relatively short time 
(Crnković and Miko 2003, 79-87). These facts prove 
that the aforementioned analyses were justified, as well as 
the decision to use of the original stone from the Roman 
quarry Cavae Romanae in the restoration of the stone 
mantle of the Pula amphitheatre, since in this manner 
the visual effect and a sense of architectural unity were 
achieved (Krizmanić and Marasović 2003, 103-115; 
Jurkić Girardi 1997, 49).
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Abstract
This paper presents the results of the archaeological ex-
cavations carried out at one of the Almadén de la Plata 
quarries, the quarry front of Los Covachos and its sur-
rounding area, which were traditionally considered the 
result of Roman exploitation due to the evidences pre-
served. These works confirm the dynamic exploitation 
of the area and emphasize the important activity of this 
quarry district. They also offer some valuable informa-
tion about the techniques and exploitation strategies at 
Almadén de la Plata in relation to the geological features 
of the marble outcrop. The analysis of the remains pre-
served in situ is completed by an in-depth study of the 
products made out of this marble in order to draw a dis-
persion map which helps us to characterize the local and 
wider trade of Almadén de la Plata marble within the 
Baetica Province.

Keywords
Roman quarry, marble, archaeological excavation, ex-
ploitation techniques, tool marks, Hispania. 

Introduction (Fig. 1)

The proceedings of this same Conference include 
another publication that offers a geological and archaeo-
metric study of the marbles exploited from Almadén de 
la Plata (Sevilla) in ancient times and their comparison1. 
As a complementary study, this paper focuses on the his-
torical and essentially archaeological aspects of the ex-
ploitation of marble at Almadén de la Plata. 

The Roman quarries of Almadén de la Plata have been 
considered as the most important ones of the provincia 
Hispania Ulterior Baetica (Mayer and Rodà 1998; Àlva-
rez et al. 2009b, 18-25) and the only ones in Hispania 
that could have been imperial property, at least from the 
reign of Hadrian (Rodà 1997). This material had an im-
portant use throughout western Baetica, although it is 
also sporadically found outside the Baetic territory, in 

THe Quarries OF aLMaDeN De La PLaTa (seviLLe, sPaiN): NeW DaTa 
FrOM THe reCeNT arCHaeOLOGiCaL iNTerveNTiONs

O. Rodríguez, J. Beltrán, P. López Aldana, E. Ontiveros and R. Taylor

points of the provincia Hispania Citerior Tarraconensis 
such as, for example, the town of Segobriga (Àlvarez et al. 
2009a, 101-120), and of Mauretania Tingitana (Beltrán 
in press; Beltrán et al. 2011). 

An inscription recovered in the 18th century from 
Almadén and now held at the Museo Arqueológico de 
Sevilla (CIL II 1043)2 indicates the existence of a pagus 
marmorarius. Also, it is very likely that these quarries cor-
respond to the mansio Mons Marmorum mentioned in 
the Antonine Itinerary on the road from Hispalis (Se-
ville) to Augusta Emerita (Mérida) (Rodà 1997).

With the exception of the brief work by A. Canto 
(1977-1978), which includes a reference to Los Cova-
chos quarry (in Almadén de la Plata) and I. Rodà’s more 
complete work (Rodà 1997)3, the exploitation, com-
merce and use of this marble in Roman times have not 
yet been systematically addressed until now, when Al-
madén de la Plata Roman quarries have been included 
in a line of research on the monumentalization processes 
of the Roman towns of western Baetica (Hispalis, Italica, 
Astigi, Celti, Carmo, Malaca…) and the use of marmora 
(both Baetic and from other territories)4. 

Evidence of Roman exploitation has been identi-
fied so far at several spots within the broad area known 
as Massif of Almadén. However, hereafter we will deal 
with those two locations where the signs of ancient 
extraction are clearest and most evident: the hills of 
Los Castillejos and, particularly, Los Covachos (Fig. 
1). The latter is where, in autumn 2008, extensive 
archaeological excavation and field survey of the sur-
roundings area (over an approximately 2000 m2) was 
carried out.

The work involved particularly the characterisation 
of the marble types documented at Almadén5 and the ar-
chaeological study of the quarry areas (still in progress). 
Thus, the excavation of the only well-preserved locus of 
Los Covachos was carried out in 2008, alongside the 
survey of the surrounding areas and the identification 
of a second quarry area some 10 km to the southeast 
(Los Castillejos), near the source of the Viar River, a 
tributary to the Guadalquivir River (ancient Baetis) at 

1. Ontiveros et al. 2012, where a geological contextualization of Almadén de la Plata as well as a detailed characterization of the marble is 
provided. It is a study carried out within the framework of the I+D+i project “Marmora de la Hispania Meridional. Análisis de su explotación, 
comercio y uso en época romana” (ref. HAR2009-11438) funded by the Ministerio de Educación y Ciencia, and that is part of the activities 
of the “Historiografía y Patrimonio Andaluz” Research Group (Plan Andaluz de Investigación, ref. HUM-402).

2. The compagani marmorarienses made it their business to make and place a gravestone for one of them, Lucius Alfius Lucanus, a freeman 
who worked at the quarries, although his exact task is unknown

3. Although it focused on the use of this marble at Italica (modern Santiponce, near Seville). 
4. As well as the projects mentioned in the note above, we have also benefitted between 2005 and 2008 from the Project “Arqueología 

de ciudades de la Bética occidental. Los marmora en los procesos de monumentalización urbana” (Ministerio de Ciencia e Innovación, ref. 
HUM2005-02564).

5. The results are presented at this same volume (see Ontiveros et al. 2012).
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Cantillana (ancient Naeva)6. Marble from this second 
quarry has been characterised geologically and petro-
graphically (Ontiveros 2009, 2012). 

In a second phase of the research, a systematic study 
of the Roman archaeological elements in Almadén mar-
ble and their territorial and contextual location is being 
carried out in order to obtain more precise conclusions 
on its use, which began at least in Late Augustan times, 
and distribution, during Imperial times. So far, sculp-
tures, architectural elements, epigraphic pieces and clad-
ding materials made with marble of Almadén de la Plata 
have been identified (Beltrán 2010a, 2010b; Rodríguez 
2004, 2009). They were probably carved at local work-
shops along with other Baetic marmora, such as the white 
marble of Mijas (Beltrán and Loza Azuaga 2003, 2009) 
or the Surco Intrabético limestones (Loza Azuaga and 
Beltrán 2011; Beltrán et al. 2012), which also display a 
supraregional use within Baetica and coexist within some 
programmes with Almadén de la Plata marble during the 
Late Imperial period, as is the case in the theatre of Italica 
(Rodríguez 2009; Beltrán and Loza Azuaga 2009).

The archaeological excavation and survey of 
Los Covachos

Due to the intense extractive activity in the area of 
Los Covachos throughout the 20th century, the landscape 
is severely altered and Roman quarry fronts are rare. The 
best preserved one is located in the western sector of 
the northern face of Los Covachos hill, where traces of 
ancient exploitation are concentrated on a quarry face 

several tens of meters wide that must have been a Ro-
man locus (Fig. 2). The excavation7 had two main aims: 
firstly, the documentation of the Roman exploitation (es-
pecially the extraction techniques) and the datation of 
the exploitation of this sector of the quarry by means of 
archaeological criteria; and secondly, the protection the 
quarry to avoid its destruction during the ongoing mod-
ern quarrying8. 

The archaeological intervention on the area began 
from the top of the deposits accumulated on the slope, 
where evidences of the Roman exploitation had been al-
ready identified. It started with manual means, in order 
to document any possible stratigraphy. Unfortunately, 
only a thick and homogeneous deposit of stone chips and 
debris filled the whole V-shaped quarry face (Fig. 3). No 
items – tools or ceramics – with chronological informa-
tion were found. Once the area was empty – with the 
help of mechanical methods too – the research focused 
on the characterization of the technological aspects, of 
the quarry faces (Fig. 4).

The field survey of the hill of Los Covachos took place 
in parallel and it confirmed that the traces of exploita-
tion were spread all over its northern slope. Alongside 
the 20th century exploitation traces, it was possible to de-
tect evidence of possibly earlier quarrying: on one hand, 
small outcrops from which only small blocks would have 
been obtained; and on the other hand, some points of 
extraction similar to that excavated but with too heavily 
weathered and insuficiently preserved surface evidence 
to provide a date. Therefore, the locus of Los Covachos 
is of singular importance as the best example of ancient 
exploitation of these quarries.

6. There are modern references of the remains of an acient jetty, currently disappeared, at this point. Naeua was probably an important 
knot on the fluvial communications on the Baetis River (Beltrán and Rodríguez 2010). 

7. It took place towards the end of 2008 and was carried out in coordination with the local council of Almadén de la Plata and under 
the direction of one of us (López Aldana unpublished).

8. A project of site preservation is currently in progress.

Fig. 1. Location of Almadén de la Plata within ancient 
Hispania and general view of Los Covachos hill (to the north 
of the village of Almadén de la Plata). 

Fig. 2. View of the quarry front at Los Covachos prior to the 
archaeological excavation. 
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The marble varieties

One of the most controversial issues in the identifica-
tion of the Almadén de la Plata marble products and, 
moreover, in establishing relationships between the mar-
ble varieties exploited in Antiquity and the elements and 
objects documented in their final places of destination, is 
the heterogeneity of the stone. The preliminary macro-
scopic assessment that was included in the first study of 
the 1970’s (Canto 1977-1978) already drew attention to 
the diversity of marbles at Almadén, which results from 
the complex tectonic and geological processes9. 

There is a significant variety of white marbles, rang-
ing from very fine to fine but also coarse to very coarse 

calcite grains (MGS up to 3.5 mm) with the particular 
feature of showing two different microstructures on 
a centimetric scale. But what is more discriminating 
is the presence of impurities, in the form of coloured 
spots and fine veins on the off-white marbles. The 
marbles with these features show characteristic red-
dish-pink, sometimes pinkish-cream, or grey to greyish 
green veins of variable intensity. These coloured mar-
bles have been described at another Almadén quarry 
as possible green cipollino (Morbidelli et al. 2007). 
However it must be noted that these marbles are not 
extremely banded, like those of marmor Caristium. The 
possible presence of this greenish extensively banded 
variety is being checked during on-going fieldwork.

Fig. 3. Eastern part 
of the quarry front at 
Los Covachos after the 
archaeological excavation.

Fig. 4. Western part 
of the quarry front at 
Los Covachos after the 
archaeological excavation

9. As described in our other contribution to this volume (Ontiveros et al. 2012).
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Technical aspects of the exploitation

The bulk of the information obtained from the exca-
vations is provided by the excellently preserved evidences 
and marks left by the marble extraction. Unfortunately, 
the levels that filled in the quarry were entirely made up 
by quarry debris, probably from the exploitation of this 
area and its immediate surroundings, once the locus had 
been abandoned. Indeed the filling of the site must have 
taken place once the quarry had been abandoned and was 
used as a dumping place for the debris of other nearby 
faces. Unfortunately, no archaeological materials or tools 
associated with the quarry work have been documented, 
although their marks still remain on the quarry front. 

Evidence of the use of cunei to split the blocks has 
been documented (Fig. 5). Parallel and shallow trenches 
are the characteristic negative traces of the extraction of 
blocks (Fig. 6). In some cases, small blocks whose con-
tour display the marks of this process were unearthed in 
the infilling. This technique may be linked to the slanted 
extraction of ashlars, following the natural veins and 
cleavage of the rock; a system that not only seems more 
difficult but also suggests the waste of a considerable vol-
ume of material, at least in the form of large-size blocks. 
Similarly, it can be observed that the order of the extrac-
tion did not always follow perpendicular lines, as ashlars 
are frequently found in oblique positions with respect 
to each other. The way the work on this face was un-
dertaken and organised is very different to that inferred 
from other known sites, in which rectangular blocks were 
obtained approximately perpendicular to the quarry face 
following a stepped progression that avoided the loss of 
intermediary material.

The locus of Los Covachos yielded mainly large pris-
matic blocks, variable in size (although there is a high 
frequency of marks that appear to match blocks around 
120/130 x 50 cm), and conditioned by the veins of softer 
rock, as has been observed through the petrological char-
acterisation of the materials. One of these large blocks, 
measuring 140 x 90 x 60 cm, was abandoned in the 
quarry itself10.

Final thoughts on the organisation of the work in 
the quarry, transport and distribution of the 
marble of Los Covachos

The work carried out on the quarry face of Los Cova-
chos enables us to suggest some conclusions that remain 
open to future interventions and to the possible location 
of new outcrops exploited in Antiquity. Due to the lack 
of chronological data to frame this exploitation within 
the broader context of the Almadén quarries, a serie of 
hypotheses may be formulated:

- The quarry of Los Covachos illustrates a moment 
in which the marble exploitation was so intense that it 

became necessary to turn to the exploitation of areas 
in which the arrangement of the geological bedding 
imposed a less orderly and more random extraction of 
blocks; thus leading to a greater stone waste if compared 
with other extraction strategies. 

Fig. 5. Detail of the wedge (cunei) sockets preserved at the 
quarry front at Los Covachos, used to extract marble blocks.

Fig. 6. Detail of the negative evidences left by the 
delimitation of subsequent rectangular blocks at the quarry 
front at Los Covachos.

10. The results of its analysis are presented in our other contribution to this volume (Ontiveros et al. 2012).
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- It dates from a moment in which the technical 
abilities consistent with a more systematic exploitation 
of the quarry and the full exploitation of the potential of 
the materials were not in place. This may be supported 
by the identification during the field survey of the area 
of a number of locations with marble outcrops that also 
display rudimentary superficial exploitation.

In the present state of the research, all this suggests 
that the transport from the quarry, at least in the points 
of extraction currently known, was through the Viar Riv-
er valley to its mouth in the Guadalquivir River (ancient 
Baetis), at the Roman town of Naeva (modern Cantil-
lana) which possessed an important fluvial port11 and ac-
quired the municipium status under the Flavians. How-
ever, a secondary route (by land) has been identified. It 
crossed this same valley and met the main road from 
Hispalis (modern Seville) to Augusta Emerita (modern 
Mérida), arriving at Naeva.

Once at Naeva, the Guadalquivir enabled to trans-
port the marble by water to the important towns located 
in the middle and lower stretch of this river as well as 
upstream to the provincial capital, Corduba (modern 
Córdoba)12. We must not forget the towns linked to the 
Singilis river (modern Genil), its main tributary, such as 
Astigi, one of the main and most flourishing centres of 
the valley. In fact, current petrological analyses of samples 
taken from the main architectonic elements are confirm-
ing the massive use of Almadén marble in combination 
with foreign stones. Moreover, the marbles of Almadén 
reached the Baetic coast, though restricted at present to 
sites along the Atlantic coast and the Strait of Gibral-
tar, such as Gades (modern Cadiz) or Baelo Claudio 
(modern Bolonia, near Tarifa, province of Cadiz), which 
were easily reached by maritime transport. In contrast, 
they have not been found on the Mediterranean Baetic 
coast, where the marble in use was most often from Mi-
jas (province of Malaga) and further east from Macael 
(province of Almería) whose quarries were included in 
the conventus Carthaginensis of the Tarraconensis.

However, the traditional distribution map of these 
materials outside of Baetica is considerably increasing 
thanks to recent investigations, such as those undertaken 
by the team of the city of Segobriga (Saelices, Cuenca) or 
the Italian researchers in north African cities such as Ta-
musida and as we have observed ourselves in the region 
of Tamuda (unpublished materials held by the Archaeo-
logical Museum of Tetuán). This suggests future lines of 
research that may focus on the organizational, adminis-
trative and commercial scope of these quarries which, as 
argued elsewhere, may have been under Imperial control 
(Beltrán and Rodríguez 2010).

If there has been one question that traditionally has 
been especially stressed regarding the quarries of Al-
madén de la Plata, it is their relationship with the town 
of Italica (Rodríguez et al. 1990; Rodà 1997; Beltrán 
2010a, 2010b). Strictly speaking, Italica would have been 

the only Roman fluvial port of the provincia Hispania 
Ulterior Baetica in which the existence of a statio mar
morum is confirmed. During the 16th and 17th centuries 
the remains of a dock were still visible, now buried under 
several metres of sediment deposited by the Guadalquivir 
River. In any case, to better understand these arguments, 
we must bare in mind the existence in Antiquity of the 
Lacus Ligustinus, a navigable mare internum that would 
have facilitated the arrival of heavy loads of marble to the 
port of Italica and the nearby town of Hispalis. However, 
the existence of this statio marmorumis is verified thanks 
to epigraphic evidence: the inscription CIL II 1131 (and 
CIL 1132 now lost) includes the dedication of a tabula 
marmorea to the statio serrariorum Augustorum of Italica. 
They are dated in Severian times, though it seems logical 
that the imperial statio was operational at least since the 
times of Hadrian, when the urban expansion of Italica 
and the imperial evergetism required enormous quanti-
ties of marmora. Moreover, it is possible that at this time, 
if not earlier, the quarries of Almadén de la Plata may 
have become imperial property, thus explaining the use 
of the different varieties of this marble along with others 
of foreign provenance in most of the main public build-
ings of the town (Rodà 1997; Beltrán in press).

In the current state of the research and the ongoing 
development of tasks within the project cited above, 
we are still working within a phase of recompilation 
and processing of data and documentation rather than 
a phase of results. However, one of the most attractive 
aspects, though also the most complex, is to establish re-
lationships between the geological reality and the Roman 
exploitations, with the aim to characterise the internal 
organisation of the quarries and to understand them 
from an administrative perspective. The work carried out 
at the quarry of Los Covachos has provided very valuable 
information, particularly regarding the specific techni-
cal aspects associated with the quarrying process. In any 
case, the evidence seems to indicate a rather superficial 
exploitation, limited to the outcrops, although this pat-
tern –according to our preliminary impressions– must 
not be extrapolated to the broader area of Almadén.
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Abstract
The importance of the archaeological site of Los Bañales 
(Uncastillo, Zaragoza, Spain), as the imposing archaeo-
logical remains preserved (aqueduct, funerary monu-
ments, thermae, forum, etc.) and the remarkable epi-
graphic repertoire of its territory suggest, is reinforced by 
its role as centre of a dispersed habitat, in form of villae, 
at a region of great agricultural potential. Located nearby 
the Roman route that linked Caesar Augusta (modern 
Zaragoza) with Pompelo (modern Pamplona), it flour-
ished during Roman times between the 1st and 2nd cen-
turies AD. However, a pre-Roman settlement probably 
existed already and 4th century AD pottery has been dis-
covered there as well. In this context, the abundant use 
of local stone as raw material, not only for construction 
purposes but also as epigraphic support, stands out. It is 
a Miocenic, brown sandstone that crops out profusely in 
the zone. It appears in horizontal layers alternated with 
clay and silt deposits, which facilitates its extraction. As 
a first approach to the exploitation of stone resources in 
this territory, a survey has been conducted. So far, up 
to four points showing evidence of extraction have been 
identified. They are Punta Sampe, el corral de la Pes-
quera, Las Viñas and the way up to Los Bañales. Besides, 
a group of abandoned, roughly-hewn blocks near Punta 
Sampe extraction point has been identified, which might 
indicate the existence of a quarry workshop. The loca-
tion of these quarries, in the environs either of the urban 
centre of Los Bañales or next to some of the villae scat-
tered throughout the territory, as well as the absence of 
large quarries that might have supplied the constructive 
programs of the city seem to point towards a dispersed 
pattern of exploitation of stone resources rather than a 
centralized one.

Keywords
Los Bañales, Roman town, local stone, sandstone, quar-
ries, building, epigraphy.

THe rOMaN Quarries OF THe TOWN aND TerriTOrY OF  
LOs BaÑaLes (uNCasTiLLO, zaraGOza, sPaiN)*

A. Gutiérrez Garcia-M., H. Royo and J. Andreu 

Introduction

“Los Bañales” is the traditional name which, from the 
documentation of the Middle Ages (Andreu et al. 2010), 
is still actually being used to name an ancient roman 
town – probably Tarraca1, mentioned by Pliny, Ptolomy 
and the itineraria2 – located in the north part of the Con-
ventus Caesaraugustanus, in the current municipality of 
Uncastillo (Zaragoza) (Fig. 1). The town, with an exten-
sion of 24 ha and very spectacular remains – including 
balnea, aquaeduct, houses and a public square3 –, seems 
to have been the most important center along the road 
that, from the Ebro valley, linked Caesar Augusta with 
the roman province of Aquitania4 passing through dif-
ferent important urban being currently researched: Ca-
bezo Ladrero (Sofuentes, Zaragoza) (Jordán et al. 2010) 
and Campo Real/Fillera (Sos del Rey Católico/Sangüesa, 
Zaragoza/Navarra) (Andreu et al. 2008a; Andreu et al. 
2010).

This real highway of ancient times – certainly paved 
by the Augustan legions that had also acted as civil engi-
neers in well-known public buildings of Caesar Augusta 
(Beltrán Lloris 2007-2008) or Barcino (Gurt and Rodà 
2005) and that are mentioned in different milestones in 
the area5 – passed also through the town of Cara – men-
tioned also by Pliny, in current Santacara (Navarra)6 – 
and leaded to Pompelo – current Pamplona (Navarra) 
– following the same route mentioned by Strabo7 as the 
connecting road between Tarraco – in the Mediterranean 
coast – and Oiasso, the most important sea-port in the 
north of the Iberian Peninsula8 and maybe the way the 
conventus Caesaraugustanus followed to reach the sea 
(Ozcáriz 2006).

Excavated in the 40s (Galiay 1944 , 1949) and in the 
70s (Beltrán Martínez 1977a; 1977b) and also briefly in 
1999 and 2000, the site is now being object of study by 
an interdisciplinary team of Fundación Uncastillo with 
the academic support of UNED-Tudela and the finan-
cial funds of the local government of Aragón. The 2009 

* The following paper is part of the Research Plan that the Fundación Uncastillo is currently developing in the archaeological site of 
Los Bañales under the auspices and financial support of the Dirección General de Patrimonio Cultural of Gobierno de Aragón as well as 
E.ON, Fundación ACS, GEOLICA S. L., Caja Navarra, SERCOMSA; the study of the quarries was done as part of the I+D+I research 
project “Explotación, uso e intercambio de materias primas inorgánicas entre el norte de Hispania, el sur de la Gallia y Puertos de Roma” 
(HAR2008-04600/HIST) funded by the Ministerio de Ciencia e Innovación of the Gobierno de España. 

1. Peréx 1998 and, all the references in Andreu 2006, 199-202.
2. Plin. Nat. His. 3, 24; Ptol. 2, 6, 67; and Rav. Cosm. 4, 43.
3. See the general and preliminary evaluation of its urbanism in Andreu et al. 2008b.
4. With all the evidences and previous literature in Moreno 2009.
5. ERZ 19, IRMN, 1 and ERZ, 11, with commentaries in Moreno et al. 2009, 205-206 (n. 3), 210-211 (n. 7) and 213-214 (n. 10).
6. Plin. Nat. His. 3, 24, with all the references in Andreu 2006, 216-218.
7. Strab. 3, 4, 10, commented by Peréx 1986, 54 and recently by Beltrán Lloris 2006, 234.
8. All the literature, and the publications of M. Urteaga, cited in Andreu 2006, 193-194.
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and 2010 archaeological campaigns have showed that the 
town, well urbanized in Augustan times, reached the mu-
nicipal status – as all the unprivileged Spanish towns as a 
whole – in Flavian times (Andreu 2010). Well connected 
with the cultural influences from abroad – specially tes-
tified in an increasing catalogue of semicylindrical and 
barrel-shaped tombs named cupae (Andreu et al. 2008c) 
and in the attested imports of marbles from Greece, the 
Pyrenees and North Africa (Lapuente et al. in press) –, 
the town seems to suffer a critical process in the second 
part of 2nd century AD. It was, in fact, the first step to 
the final abandonment of the town, well testified in the 
second half of 3rd century AD, as other towns of the area 
(Andreu et al. 2011).

Apart from its monumental buildings (Fig. 2), recent 
and classical scholars have focused in the important rural 
settlement that surrounded the town (Andreu et al. 2009, 
2010). It included suburban houses, rich villae and small 
farms well linked with the road to the north and that met 
their needs of stone supply by exploiting the local sand-
stone. Thus, the main purpose of this contribution is to 
present not only the evidences of stone extraction in the 
area but also the unpublished evidence of a quarry near 
Los Bañales that was probably linked with the construc-
tion of the aqueduct and maybe other buildings of the 
Roman town.

The stone

The abundant use of local stone as raw material, not 
only for construction purposes but also as epigraphic 
support, stands out. The importance of this material was 
already pointed at the only paper published on this sub-
ject (Cisneros 1986).

The identification of stone was carried out exclusively 
with the petrographic analysis. It includes a description 
of the macroscopic characteristics -mineral composition, 
grain size, structure, color and odor-, and a description 
of the thin-section samples using petrographic optical 
microscope Olympus AX-709 – paying special attention 
to the mineral composition, texture, and maximum grain 
size (MGS). To facilitate comparison of the different 
lithotypes was taken photomicrographs.

It is a yellowish brown Miocene (Aquitanian-upper 
Burdigalian) sandstone of coarse grain that crops out 
profusely in the area (Fig. 3). It emerges in horizontal 
banks or palaeochannels of limited extension with paral-
lel stratification of 30-50 cm, alternated with clay and 
silt deposits which facilitates its extraction. The erosion 
of the strata caused the existence of many single blocks.

Compositionally, it consists of angular-subangular 
quartz clasts of size less than 0.5 mm 20-25%, feld-
spar 5% (such as microcline, plagioclase and altered 

Fig. 1. Map showing the location of Los Bañales. 
Fig. 2. View of some of the pillars of the aqueduct at Los 
Bañales. 

9. Petrographic optical Olympus AX-70 microscope from Departamento de Ciencias de la Tierra, Universidad de Zaragoza (Zaragoza, 
Spain).
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orthoclase), and abundant rock fragments. Among the 
rock fragments, the carbonates content is high: there are 
micritic limestone, microsparite and sparite (as cement), 
oxidized dolomite, biomicrite and bioclasts fragments 
(foraminifera). The content of silexite fragments is also 
high 5-10%. As accessory minerals, there are tourmaline, 
biotite, muscovite, rutile and zircon.

The homometric clasts have tangential contacts form-
ing a skeletal dense texture (Fig. 4). They are cemented 
by carbonates with a variable content of iron oxides. Its 
percentage is difficult to distinguish of the remaining car-
bonate clasts. 

From the data, using the classification of sandstones 
of Pettijohn (1957) (Fig. 5), the rock is classified as Cal-
careus Sandstone (Lithic arenite).

The evidence of extraction 

Between autumn 2008 and spring 2009, two field 
surveys were conducted in the territory of Los Bañales. 
The aim was to verify the existence of several points of 
extraction, previously located during previous survey 
campaigns, and to check if they were indeed the Roman 
quarries that supplied the town and its territory of stone. 
In fact, the abundant use of local stone as raw material, 
not only as a building material but also as epigraphic sup-
port is an important element in this field not only in the 
Roman site but also throughout its area in later periods.

The results of this first approach allowed us to observe 
various aspects related to the exploitation of these resourc-
es in the area. Thus, besides the fact that it highlighted 
the importance of these areas where extraction evidence 
has been identified and documented, it made it possible to 
broadly outline the basic factors that seem to articulate the 
extraction of stone materials around Los Bañales.

The places where evidence of extraction has been pre-
served are several and located throughout the area (Fig. 6):

– Next to the specus of the aqueduct, where evident 
traces of block extraction are well preserved (Fig. 7). In 
fact, two levels of terraces are preserved and not only the 
negative evidence of rectangular blocks and the wedge 
sockets used to rip them off but also of traces of the pick 
on the vertical surfaces can be seen there. These present 
two different patterns: in spike and diagonal, parallel 
lines pattern. There are also trenches of quadrangular 
section of mainly 10 to 15 cms of width although some 
others of smaller size have been preserved as well. 

Approximately 34 m3 of stone were quarried out from 
this point, even though not all of them susceptible of be-
ing used as building blocks for construction. It is, there-
fore, of a quarry whose product was limited, probably be-
cause it is an open extraction with a very specific purpose.

– Punta sampe, where the evidences of extraction 
consist of wedge holes and their negatives on horizontal 
surfaces of the bedrock of the south slope this low hill. 

– La Pesquera, where traces of extraction are found 
along the modern road. They are wedge holes and their 
negatives as well as a short, shallow trench (Fig. 8).

Fig. 3. Macroscopic appearance of the stone.

Fig. 4. Microphotography in crossed-polars showing 
representative texture.

Fig. 5. QFR triangular Classification of sandstones. The 
percentage of quartz (Q), feldspar (Feld) and rock fragments 
(RF) allow the arenites to be further subdivided. Other 
frameworks constituents such as micas and heavy minerals are 
ignored (Pettijohn 1957).

– el Pueyo, near the Roman town remains, where 
traces of extraction by using wedges is visible (Fig. 9), 
although there are also evidences of modern extraction.

– Puyarraso, which includes two different areas: the 
upper part of the hill, where a long, shallow trench and 

a. GuTiérrez GarCia-M., H. rOYO aND J. aNDreu 
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a couple of almost quadrangular blocs were located; and 
the foothill area next to the A-1202 road, where a quite 
numerous group of wedge sockets are preserved.

– La Barbera, on the small hill next to La Barbera 
cottage an example of a trapezoidal wedge socket has 
been found. 

– La Bueta, near the homonymous pond, two lines 
of wedge sockets quite similar in shape and size to those 
at La Barbera were located (Fig. 10). They all were dug in 
horizontal surfaces.

Brief considerations

Although this is merely a first approximation and 
that we lack a solid chronology due to the absence of 
archaeological excavations, the data currently available 
gives some insight to the organization and use of stone 
resources in the territory of Los Bañales.

Thus, the places were extraction has been identified 
can be divided into 2 main categories:

a) well-attested quarries, of which we have only the 
example, the next to the specus of the aqueduct one, and

b) points where only an occasional extraction took 
place and therefore cannot be considered as quarries. 
All the other points of extraction identified during the 
survey belong to this category (La Pesquera, Puyarraso, 
Punta Sampe, La Barbera, La Bueta and El Pueyo).

Similarly, the different systems of extraction docu-
mented in these two groups suggest that they were result 
of diverse strategy of exploitation. Indeed, extraction at 
the quarry near the specus of the aqueduct followed the 
usual method in ancient times, consisting of the prizing 
out of square or rectangular blocks by using small trenches 
and wedges. However, at all the other points the extrac-
tion was performed by taking advantage of the strong hor-
izontal stratification of the local sandstone and the use of 
rectangular wedges of relatively large size which were in-

Fig. 6. Geological map showing the location of the main 
extraction points (IGME 1976, with modifications of the 
authors).

Fig. 8. Evidence of extraction at La Pesquera. 

Fig. 9. Traces of elongated, rectangular wedge sockets at El 
Pueyo. 

Fig. 7. View (from 
east) of the quarry 
near the specus of the 
aqueduct.
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serted perpendicularly to produce a vertical fracture of the 
rock. Although the use of a strong bedding in conjunction 
with wedges for the extraction of blocks of varying size has 
also been documented in ancient times, it was a technique 
much less employed that the other one10. Once the blocks 
were prized out, these were roughly hewn at the foot of 
the point of extraction. Some of these roughly-hewn ob-
jects, probably future cupae, a type of funerary epigraphic 
monument very common at the area, have been identified 
near Punta Sampe (Fig. 11).

Even though we cannot rule out an ancient date for 
this sort of works, there are several factors that point in 
the opposite direction. In first place, it does not seem 
probable that two so different extraction techniques 
would have been applied in such a small geographical 
context during the same period and, moreover, to extract 
the same type of stone. Indeed, both the quarry near the 
specus and the sporadic extraction points (La Pesquera, 
Puyarraso, Punta Sampe, La Barbera, La Bueta and El 
Pueyo) were opened in the same geological layer, thus 
no lithological differences may have influenced on the 
change of technique. 

On the other hand, the presence of several buildings 
and monuments (or its remains) at the territory around 

Los Bañales could explain the existence of these scattered 
points where sporadic extraction was performed. Yet, 
these buildings were erected with very regular-size and 
well-shaped ashlars; to reach this stage, irregular blocks 
of large dimensions that were pulled off from the occa-
sional extraction points (La Pesquera, Puyarraso, Punta 
Sampe, La Barbera, La Bueta and El Pueyo) would have 
need a major roughing and carving work. Since we have 
the example of the quarry near the specus in a short dis-
tance, which shows that it was possible to remove blocks 
already roughly outlined, the use of another technique 
that requires a much more laborious work and effort af-
ter extraction is surprising.

Last but not least, the existence of so many buildings 
of later periods, in particular those of medieval times11, in 
our case-study territory must be taken into account. Al-
though much of the building stone could be reused from 
the Roman town, it is likely that specific building needs 
were solved by the quick and easy removal of stone taking 
advantage of the natural bedding of nearby outcrops.

Therefore, two different extraction patterns have been 
applied at the territory of Los Bañales. On the one hand 
there are points were occasional extraction took place, 
which are either near the town of Los Bañales or one 
of the Roman villas or monuments scattered throughout 
the area. On the other hand, a less dispersed pattern is 
represented by the quarry near the specus of the aqueduct; 
from it, a greater volume of building stone to use in a 
nearby place (i.e., either in the aqueduct pillars, or in the 
same town) was extracted. 

Nevertheless, we must bear in mind that these hypoth-
esis are the result of an initial approximation that must be 
completed in the near future, extending the survey to ar-
eas further away from the town. Indeed, new information 
on other points of extraction or quarries that could have 

Fig. 10. Elongated, rectangular wedges sockets at La Bueta.

Fig. 11. Roughly-hewn block, probably a future cupa, found 
near Punta Sampe.

10. Indeed, the extraction using trenches and wedges has been widely described and discussed by several authors, among which we 
highlight the contributions of A. Dworakowska, J. Röder, T. Kozelj and J.-C. Bessac (Bessac 1996; Dworakowska 1983; Kozelj 1988; Röder 
1957). Nevertheless, extraction by using only wedges has been documented in some sites in northeastern Spain (Gutiérrez Garcia-M. 2009, 
270) and its most significant example is Ampurias, where wedge holes have been identified in some blocks of the Neapolis wall (Bessac 1993, 
297-298).

11. Both military and religious buildings (the castle of Sádaba, the castle of Uncastillo and the numerous churches of both towns, etc.) 
are an important heritage of this area, but local stone was widely used also in less important buildings (houses or manor houses, stables, etc.).

a. GuTiérrez GarCia-M., H. rOYO aND J. aNDreu 
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supplied stone to the Roman town are key to corroborate 
or dismiss the conjectures on how stone exploitation was 
managed at Los Bañales presented in this paper. 
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QuarrYiNG, use aND sCOPe OF CaBezO GOrDO aND raMBLa De TruJiLLO  
MarBLes (MurCia, sPaiN) iN THe rOMaN era1

R. Arana †, J. A. Antolinos, J. M. Noguera, B. Soler and S. Arana

Until a few years ago, Cabezo Gordo was the only 
marble outcrop in Cartagena for which evidence existed 
concerning its exploitation in the Roman era (Ramallo 
and Arana 1987, 51-70; Àlvarez et al. 2009, 32-37). 
However, archaeological excavations carried out in sector 
Cartagena-La Unión (SE Spain) have identified as many 
as seven marble outcrops normally associated with min-
eral ore deposits, the most important being the quarries 
of Rambla (wadi) de Trujillo (Antolinos et al. 2002) and 
Rambla del Abenque (Arana and Antolinos 2003, 109-
110; Antolinos and Arana 2007, 83-91). The production 
of these quarries was destined to satisfy local demand 
from the city of Carthago Nova and its immediate sur-
roundings, with a distribution system that radiated from 
the city itself (Fig. 2).

Cabezo gordo marbles

Quarry site

Cabezo Gordo2, with an altitude of 308 m asl repre-
sents an orographic elevation 3 km long (running east-
west) and 2.5 km wide (north-south), covering an area of 
274 ha. It occupies a situation of strategic importance, 
lying a little over 7 km west of the salt water Mar Menor 
lagoon and 20 km north of the ancient city of Carthago 
Nova (Fig. 3).

The exact situation of the ancient quarry is unknown, 
its faces probably having disappeared as a result of the 
extractive activities that are still carried out in different 
areas of the hill (cabezo means “small hill” in Spanish)3. 
Field survey has identified three small exploitation fronts 
in the south face of Cabezo Gordo with a substantial 
accumulation of rubble left from open cast extraction, 
which, judging from the ceramic materials recovered 
from this zone, would correspond to activities during the 
18th and 19th centuries (Fig. 4, a-d). In the western part 
of the hill some half-worked elements have been found 
– bases and column shafts – which we were unable to 
analyse because they lay in private properties (Fig. 4, e-f ).

1. This work is part of the research project entitled “Recursos, explotación y empleo de materiales pétreos en la Región de Murcia 
durante la época romana” (Ref. 11786/PHCS-09), financed by the Fundación Séneca (Comunidad Autónoma de la Región de Murcia) 
and “Roma y las capitales provinciales de Hispania. La gran arquitectura pública de Carthago Nova” (ref. no. HAR2009-14314-C03-03), 
financed by the Secretaría de Estado de Investigación (Dirección General de Investigación y Gestión del Plan Nacional de I+D+I) of the 
Ministerio de Economía y Competitividad, co-financed with FEDER funds.

†Dedicated to the memory of R. Arana (passed away in June 2011).
2. Datum: ETRS89; UTM – HUSO 30; X: 684.165; Y: 4.185.860
3. Especially in the north-western part and its most westerly point, where production is dedicated to the manufacture of small blocks, 

slabs and construction aggregate are 12 cm long, 4 cm wide and 6 cm deep.

Abstract
The quarrying of ornamental stones of Hispanic ori-
gin is directly related to the development of the earli-
est monumental programmes on the provinces and to 
the participation of cities in a luxury goods market. 
Carthago Nova (modern-day Cartagena, Murcia) and 
its territory feature some of the earliest examples of the 
extraction and use of these local marmora, their use 
being documented as early as late 2nd century BC in 
the decoration of certain houses and functional rooms. 
There are also epigraphic and architectural examples 
from pre-Augustan times, but the use of these marbles 
became more widespread from the 1st century AD on-
wards. Among these materials are two white-grey varie-
ties characterized by low grade regional metamorphism, 
green schist facies and granoblastic texture, but of sig-
nificantly diverse mineralogical composition. The study 
of the quarry fronts and the formal analysis of items 
made with these materials enabled us to perform a dia-
chronic study of the use of these rocks which, especially 
in the case of Cabezo Gordo marble, played a very im-
portant role in the implementation of the main decora-
tive programmes documented in the colony, especially 
as regards the manufacture of architectural pieces, epi-
graphic supports and other decorative elements.

Keywords
Marble, quarries, Carthago Nova, petrological and min-
eralogical characteristics, use, Roman Spain.

Introduction

Among the ornamental stones quarried in the area 
of Carthago Nova (modern day Cartagena, Murcia) two 
varieties of marble, along with red travertine, were widely 
used in both public and private decorative programmes 
in the city, from Augustan times until almost the 2nd cen-
tury AD, often in combination with imported coloured 
stones (Fig. 1).
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Petrology

Cabezo Gordo is one of the most interesting geo-
logical sites of the area (Campo de Cartagena) due to 
its mineralogical, petrological, tectonic, geomorphologic 
and stratigraphic characteristics (Arana et al. 1999, 211-
214), although for many years some marble quarries have 
been exploited in the north-west for the production of 
construction aggregate, with the inevitable environmen-
tal impact. Cabezo Gordo is made up of metamorphic 
materials and belongs to the Permo-Triassic Age. A me-
tapelitic series basically formed of micacites, schists and 
quarzites, lies below carbonate rocks comprising calcite 
marbles with small intercalations of sideritic marbles. 

The upper part of this geological series consists of 
thin alternating banks of micaschists and chalcoschists 
with garnets. Contacts between the different lithological 
bodies are clearly tectonic, leading to varying degrees of 
displacement depending on the coherence of the material. 
The general structure of Cabezo Gordo consists of two 
large thrust faults plunging towards the south and over 
the Triassic series. Within the carbonates, there are various 
tectonic units and some folding, so that they seem more 
abundant than they really are. A low degree of metamor-
phism affects these materials and corresponds to facies of 
green schists, reaching a higher degree (overcoming the 

Fig. 1. Map of Roman quarries of Murcia. Quarry-area of 
Cartagena.

Fig. 2. Location map 
showing the main 
extraction sites.
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biotite isograde, at least) at the base of the metapelitic se-
ries and during the first phase of tectonic deformation. 

The marble outcrops of Campo de Cartagena are Ca-
bezo Gordo, Cabezo del Rey and Cabezo de la Cruz, all 
on the same geologic map (IGME 1977). The first of 
these is the most important and best known. The ma-
terial extracted from it has been used as flooring, skirt-

ing, plinths, walls, facades, etc. Many public buildings, 
monuments and some modern private houses along the 
coast have used materials from this quarry in their con-
struction. According to Geotheic (1973), the estimated 
reserves were 3.6 million m3.

In Cabezo Gordo, several types of marble can be dis-
tinguished according to grain size, mineralogical compo-

Fig. 3. Cabezo Gordo (Torre 
Pacheco, Murcia). Location 
and plan of the quarry sites. 

Fig. 4. a) Partial view of 
Cabezo Gordo quarries; b, 
c, d) Remains of the modern 
works and quarry waste; 
e) Abandoned block in the 
area; f ) column shaft found 
in the quarry-area.

r. araNa, J. a. aNTOLiNOs, J. M. NOGuera, B. sOLer aND s. araNa
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sition, purity, tonality and degree of fracture and jointing 
(Fig. 5).

The most characteristic shades are greyish white or 
grey, with an abundance of muscovite in thin layers. 
These also contain appreciable quantities of quartz, met-
al ores (mainly hematite, magnetite and pyrite), chlorite 
and sometimes alkaline feldspars. Other varieties have 
pink to red tones and a considerably larger crystal size 
than the rest, although a whole range of varieties is possi-
ble. In some areas there is a transition to sideritic marbles 
and in others dolomitic, especially in the lower part of 
the series. The granoblastic texture, with a marked ori-
entation of carbonates and of muscovite, defines a flow 
schistosity. The marked tectonic activity that has affected 
these marbles has led to the existence of numerous joint-
ing systems that cut deeply into the layers, preventing 
blocks of a given size being obtained without cracks. It 
is for this reason that the materials from this site have 
mainly been used for quite small pieces.

Fig. 5. Macroscopic and 
microscopic photos of 
Cabezo Gordo marbles. 

Fig. 6. Cabezo Gordo elements found in Carthago Nova: 
a) Frieze; b) Cornice; c) Column of Tuscan atrium (Forum 
Banquet building); d) funerary stele (1st century BC).

Fig. 7. View of the Rambla deTrujillo quarries (Cartagena, 
Murcia).

QuarrYiNG, use aND sCOPe OF CaBezO GOrDO aND raMBLa De TruJiLLO MarBLes (MurCia, sPaiN) iN THe rOMaN era
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roman use

Marble is one of the most commonly used stones for 
the architectural decoration of semi-official and private 
buildings in Carthago Nova. Due to its physical char-
acteristics it cannot be seen as an especially attractive 
material, although when polished it must have been 
much more elegant than the exploited sandstones and 
limestones of the region, with the exception of red tra-
vertine from Mula, considered as a local marmor (Soler 
et al. 2012). Archaeological evidence points to the use of 
two types. The most common is a coarse grained mar-
ble of opaque greyish colour with small layers of mus-
covite parallel to the principal schistosity that lend it a 
banded appearance similar to cipollino. It was usually 
employed to manufacture of architectural elements. The 
second variety, with a much more homogenous and com-
pact composition, is dark grey alternating with irregular 
brown stains marble, and it was more frequently used in 
the manufacture of epigraphic supports and revetment 
slabs (Fig. 6).

The use of marble can be attested in several build-
ings of the city and some villae in the surroundings, 
constructed with a formal typology of architectural el-

ements, especially Tuscan and Ionic type capitals, At-
tic bases, column shafts, cornices and friezes (Ramallo 
1999, 211-231; Martínez 1986, 21-22). Few elements 
have been found in their original context. Among them, 
the four Tuscan columns used in the atrium of a banquet 
building located near the forum and dated to the time of 
Caesar by the stylistic characteristics of its architectural 
elements (Noguera et al. 2009a, 120-141) is worth men-
tioning. The presence of these materials is also evident in 
the marble pavements as seen in the Curia, where there 
is an opus sectile made of imported marble in the Tra-
jan period (Noguera et al. 2009b, 238-246; Soler 2010, 
355-398). It was also used to elaborate several revetment 
mouldings, such as those used in restoration at the end 
of the 1st century AD (Arana and Soler 2003, 352-360), 
and in the manufacture of pieces to build the domestic 
type sectilia pavimenta.

One of the most common uses of this marble, how-
ever, was as support for funerary or honorific epigraphs, 
of which a wide variety exist; pedestals, steles and pillars 
(Abascal and Ramallo 1997). Similarly, it saw an estab-
lished and widespread use as blocks or paving stone and 
in the manufacture of threshold stones. The beginning 
of its exploitation and use seem to date from the time 

Fig. 8. a) View of 
ancient face in quarry 
site; b, e) Partial view 
of the horizontal layers 
and quarry waste; c)
Horizontal cavities for 
placing aligned wedges; d) 
Abandoned block in the 
quarry-area.

r. araNa, J. a. aNTOLiNOs, J. M. NOGuera, B. sOLer aND s. araNa
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of Caesar, as suggested by palaeographic studies and the 
stylistic analysis of some capitals, and its use became 
even more widespread in urban decorative programmes 
of the beginning of the 2nd century AD. The latest evi-
dence is represented by an epigraphic lintel of the 6th 
century recording the intervention of the magister mili
tum, Comenciolus, on the city walls (Ramallo and Arana 
1987, 67; Abascal and Ramallo 1997, 447-448; Vizcaíno 
2009, 736-741) and some small blocks and slabs reused 
as funerary epigraphs from Byzantine times; elements 
that, while not linked with the continuation of extrac-
tive activities at the quarry, indicate a recognition of the 
stone’s ornamental qualities. 

Rambla de Trujillo quarries

Quarry site

The quarry is situated in the Sierra Minera of Carta-
gena-La Unión4, 10 km east of Carthago Nova. This is a 
small outcrop 135 m asl of about 60000 m2, naturally di-
vided by the Trujillo ravine into two sectors: the eastern 
sector with very little remaining evidence of exploitation, 
and the western sector where the evidence of quarrying 
activity has made it possible to understand the extraction 
techniques in use. This is an open cast site in which hori-
zontal layers 3/5 m and 10/12 m in length and 0.30/1.50 
m in height follow the rock’s statigraphy (Fig. 7).

In some sectors of the quarry there is evidence of 
stone working in quarry waste, remains of small quad-
rangular wedges sockets5 and fissures related to the ex-
traction of stone blocks, some of which appear to have 
been abandoned half finished (Antolinos et al. 2002) 
(Fig. 8).

To the south of the marble quarry there is a settlement 
related to the mining of lead and silver which shows three 
distinct phases: the first, Iberian (5th-3rd centuries BC); a 
second, late Roman Republic era (2nd-1st centuries AD); 
and finally, Islamic (8th-9th centuries AD). The archaeo-
logical materials are spread over approximately 15000 
m2, where various wall structures have also been identi-
fied. They are made of blocks of marble extracted from 
the quarry and which look like terraced quadrangular 
dwellings. 

Petrology

Materials corresponding to the Nevado-Filábride 
complex from the Palaeozoic Age (schists and marbles) 
and to the Alpujárride complex of the Permo-Triassic 
Age (phyllites, quartzites, limestones and dolomites) ap-
pear in Rambla de Trujillo sector. Contacts between the 
different lithological bodies are clearly tectonic in defor-
mation.

Three stages of deformation are clearly distinguisha-
ble, equivalent to D

2
, D

3
 and D

4
, common in the context 

of the Betic Ranges and giving rise to a highly penetrative 
schistosity, S

2
, and affected in some zones by a crenu-

lation schistosity, S
3
. Phase D

4
 is reflected in the mac-

rostructures that affect the whole complex. The marbles 
show marked flow schistosity, defined by leafy crystals of 
muscovite and fracture schistosity (Fig. 9).

In some zones there is a transition to sideritic marbles 
and in others to dolomites, especially in the lower level 
of the series. Twinned crystals are frequent and partially 
deformed by local tectonic forces. The marked tectonic 
activity that has affected these marbles is reflected in the 
numerous joint systems that cut through the layers, mak-
ing it impossible to obtain blocks of a given dimensions 
without cracks, which is why they have mainly been used 
for small pieces. 

The main schistosity is clearly observable, giving 
pseudo-stratification in a N 40º W direction, dipping 
25º to the NE in layers of wide lateral extension. The 
marble outcrop is affected by the development of several 
systems of subvertical joints with a continuity of several 
metres. The three most important are: a) perpendicular 
to the principal schistosity of the marbles; b) E-W direc-
tion, and c) N 110º E. Most of these joints are mineral-
ised by secondary calcite and iron oxides. In some dykes 
compact ochre masses formed of calcite, iron oxides and 
jarosite can be seen. The calcite crystals are normally 
large, reddish brown and translucent with outstanding 
rhomboid exfoliation. Late dykes filled with layered cal-
cite are also frequent, which, under the microscope, are 
of outstanding beauty.

roman use

The importance of this marble lies in its early use 
to decorate signinum pavements, mostly in administra-
tive buildings associated with the mining activities of 
the Sierra Minera of Cartagena-La Unión (El Castillet 
and El Gorguel). The pottery finds point to a late 2nd 
century-early 1st century BC date, which matches that 
arising from study of the floors (Soler 2008, 713-717; 
Antolinos et al. 2010, 200). The marble usually appears 
in the most important rooms of the buildings in small 
irregular plaques, seemingly placed at random and repro-
ducing a typology widely seen throughout the Hellenic 
Mediterranean region (Vassal 2006, 80-85).

Although the presence of workshops related to the 
development of this kind of pavements suggests a wider 
distribution than we are aware of today, no evidence of 
such early use in the city of Carthago Nova has been 
found yet. The rest of the catalogued elements are related 
to the elaboration of blocks, slabs and small mouldings 
for wall revetment, the most attractive of which is a fu-
neral epigraph dated to the second half of the 2nd century 
AD (Antolinos et al. 2007, 49-60) (Fig. 10).

4. Datum: ETRS89; UTM – HUSO 30; X: 688.433; Y: 4.166.454.
5. They are 12 cm long, 4 cm wide and 6 cm deep.
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Fig. 9. Types and microscopic photos of Rambla de Trujillo marbles. 

Despite being a far more attractive marble than that 
from Cabezo Gordo, its diffusion seem to have been 
more restricted and related to the manufacture of small 
elements and pieces for wall revetments, perhaps due to 
the geological characteristics of the outcrop, which im-
pede the extraction of large pieces.

The chronology linked with its use is unclear, al-
though the first documented use dates from the late 
republican period. However, while this reflects its 
decorative value, it does not recognize its exploitation 
beyond being merely construction-related. The lack of 
archaeological evidence implies that its use in Augustan 
or Julio-Claudian times cannot be confirmed, being 

more representative of the end of the 1st century AD, 
when it is related with revetment slabs and epigraphic  
supports.

Conclusions

The study of these materials has offered important 
information. Firstly, on the mechanisms involved in its 
location, recognition and subsequent exploitation of 
some local varieties, offering some of the earliest exam-
ples of the use of marble in Hispania. Secondly, the abil-
ity of Carthago Nova to exploit these stone resources and 
to adapt them to the needs of a new building and decora-
tive industry is evident.

Although we still cannot define the overall geographi-
cal limits of the use of Rambla de Trujillo marble, the 
use and the chronology of Cabezo Gordo marble may 
serve by way of illustration. Although this is a ‘noble’ 
material, its use seems to be confined to public buildings 
such as collegia and other guild buildings associated with 
this type of activity, and private constructions. Perhaps 
its diffusion was governed by specific factors, such as the 
early incorporation of imported marmor in the public 
and private architecture of Carthago Nova in the second 
half of the 1st century BC, and the strong competition 
offered by red travertine, a stone of prime importance in 
urban decorative programmes due to its quality and eye-
catching red colour.

Fig. 10. Funerary epigraph in Rambla de Trujillo marble. 

r. araNa, J. a. aNTOLiNOs, J. M. NOGuera, B. sOLer aND s. araNa
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rOMaN Quarries iN THe NOrTHeasT OF HisPaNia  
(MODerN CaTaLONia, sPaiN)

A. Gutiérrez Garcia-M.

dence the importance of stone extraction and its related 
activities in this territory2. However, the areas of pro-
curement (i.e. the quarries) have been less addressed3. 
The study presented here has focused on the territo-
ries surrounding some of the main Roman urban cen-
tres in northeastern Spain, as they were more likely to 
have been object of intense stone exploitation: Tarraco 
(modern Tarragona), the former capital of the province 
of Hispania Citerior, which later became Hispania Tar-
raconensis; Emporion/Emporiae (modern Empúries), a 
major urban centre from the time of the arrival of the 
Phocaeans in the early 6th century BC; and the smaller 
towns of Gerunda (modern Girona), Barcino (modern 
Barcelona), Dertosa (modern Tortosa) and Aeso (modern 
Isona). Additionally, some specific already known quar-
ries that, due to its importance, could not be left out were 
also included in the study (Fig. 1).

The research on previous works together with the 
field survey and analysis of quarry fronts led to compile 
a large amount of data that, combined with the informa-
tion from stone artefacts and buildings, provide a greater 
understanding of the exploitation of this region’s stone 
resources in Roman times.

The quarries 

The first and main factor addressed was the dating of 
the quarries as no in-depth study was available of most 
of them and it was the basis for the whole of the follow-
ing discussions. Despite some major drawbacks4, a close 
analysis of the data available (i.e. extraction traces pre-
served at the sites, presence/absence of Roman buildings 
or monuments nearby, location of the quarry in relation 
to the road network of coastal transport, etc) enabled 
to venture a chronological framework for most of the 
quarries. 

Only 6 out of 40 quarries5 are Roman, of which only 
3 could be dated thanks to archaeological evidence (Fig. 

Abstract
This paper presents the results of a PhD research1, which 
was part of a broader research project on artistic, epi-
graphic and other Roman remains made of stone, that 
focused on the material itself and, above all, its origin.  
The foremost purpose was a global approach to the stone 
industries, both from the extraction point (quarries) and 
from the final use (stone objects, buildings, etc.), to get 
an overall picture of the whole process and its organi-
zation. In this sense, local stone proved an appropriate 
study case since both their quarries and the resulting 
objects/buildings are usually located nearby. A compre-
hensive bibliographic survey was undertaken as previous 
step to delimiting the study areas (the territories around 
Tarraco, Dertosa, Barcino, Aeso, Emporiae, Gerunda 
and other scattered areas) and to the field survey, which 
enabled to record as much data as possible from the sites. 
As a result a comprehensive collection of data has been 
compiled (tool marks, volume of stone extracted, con-
textualization on the ancient landscape, petrographic 
characterization of each stone, and examples of monu-
ments/objects/buildings where it was used). The analysis 
of all this data led to reconsider the chronology of most 
of the quarries and to propose new dates on the basis of 
more reliable data as well as to understand how quarry-
ing was undertaken and developed after the arrival of the 
Romans in this territory.

Keywords
Roman quarries, local stone, Santa Tecla stone, brocc-
atello, extraction techniques, extraction strategies, north-
eastern Spain.

Introduction

Stone and their use in ancient Spain has received a 
growing attention in the last decades has helped to evi-
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1). They are the quarry at Olèrdola (14)6, the Pedrera 
Romana at Montjuïc (12) and PERI 2-Lots 18 and 21 
(31)7 (Fig. 2). The other three quarries, of Els Munts 
(23), El Mèdol (25) and Punta de la Creueta (27) (Fig. 
3), near Tarraco, were also exploited in ancient times, 
as their direct link to Roman monuments or buildings 
attests.

On the other hand, a large group of quarries and 
specific fronts of quarries were probably of Roman date 

(Fig. 1). This is the case of the outstanding quarries 
of Clots de Sant Julià8 and Puig d’en Torró (5 and 6) 
(Fig. 4), part of El Mèdol (25)9, Coves del Llorito (29) 
and most of the Coves de la Pedrera sites (32), as well 
as smaller quarries scattered throughtout the territory 
such as Sant Martí d’Empúries (2), Puig de Serra (4), 
one of the sites at Domeny (8), Antic Camí de Sant 
Salvador (10), La Rierussa (13), part of the largest site 
of Roda de Berà (15), Marítima Residencial (19), Plat-

Fig. 1. Topographic map of north-eastern Spain showing the location of the quarries and Roman towns mentioned in the text, 
the road network and river courses. Quarries: Santa Margarida and Santa Magdalena (1), Sant Martí d’Empúries (2), Mar d’en 
Manassa (3), Puig de Serra (4), Clots de Sant Julià (5), Puig d’en Torró (6) Pedrera d’en Bohiga or Les Pedreres (7), Domeny (8), 
Pedrera del Cementiri (9), Antic Camí de Sant Salvador (10), Gafans (11), Pedrera romana at Montjuïc (12), La Rierussa (13), 
Olèrdola (14), Roda de Berà (15), Corral d’en Xim (16) Mas de Nin (17), L’Aguilera (18), Marítima Residencial (19), Roca 
Foradada (20), Punta de la Llança (21), Platja dels Capellans (o de Canyadell) (22), Els Munts (23), Altafulla (24), El Mèdol (25), 
Mas del Marquès (26), Punta de la Creueta (27), La Savinosa (28), Coves del Llorito (29), Platja de l’Arrabassada (30), Lots 18 and 
21-PERI 2 (31), Coves de la Pedrera (32), Pedreres de l’Aqüeducte (33), Mas dels Arcs (34), Torre d’en Dolça (35), El Llorito (36), 
La Salut (37), La Lloera (38), Barranc de la Llet (39) and Flix (40). 

6. A Roman military site that was built and inhabited for a short period of time (first quarter of the 1st centuy BC) and reoccupied in 
early Medieval times (10th -12th century). It includes two quarrying areas –called “interior” and “exterior” quarries (Batista-Noguera et al. 
1991; Molist and Otiña 2012).

7. They were discovered due to urban development at Barcelona and Tarragona during the early 90s and were object of archaeological 
excavations (see Àlvarez et al. 1993; Blanch et al. 1993; Granados et al. 1990; Miró and Revilla 2012, in this volume, for Pedrera Romana at 
Montjuïc; and Otiña 2001; Sánchez Gil de Montes 2004; Vilaseca and Carilla 1997 for the PERI 2 quarry at Tarragona).

8. A thorough study of these quarries and Clots stone is provided by Rocas et al. (2002).
9. It is worth mentioning that a large new front was discovered at this quarry as a result of a fire in 2010. The first preliminary results of 

its study will be presented at the X ASMOSIA Conference, in Rome 2012. 
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ja dels Capellans (22), three of the sites located at Mas 
del Marquès (26), Platja de l’Arrabassada (30), most of 
Pedreres de l’Aqüeducte sites (33), the smallest site of 
Mas dels Arcs (34) and Mas d’en Dolça (35) (Fig. 5).

The first and most important aspect in determining 
the probable ancient origin of a quarry site was to verify 
the use of its stone in ancient times. Although this was 
not always possible10, it was one of the main factors for 
not ruling out a possible Roman date. However, alterna-
tive factors based on the extraction patterns or strategies 
observed at other well-dated Roman quarries were used 

to discern whether they were the result of Roman works 
or of later quarrying.

Thus, strict regularity of extraction regardless of the 
stratigraphic bedding, when found together with gener-
ally large-scale blocks and intensive use of the site, the 
presence of rounded/subrounded wedge holes, that were 
most likely employed with wooden wedges, or round-
ed elements were considered a strong indicator of early 
modern extraction. Likewise, as there are some examples 
of underground quarries being the result of the reuse of 
Roman opencast quarries in later times11, the few exam-

Fig. 2. Partial view of Pedrera Romana al Montjuic (12) and PERI 2-Lot 21 (31)(Photos: Archive MUHBA and Archive Codex 
S.L/C.Benet, respectively).

Fig. 3. View of Els Munts (23), Punta de la Creueta (27) and the Roman part of El Mèdol (25) quarries. 

10. For instance, in the territory of Tarragona many of the quarries supplied a very similar type of stone (see Table 1).
11. See in particular, the quarries of Glanum (Saint-Rémy-de-Provence, southern France) (Bessac 1999, 36, fig. 26; 2003, 36-37; 2006, 

21-22) or Puerto de Santa Maria (Cádiz, southern Spain) (López Amador et al. 1991).

a. GuTiérrez GarCia-M.
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Fig. 4. Two views of Clots de St. Julià quarries (5): example of the concave walls (left) and the squared ventilation/lighting hole (right).

Fig. 5. Details of Roda de Berà (15), Marítima Residencial (19), Platja dels Capellans (o de Canyadell) (22) and Mas d’en Dolça 
(35) quarries. 
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ples of subterranean extraction in northeastern Spain 
were closely examined. Most of the studied sites were 
considered very likely of post-Roman date, and in par-
ticular the result of early modern quarrying, which was 
a quite important industry in the study area in 16th, 17th 
and especially early to mid 18th century, when a period of 
economic prosperity led to a building boom, both in the 
private and public spheres.

For several cases neither the extraction traces nor the 
extraction pattern were enough to tip the balance in fa-
vour of an ancient date or a later one. Nevertheless, there 
are some quarries for which an ancient date is very plau-
sible, even though the evidence preserved at their fronts 
is more in keeping with post-Roman rather than with 
ancient working (see Fig. 1, quarries of uncertain date).

The use of local stone

Evidence from the quarry fronts cannot provide a 
more precise date. However, it is possible to narrow a 
bit the lifespan of these quarries by looking at the dating 
of archaeological objects and Roman buildings that were 
built with stone from these quarries.

The main types of local stone used in Roman times 
in northeastern Spain (Fig. 6) are summarized in Table 1.

The petrological characterization of these stones 
(Àlvarez 1985; Àlvarez et al. 2009b, 2009c, 2009d, 
2011; Gutierrez Garcia-M. 2009) enabled to link a 
large number of objects or buildings, whose stone was 
also object of analysis, thus making it possible to ad-
scribe not only the use to which each stone was put 
to but also a chronological framework to the quarrying 
activity.

Apart from Empúries and Clots stone, which were 
used since pre-Roman times, the introduction of local 
stone exploitation was gradual over a period of about 
two centuries and, despite a general decrease from the 
latter stages of the early Imperial period, the abandon-
ment of most local stones was also progressive (Table 2). 
The reasons for the differences on the chronology of each 
type of stone lie not only in the specific circumstances of 
each town and its surrounding area, where it was mostly 
used –especially the non-ornamental one–, but also in 
the many other factors involved in the stone industry, 
such as their quality, its uses and the area of diffusion. 
Thus, as the examples of Santa Tecla stone and especially 
broccatello12 show, the more ornamental and unique a 
stone was, the longer it was in use. 

The case of broccatello is exemplary13. The fact that 
its source area is quite restricted allows us to date the 
initial large-scale exploitation of the Barranc de la Llet 

Common 
name Type of stone Geological date Quarries use Places of use

Empúries 
limestone

Light grey to 
yellow/beige 

limestone 

Cretaceous 
(Upper Albian –

Cenomanian) 

Sta. Margarida & Sta. 
Magdalena (1), St. Martí 

d’Empúries (2)

Building, epigraphy, 
sculpture Emporiae

Clots stone
Medium to 

coarse grain, ocre 
sandstone

Eocene 
(Bartonian)

Clots de Sant Julià (5), 
Puig d’en Torró (6), 

Domeny (8)

Building, archi-
tectural elements, 

epigraphy

Emporiae, 
Gerunda and 
their territory 

Girona stone Nummulitic 
limestone

Eocene 
(Lutecian) Les Pedreres (7) Building, epigraphy Gerunda, 

Emporiae 

Isona 
limestone

Light grey 
limestone

Cretaceous 
(Santonian?)

Unknown (probably 
erratic blocs)

Epigraphy 
(pedestals)

Aeso and its 
territory

? (Aeso stone) Grey limestone Cretaceous 
(Maastrichtian)

Antic Camí de St. Sal-
vador (10), Gafans (11) Buliding Aeso 

Montjuïc 
sandstone

Medium to 
coarse grain, grey 

sandstone
Upper Miocene 

Pedrera romana (12) and 
probably other currently 
lost quarries, at Montjuïc 

hill

Building, archi-
tectural elements, 

epigraphy, sculpture, 
portraits

Barcino

Coves stone Yellow to oran-
gish calcisiltite Miocene Coves de la Pedrera (32) Building Tarraco

Llorito stone Light yellow 
calcisiltite Miocene Coves del Llorito (29) Buliding and 

sarcophagi Tarraco

Mèdol stone

Yellow to golden 
sometimes 

pinkish bioclastic
calcarenite (shelly 

limestone)

Miocene

El Mèdol (25), Mas del 
Marquès (26), Punta de 
la Creueta (27), Platja 
de l’Arrabassada (30), 
PERI2-lots18-21 (31)

Building, sarco-
phagi, sculpture, 
epigraphy and 
architectural 

elements (columns 
and capitals)

Tarraco and its 
hinterland

12. Among all the types of local stone presented in Table 2, they are the only two that can be considered marmor, i.e. a stone with orna-
mental quality that takes a polished, regardless of it being or not a marble in the geological sense of the term. 

13. For an updated assessment of exploitation and use of broccatello, see Àlvarez et al. 2011; Gutiérrez Garcia-M. 2011, 323-327.

a. GuTiérrez GarCia-M.
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Soldó

Yellow to golden, 
sometimes pinkish 
calcarenite (sandy 

limestone) 

Miocene

Mas dels Arcs (34), 
Aqüeducte (33), Torre 
d’en Dolça/Vila-seca 

(35); upper layers of El 
Mèdol (25), Mas del 

Marquès (26), Coves de 
la Pedrera (32) and Coves 

del Llorito (29)

Building, 
sarcophagi, 

sculpture, epigraphy 
and cupae

Tarraco and its 
hinterland

Altafulla stone
Yellow, bioclastic 
calcarenite (shelly 

limestone)
Miocene

Altafulla (24), Els Munts 
(23), Platja dels Capellans/
de Canyadell (22), Punta 
de la Llança (21), Roca 

Foradada (20), Marítima 
Residencial (19)

Building

Northern 
coastline of 

the territory of 
Tarraco

? (Roda de 
Berà stone)

Yellow bioclastic 
calcarenite (shelly 

limestone)
Miocene

Roda de Berà (15), Corral 
del Xim (16), Mas de Nin 

(17), L’Aguilera (18)
Building

Northern 
territorium of 

Tarraco

Savinosa or 
Aigüeres stone

Grey to orange 
limestone Miocene La Savinosa (28) Building, epigraphy, 

quicklime? Tarraco

Santa Tecla 
stone

Yellow to golden 
limestone with red 

striae and white 
calcite veins

Cretaceous El Llorito (36), 
La Salut (37)

Epigraphy and 
ornamental 

purposes (wall 
veneers, pavements, 

opus sectile, 
architectural 
elements).

Mainly Tarraco 
but also 

throughout 
northeastern 

Hispania, 
Labitolosa, 

Caesar Augusta 
and Cartha-

go Nova

Llisós Grey to brownish 
limestone

Lower 
Cretaceous-

Upper Jurassic

El Llorito (36), 
La Salut (37)

Epigraphy and 
ornamental 

purposes (wall 
veneers, pavements) 

and sarcophagi

Tarraco

Alcover stone Grey to brownish 
mudstone

Upper 
Muschelkalk La Lloera (38)

Epigraphy, wall 
and floor panelling, 

tombstones

Tarraco and its 
hinterland

Broccatello 
(or jaspi de la 

Cinta)

Dark red to 
purple and yellow, 

spotted shelly 
limestone 
(coquina)

Lower Cretaceous Barranc de la Llet (39)

Epigraphy and 
ornamental 

purposes (wall 
veneers, pave-

ments, opus sectile, 
architect-

tural elements)

Dertosa, most 
of Hispania, 
central Italy 
(Rome and 
Lazio) and 

north African 
coast14

quarries to the Augustan period.15 Nevertheless, the finds 
of broccatello in 5th-century Latium villae (Falcone and 
Lazzarini 1998, 88) suggest that, either a distribution 
network of broccatello was still active during late Roman 
times or that this stone was valued enough to be reused 
in buildings as important as the villae of the Gordians 

and Montecelio. Thus, it is not easy to asses until when 
the quarries were in use. The evidence from the fronts 
(Fig. 7) can be deceptive since large quarrying activity 
at Barranc de la Llet (39) took place from the Baroque 
period to mid 20th century.16 In addition, broccatello was 
in fashion during Baroque and early modern times not 

14. For the updated distribution map of this stone, see Gutiérrez Garcia-M. 2009, 237, fig. 268.
15. As attested by the find of broccatello slabs at Segobriga’s forum (Cebrián et al. 2004, 245-6).
16. The case of La Cinta and Els Valencians, the two main quarry sites at Barranc de la Llet, is illustrative: although some evidences 

considered “Roman” have been recorded at La Cinta (cf. Àlvarez et al. 2009b, 74-79) and scattered fragments of Roman pottery were found 
at Els Valencians, these quarries were exploited later on during some centuries (Muñoz and Rovira 1997) by using very similar methods to 
the ancient ones. Thus, it is not possible to confirm whether the traces preserved are Roman or early-modern. 

Table 1. Summary of the main stones exploited in northeastern Hispania, their provenance and use. 
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only in Spain but also in France and Italy17, which lead 
to a wide reuse of broccatello slabs from ancient contexts. 

Nonetheless, broccatello was not the only local stone 
being put in new uses after its employ for the original 
purpose. Santa Tecla stone began to be reused from the 
late 3rd century, which clearly indicates a slow-down of 
the extraction activity. Yet these quarries were not com-
pletely closed because sarcophagi in this same stone as 
well as in Llisós, which crops out at the same area, were 
still produced subsequently (Àlvarez et al. 2009c, 51, 87-
88). 

Some aspects of stone extraction in northeastern 
Hispania

Tools and extraction methods

The erosion of the tool traces preserved makes impos-
sible a proper metrological study, yet they deserve being 
carefully considered. Rectangular blocks show sizes that 
do not follow a pattern based on strict metrological the 
Roman unit of measurement (Roman foot), confirming 
that non-ornamental stone18 block sizes were basically 
determined by two main factors: the lithology of the 
outcrop, i.e. the presence of natural fractures and planes 
of deposition, if any; and, when no lithological restraints, 
the purpose for which they were intended. Aeso quarries 
(10, 11), near the Pyrenees, and Lloera (38), in the hin-
terland of Tarraco, are clear examples of the former, while 

the quarries of Montjuic (12) and Olèrdola (14) are illus-
trative of the second case. Indeed, despite the lithological 
uniformity of these two last outcrops, the block sizes are 
not uniform and do not strictly correspond to multiple 
values of the Roman foot (Batista-Noguera et al. 1991; 
Molist and Otiña 2012; Granados et al. 1990).

Another worth noting aspect is the various typologies 
of trenches. A large majority show square longitudinal 
section while only a few examples of V-shaped section 
trenches were recorded. Nevertheless, no chronological 
inferences can be made from these differences: exam-
ples of both types of trenches were identified at quarries 
where only Roman works took place, such as at La Punta 
de la Creueta (27). As pointed to by Bessac (1996, 212; 
1999, 21-22), they simply reflect the employ of different 
types of picks; yet the use of different types of pick in the 
same quarry in what seems to be coeval extractions still 
wants an explanation. Moreover, the width of the trench 
does not seem to respond to chronological factors either. 
The comparison between the trenches at Olèrdola (14) 
(Batista-Noguera et al. 1991, 393-394; Molist and Otiña 
2012), where accurate measurements were taken, and the 
ones at the quarry of Mathieu, southern France (Bessac 
1996, 208) reveals that the chronological implications 
observed at southern Gaul quarries do not apply to the 
northeastern Spain ones.

Most of the pick evidence is preserved as grooves on 
the vertical walls of the fronts which follow three differ-
ent patterns: spike pattern, diagonal and random (Fig. 8). 
These different patterns seem to result from the changes 

BC aD

TYPe OF sTONe
Mid 
3rd 
c.

2nd

century
1st

century
1st

century
2nd

century
3rd

century
4th 

century
5th

century

Empúries stone
Clots stone
Girona stone
? (Aeso stone)
Isona limestone
Montjuïc stone
Santa Tecla stone
Llisós
Savinosa
Mèdol st./soldó
Coves/Llorito stone
Altafulla stone
? (Roda de B. stone)
Alcover stone
Broccatello

Table 2. Summary of the chronological span of the use of the main types of local stones in northeastern Hispania. 

17. It was abundantly used in Baroque churches as well as palaces (Lazzarini 2004, 118; Muñoz and Rovira 1997, 39-52). 
18. As for the broccatello (vid. supra) the few traces of Santa Tecla stone extraction cannot be confirmed as Roman since it was largely 

exploited also in early-modern times (Àlvarez et al. 2011; Gutiérrez Garcia-M. 2009, 208-223).

a. GuTiérrez GarCia-M.
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introduced on the picks, which modified the angle and 
position of the quarrymen (Fant 2008, 129). Yet again, 
in our case, all three patterns are clearly visible in quar-
ries for which archaeological excavations have confirmed 
a Roman date, e.g. Pedrera Romana at Montjuïc (12).

Ancient wedges are very rare in the archaeological 
record,19 the evidence of its use through the holes where 
they were inserted provides valuable information. Two 

different types were recorded at the quarries: a rectangu-
lar and elongated one, and an oval-shaped one. However, 
only the first type ones match in size and outline with 
other well-attested Roman wedge holes documented 
from the western Mediterranean area (Bessac 1996, 214-
225; 1999, 22; Dworakoswska 1987, 1988). These par-
allels prove that, indeed, iron wedges were employed at 
the quarries of northeastern Hispania.

Fig. 6. Some of the most 
important stones of northeastern 
Spain (macroscopic and 
microscopic aspect): broccatello/
jaspi de la Cinta (a), Montjuïc 
sandstone (b), Clots stone (c), 
Alcover stone (d), two varieties of 
Mèdol stone (e-f ), llisós (g) and 
Santa Tecla stone (h). 

19. The only examples in northeastern Spain were found at Empúries, La Maçana (Guardiola de Font-Rubó), an Iberian settlement near 
La Rierussa (13), and Olèrdola (14). They are all iron wedges; the first two are incidental findings but keep a strong resemblance to other 
Roman iron wedges (see Bessac 1996, 214-216, fig. 136, Dworakowska 1983, 74-87; González Tascón 2002, 137, even though this last one 
has been considered a mining tool); the third one is pre-Roman and has a very particular triangular cutting-edge (Sanahuja 1971, 66, 82, 
100-101, fig. 26); the last one is still under study, and its shape has not been yet published (Molist and Otiña 2012).
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Quarrying strategies (Fig. 9)

Opencast quarries in the area of study largely pre-
dominate over underground sites. Among the first 
group, there is a wide variety of strategies: intensive ex-
traction is represented by pit-type quarries – El Mèdol 
(25), PERI2-Lots 18-21 (31), and some fronts at Puig 

d’en Torró (6) and Clots de St. Julia (5), although the 
oval and concave walls of the latter ones give them a 
significantly different appearance (Fig. 4); trench-type 
quarries and extraction “in terraces”, both considered as 
intermediate strategies between extensive and intensive 
extraction, are also recorded20 while there are also ex-
amples of extensive quarrying such as the “extraction en 

Fig. 7. Partial views of Barranc de la Llet (quarry front called La Cinta) (39) and one of the fronts at El Llorito (36). 

Fig. 8. Examples of the different groove patterns recorded at the quarries of northeastern Spain; from left to right: spike-pattern at 
Clot del Mèdol (25), diagonal-pattern at Barranc de la Llet (39) and random pattern at Pedrera romana at Montjuïc (12).

20. The first type is well represented by Maritima Residencial (19) while Pedrera Romana at Montjuïc (12) is a perfect example of a 
quarry that progressed “in terraces”.

a. GuTiérrez GarCia-M.
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conque” quarries21 (some fronts at Puig d’en Torró (6)), 
extraction by wearing down or at the exterior of defensive 
structures (e.g. the “exterior” quarry at Olèrdola (14)); or 
a possible use of erratic blocks at the area of Aeso where 
high vertical cliffs of Isona stone provide large chunks of 
stone naturally fallen from the bedrock.22

On the other hand, the only two examples of under-
ground quarries, Coves del Llorito (29) (Fig. 10) and 
Coves de La Pedrera (32), are very plausibly the result 
of post-Roman works. Underground extraction was an 
uncommon strategy in Roman times for non-ornamen-
tal stones, as is the case23, and the existence of docu-
ments proving their use in the 18th century suggests 
that the current appearance of these quarries is most 
likely due to early modern works even though there is 
no doubt that they were first exploited in Roman times 
as their characteristic calcisilitite stone (see Table 1) was 
already employed at the Roman wall (Bermúdez et al. 
1993). 

Nontheless, the exceptional case of two fronts at 
Clots de Sant Julià (5) is worth mentioning. They show 
a concave section that ends at the top with a kind of 
thin roof where a quadrangular hole, probably a ventila-
tion or lighting aperture, is partially preserved (Fig. 4). If 
we also take into account the presence of long, narrow, 
descending corridors that allow access to their interior, 
it seems clear that at some point in their history, these 
fronts were subterraneously or semi-subterraneously ex-
ploited. Although it has not been possible to identify 

which strategy extraction was carried out there, Clots de 
Sant Julià remains a very interesting case to which more 
attention needs to be payed in future research because of 
its uniqueness and the fact that its stone has been well 
documented in several nearby ancient sites.

By looking at other features, another pattern of ex-
ploitation at the quarries of northeastern Hispania comes 
to light. According to it, the quarries can be grouped in: 

- small, short-lived quarries, probably opened for 
a very specific purpose and thus linked to a particular 
monument or building, such as Punta de la Creueta (27), 
which was opened to build the funerary monument of 
Torre dels Escipions, or the quarries around the Roman 
aqueduct of Tarraco (33); and 

- large quarries that resulted from long-term extrac-
tion and usually consisting of more than one site. They 
are less in number but, in terms of volume of extraction, 
their contribution was significantly greater (Fig. 11).

Quarry management 

The archaeological record provides little evidence 
about quarry management in northeastern Hispania. 
They are “Q IV”, “Q V”, and “Q VII” carved on rough-
ly-hewn blocks from found near the Pedrera Romana at 
Montjuïc (12) and “Q III” carved letters on the bedrock 
of some cuts recently found during rescue excavations at 
Tarragona.24 Despite the disparity of their provenance, 
they are very uniform and maybe indicate the area of ex-

Fig. 9. Graph showing 
the extraction strategies 
employed at the 
quarries studied.

21. As described by Bessac (2003, 28-29).
22. Although it has not been included in the map, it has been object of a recent paper (Gutiérrez Garcia-M. in press).
23. Underground extraction was usually restricted to very special cases of highly-prized stone, such as the lichnites marble of Paros 

(Dodge 1991) or to specific conditions, such as the volcanic tufa quarries of the Rhineland (Germany) or the lapis specularis ones, near 
Segóbriga (Spain), (Röder 1957; Bernardez and Guisado 2002). 

24. This inscription remains unpublished, but it has been interpreted as “Q(uadratum) III” by Drs. I.Rodà and D.Gorostidi (pers. 
comm.) which matches the interpretation of the inscriptions on the blocks found at Montjuïc: “Q(uadratum) IV”, “Q(uadratum) V” and 
“Q(uadratum) VII” (IRC IV 304).
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traction within the quarry where the blocks came from, 
in the first case, and the area of extraction within a quarry 
(perhaps a third sector of a larger quarrying area), in the 
second one (Gutiérrez Garcia-M. 2009, 275; 2011, 333). 
If so, it attests the organisation of quarrying at Montjuïc 

and Tarraco in several sectors; at least seven at Montjuïc 
and three in Tarraco. 

Nevertheless, other aspects such as debris manage-
ment25, the handling of the extracted material and how 
they were operated remain mostly unknown due to the 

Fig. 11. Graph showing of the volume of extraction and the location of each quarry. 

Fig. 10. View of two sites of Coves del Llorito (29) and Coves de la Pedrera (32) quarries. 

25. Small masses of debris have been recently identified at El Mèdol as a result of the 2010 fire. They are still under study and although 
some of them seem to be related to the large Roman part of this quarry (El Clot), some others seem to be related to modern fronts. Therefore, 
no inferences can be made from them until further data is available.

a. GuTiérrez GarCia-M.
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lack of solid evidence. Obviously, labour at these quar-
ries could vary significantly depending on several intrin-
sic factors. However, overall northeastern Spain quarries 
bear a strong resemblance to the relatively small, limited 
quarries in southern France rather than the large, impe-
rial quarries (Hirt 2010); hence, it seems plausible that 
the same model of small teams of freemen workers (Bes-
sac 1996, 297-298) apply to our quarries.

As for who owned these quarries, the broccatello ones 
(39) were probably municipal property as well as the 
Empúries limestone ones (at Emporiae), the Montjuïc 
sandstone ones (near Barcino) and most of those in the 
hinterland of Tarraco.26 The parallels in nearby well-
studied stone industries, such as the sarcophagi produc-
tion of Lourdes (French Pyrenees), are significant; the lo-
cal diffusion of these objects has been interpreted as pos-
sibly corresponding to a public or semi-public quarrying 
complex within the administrative confines of the town 
of Bigerriones (Boudartchouk 2002, 60). Also Dwora-
kowska (1983, 29, 31) reached the conclusion that, 
generally, many common stone quarries situated around 
various towns and supplying them would have been un-
der municipal ownership. Therefore, there is some basis 
for considering a similar arrangement for the most im-
portant types of stone in northeastern Hispania. As for 
the ownership of the smaller building-stone quarries, the 
grounds on which any conjecture can be based are even 
fainter. Although we cannot rule out that some of them 
were in private hands, this cannot be confirmed with the 
evidence we have to date.

Final considerations

The amount of evidence on quarrying in ancient 
times in northeastern Spain is indeed significant. Al-
though only a small number of the quarries can be dat-
ed with certainty to Roman times, there are many that 
have a high possibility of having originated in ancient 
times. Nevertheless, the current evidence is enough to 
show that local stone exploitation was strongly deter-
mined by the development of the urban phenomenon 
that was part of the whole Romanisation process of this 
territory. Although stone was indeed used prior to the 
arrival of the Romans, its extraction was only occasional 
or, when employed as a building stone, without a specific 
quarrying pattern. The only exception, Empúries lime-
stone and Clots de Sant Julià sandstone, is focused in the 
northeastern corner of the territory, where the influence 
of the Greek colony of Emporion had a greater effect 

on the early development of traditions tending towards 
the Classical by the natives. It is not surprising that the 
extraction areas probably thus dated are next to a large 
Iberian settlement27.

On another level, there are smaller, short-term quar-
ries that are not directly related to a population centre, 
but to the use of the natural resources and a new configu-
ration of the territory, such as those specifically opened 
to build the Roman aqueduct of Tarraco or villae, or the 
specific constituents of a Romanised monumental land-
scape. Both the towns and the new elements of the terri-
tory (roads, aqueducts, archs, etc) reflect the incorpora-
tion of the territory to the Roman world, and thus were 
embedded of strong implications.

The quarries opened between late 3rd and late 1st 
centuries BC were mainly opened for military purpos-
es, such as at Olèrdola or the Tarraco ramparts28, or to 
build new towns, such as Tarraco or the Roman town of 
Emporiae (on the site of the earlier praetorium)29 at first, 
and Gerunda and Aeso later on. The techniques applied 
varied significantly depending on the lithology of each 
particular site, although the introduction of the systema-
tised, organised extraction characteristic of the Romans 
is an important feature. As early as this time the same lo-
cal stone used for building purposes, in particular Mèdol 
stone, was used to carve sculptures, portraits, epigraphy 
and for luxury uses.

However, it was during the Late Republican period 
that quarrying intensified. The initial dates for each 
quarry depended very much on the particularities and 
purposes of their stone, but it is clear that from Augus-
tan to Flavian times there was a progressive proliferation 
of stone extraction. Extraction boosted at the already 
existing quarries and new ones were opened to supply 
the urban development of already founded towns or the 
foundation of the last Roman town30 with stone.

Additionally, during this period more attractive stones 
began to substitute plainer ones for sumptuous and orna-
mental purposes. This applies not only to imported mar
mora, which began to arrive in larger quantities, but also 
local ones; indeed, it is now when the extraction and use 
of Santa Tecla stone and broccatello began. The Flavian 
period saw the culmination of this process. Epigraphy 
and monumentalization of many towns show that stone 
extraction was intense during this period, and northeast-
ern Hispania was not an exception. The large monumen-
tal programmes already initiated in Julio-Claudian times 
needed large amounts of both building and decorative 
stone. Tarraco, capital of a large province, is particularly 
illustrative, as a major reorganisation and monumentali-

26. Probably Santa Tecla quarries and the larger sites, such as El Mèdol, that supplied construction materials for the large monumental 
buildings in the town itself.

27. Clots de Sant Julià (5) is next to the large pre-Roman sites of Ullastret (Martin et al. 1999; Martin 2001).
28. Calcisiltite from Coves del Llorito, Coves del Pedrera as well as Mèdol stone type from undetermined quarries (El Mèdol quarry 

being the most likely, although other closer quarries cannot be dismissed).
29. In addition to the use of the same limestone that crops out at the low hill where the town was founded (Empúries limestone), the 

widespread use of Clots stone at Empúries dates from this period.
30. Barcino (modern Barcelona), which was founded ca. 15-10 BC.
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sation in which the local marmor played a key role in it 
by being extensively used next to Carrara, giallo antico 
and many other imperial marbles put into use at the new 
temple and provincial forum (Àlvarez et al. 2012; Arola 
et al. 2012; Gutiérrez Garcia-M. and López Vilar 2012). 
The need to supply stone for large-scale urban transfor-
mations and the improvement of the distribution net-
work probably were linked to a gradual process leading 
to highly standardised block production.

Similarly, the changes that occurred in the Roman 
world at the end of the early Imperial period were reflected 
in the quarries. They entered a major period of recession, 
as can be deduced from the assessable slow-down in local 
stone use. This recession was not simultaneous at every 
site31, but clearly happened in the 3rd century AD. Again, 
this same pattern has been recognized in other parts of the 
Mediterranean, such as southern France, and the progres-
sive deterioration of the general organisation of the work 
and technique, together with an appreciable reduction in 
production, probably occurred in our area of study as well.

To understand the exceptional continuation of broc-
catello extraction and use, we have to look at the Medi-
terranean context as a whole. Indeed, the progressive 
weakening of Imperial cohesion also affected stone indus-
try. The arrival of oriental marble to Rome became less 
smooth and thus, western ornamental stones, which until 
then had only been used on a regional or provincial basis, 
gradually took on the Imperial market as well. This was 
the case of broccatello, which became to be exported out-
side Hispania from the late 3rd - early 4th century AD32. 
Nevertheless, the reasons of its upgrade to marble worth 
of being employed at basilicae and villae closely linked 
to the imperial power at Rome were not merely political. 
As Falcone and Lazzarini point out (1998, 87), a slight 
change in the marble taste and fashion that led to the 
introduction of new stones, most of which were spotted 
marbles, in Severians’ times. Moreover, the symbolism 
implicit in broccatello colours33 must have been a key fac-
tor as well, especially if we consider the high esteem that 
marmora that were reminiscent of gold but especially the 
imperial colour (purple) had during the late Empire.

The adoption of the Roman stone exploitation strat-
egy not only meant a change in the scale on which stone 
was used and, hence, quarried, but also in the techniques 
employed. Moreover, it implied a great deal of planning 
prior to extraction, which had to be undertaken both 
quantitatively (the amount of stone) and qualitatively 
(the intended uses) by the Roman quarrymen. All these 
changes were only possible thanks to a firmly consoli-
dated regional economic and political power structure 
which was provided by the Roman Empire.
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1. We would like to thank Encarna Raga and Stuart Palmer for translating the text from Catalan to English.
2. There have been many authors who have mentioned a Republican Era town on Montjuïc. We believe the matter lies outside the scope 

of this article, although the last word still has not been said on this subject, and a thorough review of the archaeological evidence recently 
unearthed is still needed to define the existing settlement during the Republican Period.

THe rOMaN QuarrY aT MONTJuÏC (BarCeLONa, sPaiN)

C. Miró and E. Revilla

common position for all the ancient quarries. It was 
thought, with good reason, that new exploitations could 
have caused traces of the Roman ones disappear, as sev-
eral quarries remained active up until the middle of the 
20th century (Roca 1999).

The colony of iulia augusta Faventia Paterna 
Barcino (modern Barcelona)

The colony of Iulia Augusta Faventia Paterna Barcino 
(Fig. 1) was a newly founded colony by the emperor Au-
gustus, around the year 15 BC to 10 BC within the reor-
ganisation of the territory of the north of Hispania follow-
ing the Cantabrian wars. It was a small settlement of 10 
ha, built over two hillocks, known as the Mons Taber in 
the Middle Ages. The town was surrounded by a wall from 
its foundation, with an aqueduct that brought water from 
the area of modern Montcada, near the Besos River. It 
housed a temple dedicated to Emperor Augustus, a forum 
with various buildings, and various thermal complexes, as 
well as various domestic buildings (Granados 1991).

The hill of Montjuïc

Montjuïc is a hill, 173 m high, found at the southeast 
of the town of Barcelona, next to the coast. The Llobre-
gat river flows into the sea at its feet; currently a delta, it 
had been an estuary, converting the hill into a peninsula 
that stretched out to sea.

Montjuïc is where the oldest recorded human settle-
ment for the plain of Barcelona, a workshop for extract-
ing jasper from the Epipaleolithic period, has been found. 
The hill was inhabited throughout the prehistoric period, 
and it is towards the 4th century BC that a large nucleus of 
trading activity arises on the slope that runs to the Llobre-
gat. From this moment on, there was continued inhabita-
tion of the hill (Asensio et al. 2009; Granados et al. 1993).

The idea of a completely Romanised town existing on 
Montjuïc has cast a long shadow over the historiography 
of our town2. This article does not intend to debate this 
matter; however, the notes of Josep de Calasanç Serra i 
Ràfols in the archive of the Institut d’Estudis Catalans 
(IEC) are quoted below:

“It cannot be helped but it must be recognised that 
the Roman nucleus of Montjuïc was of some impor-
tance, especially during the earliest part of the Romanisa-
tion process”.

Abstract1

On the south-southwestern slope of the Montjuïc hill, 
near Iulia Faventia Paterna Barcino colony (modern Bar-
celona), a quarry that exploited the sandstone outcrop 
was discovered and excavated between 1989 and 1990. 
The excavation required working over an area of 200 m2, 
which revealed a quarry front of some 50 m in length by 
10 m in height. Unfortunately, it was not possible to find 
the limits of the quarry due to technical requirements. 
However, it led to the discovery of a large open air ex-
ploitation of local sandstone. The stepped and prismatic 
remains evidenced how stone was extracted. This is the 
only known Roman quarry for our town.

Keywords
Roman quarry, sandstone, Montjuïc, Colony Iulia Au-
gusta Faventia Paterna Barcino.

Barcelona is situated on the Balearic Sea, at the foot of 
the Montjuïc, and the quarries of which the inhabitants say 
the town, the walls and the houses were built; this being 
no petty matter as, miraculously, having built all the houses 
from the stone that is extracted there, it would appear the 
very stone are born anew.

Blas Ortiz (17th century), cannon of Toledo.

Introduction

One of Montjuïc’s greatest richness is the stone it is 
composed of: Montjuïc sandstone. Most of the unique 
buildings of Barcelona have been made using Montjuïc 
stone: the Roman Wall, the Roman Temple, the first 
Christian Church, the Romanic and Gothic Cathedral, 
the Gothic palaces of Ribera, etc. The first known pieces 
of evidence of the use of Montjuïc stone reach as far back 
as the prehistoric settlements throughout the Neolithic 
and the Bronze Age. Continual exploitation of the stone 
is nonetheless particular to the Roman period, as the ex 
novo foundation of the Colony of Iulia Faventia Paterna 
Barcino resulted in a great need for stone.

Finding the precise position of the first exploitations 
to extract the stone from Montjuïc was one of the main 
issues that faced various scientists and scholars who have 
studied the hill, as they were forced to point to a vague 
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In this respect, a discovery in 1903, a result of some 
digging in the cemetery in the southeast, should be men-
tioned. It was an inscription dedicated to Caius Coelius, 
who it stated was the magistrate charged with overseeing 
the construction of some walls, towers and gates. It is in 
fact a plaque of Montjuïc stone3, next to which a series 
of well cut stone blocks, which formed a circular edifice 
and bore inscriptions on the concave part with the names 
of four magistrates, were discovered (Balil 1955-56). Ini-
tially it was dated to the era of Julius Caesar due to the 
letter type and the archaic Latin used in the inscription. 
Therefore, if the piece was Republican, a town would 
have existed on Montjuïc at the time, with walls, gates 
and towers, of which no archaeological trace has been 
found. However, the latest study of this epigraphy (Fa-
bre et al. 1997) has dated the inscription to the Augus-
tan era, which would relate it to the colony on the plain 
and not the hypothetical town at Montjuïc. As it was 
unearthed so close to the recently discovered quarry, it 
could be that it never left the same and never made it to 
its intended place. As to the stones along with it, they 
are difficult to interpret, but they probably belonged to 
an honorific monument: more likely an exedra rather 
than the arch some researchers have put forward. This 
does confirm that there was no walled town on the hill, 
with towers and gatehouses. Nonetheless, this does not 
contradict there being some form of settled nucleus, an 
inhabited hill from the Prehistoric Period to the Middle 
Ages, which is what is defended in this study.

3. Currently deposited at the Museu d’Arqueologia de Catalunya (MAC), at Barcelona; inventory number 7570.

Fig. 1. Location Barcelona 
and Montjuïc (Catalonia, 
Spain). 

Fig. 2. View from one of the sides of the quarry. Photo: 
Carme Miró - MUHBA.

C. Miró aND e. reviLLa



682

The structures found at various parts of the cemetery 
that currently occupies a large part of Montjuïc, although 
isolated findings which have never undergone an in depth 
study, point to an inhabited hill even after the foundation 
of the Barcino on the plain. These findings are: walls, opus 
signinum pavements, deposits, the Roman road described 
by Josep de Calasanç Serra i Ràfols4 near the discussed area 
and which defines an organised territory, and the Roman 
quarry object of this paper, alongside the latest findings 
on Foneria street5. All this suggest the existence of a port 
nucleus, which entails a centre of industry and commerce 
with a population of specialists serving these needs. There 
existed a port, a quarry, and surely warehouses and work-
shops. Furthermore, there were living quarters for troops 
and for the person or the people in charge, the houses and 
workshops relevant to the different activities. As a whole, 
this puts forward the idea of a permanent and not just 
residual settlement of the hill of Montjuïc during the late 
Iberian period or Roman Republican times (Asensio et al. 
2009). In fact, if we accept the area as being inhabited 
since the 4th and 3rd centuries BC, it would be logical to 
deduce this settlement played a part in the Romanisation 
of the area during the 2nd and 1st centuries BC, as has 
been ascertained in practically all the first or second order 
Laietani cities (Burriac, Turó de Ca n’Olivé, Mas Boscà, 
Torre Roja, etc.). Thus, towards the end of the 1st century 
BC, Iberian Barkeno at Montjuïc would give way to Ro-
man Barcino at Mons Taber, thus ending a long and in-
tense protohistoric occupation of the hill of Montjuïc that 
without doubt played an important role in the indigenous 
communities of the area.

The Roman quarry

The discovery of the quarry

Several surveys were carried out on the south-south-
western slope of the hill, in which the outcrop of gravely 
stone had been identified behind a group of houses in 
Negrell street, led to find a set of stepped and prismatic 
distributed stone formations. On the other hand, on the 
opposite side of the Via de Magòria, a landslide left bare 
evidence of stone extraction, where an ancient technique 
for stone extraction was clearly visible. During the work 
carried out between 1989 and 1990 (Granados et al. 
1990), whilst the access roads to the Olympic Ring were 
being dug up between Negrell street and the new Fer-
rocarrils Catalans Avenue, this sector underwent excava-
tion that unearthed the only known Roman quarry in 
Barcelona to date (Blanch et al. 1993).

The dig entailed work over an area of 220 m2, which 
revealed a quarry rock face of ca. 50 m long and 10 m 
high. However, the infrastructure project being conduct-

ed at the time limited the work and the boundaries of 
the quarry could not be reached. In any case, there is no 
doubt about it being a large open air extraction of the 
local sandstone. The extraction work was carried out on 
the vertical as well as the horizontal plain, creating the 
stepped image characteristic of this type of quarry.

The surface of the studied area is of several heights 
(Fig. 3), the highest point being 9.3 m off the present day 
ground, whilst the lowest point was less than one metre 
under this level. That would mean that the working area 
was over 10 m high in this quarry and the upper part was 
spread in a longitudinal axis running east to west.

The worn out and morphologically irregular ground 
is differential, which may be attributed to various causes, 
such as taking advantage of outcrops which would be 
more profitable to work on and would therefore be more 
productive (natural slopes, horizontal parallel lines, regu-
lar rock formations).

The existence of fissures visible on the rock as the re-
sult of tectonic movement could have conditioned for 
the extraction of rock, as they are points of little resist-
ance and can be taken advantage of. These irregularities 
though, can cause deformation or internal weakness of 
the ashlars, and would mean different quality stone, and 
a subsequent different use of each part of the quarry.

Description

In the unearthed part of the quarry, it is possible to 
differentiate three sectors where different rock extrac-
tion was identified. This fact may correspond to different 
varieties of the local sandstone, which implied different 
extraction methods.

Western sector
A minimum of three different work surfaces were 

identified. The first was not completely dug up; thus 

4. Unpublished document of the archive of the Institut d’Estudis Catalans (IEC).
5. The preventive archaeological intervention carried out on the crossing of Passeig de la Zona Franca with Foneria street, in Barcelona, 

was caused by L9 underground line works, specifically the work for Foneria metro station, carried out by GISA. This excavation was under-
taken by Atics S.L. under the direction of archaeologist Alessandro Ravotto.

Fig. 3. General view of one of the quarry fronts. Photo: 
Carme Miró - MUHBA.

THe rOMaN QuarrY aT MONTJuÏC (BarCeLONa, sPaiN)
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only a few trenches were studied. Some 19 cm under this, 
another horizontal surface existed, some 19 m in length 
running east to west and it was 3 to 5 m thick, based on 
the outcrop of the rock. There were about 20 trenches, 
evidence of stone extraction works. Some of them were 
disposed at right angles, possibly as a result of extracting 
one same block. In general, the remaining trenches used 
to extract the blocks presented little depth (between 2 to 
37 cm) and were particularly worn out on one side. Their 
length was around 2.44 m and 0.36 m; their width, which 
could be verified, varied between 60 cm and 6 cm. 

At the western angle of this surface, another trench 
was found. It measured 4.40 m in length and 1.30 m in 
width to a depth of 1.80 m that cut off this area from 
the rest of the outcrop. Some 4.7 m below, and separated 
by a vertical and highly irregular face of rock, with deep 
encrusted work over it, a small surface was discovered. It 
was of 5.5 m in length, and of a maximum width of 2 m, 
which also bears a trench of 0.85 m in length and 10 cm 
in width. At its eastern angle, the rock showed numerous 
irregularities, with small surfaces or steps with marks of 
work upon them.

Southern sector
This area was covered in a thick layer of sediment cor-

responding to modern earthen debris under which were 
resulting of earlier landslides and where archaeological 
materials were found. One of them was a large block of 
arkose that bore some tool marks on its north-easterly 
side. It was some 8 m away from this southern sector of 
the quarry. This distance caused that a survey was carried 
out here in an attempt to establish the potential depth of 
the exploitation at this point. A surface between 9.5 m 
and 7 m from north to south and 8.8 m from east to west 
was thus opened up. 

On this sector the quarry revealed a horizontal plat-
form, very uneven and with varying heights, though 
higher on the western end, where the aforementioned 
block stood out. This area presented an incline of 2-3% 
due east, showing 16 trenches in varying directions 
which presented lengths of 1.57 m to 0.54 m and depths 
of 21 to 2 cm. Whilst on the eastern and southern area 
of this sector it seemed that the quarry would continue, 
the western side dropped some 2 m under the surface 
without there being any remains of it.

Eastern sector
At this point the quarry’s main feature was an hori-

zontal surface of ca. 6.5 cm long from east to west and c. 
5.8 m north to south (Fig. 4). Very few traces of extrac-
tion were found here as it was the area most affected by 
modern anthropic alteration. This front presented two 
surfaces separated by 60 cm in height, dropping towards 
the east. The three trenches discovered were almost en-
tirely in contact with the two walls of the quarry face, 
which measured 7 to 5 m in height on the northeast and 
southeast side respectively. Regarding the first wall, it 
was not possible to single out the existence of any sur-
face which would belong exclusively to the quarry; fun-

damentally its eastern side, was completely covered in 
sediment, some of which seemed to derive from the same 
outcrop. No evidence of stone was found to the southeast 
of this surface (situated approximately a metre over the 
ground level) despite the lowered soils.

extraction marks

The extraction marks identified on the quarry can be 
classified into two main types: on the one hand, what 
have been mentioned as trenches correspond to either 
channels or longitudinal furrows, not particularly wide 
and of a generally rectangular shape. In many cases they 
correspond to faint scratches on the rock that could be 
cut by other or by new block extractions (Fig. 5). Their 
length varies between 3 m and 9 cm, the mean average 
of which is 1.26 m. Their width tends to vary more than 
their length, between 60 cm and 3 cm. At times these 
cuts present one of their angles in form of a wedge al-
though they are generally rectilinear.

Possibly due to the varying hardness of the rock, some 
of the trenches present curved shapes or form a slight 
slope on one side. According to J.P. Adam (1984), these 
cuts would be due to an attempt to square the block that 
would be cut out from the bedrock using a type of pick-
axe named a dolabra. Other types of trenches may be the 
result of a pick with a W shaped point, such as the ones 
found in quarries in the south of France. This tool dates 
to the high Empire and was used for cutting rather hard 
rock (Gutiérrez Garcia-M. 2009; Bessac 1996, 2002a, 
2002b; Bessac and Sablayrolles 2002).

On the other hand, the vertical faces of the quarry 
and even the inner face of most of the trenches show 
small oblique marks caused by some form of stone 
cropping tool, causing small chips to jump (Fig. 6), and 
preventing the block to splinter in its surface as a re-
sult of humidity or other altering environmental effects. 
These marks, which sometimes run over each other in 
differing directions, could well have been applied dur-
ing the extraction work, being part of the same proc-
ess. That is to say, a whole new block may have been 
removed from the outcrop by transversal hammering 

Fig. 4. Detail of an area of the quarry. Photo: Carme Miró - 
MUHBA.

C. Miró aND e. reviLLa
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on the channels, and leaving a negative imprint of the 
carving on the rest of the rock, which would explain its 
presence on the cuts.

The filling of the quarry (Fig. 7)

The cladding over the quarry was covered on the up-
per part by clay soil sediment mixed in with grey marl, 
where archaeological material from various chronologies 
was found. Directly over the exploitation cuts there was 

some silt with Roman era archaeological material. The 
orientation and disposition of these strata indicate a tor-
rential origin or landslides coming from higher up areas, 
where the Castell de Port castle was built in the 10th cen-
tury. These sediments gradually filled up the trench cre-
ated to extract stone, the cut whose base was also of sand-
stone could not filter all the water saturated and mixed 
with the silt. Thus, this led to the formation of aquifer 
levels, which today cover the upper levels of the quarry.

associated structures

It is worth mentioning that no signs of housing for the 
quarry masons were found, nor were there any work ar-
eas, or tools, although there were half-worked on blocks. 
Nonetheless, the Caius Coelius headstone and other con-
struction elements associated to this quarry were found 
in the production area, which would make it possible to 
suggest that these pieces never left the work area.

The Montjuïc stone

From a geological perspective, Montjuïc arises from 
a sequence of detritus deposits within a deltaic environ-
ment. At its base there is a set of conglomerated levels 
covered by a series of earthen rock and grey yellow silica 
soil. It is possible to distinguish three main strata units: 
a base formed of earthen rock, an amalgam of soil and 
limestone material, with a central nucleus of quartz, and 
a set of rocks and conglomerates with little cementation 
that ranges from blue to yellow. This is the lowest quality 
stone, and was generally used in the 19th century as stone 
for decorating the modernist style buildings of Barcelo-
na. In some areas, mineralising processes can be observed 
as a result of a siliconisation process that mostly affects 
the sandy stones and highlights the fact that there ex-
ploitations of jasper, chalcedony and pyrite. Levels with a 
high content of marine fossils have been also discovered.

At a geological level, the layers exploited by the Ro-
man quarry belong to the quartz sandstones of greyish hue 
and yellow and green tones of the Miocene period (De la 
Orden and Prada 1990). The rock displays a very solid 
and compact form, with very few lines of strata but has 
interspersed large grain and micro-conglomerate. Strati-
graphically, this rock corresponds to the upper-middle 
part of the Montjuïc Miocene series described by Villalta 
and Rosell (1965). It is believed this is subarkose and the 
areas with higher silica are quartz soils. The latest studies 
ascribe it to the Serravalian period (Gutiérrez Garcia-M. 
2009; 2012, Table 1) high Miocene within the lithologic 
scale of the Castell lutite. At a macroscopic level, this is 
very compact sandstone, although it is easy to work with.

Chronology

The Roman quarry is not an isolated finding but 
must be related to and understood within the context 

Fig. 5. Example of one of the extraction cuts. Photo: Carme 
Miró - MUHBA. 

Fig. 6. Example of the tool marks. Photo: Carme Miró - 
MUHBA.

THe rOMaN QuarrY aT MONTJuÏC (BarCeLONa, sPaiN)
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of the new town on Mons Taber. Nonetheless it is dif-
ficult to establish this relationship from the data ob-
tained during the 1990 intervention, as most of the ar-
chaeological remains were found outside their original 
context. This factor has caused some dilemmas when 
assigning a chronology to the material unearthed. 
Therefore, the suggested timeline is for guidance and 
displays a relative chronology. It is conceivable the ex-
ploitation began in Roman Republican times, due to 
the large amount of black varnished ceramics at that 
point. It is more difficult to establish the final date of 
its production. The associated archaeological material 
found in the landfill levels are rather mixed, as they 
are the result of landslides and the very nature of the 
quarries work, that changes the geomorphology of the 
surrounding environment. What can be stated is that 
by the 15th century it was completely filled up, as over 
it where laid out several kilns made of construction ma-
terials.

Uses

The main use throughout history of the stone from 
the Montjuïc quarries has undoubtedly been construc-
tion. Ashlars of Montjuïc sandstone can be found 
amongst most of the main buildings of Barcelona, from 
its foundation to the 19th century, when stone experi-
enced a revival due to its use in decorative modernist ar-
chitecture.

However sandstone also was used as a material for 
making sculptures (Àlvarez et al. 1993). It is believed that 
since ancient times, there existed a sculpture school in 
Barcino that copied the styles that arrived from the capi-
tal, and specially that of Narbonne. The workshops had 
a high production in decorative architectural pieces as 
well as volume sculpture and engravings (Gutiérrez Be-
hemerid 1986; Rodà 1993, 2009).

Within the subset of sculpture the funerary monu-
ments are worthy of note. A very important group in 
Barcino as many from the early Imperial period has 
been recovered within the structure of the late Imperial 
wall.

A third element, the epigraphic inscriptions, is worth 
noting too. Many examples from the colony of Barcino 
have been preserved, most of which were elaborated with 
Montjuïc stone as the aforementioned Caius Coelius 
headstone (Àlvarez et al. 1993; Fabre et al. 1997; Gutiér-
rez Garcia-M. 2009).

Apart from these main uses, the large production 
of ancient era stone mills cannot be ignored. Montjuïc 
sandstone is a very good material for making millstones, 
hand grinders as well as the large bedstones and run-
nerstones that would be installed in various mills that 
followed the flow of the Rec Comtal stream, inside and 
outside the town since the High Middle Ages. With-

in this period, in the year 1211 king Pere II awarded 
privileges relevant to the exploitation of quarries in 
Montjuïc, thus recognising the professional association 
of the millers. In 1327 king Jaume II ratified this right 
to the exploitation awarded by his grandfather. The rati-
fication of this privilege was continued by Pere III on 
the 21st of April 1338.

A final use, more modest but not less important, was 
the extraction of what was known as “terra d’escudella” 
(or “potage earth”) an abrasive material used for house 
cleaning. “Terra d’escudella” was extracted from mines, 
and it is the loosest material from the hill, its extraction 
continued up to the middle of the 20th century.

Conclusions

The exploitation of Montjuïc quarry began in An-
tiquity. On the one hand, there is evidence of the extrac-
tion of jasper from the Epipaleolithic period and, on the 
other, there are archaeological records dating from the 
Neolithic period of Montjuïc’s stone mills found in Ibe-
rian settlements in surrounding areas of Barcelona as for 
example at Penya del Moro (Sant Just Desvern), where 
one of these millstones was used as the base of a column 
at the entrance of a dwelling. At the same time, the exist-
ence of millstones is known at the quarry at Montjuïc6. 
Therefore, it would be appropriate to talk about com-
merce of lithic material from the Ancient Period, which 
confirms this place as a trading point as well as a fluvial 
and maritime port. 

The stone quarry started to function in the period 
comprised between from the Republican period until 
the Late Empire or Late Antiquity. Yet it is difficult to 
establish a precise date. The second walls of the colony 
were built with stone from Montjuïc, but much of the 
stone used there was salvaged from previous buildings or 
monuments; this seems to imply that, at that time, there 
was not so much extraction or that there was insufficient 
stone or even that stone production on the hill was not 
enough. On the other hand, the reusing of old elements 
can be also regarded as a structure that has lost its original 
meaning. Therefore, it is possible to reuse the material 
but not the manufactured piece.

Throughout the present work, we have mentioned 
the existence of a port at Montjuïc, a fact that favoured 
the transport of stone to the new town. The port also 
helped to turn the stone from Montjuïc into a tradable 
element. There is evidence that sandstone was exported, 
at least in modern times, since it has been found in the 
Balearic isles, Valencia, Marseille, Sicily, amongst oth-
ers (Voltes 1960, 6). The exported material was mainly 
millstones as well as building or architectural elements 
(Gutiérrez Garcia-M 2009, 91).

Since ancient times, the most exploited areas of 
Montjuïc were the south, southwest and southeast parts 

6. An illustrative example of millestone quarry is that of St.Christophe-le-Chaudry Cher (Laville 1963). 
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of the hill, given the high quality and numerous proper-
ties of the stone and the good conditions for its maritime 
transport via the port.

We cannot ignore the fact that the hill has been com-
pletely transformed by continued exploitation of stone 
throughout over twenty centuries and that has changed 
the appearance as well as some historical and heritage evi-
dence has disappeared. Nevertheless, amongst all stone 
quarries on Montjuïc that have been studied, this is cur-
rently the only one that can be considered of Roman 
origin.

A characteristic feature of stone exploitation at 
Montjuïc worth stressing is its geographic position, on 
the coast of Barcelona. There are several examples of 
quarries on the coastline, some being covered by the sea 
such as La Couronne, which furnished the ancient Mas-
salia with stone (Trousset and Guery 1981). We know 
that Montjuïc used to be nearer to the sea than it is now, 
and that there was probably a natural port at its feet. The 
sea was a key element concerning trading activities and 
means of transport in Antiquity; in this case, one could 
assume that the port was used to transport stone blocks 
from the stone quarry to the place where the Barcino 
colony was being built. The transport had to be done by 
means of large boats, which carried the stone blocks from 
one place to the other. There is evidence of this stone 

transport system after the formation of Barcelona, since 
Montjuïc has been the town’s quarry.
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THe rOMaN rePuBLiCaN aND MeDievaL QuarrY 
OF saNT MiQueL D’OLÈrDOLa (OLÈrDOLa, BarCeLONa)

N. Molist and P. Otiña

The Roman Republican period is one of the most im-
portant. Yet not for the length of time the fortified set-
tlement lasted (100/75-30/25 BC), but for the structures 
erected within the site. These structures are still very 
much noticeable today: a magnificent defensive wall, a 
large cistern carved into the rock and a crest-top watch-
tower (Fig. 2.1, 2.2 and 2.4).

The Roman Republican quarry (first quarter of 1st 
century BC)

The republican fortification

To truly appreciate and understand the late-Republican 
site of Olèrdola, one must consider a number of crucial ele-
ments: the historic moment in which the fortification was 
built, the decision to situate it on the Sant Miquel moun-
tain and the type of settlement that was planned.

At the time the fortification was raised, over a century 
had passed since the Romans had disembarked at Em-
púries (218 BC) and, shortly thereafter, commenced the 
conquest of the Iberian Peninsula, in which Tarraco, today 
Tarragona, played an important role. At the beginning of 
the 1st century BC, the Peninsula was, for all intents and 
purposes, conquered and in an advanced state of Romani-
sation.

The time had come to structure the territory, organise 
and control the road network and agrarian, stone and for-
est exploitation. The Olèrdola castellum would prove vital 
in controlling access routes to Tarraco from the north. The 
strategic position of the Sant Miquel d’Olèrdola mountain 

Abstract
The Roman Republican fortification of Sant Miquel 
d’Olèrdola, nestled among the foothills just south of the 
Garraf Massif, some 50 km north of Tarragona, preserves 
an imposing wall, constructed in opus quadratum with 
a tendency towards polygonal masonry and, on the up-
per section, in opus incertum, along with a tower erected 
in opus quadratum, on the hill’s summit. To raise these 
military constructions, the Romans excavated two open-
pit quarries, one located within the fortified compound’s 
central area and the other outside the walls, near the val
lum. The interior quarry was reopened during the Early 
Middle Ages and mining resumed, as the emerging civi
tas Olerdula’s demand for stone, needed to construct the 
wall, churches and castle in particular, increased. This 
work will detail the quarrying systems used in the Mi-
ocene limestone quarries during the Roman and Medi-
eval periods, along with the principal stone-cutting char-
acteristics evident in the Romans’ public works, which 
clearly follow Italic traditions. It will analyze, further-
more, the abundant stone waste generated as a result of 
the in-place extraction system, and the scarce material 
elements recovered that relate to the stonemason’ labour. 

Keywords
Quarry, local stone, Roman Republican fortification, 
medieval village, Olèrdola, Spain.

Geographical location and historic introduction

The historic site of Olèrdola, today one of the branch-
es of the Museu d’Arqueologia de Catalunya, rests in the 
northeast of the Iberian Peninsula, roughly 50 km from 
both Barcelona to the north and Tarragona to the south 
(Fig. 1). The Sant Miquel d’Olèrdola mountain (munici-
pality of Olèrdola, Barcelona, Catalonia) is part of the 
Garraf massif ’s southerly spurs. It has a strong vantage 
point with a clear view to this massif, the Penedès plain 
and part of the Mediterranean coastline. Cliffs surround 
this rocky platform. A defensive wall protects its most ac-
cessible point, thereby enclosing an area spanning 3.5 ha.

Human beings have discontinuously and with un-
equal density occupied Sant Miquel d’Olèrdola since 
Prehistoric times (early-Bronze Age, 4000 years ago) 
through to the modern era. The periods of greatest pop-
ulation density are the Iberian (4th-1st century BC) and 
early-medieval (10th-12th century) ones. The latter is par-
ticularly significant, as the civitas olerdula expanded out-
side the walls and came to occupy nearly 20 ha (Bosch et 
al. 1999; Molist et al. 2008, 604-606).

Fig. 1. Location of Sant Miquel d’Olèrdola within Catalonia 
and the Iberian Peninsula.
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could not have been more idyllic: a clear view across the 
Penedès plain, over which ran the Via Herculea (predeces-
sor of the Via Augusta), and the road that connected the 
plain with the coastline, reaching across the Garraf and 
meeting the coast near Sitges (Molist 2008) 1.

Olèrdola’s Roman Republican wall is one of Catalo-
nia’s most well-preserved walls from that historical pe-
riod, along with those at Empúries and Tarragona (Fig. 
2.1)2. It is a barrier wall, 148 m long and 2 m wide, with 
only one access gate and four towers. Its construction has 
been attributed to an Italic military detachment thanks 
to the type of wall face evidenced, which combines opus 
poligonal along the lower section and opus incertum along 
the upper section, a style with Italian parallels (Palmada 
2003, 247). The watchtower was constructed with opus 
quadratum (Fig. 2.5). Raw and unequal sized stones laid 
with hard lime mortar (opus caementicium) were used to 

build the wall’s internal face and in the internal filler ma-
terial. This material was from quarry debris, which was 
also used to produce quicklime.

To erect these military structures, the Romans mined 
two open-air quarries: one situated within the fortified 
enclosure’s central area and another outside the wall, in 
the area close to the vallum at the very base of the vallum 
(Fig. 2.A and 2.B).

Petrographic analysis

Olèrdola limestone3 has a tufaceous consistency, orig-
inated from reefs and exhibits micritic matrix and abun-
dant clay minerals, some large quartz detritus and the or-
ganic remains of coral, bryozoans, foraminifera and bra-
chiopods. This limestone is found in Cretaceous layers of 
other compact limestone, underneath Quaternary clays. 

1. At this time, having conquered southern France (118 BC), the Romans opened land routes connecting Rome to the Peninsula and 
initiated administrative organisation by founding cities (Gerunda, Baetulo, Iluro, Iesso, Aeso...). This was also a convulsive and unstable pe-
riod marked by both external peril: Marius defeats the Cimbri and Teutons between 100 and 98 BC (Guitart 1994, 208) and, later, internal 
dangers (Sertorian War, 83-72 BC). These goings-on spurred periods of massive military construction (Morillo 2003, 58).

2. Olèrdola’s wall still sparks debate over whether it is Iberian or Roman in origin. The debate arose near the end of the 20th century, after 
hypotheses on earlier builders, such as the Pelasgians or Tyrrhenians, had been refuted. In recent times, P. Moret has questioned the Roman 
nature of its construction, leaning instead towards a theory of indigenous production following Italic models, a project that qualifies it as sui 
generis (Moret 2003, 177). The reasons put forth to defend his theory are not altogether unconvincing: the surface area is large for a military 
detachment, it is an Iberian agglomeration, barrier walls are not typically associated with Roman military structures, the manner in which it 
was constructed adheres more to Iberian techniques than to Roman (Moret 2003, 165-166).

We, however, remain convinced that the wall is Roman. Firstly, it seems implausible that at the beginning of the 1st century BC, with 
the territory in an advanced state of Romanisation, 50 km from Tarraco, capital of Hispania Citerior, the Romans would have allowed the 
Iberians still inhabiting the mountain to erect a wall. In fact, between the end of the 3rd and early 2nd century BC, the Romans set about 
dismantling the most important Iberian villages and the Iberians’ productive economy, forcing many to settle in the plain. That the labourers 
were all or in part indigenous is another matter. The technical planning and the use of, for example, quicklime mortar and formwork, not to 
mention opus poligonal and opus quadratum–tower I and the crest-top watchtower–, along with an adherence to a model based on 20 Roman 
feet, simply confirm the wall’s Roman origins.

3. Microscopic analysis conducted by Dr. Aureli Àlvarez from the Universitat Autònoma de Barcelona (Batista-Noguera et al. 1991, 
395).

Fig. 2. Aerial view of the 
walled enclosure with the 
location of the two quarries: 
A) interior quarry; B) 
exterior quarry). And the 
main structural elements: 
1) Roman wall; 2) Roman 
cistern; 3) pre-Romanesque 
and Romanesque church; 4) 
Roman tower and medieval 
castle; 5) medieval wall. 
Photo: MAC-Olèrdola.
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Analysis results from the four extracted samples confirm 
that the rock type is virtually the same everywhere in the 
site, with small variations (interior quarry, Roman wall 
and watchtower and Romanesque church).

The site’s interior quarry

The most relevant quarry is located within the enclo-
sure, in the centre of the rocky platform. The archaeo-
logical excavation, which exhausted practically all of its 
nearly 700 m2 surface area, was conducted between 1989 
and 19904. In terms of cubic metres, the site measured 
between 1200 and 1400 m3. Traces of the quarry are still 
perfectly visible today: negative imprints from extracted 
blocks, half-destroyed blocks or cut blocks abandoned in 
situ (Fig. 2.A, 3, 4 and 5). 

The quarry is along the southeast flank of the Cessa-
tan5-associated habitats, an area that had not previously 
been urbanised.

It was opened during the first 25 years of the 1st cen-
tury BC as a source of building stone required to erect 
the watchtower and defensive wall. Extraction was short-
lived. While we do not know when the structures were 
completed, we do know that the fortification was aban-

doned during the final 25 years of the 1st century BC. 
The quarry was re-opened during the early Middle Ages 
(10th-12th centuries).

If Roman Republican legions did indeed participate 
in building Olèrdola’s military structures, as the tech-
niques used to construct the wall faces seemingly suggest, 
then we must assume they played an active role in min-
ing the quarry. Using legionaries for this kind of labour 
has been documented in sandstone quarries in Rhineland 
(Lukas 2002) and studied by Bedon (1984) and Bessac 
and Sablayrolles (2002, 179), who focused on aspects 
such as supplementary concessions. Bessac’s theory envi-
sions a team of roughly 12 quarrymen, men linked to 
the legion, with an average work experience of one year 
(1996, 314). The intervention of indigenous (Iberian) la-
bour has been considered in the construction of the wall, 
attributing changes in wall faces and the irregularity of 
certain stretches to their inexperience (Ferrer Soler 1949).

The quarry displays several visible fronts and simul-
taneous work areas. Despite this, the space must have 
been planned out before activity commenced, given the 
uniformity in block and front directions (northwest to 
southeast). Many of the blocks remain unfinished or on 
the brink of extraction, a common occurrence in quar-

4. When excavations began on the site’s central area, the quarry’s existence was still unknown, given that the entire area had been used 
for terrace farming.

5. An Iberian tribe that inhabited the mountain prior to the Romans arrival.

Fig. 3. Interior quarry. Aerial view. Photo: MAC-Olèrdola / Nikoclik. 
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ries, yet quite surprising in this case given the specific 
nature (military) of the structures they were building. 
This may indicate inexact material estimates, that some 
projects were never finished (perhaps even the very wall 
we are speaking about) or plans to erect other structures 
were never put into action. 

The interior quarry front is 35 m long and has a 
maximum known width of 18 m. According to our cal-
culations, between 1200 and 1500 m3 of limestone were 
quarried out. The extraction system is based on remov-
ing one parallelepiped block by isolating it with single 
trenches or narrow channels along each of its four lat-
eral faces. These channels were chiselled with pick-axes, 
and the percussion marks left by said tool can still be 
observed. The block is split from the bedrock along its 
base by slotting in wedges (Fig. 5). This system produces 

a large amount of debris or stone waste, which may have 
been collected to produce quicklime or used in the opus 
incertum wall face or interior filler material.

Most of the blocks exemplify a module approximat-
ing 5 feet long and 2 feet wide. However, a wide range 
of variants abound6. The blocks’ average length is 1.42 m 
(1.44 m taking into account the most representative val-
ues), while half the measured blocks are 1.30 and 1.70 m 
long. In terms of width, the average is 0.68 m, while over 
half the blocks are between 0.50 and 0.80 m wide. The 
standardisation of block dimensions is more evident in 
the construction of the watchtower and the wall’s tower 
I, where ashlars are more uniform.

The extraction trenches average width is 27.8 cm, 
wider than the average width generally seen in this kind 
of quarrying7. We hereby recall M. Montagne’s com-

6. From the over 130 recorded block imprints, only 90 blocks were measured, the most well-defined. Yet, when defining exact measure-
ments, we must weigh in the fact that each imprint has been altered. This conditions the final results, because, while at first glance there 
appears to be some sort of modulation, up close, each block is different.

7. At the opposite end of the spectrum we find the trenches from the Estel quarry, near the Pont du Gard, which have an average width 
of 7.5 cm (Bessac and Vacca-Goutoulli 2002, 21). According to Shaw (1973), the trenches from the Minoan quarries have a width between 
7 and 11 cm.

Fig. 4. Interior quarry. Plan 
and section.
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ment on the connection between recycling waste for 
quicklime and trench width, and Bessac’s theory that it 
may signal a local adaptation of classical techniques, or 
the lack of adequate equipment (Batista-Noguera et al. 
1991, 397).

Transporting the blocks to the crest-top watchtower 
involved overcoming the obstacle that presupposed a 300 
m long slope with a 30 m rise in elevation. On the other 
hand, transporting the blocks to the wall was relatively 
straightforward, as the descending slope made the labour 
easier. The quarry is not far from the main road, and the 

use of carts and logs was both sufficient and quick (the 
quarry is separated from the wall by some 200 m, with a 
22 m difference in spot height).

This type of quarry has a lengthy history in the 
Mediterranean region, as we can gather from the Mi-
noan quarries in Pelekita, Mallia and Phaistos (Shaw 
1973), the pre-Classic quarries in Corinth, where blocks 
were extracted to erect the Corinth and Ishmia temples 
(Rhodes 1987), the La Couronne quarries (Bouches-
du-Rhône), in use between the 7th century BC and 4th 
century AD (Lagrand 1959; Trousset and Gury 1981), 
or the Byzantine-era Est de Dara quarry in Syria (Ni-
cholson 1985). 

Trench systems were also commonly used by the Ro-
mans, as seen in examples within Catalonia: Montjuic 
(Barcelona) (Gutiérrez Garcia-M. 2009, 92-101; Miró 
and Revilla 2012), several terraces from the Mèdol, Roda 
de Berà, La Punta de la Creueta, els Munts or the Aqüe-
ducte de les Ferreres quarries, all located in or around 
Tarragona (Gutiérrez Garcia-M. 2009, 2012). Gutiérrez 
Garcia-M.’s work illustrates how the majority of Roman 
quarries identified in Catalonia employed trenches to de-
marcate the blocks (2009, 266, table 17).

In France, where they are well ahead of the Peninsula 
in terms of studying and excavating quarries, we find nu-
merous examples. One of the most notable is the Estel 
quarry, which was opened to construct the Pont du Gard 
and is characterised by narrow demarcation trenches 
(Bessac and Vacca-Goutoulli 2002). 

The roman cistern

Situated in the central part of the walled enclosure 
and close by the interior quarry, the entire cistern was 
carved out of the rock and collects rain water via a series 
of channels. Carving out the cistern entailed the removal 
of some 360 m3 of rock, which, without a doubt, would 
have been used in the construction of the wall or watch-
tower (Fig. 2.3 and Fig. 7).

Fig. 5. Interior quarry. Close-up of a block in the process of 
being extracted. Photo: MAC-Olèrdola.

Fig. 6. Aerial view of the 
Roman cistern. Photo: 
MAC-Olèrdola / Nikoclik.
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The site’s exterior quarry

In front of the curtain wall and the easterly tower lies 
a quarry that, while its dimensions remain undefined, 
does not appear to have been overly sizeable8. This quar-
ry provided ashlars used to raise the wall. The said ashlars 
would have been extracted via a system of terraces that 
followed the rock’s natural fractures, forming a series of 
fronts. Ultimately, blocks were demarcated with metal 
wedges, its brands in the extracted block base are still 
visible. The rock’s natural disposition eased this labour. 
However, extracted blocks were less uniform than those 
taken from the interior quarry. It was therefore neces-
sary to retouch them so that they would fit into their de-
finitive resting place. Finally, let us stress that this quarry 
is situated on the highest point found anywhere along 
the wall’s front, and the natural slope would have made 
transporting ashlars to the western section easier. 

In addition to this quarry, we must point out that 
blocks were also obtained from the intentional lowering 
of the rock to attain the desired elevation along the wall’s 
eastern stretch.

This section of the wall is sustained atop a podium 
carved into the rock, which fluctuates, in certain plac-
es, to a maximum height of 2 m (Fig. 7). This podium 
was partially excavated and left visible (between tower 
I and tower II, or the gate’s left-hand tower) in 1920 
by the Institut d’Estudis Catalans (IEC). Even then, 
archaeologist Maties Pallarès suspected that they had 
extracted blocks from around the podium to construct 
the wall (Pallarès 1921a, 1921b, 16, fig. 3)9. Currently, 
the eastern flank between tower I and the escarpment 
is yet to be excavated. However, this procedure has 
been included in an architectural and archaeological 
project concerning the wall that was drafted at the end 
of 2009 and will allow experts to document part of the 
quarry. 

Extraction marks can be seen at the base of the cur-
tain wall running between the two towers, marks which 
most likely evidence the use of both systems described up 
until now: demarcating blocks via perimeter grooves (vis-
ible at the foot of the wall) and terrace extraction.

The medieval quarry (10th-12th century)

The civitas Olerdula

At the beginning of the 10th century, Sunyer, count of 
Barcelona, picked Olèrdola to become his pivotal enclave 
in organising and defending the territory situated to the 
south of Barcelona, the county’s area of expansion. This 
entailed a slow-moving conquest against Arabic domi-
nance. The Penedès was then frontier territory which 
rested on the southern border of the Hispanic March and 
in the northern-most reaches of al-Andalus. Sunyer built 
up the castrum or civitas with a number of structures: 
perimeter wall, church and castle (Fig. 2.3, 2.4 and 2.5). 
The ensuing Muslim razzias that devastated Olèrdola 
between the 10th and 12th centuries forced the town to 
constantly rebuild, until it was finally abandoned at the 
beginning of the 12th century.

Continued mining of interior quarry

The quarry was again opened during the early-medi-
eval period to meet the emerging civitas olerdula’s (de-
scribed above) demand for stone10. Initially, they seized 
upon the half destroyed blocks that the Romans had 
abandoned. We understand this to be true, having found 
some of these blocks in the area around the church and 
localised medieval material in the upper-most level of 
the quarry. Yet once all visible Roman blocks had been 
carried away, the quarry began to be mined once more. 

8. The quarry has not been excavated and is only visible to the side of the path that leads to the Santa Maria church and the Pla dels 
Albats necropolis and anthropomorphic tombs, where several of the quarry’s fronts can be seen.

9. Pallarès described the material found on the rocky base as painted Iberian pottery and Campanian pottery, which, at the time, con-
firmed the wall’s date-range, even though he identified it as an Iberian structure, not Roman.

10. In an earlier report on the Olèrdola quarries, only the area corresponding to Roman quarrying was addressed (1986 campaign), as 
the medieval area had not yet been excavated (Batista-Noguera et al. 1991).

Fig. 7. Tower I from the Republican Roman wall atop a 
podium carved into the rock. Photo: MAC-Olèrdola.
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Work was concentrated on its northeast flank, in a clearly 
demarcated zone where we have identified a total of 13 
negative imprints (Fig. 4 and 6).

While the system of extraction and orientation did 
not vary significantly, the dimension of blocks and 
trenches did; they are larger than the Roman ones (the 
largest blocks measure 3 x 1.80 m, while trench width 
oscillated between 0.40 and 0.80 m). Such large sizes 
can probably be explained as a way to economize effort 
and waste. Large blocks would be broken into smaller 
pieces at the very foot of the quarry and then trans-
ported to the escarpments to erect the wall, or to the 
church or castle.

In line with the foot of the quarry we find a series 
of medieval habitats11. The quarry, however, was located 
in a large area where an extensive number of services 
were concentrated (granary, cistern, wine presses...), and 
which separated the site’s upper section, holding the 
Sant Miquel church and castle, from the lower section, 
where people of good standing and possibly craftsmen 
resided. The vast majority of inhabitants lived outside 
the wall.

While Roman quarrymen carved ashlars for the wall 
and tower, medieval quarrymen had to move less volu-
minous blocks (the pre-Romanesque church was con-
structed with rectangular cut stone, the first Romanesque 
building irregular masonry and the second Romanesque 
building cobble infill), with heightened precision (arches 
and imposts).

Associated archaeological material

Olèrdola’s interior quarry provides a scarce amount 
of archaeological material. We have documented but 
one single layer (SU 03337) from this period, which 
contains 1st-century-BC Roman common ware pottery. 
On the other hand, there are a greater number of medi-
eval layers covering the blocks, characterised by a thick 
layer of rubble. From a total of eight strata, only one 
displays a large amount of material (SU 03330, 91%). 
This layer corresponds to when the area comprising 
the quarry was abandoned (12th century) and used as 
a landfill12. 

As for quarrymen’s tools, the small amount of ma-
terial that has been recovered is limited to four iron 
wedges: two were found in the interior quarry, one in 
the area containing the wall known as sector 01 and 
one on the surface. Thus far, pick-axes, hammers or 
any other picking instruments, widely described in a 
number of publications (Adam 1984; Glodariu 1985-
96, 96; Bessac 2002, among others), have not been un-
earthed.

Conclusions

The municipality of Olèrdola has a long tradition of 
reef limestone quarries, some of which are still active today. 
The territory is littered with quarries that were active in 
the modern era, or perhaps the medieval period, and today 
lie abandoned, visible on the surface. They were probably 
used to supply the town of Vilafranca and Olèrdola’s di-
verse nuclei (quarries at the base of El Papiol, La Vall, near 
La Muntanyeta, at El Fondo de la Seguera, Segarulls...).

The Roman quarries were opened for a specific rea-
son, to construct the wall, raised with Italic techniques 
(opus poligonal, opus incertum), and the watchtower (opus 
quadratum), and were mined for a short-lived period of 
time (first quarter of 1st century BC). The intervention of 
Roman legionaries in building these structures opens up 
the possibility that the quarry was also mined by legion 
quarrymen or under their direction. The stone used in 
these military elements did not only proceed from the two 
quarries opened strictly for said purpose (one on the inside 
of the walled enclosure, used to construct the watchtower 
and certain parts of the wall, and another on the outside, 
which provided blocks for the wall). It also came from 
tasks directly related to the wall (podium) or excavating a 
large cistern. Besides ashlars, the quarries provided a great 
deal of raw stone and debris, which, in turn, provided 
quicklime for the abundant mortar used in the internal 
filler material and formwork (opus caementicium).

One of the two open-air quarries found in the his-
toric site of Olèrdola, and quarried during the Roman 
Republican and early-medieval periods, is one of only 
a few quarries in Catalonia that have been archaeologi-
cally excavated and dated, thus making it a chronological 
indicator for other quarries (Gutiérrez Garcia-M. 2009, 
251; 2012). The interior quarry is the more interesting 

11. These houses do not differ from the rest of the medieval habitats (fire place, silo for storing grain...), thus we cannot say for certain 
whether or not they were inhabited by quarrymen.

12. The pottery from the landfill has been studied by Roig (2004).

Fig. 8. Interior quarry. Area of medieval quarrying. Photo: 
MAC-Olèrdola.
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of the two, as it has been thoroughly excavated and has 
provided a great deal of information on the system of ex-
traction, the quantification and modulation of the blocks 
and extracted volume.

The distinct construction works commissioned to 
fortify the medieval town of Olèrdola at the beginning of 
the 10th century required that extraction recommence in 
the interior quarry.

The interior quarry is now the subject of a museum, 
which has been included in the tour of the archaeological 
site and nature park. 
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sTONe QuarrYiNG ON THe FiNaL sTreTCH OF THe eBrO (sPaiN)

M. Genera and A. Àlvarez

Geological considerations 

The quarried rock was ochre-coloured sandstone-
like, with salmon tonalities from the Middle to Upper 
Oligocene geological formations (IGME 1979) that 
predominate in the area. These deposits are interpreted 
as the middle to distal facies of alluvial fans from the 
southern fringe of the Ebro basin that was active during 
the Upper Priabonian and the Lower Oligocene (Folch 
1992). 

The stratigraphic series is made up of alternating 
sandstone and lutite of decimetric thickness. The sand-
stone is massive with grooved bases and grey, ochre and 
salmon colouring. The lutite is massive with ochre and 
reddish salmon colouring, often with levels of fibrous 
white gypsum. These alternating stones become con-
glomeratic sandstone and conglomerates. The conglom-
eratic sandstone is grey and has a crossed stratification. 

Abstract
As a result of the exceptional discovery of Roman funer-
ary stele, part of a wine press, and a large block of broc-
catello, we decided to study the quarries on the lower 
reaches of the Ebro River. The aim is to draw up an in-
ventory of all the quarries, to identify possible ancient 
workings and to gain an accurate knowledge of the uses 
to which the quarried material was put. In general, the lo-
cation and characteristics of the different deposits greatly 
facilitated their exploitation. Moreover, their proximity 
to the Ebro River made transportation very cheap. In the 
case of broccatello, shipment by sea was made easier by 
the proximity of the port of Tortosa. 

Keywords
Local stone, Boca Bovera quarries, La Teuleria quarries, 
Flix Meander, broccatello, Tortosa. 

Introduction

Following the exceptional find of a Roman funeral 
stele carved from sandstone, reused as part of a wine 
press, and a large block of reused broccatello at Fontjoa-
na, Vinebre, on the banks of the River Ebro, we decided 
to include the quarries on the lower reaches of the Ebro 
in our research on The Final Stretch of the Ebro, Transport 
Route and a Means of Exploiting Natural Resources in An
cient Times.

On this occasion, our aim is to study these quarries 
in greater depth, in an attempt to inventory them all, to 
identify any items from ancient times and to determine 
more accurately what the materials found were used for.

The main extraction points identified at the area (not 
necessarily quarries) are in three areas of the river (Gen-
era and Àlvarez 2009) (Fig. 1):

– Flix Meander: Castellons, Boca Bovera (zones A, B, 
C, F, G) and Teuleria (zones D, E) (Fig. 4, A)

– Around Ascó: Castle zone and Andisc
– Tortosa: La Cinta and Els Valencians quarries1. 
In the first two points, the same type of stone crops 

out (Oligocene calcareous sandstone), while at Tortosa 
the well-known broccatello (Upper Jurassic- Lower Cre-
taceous fossiliferous limestone) was extracted. 

1. Although up to nine extraction points have been identifed nearby (Àlvarez et al. 2003; Gutiérrez Garcia-M. 2009, 238-245, fig. 262), 
these two are the most important quarries. 

Fig. 1. Location of the areas mentioned in the text. 
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The conglomerates are massive, clast-supported, very 
homometric and strongly cemented. The matrix is sand-
stone-like, grey in colour and with a grain size ranging 
from medium to fine sand. The clasts are rounded and 
composed mainly of Mesozoic carbonates and, in lower 
relative proportions, chert (flint), Triassic sandstone and 
rounded quartz. The conglomerates are some 4 m thick 
and pass vertically 20 cm from salmon-coloured lutite 
above which 40 or 50 cm of calcareous lithoarenite is de-
posited. This material is massive and has an ochre salmon 
colouring. It belongs to Oligocence period and the di-
rection of the pitch measured above it is 342º/5º (ICC 
1999) (Fig. 2).

The Flix Meander

The rock used here comes from both sides of the 
river, specifically the area crossed by the meander in the 
Ebro as it flows past Flix, partly within a stratigraphic 
series of alternating ochre- and salmon-coloured calcare-
ous lithoarenite and lutite layers dated to the Mid to Late 
Oligocene (IGME 1979).

els Castellons

This location is home to a major group of archae-
ological finds that tells us there was human settlement 
here between the Late Bronze Age and the middle to late 
1st century BC (Genera 1979; Genera et al. 2006). So 
far two inhabited areas and two necropolises have been 
documented. In the highest part several signs of ancient 
workings have been noted in the sandstone materials 
(three long parallel trenches) (Fig. 3, B). There is no 

evidence of discarded stone materials such as ashlars or 
blocks (Genera et al. 2005b). 

Geologically speaking this meander is partially insert-
ed into a stratigraphic series consisting mainly of alter-
nating ochre- and salmon-coloured calcareous lithoaren-
ite and lutite from the Oligocene. Throughout this area 
carved out by the Ebro River it is possible to observe the 
scars of gravitational landslips of various sizes on alterna-
tions of calcareous lithoarenite and lutite. To the south 
there are Quaternary deposits of gravel, sand and stones 
with a sandy matrix crowned by sandy silts interpreted as 
Terrace 3 (Qt

3
) of the Ebro. These belong to the Upper 

Pleistocene (ICC 1999). 
The conglomerates make up a positive relief that 

stands out with respect to the other rocks in their sur-
roundings. Shallow caves have been formed below the 
conglomerates that crown the hill on which the archaeo-
logical site of Els Castellons stands. These caves are the 
result of the differential erosion between the hardest lev-
els (conglomerates) and the softer ones (alternations of 
calcareous lithoarenite and lutite) (Àlvarez 2007) (Fig. 3, 
A and C).

A sample was taken of the stone (Cast-1)2 located a 
couple of metres from the traces of the ancient work-
ings. Observation of the thin section under the polarised 
light microscope shows that it is a calcodoloarenite. In 
other words, it is sandstone formed by calcite and dolo-
mite crystals with a granular sparitic texture. The pres-
ence is observed of grains of a similar size to those of the 
carbonate crystals (calcite-dolomite) that are probably 
of authigenous origin. The dolomite crystals have the 
typical rhombohedral shape with a characteristic zoning 
(the nucleus of the crystal usually appears darker than 
the edges), while the calcite crystals present the typical 

2. All samples were studied and petrographically described by using a NIKON Eclipse 50iPOL polarised light microscopy equipped with 
a Nikon Coolpix 5400 camera.

Fig. 2. General geological 
map of the area of Flix and 
Ascó (ICC 1999). 

M. GeNera aND a. ÀLvarez
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polysynthetic macles. The cement is basically calcare-
ous and formed by small calcite and/or dolomite crystals 
(micrite). The porosity is a little high and could be origi-
nated by natural moulds, caused by the dissolution of 
calcite and/or dolomite crystals. As is common in dolo-
mitic rocks (dolomitic limestones) it is difficult to find 
fossils of organisms, given that the tendency of dolomite 
to recrystallize eradicates all types of pre-existing forms. 
This sample, unlike the two from Boca Bovera area, has a 
slightly larger quantity of quartz grains (Fig. 3, D).

Boca Bovera

Boca Bovera area is barely 5 km north-west of Els 
Castsellons, on the left and right banks of the Cana Riv-
er where it flows into the Ebro River3. Five extraction 
points have been identified on this stretch (A, B, C, F, 
G) (Fig. 4, A). They contain many marks of possible an-
cient workings and several blocks (ashlars), some broken 
and others abandoned (Genera et al. 2005b; Gutierrez 
Garcia-M. 2009, 247-249). However, the most impor-
tant are A and C, which is why they have been sampled.

The stone quarried here was an ochre-coloured calcar-
eous lithoarenite with salmon tonalities from the Middle 
to Upper Oligocene (IGME 1979). These deposits are 
interpreted as the middle to distal facies of alluvial fans 
from the southern edge of the Ebro basin.

The stone is stratified with levels of decimetric thick-
ness and a more or less tabular morphology. There are 
occasional levels of centimetric thickness. They are ochre 
in colour with salmon tonalities and normally massive, 
although in some cases crossed stratifications and the 
presence of soft clasts can be observed. The bases are flat 
or furrowed. The sandstone with levels of centimetric 

thickness is fine-grained and has parallel, wavy lamina-
tions. The lutite is ochre and reddish salmon in colour. 
The measured direction of the pitch is 300º/08º.

There are marks showing the use of wedges of around 
20 cm on the surface. These could indicate possible an-
cient workings (Fig. 4, C) but it cannot be confirmed as 
the use of wedges was also widespread in medieval and 
modern times. Of particular interest is the large amount 
of discarded material that can be seen at this point, in-
cluding ashlars and probable architectural elements (Fig. 
4, B).

Under the polarised light microscope samples A and 
C match those from the Els Castellons area. This is a cal-
codoloarenite consisting of calcite and dolomite crystals 
with a granular sparite texture. Grains of a similar size 
to the calcite and dolomite crystals, possibly autogenous 
in origin, can be seen. The dolomite crystals have the 
rhombohedral shapes typical of marked zoning. The cal-
cite crystals show typical polysynthetic twins and calcare-
ous cement resulting from the dissolution of small calcite 
and dolomite crystals. Fossilised remains are difficult to 
identify. There are some quartz crystals in a very low pro-
portion to the rock as a whole (Fig. 4, D).

La Teuleria

La Teuleria is next to Boca Bovera, on the left bank 
of the River Ebro. Apart from the alternating sandstone 
and lutite layers mentioned above, Quaternary deposits 
consisting of Terraces 1 and 2 of the River Ebro can also 
be seen. Two quarrying areas have been identified (D and 
E) (Fig. 4, A) with similar characteristics to those of Boca 
Bovera. They were revealed when the left bank of the 
river was cleared (Genera and Àlvarez 2009).

3. This site is also known as “Pedrera de Flix” or “de Riu de la Cana” (i.e. Flix or Riu de la Cana quarry) (IPAC 2003; Gutiérrez Garcia-
M. 2012, Fig. 1). 

Fig. 3. Els Castellons: 
A) Relief originated by the 
Oligocene conglomerates; 
B)Traces of quarrying;  
C) Stratigraphic series 
showing the conglomerates, 
lutites and calcareous 
lithoarenite alternance;  
D) Microphotograph of 
sample Cast-1(crossed 
polars). 

sTONe QuarrYiNG ON THe FiNaL sTreTCH OF THe eBrO (sPaiN)
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The quarries have been recorded but no petrograph-
ic study has yet been made of the rock, as it is a natu-
ral stratigraphic continuation of those studied at Boca 
Bovera; thus, the petrographic characteristics are most 
likely to be similar.

Around Ascó

The most imposing monument in the area, the castle, 
stands on a base which has provided stone for centuries. 
There is evidence of extraction, although the gradual ex-
pansion of the settlement has led to the disappearance of 
possible ancient traces. This stone was used to build the 
castle itself (Fig. 5, C). Despite remains of the ancient 
quarries have not been preserved, we can confirm that 
this stone belongs to the same facies that the stone we 
find in the Iberian remains in Ascó (Genera 1979, 107-
157) (Fig. 5, A and B).

Tortosa

In the area known as “Raval de la Llet”, near Tortosa, 
the Romans quarried a large number of the fossiliferous 
limestone deposits for ornamental purposes. These mate-

rials form the highest part of the local geographic relief. 
Recent extraction has partially destroyed evidence of Ro-
man quarrying, making it thus difficult to give us an idea 
of the work carried out during that period. Yet this can 
be overcame by the abundant archaeological evidence of 
its Roman use. 

The material extracted here is the renowned brocc-
atello, whose name recalls its resemblance to the ancient 
brocades woven with gold thread4. However, it is locally 
known as jaspi de la Cinta, “jaspi” because of its resem-
blance to jasper and “La Cinta” because this stone was 
used to decorate the chapel dedicated to the patron saint 
of the town, “Nostra Senyora de la Cinta”, in Tortosa 
cathedral (Muñoz 2005; Àlvarez et al. 2011).

The two most important ancient quarries are known 
as La Cinta (Fig 6, A and B) and Els Valencians (Fig 6, C 
and D) (Àlvarez 1992, 2009; Àlvarez et al. 2003, 2011; 
Genera et al. 2005a, 2006; Gutiérrez Garcia-M. 2009, 
238-245). From them, Aptian limestone was extracted 
and used for ornamental purposes. None of these quar-
ries is currently in use 

In the Jurassic Period the limestone was deformed 
by a series of tectonic faults and movements during 
the Alpine phases. They were later compacted by a 
colour matrix with obvious signs of karstic activity, 
which resulted in an opening that in turn underwent 

4. It was already mentioned by F. Corsi (1828) and after its inclusion in R. Gnoli’s Marmora Romana (1971, 1988) this stone has been 
studied and mentioned in several works by both Spanish and foreign scholars (see Àlvarez 1984, 2009; Àlvarez and Mayer 1992; Àlvarez et 
al. 2003, 2009, 2011; Antonelli 2002; Borghini 1998; Braemer 1984, 1986, 1992; Falcone and Lazzarini 1998; Gutiérrez Garcia-M. 2009, 
2012; Lazzarini 2004, Mannonni and Mannonni 1978; Mayer 1992; Mayer and Rodà 1985, 1998, 1999; Mielsch 1985; Rodà 1998, 2004, 
2005).

Fig 4. La Teuleria and Boca 
Bovera: A) Geological map 
of Flix meander (see legend 
in Figure 2); B) Abandoned 
blocks at zone C;  
C) Wedge holes at zone C; 
D) Microphotograph of 
sample C (crossed polars) 
showing the presence of 
dolomite. 

M. GeNera aND a. ÀLvarez
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one last process of dolomite formation. The result was 
an opening with badly damaged fossilised remains that 
are difficult to identify and that range in colour from 
vivid red to violet and pale yellow (Fig. 7 A, B) (Àlva-
rez 1992). 

When viewed under a polarised light microscope it 
is rich in fossils with a calcareous composition and has 
a micritic matrix with abundant clay minerals and iron 
oxides. It contains many bioclasts that vary widely in 
size and has numerous, highly heterogranular recrystal-
lised calcite nuclei. The grain size forming the matrix 
ranges from 1/16 to 1/125 mm. There are mineralised 
stylolites with ferrous minerals. The bioclasts are dif-
ficult to identify (Àlvarez et al. 2009, 2011) (Fig. 7, C 
and D).

Comments

The conglomerate blocks of metric thickness at the 
eastern entrance of Els Castellons archaeological site 
are probably from gravitational falls. These falls would 
have been caused by the effect of being very close to an 
unstable slope and the action of differential erosion on 
considerably contrasting materials such as well-cemented 
conglomerates and the calcareous lithoarenite and lutite 
alternations.

The conglomerates constitute a positive relief that 
stands out with respect to the other rocks in the sur-
roundings. Caves have been formed below the conglom-
erates that crown the hill of Els Castellons archaeologi-
cal site. These caves are the result of differential erosion 

Fig. 5. Ascó: 
A) Conglomerates, lutites 
and calcareous lithoarenite 
alternance at the base of 
the castle; B) Current 
exploitation area; C) Castle 
wall where these stones 
(calcareous lithoarenite) is 
employed.

Fig. 6. Tortosa: La Cinta 
quarry: A) General view; 
B) Extraction front. Els 
Valencians quarry:  
C) General view; 
D) Extraction front.

sTONe QuarrYiNG ON THe FiNaL sTreTCH OF THe eBrO (sPaiN)
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between the hardest levels (conglomerates) and the softer 
ones (calcareous lithoarenite and lutite alternations).

The Quaternary rocks on the Ebro River, which are 
to the south of the archaeological site, are part of what 
would have been a larger meander than the present-day 
Flix Meander. This meander existed during the Upper 
Pleistocene, as can be seen from the sediments on Ter-
race 3.

The calcareous lithoarenite on the roof of the pre-
viously described stratigraphic series has the following 
drawbacks when it comes to quarrying:

– The narrow exploitable width (50 cm) and the 
small amount of surface area where it crops out; below 
this is the level of conglomerates that is some 4 m thick, 
making it impossible to quarry the stone located below 
this level or stratum.

–  Transport would have had to have been towards the 
south to La Valleta dels Castellons, as the steep slope and 
instability of the terrain (gravitational landslips) would 
have made it almost impossible to transport ashlars or 
blocks of any size north to the Ebro River.

The three trenches at Els Castellons could have been 
experiments or tests to evaluate the technical characteristics 
of the stone found in the area of Flix and maybe the start-
ing point of a more intensive survey of the surroundings. 

Despite containing a large amount of dolomite (an 
unstable mineral that can initiate a spontaneous process 
of calcium carbonate and magnesium carbonate forma-
tion), the rock shows no signs of alteration. This demon-
strates it is a highly stable stone and thus that it would 
have been a good material to be used.

At Boca Bovera and La Teuleria, the strata quarried 
for ashlars were those with a more tabular morphology, 
fewer discontinuities (less crossed stratification and/or 
lamination) and a thickness of almost 50 cm. The fact 
that this stone is deposited alternately with lutite and that 
it is on the banks of the Ebro make this an optimum area 
for quarrying rock for building or epigraphic use.

Any dressing of the stone carried out at the points 
where extraction marks have been observed would have 
been kept to a minimum, as the location on the banks 
of the Ebro River would have allowed the rough-hewn 
pieces to be transported immediately by boat. 

In this area quarrying was carried out in terraces, tak-
ing advantage of the stratigraphic structure of the rock 
(alternating calcareous lithoarenite and lutite in decimet-
ric thicknesses), which crops out with no meteorisation 
or sedimentary material (on the or with Quaternary de-
posits) that cover the levels to be quarried. This means 
that stone could be quarried almost without prior prep-
aration. The presence of wedge sockets in some places 
indicates that some of the fronts with traces of ancient 
quarrying have probably disappeared due to the continu-
ity of extraction in modern times.

On the other hand, broccatello quarrying dates at 
least from Augustan times, as attested by the finds at Seg-
obriga (Cebrián et al. 2004; Rodà 2005, 467). Yet broc-
catello was mostly used from mid 1st century AD, which 
matches the results obtained during research carried out 
at the site on the Costa dels Capellans in Tortosa, up to 
the present moment the oldest Roman remains found 
in the town, where some fragments of broccatello were 
found (Genera and Jàrrega 2009).

It was distributed throughtout the Roman Empire 
(Lazzarini 2004; Gutiérrez Garcia-M. 2009, 236-237; 
2012) but the period of greatest use was the Renais-
sance and the Baroque, as its colouring (at times some-
what multi-coloured) made it highly valued at that time 
(Muñoz 2005). 

Final Conclusions

As already mentioned, the trenches observed at the 
settlement of Els Castellons do not constitute the re-
mains of ancient workings related to a quarry. These 

Fig. 7. Broccatello: A and 
B, macroscopic appearance; 
C and D, microphotograph 
(crossed polars). 

M. GeNera aND a. ÀLvarez
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marks are more likely to be from surveys and tests car-
ried out to evaluate the stone resources, probably in 
Roman times.

At Boca Bovera, it is possible to see the remains of 
workings related to the exploitation of stone resources 
although its ancient date cannot be confirmed with the 
data currently available. There are outlines for the ex-
traction of ashlars with two types of marks to insert 
wedges as well as several discarded blocks left on the 
site. 

The location of the quarries on the banks of the Ebro 
and the almost complete absence of indications of prepa-
rations prior to quarrying make it highly likely that this 
area was used to supply the building and epigraphic ma-
terials for the Roman town of Dertosa, as well as for the 
mediaeval town, as documented in the archives of the 
time (Almuni 2002).
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Abstract
In the 70’s of the last century a large Roman mausoleum 
of the 2nd century AD, known locally at Iasos as Balik 
Pazari and situated a few hundred meters outside the an-
cient city walls, was excavated by the Italian Archaeologi-
cal Mission. In the area of the portico surrounding the 
square courtyard, a huge amount of more than hundred 
parallelepipedal Iasian marble quarry blocks was dis-
covered. The blocks were afterwards moved outside the 
Balik Pazari, now housing the local Antiquarium, and 
stockpiled chaotically in area close by. In 2007 the Italian 
Archaeological Mission, directed by Fede Berti, decided 
to rearrange the display of these quarry blocks and so 
the items were moved and systematically studied. About 
114 quarry blocks were catalogued, some of them bear-
ing quarry marks and inscriptions and by half partially 
sawn up by ancient working activity for large size slab 
production.

Keywords
Iasos, Balik Pazari, cipollino rosso, quarry blocks.

Introduction

High up on the hills, in the environs of the ancient 
city of Iasos, on the Gulf of Mandalya, in Caria, there 
are at least three principal sites from where the ancient 
Iasian marble was quarried: one on the Arigedige Tepe 
and other two located on the Cirkinçe Tepe1. This mar-
ble, which began to be diffused from the mid-Imperial 
period onwards, was used primarily for column shafts, 
revetment slabs and, in the case of the brecciated varie-

QUARRY BLOCKS IN MARMOR IASSENSE
FROM THE BALIK PAZARI AT IASOS (TURKEY)

M. Bruno

ty, for several items of furnishings2. On the contrary, in 
Late Antiquity, and especially in the Byzantine period, 
the veined variety – known as cipollino rosso – was al-
most exclusively used. Slabs of this variety, in fact, were 
employed to decorate the large ecclesiastical complexes 
of Constantinople and Ravenna, where they alternate 
with both other veined varieties of marble renowned in 
antiquity, such as the marmor Carystium of Eubea and 
the Proconnesian marble from the Marmara island, and 
other more uniform varieties, such as the Thessalian 
verde antico, the Phrygian pavonazzetto and the Bithin-
ian breccia corallina. The wide-scale use made in this 
period also for column shafts3 testifies to the flourishing 
trade of veined Iasian marble objects produced ex-novo, 
whose fortune was also due to a new aesthetic and ma-
terial taste that had developed (Paribeni 1989). Espe-
cially in the case of wall revetments, the prevailing trend 
was for large abstract colour compositions made by 
symmetrically arranging slabs cut from the same block 
of veined marble to form much appreciated geometric 
patterns4. It is probably as a result of these aspects, re-
lating to the exploitation and use of the two varieties 
of Iasian marble, that we can suppose that the quarries 
in the environs of the city were still being worked well 
into the 5th - 6th centuries AD, with the marble being 
exported and used in various – predominantly eccle-
siastical – buildings in the Mediterranean basin5. The 
veined marble of Iasos can unquestionably be identified 
with the so-called lithos Karikos or Karianos mentioned 
in Late Antique to Medieval sources, because the de-
scription provided there, of the marble being white and 
purple, or leukoporphyrous, perfectly fits the appear-
ance of the veined marble of Iasos6. Therefore, we can 
safely rule out the use of this name for the marble from 

1. Andreoli et al. 2002, 14-15; Lazzarini 2002, 249-250; Lazzarini et al. 2006, 323-327.
2. By way of example, we may mention the column shaft from the Nymphaeum of Herakles, along the cardo maximus of Leptis Magna 

(Baldoni 2006), and the lion trapezophoros with tabletop in the Archaeological Museum of Ephesus (Erdemgil et al. 2000, 30, Tischfuß und 
Tischplatte, inv. Nr. 2/22/83).

3. For further information on the geographical distribution of Iasos marble reference should be made to Gnoli 1988, 243-245; Andreoli 
et al. 2002; Lazzarini et al. 2006, 320-322.

4. An example is the description of the marble decorations in the hymn of praise composed by Paul the Silentiary, on the occasion of the 
second dedication of Hagia Sophia in Constantinople, on 24th December 562 AD.

5. It may be mentioned here the employment of veined cipollino in the churches of Hagia Sophia in Costantinople and San Vitale 
in Ravenna. For other references to the use of this marble in ecclesiastical buildings see the study by the esteemed Polish scholar Angelina 
Dworakowska (Dworakowska 1985).

6. For an analysis of the lithos Karikos see Dworakowska 1985, who, however, concludes in her study that the name refers to the marble 
quarried in the city quarries of Aphrodisias, which became the capital of the province of Caria in Late Antiquity, and was made an episcopal 
seat changing its name to Stauropolis. Unfortunately, the scholar’s erroneous identification is the result of her lack of knowledge of the two 
marble types in question, otherwise this mistake would not have been made. The much esteemed Polish scholar has been further misled 
by the erroneous claim relating to the existence of a red-veined variety of Aphrodisian marble (Erim 1963, 1069); this claim has also been 
circulated, in a rather confusing manner, by Dario Monna and Patrizio Pensabene (Monna and Pensabene 1977, 91-92). Although the iden-
tification proposed by Dworakowska is still in recent works (Pensabene 1995, 305; 2002b, 217; 2007, 301).
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the city quarries of Aphrodisias because, as has been 
clearly shown by previous studies and is now widely 
accepted, those quarries only produced a medium to 
large-grained variety of a white greyish marble7.

The discovery

In 1972, in Iasos (Fig. 1), the modern-day Kiyi- 
kişlacik, the Italian Archaeological Mission excavated a 
large funerary monument of the 2nd century AD, locat-

ed outside the city walls, now known as the Balik Pazari 
(Fig. 2) because it was mistakenly identified with the 
fish market mentioned by Strabo. The monument was 
largely buried underground and the excavation of the 
internal courtyard returned not just the building blocks 
of the small funerary temple located in the centre of the 
courtyard, but also, and very unexpectedly, a consider-
able amount of quarry blocks of Iasian marble (Baldoni 
et al. 2004, 129). 

The blocks, a part of which was piled up with no 
apparent order or arranged to form a sort of large plat-
form, occupied a section of the central courtyard of the 
mausoleum and the surrounding portico and lay on top 
of a layer of sand at least 50-70 cm thick. All the blocks, 
except for one left in place beneath an arch of the internal 
portico (Figs. 3 and 4), were later removed and dumped 
chaotically in an area outside in front of the monument 
(Fig. 5). 

The quarry blocks

In 2006, the director of the Archaeological Mission, 
Fede Berti, decided to undertake a preliminary study of 
the Iasos marble blocks, in view of their future rearrange-
ment and presentation to the public in the same area 
near the entrance to the Balik Pazari. 

In August 2007, work started on moving the quarry 
blocks – which had been mostly dumped in a heap (Fig. 
6) – so that they could be easily catalogued and photo-
graphed8. During this preliminary work it was found that 
they consisted solely of quarry blocks and that there were 
no other artifacts, such as, for example, column shafts or 

7. Ponti 1996; Rockwell 1996, 81-86; Attanasio 2003, 162-165; Attanasio et al. 2006, 162-169.
8. All the photos were taken by the author, who wants to acknowledge the work of Hasan Pala and Ertuğrul Yılmaz, coordinated by a 

very skilful Dervish Pala, for their ability to move the blocks in a very short space of time, using only a pulley block identical to the ancient 
rechamus, generally considered one of the most simple tractoriae and elevatoriae machines of antiquity (Giuliani 1990, 199).

Fig. 1. Iasos, city plan. The 
Balik Pazari (A) is located 
outside the city walls (from 
Baldoni et al. 2004).

Fig. 2. Iasos. Plan of the Roman mausoleum of the 2nd century 
AD, known as Balik Pazari. On the western external side, opposite 
to the entrance, are the pillars of the arches of the Roman 
aqueduct of the 1st century AD (from Baldoni et al. 2004).

M. BRUNO
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labra9. A total of 114 blocks have been catalogued and 
inventoried, most of which (98) are parallelepipedal in 
shape, while another 13 are parallelepipedal and stepped 
(Fig. 7), while only 3 are shaped like large slabs. Forty-four 
of the blocks feature clear signs of sawing, with smoothly 

cut faces, four of which show multiple and simultaneous 
marks of saw cuts (Fig. 8)10. A systematic analysis of the 
blocks has also revealed fourteen quarry marks in Greek, 
which proves that even in this late period the blocks quar-
ried from nearby quarries were subject to strict controls. 
The other peculiar – and rather significant – feature of 
this large lot of artifacts is that they all belong to the same 
type of stone, i.e. the veined variety of Iasos marble com-
monly known as cipollino rosso (Fig. 9), while the breccia 
variety of marmor Iassense is totally absent.

The block left in place inside the Balik Pazari, of 
course, belongs to the same group of quarry blocks and 
still lies on a 60 cm thick layer of sand (Figs. 3 and 4), 
still bearing witness to the thick levelling layer on which 
all the blocks found inside the monument originally 
lay11. Another four blocks were found outside the area of 

9. The rough column shaft now displayed in the internal portico of the Balik Pazari does not belong to the same context. The shaft 
measures 173 cm in height, with a diameter at the fracture of 38 cm and 35 cm at the top and was discovered in the northern district of the 
Cirkinçe Tepe quarries. 

10. These are precisely the blocks cat. nn. 59 and 80, with two parallel cuts, respectively, and the block cat. n. 74 with no less than 5 
parallel saw grooves still visible on one of the larger faces.

11. This level comprises various layers of allocthonous sand, at times lacking any aggregates at all or with a large amount of shell inclu-
sions and ceramic fragments. 

Fig. 3. Iasos, Balik Pazari. The block, cat. 117, still in situ 
under the sixth arch of the eastern wing of the portico. 

Fig. 4. Iasos, Balik Pazari. Detail of block cat. 117 lying on 
the thick sand layer.

Fig. 5. Iasos, area in front 
of the Balik Pazari. The 
stockpiled blocks before the 
works of 2007.

QUARRY BLOCKS IN MARMOR IASSENSE FROM THE BALIK PAZARI AT IASOS (TURKEY)
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Fig. 6. Iasos, area in front of the Balik Pazari. The lifting 
device used to move the blocks with the three workers, from 
left, Ertuğrul Yılmaz, Hasan Pala and Dervish Pala involved 
in this project.

Fig. 7. Iasos, area in front of the Balik Pazari. Three 
parallelepiped blocks, cat. 71, 72, 73, from the bottom 
toward the top.

Fig. 8. Iasos, area in front of the Balik Pazari. Block, cat. 25, 
with three parallel cutting traces. 

Fig. 9. Iasos, area in front of 
the Balik Pazari. Block, cat. 
78, showing the bad quality 
vein of the cipollino rosso. 

M. BRUNO
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the mausoleum, two of which, lying cut face down, are 
partially buried12, while the other two have been reused 
to build a dry wall bounding a nearby property. 

The inscriptions on the quarry blocks

A total of 14 quarry marks have been found on 11 
different blocks, because in three cases there are two 
marks on the same item (Fig. 10, 8 - 10). Only the cross 
on the top face of the block left in place in the Balik Pa-
zari, cat. 117, is on the smooth sawn cut surface (Fig. 10, 
3), while in all the other cases the marks have been en-
graved on the rough-dressed and chiseled semi-finished 
surfaces, which indicates how all the marks were almost 
certainly made after quarrying, probably in connection 
with inspection operations. 

The two marks (Fig. 10, 1 – 2), both placed near the 
corner of the respective blocks cat. 75 and 97, are identi-
cal and feature the same cursive-style symbols, the first of 
which is much neater than the second. Based on both the 
difficulty of recognising this mark as a Greek letter, and 
the identical position of the marks, they can possibly be 
identified as the sign of either the quarrying contractor 
and/or the owner of the quarry and the extracted blocks. 
The same explanation can also be applied to the capital 
letter ‘Α’, with a broken horizontal segment at the top, 
found on a large slab, cat. 90 (Fig. 10, 5), in an upside-
down position compared to the two adjacent letters ‘ιζ’, 
which can almost certainly be interpreted as correspond-
ing to the numeral 17. Perhaps the four-letter mark 
engraved near the edge of block cat. 84 (Figs. 10, 11), 
comprising a large cursive-style sigma placed lower down 
than the following letters, can also be interpreted as other 
masons’ marks, combined with the following three letters 
‘ΙΝΛ’, which are hard to read and which could be the 
abbreviation of ‘in(a) λ(atomeio)’, ‘in the quarry’, an 
explanation that is very appealing but probably a bit too 
far fetched. Other numbers can be identified in the other 
inscriptions featuring single letters. The letter ‘A’ found 
on block cat. 82 (Fig. 10, 4), might indicate the number 
one13. The ‘Π’, (Fig. 10, 6) engraved near the edge of 
block cat. 83, could be interpreted as either the number 
‘Π’, i.e. 80, or as short for ‘Π(οδες)’, corresponding to 
the measurement unit used at the time, with the number 
relating to the block size having been erased as a result 
of its partial use14. The ‘Κ’ (Fig. 10, 9) engraved on a 
longer edge of one of the faces of block cat. 95 could in-

dicate the number 20. On the opposite edge, and read in 
the same reading direction, there is a partially preserved 
cross featuring a horizontal bar with bipartite tips. The 
combination of letters (Fig. 10, 7) ‘ρε’, even if engraved 
specularly on one face of block cat. 4915, could be inter-
preted as the number 105. On the bottom right there is a 
semi-circular mark, which is only partially legible, which 
is related to another quarry mark or symbol of uncertain 
interpretation. On the same face of block cat. 10, (Fig. 
10, 10) there might be another numeral 17, ‘ιζ’, accom-
panied by an acronym comprising linked letters preceded 
by the preposition ‘προ’, which could be explained as the 
intended use of the block, ‘for’ or ‘in favour of ’16. In the 
latter case, two groups of letters have been engraved at 
a short distance from each other, near a corner of block 

12. During this first phase of the work, the focus was on excavating the two large blocks still mostly buried, located in front of the Balik 
Pazari, in order to move them elsewhere. On this occasion, it was found that these blocks too were lying on top of a thick layer of sand very 
similar to the one found inside the mausoleum. Moreover, a layer of the same sand has even been found in various parts of the city’s agora.

13. The adjacent mark seems to be purely accidental. In fact, it very much resembles the number ‘’A’ (= 1000), which is clearly too high 
for such a small site as the Iasos quarries.

14. The quarry mark has been partially erased by close chisel blows, which have almost entirely cancelled both the vertical element on 
the left and the horizontal element of the original letter.

15. Inscriptions consisting of specularly engraved letters are not very frequent, although several have been found, not just in rare quarry 
marks, but also in masons’ marks cut into the semi-finished architectural elements. 

16. The combination of linked letters seems very hard to interpret. Several letters as Ι, Γ, Η and Π could fit with this acronym. It would 
be very fascinating to read ‘ΑΓΙΑ’ in this inscription, although it is hard to recognize a letter ‘Α’. 

Fig. 10. Inscriptions from the quarry blocks of the Balik 
Pazari. 1) Block, cat. 75; 2) Block, cat. 97; 3) Block, cat. 
117; 4) Block, cat. 82; 5) Block, cat. 90; 6) Block, cat. 83; 7) 
Block, cat. 49; 8) Block, cat. 11; 9) Block, cat. 95; 10) Block, 
cat. 10; 11) Block, cat. 84.

QUARRY BLOCKS IN MARMOR IASSENSE FROM THE BALIK PAZARI AT IASOS (TURKEY)
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cat. 11 (Fig. 10, 8), in the first the letters ‘ΙCΛΔΙ’ can be 
made out, and in the second ‘ЄΚΙ’17.

The quarry blocks and the Balik Pazari

The aspect that most aroused the curiosity in this 
preliminary study phase was, as mentioned previously, 
the massive presence of traces of saw cutting on no less 
than 44 blocks. This obviously testifies to how, in the 
case in question, we are dealing with a group of blocks 
that were not just part of a simple quarry marble deposit 
awaiting exportation, but which probably came from a 
local marble yard used for a large-scale production of 
large revetment slabs. A number of blocks feature traces 
of more or less deep multiple cuts, while others have at 
least one of the major faces entirely cut and smooth, 
other blocks had been reduced to thick slabs and were 
probably production rejects. No less than 23 of the lat-
ter blocks have been found, in fact, with inferior low-
quality veins of the cipollino rosso and a predominance 
of the whitish-grey part over the red veins, while the 
veins are no longer sinuous, which was the feature that 
made this marble so prized and appreciated in the first 
place. 

This considerable amount of peculiar and similar 
characteristics requires further consideration, which 
also necessarily involves the place in which the blocks 
were found, the inside of the Balik Pazari. This funerary 
monument, built outside the city walls in the first half 
of the 2nd century AD, was erected in the proximity of 
the arches 92 - 100 of the Iasos aqueduct built in the 
1st century AD, which ran along the western external 
boundary of the mausoleum, and which was still in use 
at the end of the 4th century (Tomasello 1991, 17, n. 
29). The abandonment of the monument and its sub-
sequent re-utilisation also as a deposit for quarry blocks 
must have been determined by some special necessity 
and promoted by several peculiar characteristics. In fact, 
the new users of the monument must have had one or 
more plausible reasons, unknown to us at the moment, 
for introducing the heavy and bulky quarry blocks into 

the building, through a rather narrow entrance, which 
must have required some rather complicated handling. 
Moreover, the discovery of a rather thick layer of sand on 
which the blocks were placed provides some useful clues 
as to the activities carried out inside the monument. It is 
well known that, in antiquity, marble blocks were sawn 
using toothless saws, with sand (and water) being used 
as an abrasive agent to cut through the stone18. Such an 
activity would produce a large amount of muddy silt, 
which then piled up on the ground and the disposal of 
which must have represented a major problem, to the 
point that, towards the middle of the 2nd century AD 
(in 146-147), the proconsul of the province of Asia, L. 
Antonius Albus, was forced to issue an edict, a copy of 
which has been found in Ephesus, prohibiting wood 
and stone importers to carry out their sawing and cut-
ting activities on the quays of the port, because it could 
accelerate the silting up of the harbour19. We also know 
of the existence of complex water-powered cutting 
machines, based on the findings made in Ephesus and 
Jerash, and from a relief on a sarcophagus found in the 
necropolis of Hierapolis, which machines were capable 
of simultaneously sawing through more than one block 
of stone20. It is precisely the discovery of these multiple 
saw marks on some of the blocks found in the Balik 
Pazari, and the monument’s proximity to the aqueduct, 
which runs alongside the western boundary wall of the 
Balik Pazari, at a considerable height compared to the 
ground level of the monument21, which has led to sur-
mise that the water power needed to power the machine 
could have been obtained by means of a duct or channel 
branching off from the main aqueduct into the monu-
ment22. The large wheel driving the machine, therefore, 
must have been located just below this channel from 
which the water fell vertically, and must have been situ-
ated in a point along the inside wall of the western wing 
of the portico alongside the aqueduct. Unfortunately, 
the successive restorations of the monument no longer 
allow us to accurately interpret the possible traces left 
by the installation of a sawing machine, which, as in the 
case of the workshops in Ephesus or Jerash, would have 
left only several square-shaped recesses in the wall23. 

17. In this case the interpretation might be ‘έκ(κλ)ι(σ)ι(α)’, vulgarised as ‘έκ(λ)ι(σ)ι(α)’, although this is merely a supposition. 
18. For marble cutting techniques in antiquity, see Bruno 2002, 188-191.
19. Monna and Pensabene 1977, 74, n. 52; Spanu 2001, 228-229; Bouras 2009, 495-499.
20. Mangartz 2007; Grewe and Kessener 2007; Seigne 2007
21. The bottom of the aqueduct channel is approx. 5 m above the floor of the portico of the Balik Pazari. If we consider that the pave-

ment of the stone cutting workshop installed inside the ancient mausoleum must have been about 50 cm higher than the original paving 
of the portico and the courtyard, as testified also by the layer of sand below the quarry block left in place, then we can estimate that the 
height between the bottom of the aqueduct channel and the pavement of the stone cutting workshop was at least 4 m. Such a height was 
undoubtedly more than enough to provide a sufficient amount of power to drive the main wheel of the water-powered sawing machine, 
based primarily on the reconstruction proposed for the Ephesian machine. 

22. However, we cannot rule out the fact that some of the saw cuts might have been made with manually powered saws operated by two 
workers, although it is absolutely unthinkable that a multiple sawing machine could be operated by human power alone, considering the 
friction of 3-5 saw blades on the marble. Moreover, we must not forget that the structure of the machine, with blades housed inside special 
frames, enabled a very regular cut, which could not have been achieved otherwise.

23. It may be that during the excavation and restoration phases the traces of the necessary infrastructure might not have been fully 
understood and, therefore, unwittingly filled in or removed during the restoration operation and the fitting out of the monument as an 
Antiquarium.

M. BRUNO
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Based on what has been said up to now we can as-
sume that, in all likelihood, after being abandoned at the 
end of the 4th century AD, the internal area of the Balik 
Pazari was re-utilised as a large slab sawing workshop, 
with the slabs being cut from the marble blocks from the 
nearby quarries. Moreover, only the presence of a large 
sawing machine, also capable of cutting multiple blocks, 
as testified by the numerous blocks found with multiple 
saw traces on them, can explain the thick layer of sand 
that covered the floor inside of the Balik Pazari, and, as 
mentioned previously, has been found in other parts of 
the city as well. 

Conclusions

The quarry blocks found in the Balik Pazari in Iasos 
give the opportunity to further investigate certain aspects 
of the quarrying, processing and trading of the Iasian 
marble in Late Antiquity, between the 5th and 6th cen-
turies AD. The abandonment of the ancient mausoleum 
at the end of the 4th century AD constitutes the terminus 
post quem for the re-utilisation of the monument and the 
depositing of the quarry blocks. Its use as a deposit recalls 
that of the Temple of the Fabri Navales in Ostia (Pen-
sabene 1998, 12-27), with the difference that the Balik 
Pazari area was not just a place where the blocks were 
checked and stored, but also a workshop where they were 
processed.

The blocks were sawn, probably by means of complex 
water-powered machines, and the large revetment slabs 
produced were certainly exported, to decorate the many 
new ecclesiastical buildings that were being erected, in 
Constantinople, Ravenna (Fig. 11) and other towns and 
cities across the Mediterranean basin, from the 5th- 6th 
centuries AD.

The evidence provided by the sawn faces and multi-
ple saw marks unquestionably testify to the production 
and exporting of large revetment slabs, which were un-
doubtedly more delicate than the large blocks, a fact that, 
however, did not constitute an obstacle24. This special 
necessity was probably determined by the need to sup-
ply the construction sites with slabs capable of opening 
up symmetrically and, when in place, forming complex 
coloured geometric decorations due to the vein patterns. 
For it to be successful, this required very skilful stone cut-
ters, as well as workers capable of immediately verifying 
the quality of the vein patterns of the blocks, which, if 
found to be low, would have to be searched for in an-
other block.

The picture that emerges based on the quarry and 
other marks found on the blocks would seem to indicate 

that a number of different contractors were active in the 
quarries, marking their blocks of marble with unique 
and distinctive marks, accompanied, at times, by num-
bers as well, so that they would not get mixed up later 
on in the workshop set up inside the Balik Pazari. Of 
great interest is the double mark engraved on block cat. 
10 (Fig. 10, 10), which would seem to indicate not just 
a number but also the end destination of the slabs cut 
from the block, enigmatically concealed in the acronym 
of linked letters and which was probably related to an ec-
clesiastical commission. The same Christian background 
also justifies the two crosses, one of which was engraved 
after the first partial processing of the block cat. 117, on 
a sawn face. 

The massive production of marble slabs must have 
caused the formation of the thick layer of sand inside the 
Balik Pazari25, on top of which the blocks were placed, 
probably for the purpose of compacting the ground. 
Based on the position of the single quarry block left in 

Fig. 11. Ravenna, S. Vitale. Wall revetment with four cipollino 
rosso marble slabs cut from the same block and displayed in a 
specular way.

24. Marble slabs were not frequently transported in antiquity, although the cargo of the shipwreck of Punta Scifo, in Calabria, Italy, did 
comprise various slab fragments, which have been recovered. The largest piece, of pavonazzetto marble, measures no less than 2.1 m in length 
and 1.05 m in width (Pensabene 2002a, 37).

25. The sand was not analysed from the scientific point of view, but thanks to the local and regional surveys we can affirm that it is 
certainly not a local or regional source. So it is possible to assume that this allocthonous sand was imported on purpose to Iasos to be used 
for the cutting activity inside the Balik Pazari.

QUARRY BLOCKS IN MARMOR IASSENSE FROM THE BALIK PAZARI AT IASOS (TURKEY)
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place inside the Balik Pazari, level with the pillars of the 
portico (Figs. 3 and 4), we can surmise that the blocks 
were not dumped haphazardly, but arranged according to 
a certain order, although this could be determined with 
greater accuracy by carefully examining the excavation 
photographs. The discovery of the same layer of sand in 
the proximity of the Balik Pazari and in the area of the 
city’s Agora testifies to the large amount of sand waste 
produced in connection with the stone cutting process, 
and which had to be disposed of probably by means of 
channels or even transported manually outside the build-
ing during regular disposal operations, and which may 
have been re-utilised for ground levelling purposes in 
other areas of the city.

In conclusion, the quarry blocks found in the an-
cient mausoleum now known as the Balik Pazari, lack-
ing any direct archaeological sources can be indirectly 
related to the presence, inside the ancient monument, 
of a water-powered stone-cutting machine. However, 
this workshop appears to be totally unlike the work-
shops found in Ephesus and Jerash because it used 
freshly quarried blocks of cipollino rosso, and not re-
claimed or salvaged stone, thus attesting that the Ia-
sos quarries were still very active in the early Byzantine 
period and that the trade of one of the most peculiar, 
prized and appreciated varieties of marble at the time 
was still flourishing.
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Abstract
Inspection of sawing traces on marble blocks and slab 
fragments found in the ancient Agora of Thassos and 
its neighbourhood shows: 1) different saw types single-
bladed, double – or triple – bladed and a particular 
multi-bladed saw composed of several blades (seven, 
eight); 2) blade shapes (material, length, thickness); 3) 
production: marble pieces produced as thin decoration 
slabs, plinths, pavement slabs...; 4) sawing techniques 
and the type of construction: simple saw to establish-
ment. 

Keywords
Greece, Thassos, Roman period and proto-Byzantine pe-
riod, saw use, slabs, plinths.

Brief introduction

Some traces of sawing were discovered in quarries 
(Lambraki 1982; Röder 1971), on quarry fronts or in 
the block preparation area. In Thassian quarries, no saw-
ing traces have been found untill now. 

The saw was in use for many centuries in Egypt and 
Minoan Greece. However, during the Roman and Byz-
antine period marble was increasingly used for decora-
tion of new public monuments, constructions, and 
prestigious houses. Consequently a simple saw construc-
tion (“gang”) was installed near building sites and large 
amount of marble blocks were cut in establishments / 
workshops. 

One of the oldest representations of a single-bladed 
saw is depicted in the relief in a tomb No. 29, published 
by E. D’Ambra (1988, 89, fig.4) (Fig. 1a). Among dif-
ferent tools two types of saw can be seen. One of them 
has a rectangular, H-shaped frame, while the frame on 
the other saw ends with a curve. Both, however, have a 
smooth, high blade. The upper horizontal line presents a 
rope used to brace the frame so that the tightened blade 
is ready for work.

Another representation of a single-bladed saw is a 
drawing of a tombstone of Sex. Herrenius Felix (Fig. 
1b) made by H. Gummerus (1913, 95, Abb.16). It 
shows a group of workers (masons), two on each side 
of the marble block. While one works the surface with 
chisel and hammer, the other checks the verticality 
with the plumb line. The third worker (mason) sits 
with his right foot on the marble piece and holds the 
saw frame with his right hand, while with the left hand 
he holds a stick that helps him saw in the straight line. 
On the other side of the marble block is a bucket with 

USE OF A SAw IN ROMAN AND PROTO-BYZANTINE PERIOD 
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(probably) water. This drawing is a wonderful illustra-
tion how a worker (mason) sawing a marble block in 
two pieces.

Fig. 1c shows details of a simple-bladed saw. A broken 
iron blade, approximately 1.20 m long, was found in the 
quarry in Eubea (Lambraki 1982). 

This type of one-bladed saw was still in use in the 
19th and 20th century, as shown in engravings published 
in the “Dictionnaire des Outils” of D. Boucard (2006, 
631 and 629). 

The sawing technique

The blade itself does not actually cut the marble, but 
grinds the sand or some other abrasive element on the 
marble surface. As the blade moves back and forth in 
straight line it forms a channel by pushing or grinding 
the damp particles of the abrasive into the surface. The 
friction heats the blade which has to be cooled down 
with water. The blade for sawing hard stone such as mar-
ble is smooth (does not have any teeth).

Because of the use of water and abrasive to cut the 
marble, the surface of channels are very smooth, as if 
polished. However, very fine lines can be seen inside the 
channel, which indicate a time and depth of work. The 
time of work can be estimated by measuring the distance 
between two thin lines. It appears that the blade cuts 2 
cm per hour.

Each individual marble block is cut through its depth 
and its surface is smooth. Where the blade did not cut 
through, the channel stops a few centimeters from the 
ground. That bond at the bottom of the block, keeps the 
block “in one piece” (Fig. 2) To separate the block in two 
that bond has to be broken, which creates a rough part 
in the otherwise smooth surface. The rough part can be 
small, as visible on the trench of a white marble piece. 
(Fig. 3a) or, more important, on a block Fig 3b. If the 
marble block is usable, the rough part is cut down and 
smoothed, so that the bond is hardly visible. Examples 
can be perceived on blocks, such as this frontal architrave 
of the Nympheo from Tokatlis house (Fig. 3c). The tech-
nique of splitting the prepared marble block is used in 
mass-production.

Prefabricated plinths

Different techniques of preparing the shapes have 
been restituantes from the fragments of plinth found in 
several large impressive houses, in the ancient agora and 
the habour: 
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– A double plinth was found in the commercial ha-
bour of Thasos1. Both parts of it are still together by the 
bond at the bottom of the saw channel (cf. Fig. 2, and 
Fig. 4a). The work of the preparation of the plinth is 
evident (Fig. 4b). It seems that it was a rule to prepare 
those double-plinth, “prefabricated”, ready to be trans-
ported or exported. At the building place, the piece will 
be splitted in two parts, each plinth ready to be put in its 
proper place.

– A fragment of white marble plinth2 (Fig. 5) found 
near the Artemision Temple present almost the same 
shape of decoration (moulding) as the one found in the 
habour. The back surface shows smooth 0.045 m deep 
saw traces, and a cracked band of 0.027 m, so that this 
piece came also from a prefabricated double plinth.

– From the grey marble plinth fragment3 found in the 
Tokatlis House (Fig. 6a), with the front part decorated 

1. N. inv. Musée de Thasos : L4626. Length x width x hight = 0.18 x 0.13 x 0.08
2. L x w x h = 0.17 x 0.06 x 0.077 m.
3. L x w x h = 0.225 x 0.035 up/ 0.065 bottom x 0.08 m. The block was decorated on two sides but cut with one blade saw in upsided-

own position (C a,b,c,d,e) and then separated, probably with small conique woods, bitted with an hammer in sawed channel, in two pieces 
(Ce1 and e2).

Fig. 1.

Fig. 2.
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Fig. 3.

Fig. 4.
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Fig. 5.

Fig. 6.
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and the back side surface presenting the smooth area and 
the rough band, the process of preparing the plinth can 
be restituated so as the work phase from the initial shape 
it to the finished plinth can be given by the sketches (Fig. 
6b).

– During the excavation of Delkos ground, in 1972, 
now part of the “Domus 5”4, a white marble plinth was 
found5 in situ. It shows, in addition of the decorated 
front part, the bond on the upper side, that was covered 

by slabs as we can see their remains on Fig. 7a. This pro-
file put out an other technique of plinth preparation, so 
that the restitution could be drawned Fig. 7b. 

– A limestone fragment of plinth6 has been found in 
the vicinity of the Basilika Ag. Akakios, North-East part 
of the ancient agora (Fig. 8a). Saw traces can be observed 
on each side of the plinth (Fig. 8b). The process of pre-
paring those plinths is proposed in Fig. 8c, a saw was 
used 6 times, to give the first shape to the block by cut-

4. Excavation of Delkos ground in 1972 by J.-P. Sodini and O. Picard (École Française d’Athènes). New excavations of the ground Kok-
kinos, closed to it, begun on 2000 by A. Muller et al. (École Française d’Athènes) in collaboration with the Greek Ephories from Kavala. The 
remains of these excavations belong to only one House, named “Domus 5”.

5. L x w x h = 1.60 x 0.34 x 0.073 m.
6. L x w x h = 0.12 x 0.083 x 0.083 m on the right side and on left side 0.072 m.

Fig. 7.

T. KOZELj AND M. wURCH-KOZELj
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ting its depth (saw 1, 2 and 3) and, to precise the form 
(saw 4, 5, 6) by controling the deep of the channel. It was 
completed by, using the point chisel on the back side. 

– A veined marble fragment of plinth (Fig. 9) has also 
been found in the Agora, marble which was imported to 
Thasos. It presents the same caracteristic traces of sawing. 

The slabs and the identification of different saws

Some pieces are the evidence of several cuts by saw 
from a big shape in a few parts. The big shape is cutted 
in two, and each one is cutted again. Sometimes the parts 
had to be turned to be in a better position to be sawn 
again, and they were recutted in smaller pieces (Fig. 10).

Saws with several blades are more used to produce 
slabs. These production will be illustrated by some ex-
amples:

– A white marble fragment of slab shows its two op-
posite surfaces with the upper smooth parts correspond-
ing to the saw cuts and the little difference of thickness 
of rough bonds, which points out the use of a saw with 
two blades (Fig. 11a).

– A small piece7 is a remainder of a block cutted by a 
saw with four blades (Fig. 11b). 

– A fragment of grey marble8 shows also the chan-
nels made by five blades of a saw (Fig. 11c). The shape 
of this block, the other tool marks and the carved letters 
“XAIPE”, confirm that this piece is a portion from of 
Roman base.

7. L x w x h = 0.185 x 0.145 x 0.055 m, found near by the Basilika Ag. Akakios.
8. L x w x h = 1.08 x 0.53 x 0.39 m, grey marble.

Fig. 8.
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Fig. 9.

Fig. 10.

Fig. 11.
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– An other fragment9 of grey marble present similar 
channels result of a 5 slabs cut ; they are 0.02, 0.025, 
0.04, 0.04 and 0.07 m thick, respectively. The opposite 
side shows the moulding of the lower part of a Roman 
base (Fig. 11d).

– An other remarcable grey marble10 showse eight 
channels, which define slabs of different thickness, from 
0.015 to 0.07 m (Fig. 11e). 

Conclusion

These examples11 of saw traces – some identified 
on abandonned blocks found in the ancient agora of 
Thasos12, others still in situ as the plinths, the slabs, etc. –,
show the important sawing activity in Thassos, from 
Roman times and during the Byzantine period. Single-
bladed saws could be installed near by each building 
while it was being constructed. But the intensive use of 
one- or multiples-bladed saws suggests that a few work-
shops13 were producing artefacts14 (also some “prefab-
ricated”) not only for local use but also, probably, to 
be exported too (as the plinth found in the commercial 
habour suggests). The saws were often moved by a work-
er, as shown on the ancient engravings, but surely more 
workers were required for pushing the multi-bladed 
saws. Recent excavations in Ephesos (Mangartz 2010) 

prove that water power was used to activate together, at 
the same time, two saws. Water is abundant in Thassos 
and this kind of installation could also be established in 
Thasos. 
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9. L x w x h = 0.71 x 0.215 x 0.17 m.
10. L x w x h = 1.93 x 0.67 max. x 0.34 m.
11. A catalogue of the traces of saw on marble pieces is in progress and will be published in the near future.
12. When the agora was excavated, a “medieval wall” crossing the agora was taken down, and some architectural pieces were brought 

into the Museum, while others were let there. The observation put out that many blocks were reused blocks, coming from earlier buildings, 
and several ones wore traces of saw cuttings. 

13. Untill now no installation has been recognized, but with such a concentration of abandonned blocks wearing saw traces in the an-
cient agora area, the hypothesis of saw installations is to take in account. Many other details contribue to this hypothesis.

14. The first shape block might be an extracted block coming directly from the Thassian quarries, but it might also be a “second” reuse 
of the block, as the Roman base cut in probably three parts, each one recut in slabs. 
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Abstract
The Early Hellenistic Caryatids Tomb, discovered in NE 
Bulgaria, is a product of highly trained architects and 
masons, experienced in all the stages of stone process-
ing. Newly-discovered tombs and masoned graves in the 
necropoleis of the Getic capital confirm the idea of the 
workshops’ potential, provoking a search for the stone 
quarries, the location of which was later established by 
geological surveys. Archaeological investigations of the 
city revealed new evidence of stonecutting and masonry 
techniques both in the capital and the tombs. Ruins of 
huge fortification walls, monumental gates and addition-
al fortifications, as well elements of buildings inside the 
city were unearthed, which indicate that the building of 
the city involved the mobilization of considerable mate-
rial, human and technical resources.

Keywords
Thrace, Getae, capital Helis, monumental tombs, fortifi-
cation walls, masonry, stone cutters, tools.

The question about the techniques and tools used 
for carving pieces of sculpture in ancient time always at-
tracted scholars’ attention (cf. Palagia 1987 with bibliog-
raphy and discussion; Boschung and Pfanner 1988 with 
bibliography and discussion). Equally important are the 
studies on the techniques for dressing stone blocks, and 
on the instruments and constructive methods, applied in 
civil and military architecture (Martin 1965; Orlandos 
1966; Lawrence 1996, 167-170). A particularly useful 
work, tracing stonecutting techniques and instruments 
from ancient through medieval times to the present, is 
the one by Jean-Claude Bessac (1987).

The royal Caryatids Tomb, discovered twenty eight 
years ago near the village of Sveshtari in North-eastern 
Bulgaria (Fig. 1), a famous monument of the Early Hel-
lenistic architecture (Fol et al. 1986), is a product of 
highly trained architects and masons, experienced in all 
the stages of stone cutting – from quarrying to polishing 
and carving (Chichikova and Stoyanova 2009).

The discovery in later years of new tombs and ma-
soned graves (Gergova 1992; Chichikova 2008, 17-18, 
25; Gergova 1996, 13-20, 26-29, fig. 6-11, 13-15, Pl. 
V-X, XVIII-XXI; Gergova 2008, fig. 4-7, 10-12) in the 
necropoleis of the Getic capital Helis (Fig. 2) confirmed 
this hypothesis and completed the notion of the work-

STONE-CUTTING wORKSHOPS AT THE GETIC CAPITAL HELIS  
(NE BULGARIA) – TOOLS AND TECHNIQUES

T. Stoyanov and D. Stoyanova

shops’ potential, provoking a search for the stone quar-
ries. Several locations have been successfully established 
by the surveys of geologists of the Sofia University (Fig. 
2, I-II) (Ivanov and Pimpirev 2005)1. 

In the meantime, archaeological investigations in the 
city revealed new important evidence on the stonecut-
ting and masonry techniques, both in the capital and the 
tombs in its necropolis. At present, the data point to a 
well planned development of a regional centre (capital) 
of the Getae in the beginning of the Early Hellenistic 
times ca. 325-320 BC (Stoyanov 2002, 212-214; Stoy-
anov et al. 2006, 20-21)2. 

Two lines of the fortification walls, at least two mon-
umental gates, three dieteichismae, two towers and other 
additional fortification elements, as well as parts of build-
ings inside the city have been investigated (Stoyanov et 
al. 2006, 5-14, figs. 1-8, 10-13, 16-17; Stoyanov et al. in 
press, chapters I.1-4). The main wall, built with faces of 
large rough-hewn blocks of local limestone is about 2 km 
long and ca. 3.60 m thick, with a reconstructed height of 
at least 7.00-7.20 m. These facts indicate that during the 
building of the Getic capital large quantities of building 
materials were amassed, and considerable economic and 
human resources, as well qualified craftsmen were mobi-
lized for such activities (see especially in Stoyanov 2006, 
24-25). During the excavations of diateichisma No. 3 
another quarry has been discovered (Fig. 2, III; Fig. 4), 
which obviously was the source of building materials for 
this fortification itself, but also for other constructions 
in the city (Stoyanov et al. 2006, 8-12, fig. 13-14; Stoy-

1. Unfortunately, no evidence of traces of ancient quarries in the immediate vicinity of the Thracian city has been previously mapped or 
photographed, which makes it impossible to offer more precise observations on the technology of extraction of building materials.

2. The most exhaustive information is to appear in Stoyanov et al. in press, chapters I.1-4.

Fig. 1. The Caryatids Tomb. 
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anov et al. in press, chapter I.4). The method applied for 
the extraction of the blocks was through carving grooves 
along their sides and then separating them from the bed-
rock. It was popular in various parts of the ancient world 
(cf. Gutiérrez Garcia-M. 2009, 269-270, fig. 294 and 
references; for good parallels of quarries for various sorts 
of limestone, see Shiloh and Horowitz 1975, 37, 39-47 
figs. 1, 3, Pl. 1, VI, VII; cf. Gutiérrez Garcia-M. 2009, 
249-251, figs. 286-288). The stone pit has the stepped 
appearance that is usual for this method. The presence 
of a roughly constructed sloped platform for dragging 
down and taking away the large blocks that descends di-

rectly under the quarry’s terraces is another typical fea-
ture of this method of extraction (Hellmann 2002, 81-2, 
fig. 78) and corroborates the view that the material from 
the quarry was also used for constructions in other parts 
of the city. 

At present, the plateau’s slopes appear naturally ter-
raced due to the layered structure of the limestone bed-
rock. This structure made for a handy source of con-
struction material. With time the terraces’ surface grew 
wider and they were abandoned once the need of build-
ing materials decreased. Then, the possibility arose to 
build over such terraces or groups of terraces and resi-

Fig. 2. Plan of the city 
of Helis with parts of 
necropoleis and key 
sites mentioned in the 
text: A) South Gate; 
B) North Gate; C) 
Reservoir; D) South-
West Quarter; I-III – 
Quarries; E) Early Iron 
Age fortified settlement; 
F) Bone manufactory; 
H) Large dwelling 
complex 

Fig. 3. Quarry at 
Diateichisma No. 3.

STONE-CUTTING wORKSHOPS AT THE GETIC CAPITAL HELIS (NE BULGARIA) – TOOLS AND TECHNIQUES
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dential and production complexes appeared. In the last 
few seasons, two such complexes were investigated on 
terraces on the southern slope of the plateau (Fig. 2. F, 
H) (Stoyanov et al. 2006, 15, 39, figs. 22-23, 59). Af-
ter clearing the debris of two rooms of one complex, 
grooves were identified in the firm bedrock of the main 
terrace, left from the extraction of stone blocks. Quar-
rying building materials from sites in the interior of an-
cient cities is a practice that is well attested throughout 
the Mediterranean (Aylward 1999, 168-169 and com-
ments in notes 36-38). 

It should be noted that, in the Thracian city’s sur-
roundings, evidence was discovered of earlier use of local 
materials, already in the Early Iron Age. Near the city, a 
settlement from this period was investigated (Fig. 2, E), 
where, in addition to the northern and southern walls, 
(ca. 2 m thick), two large buildings were documented, 
with foundations constructed of split and roughly-hewn 
stones, just as in the case of the circuit walls (Fol et al. 
1986, 13; Gotsev 1992, 73, 75-76). Under the tumuli of 
an Early Iron Age necropolis some 2 km to the south of 
the city, circular enclosures and burial structures of split 
and roughly-hewn stones up to one meter in length were 
investigated (Stoyanov 1997, 21, 23, 28, 95, plan 1-2, 
figs. 10, 25). 

It is clear, however, that stonecutting in this part of 
Thrace reached its real heyday after the middle of the 
4th century BC, when the construction began of forti-
fied Getic settlements and most of all of monumental 

tombs. The exploitation of Muschelkalk quarries in the 
surroundings of the Greek colonies on the western coast 
of the Black sea, including Histria, Apollonia, etc., be-
gan already in the Archaic Period and continued through 
later centuries (Avram 1992, 14-15, n. 81-82). The prox-
imity of the Greek colonies and the intensive contacts 
between Thracians and Greeks probably predetermines 
the development of local traditions in quarrying and 
working the stones. Geologically speaking, Northeast-
ern Thrace is particularly rich of Cretaceous limestones 
that have good technological characteristics as construc-
tion material. They are accessible in surface deposits that 
could be easily exploited and the material easily trans-
ported. The large ashlars, the Caryatid panels, and the 
monolith doorjambs of the chambers of the tombs in the 
region testify for the quality of the quarried stone and for 
the skills of the craftsmen that extracted and transported 
the stones. 

In the very beginning of the excavations, in the ruins 
of a room attached to the west wing of the South Gate 
(Fig. 2, A), a very well hewn stone block was unearthed, 
carrying a votive inscription to the goddess Phosphoros, 
presented by certain Menecharmos, son of Poseidonios. 
The prosopographic analysis reveals he was probably an 
inhabitant of a West Pontic Greek polis – a merchant or 
other professional (architect, soldier, etc.). In this period, 
the epithet Phosphoros is most often representative of Ar-
temis as Soteira – patroness of the poleis, fortresses and 
the military (Čičikova 1994, 35-36, figs. 8-9). 

Fig. 4. North Gate: plan 
and reconstruction (view 
from North); West wing 
from North-West. 
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Having in mind similar votives from the poleis in 
the North-western and North Pontic regions in Hel-
lenistic times (Rousyaeva and Souprounenko 2003, 
136-138, 143, 147-159, 188-195), the inscription itself 
most probably indicates the contribution of this Greek 
individual to the restoration or the reconstruction of 
the South Gate or another larger section of the Getic 
stronghold in the first half of the 3rd century BC. In the 
course of the investigations of the fortification system of 
the city, it was revealed that in some parts more devel-
oped techniques of stonecutting and construction were 
applied. At the North Gate (Fig. 2, B), at least two stages 
of development were distinguished. In the first stage, the 
foundation and the facing rows of both wings were con-
structed of well hewn blocks, and segment blocks were 
used for the façade of the West wing. Within the next 
stage (probably in the first quarter of the 3rd century 
BC), the gate was reinforced with a solid counterforce 
of dressed blocks (Fig. 4) that resemble the ashlars of the 
outer walls of the Caryatids tomb (Stoyanov et al. 2006, 
7-8, figs. 6-8; Stoyanov et al. in press, chapter I.2). Un-
fortunately, few similar elements of the fortification sys-
tem have been preserved, as the city was demolished by 
an earthquake around the middle of the 3rd century BC 
(Stoyanov 2002, 214; cf. Christoskov et al. 1995). This 
hypothesis is supported by the well hewn blocks, discov-
ered in the ruins of the Southern Fortification Wall. One 
of them has an asymmetrical hole (along the vertical axis) 
in the centre of the upper surface. It was discovered in 
the foundations of a room of a large building next to 
the southern fortification wall and illustrates the famili-
arity of the builders with various methods and means for 
lifting and mounting stone blocks, such as compound 
pulley hoists, lewis irons, lifting-tongs (kerb lifters), and 
cranes (Coulton 1974; Hellmann 2002, 86-88, fig. 96-
98). Probably, at that stage the fountain-reservoir with 
capacity at least 20000 dm3 was constructed (Fig. 2, С) 
at the strong karst spring (Balkanska 1998, 46-48, Plan 
І. 4, figs. 36-37; Stoyanov et al. in press, ch. I. 4) that 
supplied with water the thousands of inhabitants of the 
Getic capital (Stoyanov et al. 2006, 7, 16-17). Another 
evidence of the large stone-working activities is the rock-
cut road, 5.0-5.4 m wide and ca. 240 m long that begins 
at the reservoir (Fig. 2, D) and connects the lower city 
with the main part on the plateau. 

In the last few years, new section of the fortification 
system of the Thracian city was discovered unexpectedly. 
It was built to protect the so-called South-western Quar-
ter and is situated at the most strategic point of the whole 
fortification system (Fig. 2, D). It was made with the best 
masonry work found at the site (Stoyanov et al. in press, 
ch. I. 3).

In the course of the investigations of the South-west-
ern Quarter’s fortifications, it was established that in the 

construction of this key strategic point of the whole forti-
fication system well hewn stones were used, but also ash-
lars dressed with various pointed, flat and toothed chis-
els. The fundament is made of large blocks, embedded 
in the bedrock (Fig. 5). The blocks of the first couple of 
rows have anathyrosis3 and assembly ports4, indicative of 

3. Anathyrosis is observed on the upper, lower and side surfaces, and the band is from 4 to 6-8 cm wide, made with flat-tipped and 
toothed chisels (cf. Fig. 9). On the anathyrosis in the Greek architecture, see Lawrence 1996, 167, ill. оn p. XIV; Hellmann 2002, 83-4, figs. 
84-85, Pl.IX; Adam 1984, fig. 111.

4. Assembly ports are 6-8.5 cm long and 2-3 cm wide. On longer blocks, there could be two or more of them. 

Fig. 5. View of Wall III and part of the tower in the South-
West Quarter from South-East. 

Fig. 6. Heap of blocks and quadrae in the Tower ruins to the 
West of Wall V, from North. 
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high quality masonry work (Figs. 5, 6). The wall has two 
faces with filling of split stones and clay. The faces were 
made of rows of well hewn blocks (quadrae). Initially, 
the stone blocks were dressed with hammers with various 
functional ends (Fig. 7 a-c), then the faces’ sides have 
been tooled with sharp cutters and chisels of plane and 
toothed edges (Fig. 8) (Bessac 1987, 121-148, figs. 28-
32)5. As far as it can be concluded from the observations 
so far, the upper and the lower surfaces of the blocks were 
dressed with flat-tipped chisels. Other processing and 
construction techniques were used as well, such as rebat-
ing strips along the edges (Fig. 7 b-the lower examples), 
bevelled edges using of L-shaped blocks (Fig. 6 d, e), etc.

No stonecutting tools have been discovered during 
the long years of investigations of the city’s fortifications. 
Observations made on the newly-unearthed blocks of 
the southwestern fortification wall are sufficiently reveal-
ing to allow reconstructing at least some of these imple-
ments. The tools’ traces indicate that two sizes of toothed 
chisels were used: one with 8-9 cm wide working edge 
and 2 mm wide teeth, and another with 4-4.5 cm wide 
working edge and 2 mm wide teeth. Still greater variety 
is observed in the flat-tipped chisels. Based on the traces 
they left, several sizes were used, with a working edges 

Fig. 7. a-c) Implements and stages of treatment of the blocks 
from the fortification walls and the tomb. 

5. As seen on Fig. 9 – upper left, the same effect could be obtained by using the so-called polka – a tool with combined working edges. 
Cf. Bessac 1987, 53-59, figs. 14-16.
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respectively 0.2-0.3 cm, 0.3-0.4 cm, and 0.5 cm wide, as 
well as a big flat-tipped chisel some 0.8-0.9 cm wide. In 
some cases the grooves left by the flat chisels are deeper, 
suggesting a different angle between the instrument and 
the surface. A deeper groove means a larger angle and 
vice-versa. Normally, the instrument does not move in a 
single direction and its angle to the stone surface is not 
constant.

Not infrequently, the use of various instruments 
could be identified on the same block; this fact suggests 
successive stages in cutting the stone or choosing differ-
ent techniques for treating various surfaces. 

Observations on wrought blocks and ashlars, dis-
covered so far, illustrate the use of pseudoisodomic 
technique with alternation of high and low courses. 
The blocks in the former are ca. 42-44 cm high, and 
the height of those from the latter is ca. 29-32 cm. The 
use of this technique is well attested in the monumen-
tal tombs from the Eastern Necropolis. There are more 
similarities in the dressing of the blocks (ashlars) and 
the masonry between the tombs and the fortifications. 
In the course of excavations of the tumuli covering the 
tombs, it was discovered that the builders finished some 
details on the spot, row after row, which led to the for-
mation of successive layers of stone debris (Chichikova 
and Stoyanova 2009; Fol et al. 1986, 20, 22, fig. 8; Ger-
gova 1996, 21, 30, figs. 22, 62, 69, 71). A layer with 
fine debris beaten into it was clearly distinguished in the 
front of the substructure of Wall III and the tower of the 
southwestern fortifications of the city (Fig. 5 – in front 
of the tower and wall III).

In the construction of the corners, blocks were used 
with smooth upright strips rebated along the edge that 
comprise all corner blocks along the vertical (Kienast 
1978, 73). This type of treatment of the corner bind-
ing above the substructure, typical of many fortresses in 
the Aegean in 4th-3rd century BC (Lawrence 1979; Adam 
1982) is clearly attested at the royal Caryatids Tomb 
(Fig. 9). Three stone blocks from corner structures, 
most probably from the tower of the fortification wall 
of the South-western Quarter (discovered at its eastern 
and western sides), point at the use of this method in 
the construction of the fortifications of the Getic capital 
(Figs. 6 a, 9 right)6.

Significantly enough, the closest parallel could be 
seen in the remains of the Early Hellenistic fortification 
wall of Histria (Hellmann 2002, 108, fig.130); the rela-
tions between Histria and the Getic city are well attest-
ed (Stoyanov et al. 2006, 26-30, figs. 41-42; Dimitrov 
2005, 143-145, 147-149). This building technique is 
attested at other Hellenistic urban centres in Thrace. It 
is documented at the southwestern corner of Tower 2 of 
the western wall of Kabyle (Stoyanova 2002a, annex I-2; 
cf. Domaradzki 1991, 57, fig. 6), at the gate of the north-
ern wall of the fortress on Nebet Tepe in Philippopolis 
(Stoyanova 2002a, annex I-7; Botoucharova 1963, 96, 

fig. 11), and at the residential centre in Kozi Gramadi 
locality near Starosel (Christov 2006, 38, 40, 134-135, 
ills. on pp. 112, 114). 

Above-presented new evidence of the existence of lo-
cal building and architectural workshops, in the emer-
gence and development of which people of Greek and/
or other origins probably played an important role, 
acquire sharper outlines once set in the context of the 
local history and the cultural relations with the West-
ern Pontic polis and their metropolis, as well as in 
the broader framework of the basic trends in the de-
velopment of Early Hellenistic military and funerary 
architecture (Chichikova 1988, 139; Stoyanov 1990, 
124; Gergova 1996, 57; Stoyanova 2002b, 540, 542; 
Tsetkhladze 1998, 97; 2002). In the authors’ opinion, 
the accumulation of observations, as well as the study 
of traces of various stonecutting tools and of the execu-
tion of various constructive (respectively architectural) 
elements provides possibilities to distinguish a school 
(or the ethno-cultural region), to which the stonecut-
ters belong. Studies in this direction already exist in the 
scholarly literature (Boardman 2000, 19-51). 
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Abstract
My paper will highlight the importance of Luni marble 
in the architectural and sculptural programmes of the 
Western Roman Empire with reference to the modes 
of exploitation of the quarries, to their juridical status 
and to the local production of semi-worked sculptural 
and architectural artefacts for export. I shall also take 
into consideration the labour organization in the sites 
where Luni marble pieces would arrive through a further 
examination of some inscriptions in Rome mentioning 
marble workshops and of some hallmarks on products in 
Luni marble found in Rome, Cartagena and Merida for 
Spain, Cherchel for Africa. At Julio-Claudian times, it 
was not possible to farther delay the need to distinguish 
between the Luni marbles – and not only – destined for 
the monumental buildings in Rome clearly promoted by 
the emperor (private patronage built the last temples at 
the beginning of the Augustan age and then disappeared) 
and for which the imperial administration would bear 
only the costs for mining, transport and installation, 
and the marbles destined instead for the Italian or pro-
vincial cities whose costs would have been directly born 
by the local elites or city governments with the excep-
tions of very few imperial donations mostly limited to 
the Augustan age and of cities founded directly by the 
emperors.

Keywords
Luni marble, labour organization, products, cost, Italy, 
Julio-Claudian.

Introduction

My paper will highlight the importance of Luni mar-
ble in the architectural and sculptural programmes of the 
Western Roman Empire with reference to the modes of 
exploitation of the quarries, to their juridical status and 
to the local production of semi-worked sculptural and 
architectural artefacts for export. I shall also take into 
consideration the labour organization in the sites where 
Luni marble pieces would arrive through a further exam-
ination of some inscriptions in Rome mentioning marble 
workshops and of some hallmarks on products in Luni 
marble found in Rome, Cartagena and Merida for Spain, 
Cherchel for Africa. 

The areas investigated are however limited to the 
western provinces of the Empire, and the premise is that 

THE QUARRIES AT LUNI IN THE 1ST CENTURY AD: FINAL CONSIDERATIONS
ON SOME ASPECTS OF PRODUCTION, DIFFUSION AND COSTS

P. Pensabene

studies on white marbles have greatly progressed: from 
a first phase when all the coarse grain marbles used in 
architecture were thought to come from Proconnesus 
and all the small grain ones from Luni, to a second one 
that has acknowledged the importance of the production 
of provincial quarries. Suffice it to mention scientific 
progress in Spain which has offered the opportunity to 
distinguish between the coarse grain white qualities from 
Almadén de la Plata and from Mijas (Baetica) and those, 
on the other hand from Proconnesus or even from the 
Pyrenees, in so far as it has reconstructed the imposing 
quarrying activity in Spain itself. It is a study that ought 
to be carried out with historical methods of interpreta-
tion much more sophisticated than the ones used in the 
past decades (Fig.1).

Though quarries with fine grain marble have not 
been discovered in the Hispanic and Gallic provinces, 
we can still about the role played by the African quarries 
of Gebel Filfila (Algeria) where a beautiful fine grained 
white marble was quarried, similar to the Luni one. In 
addition, we are coming to appreciate the massive pro-
duction of white or bluish-white marbles from the Pen-
telic quarries for the export to the West, not only for 
sculpture but also for architectural artefacts. In this sense 
we must then cite the use of Pentelic marble at Carthage 
and Leptis as well as in the Forum of Nerva in Rome. 
Within the same framework of white marbles, the role 
of the fine grain, white Dokimeion should be better un-
derstood: a good quality of it (without veins or nearly so) 
was produced in large quantities in the nearby quarries 
district of Altintaş. Another similar quality was quarried 
in the area of Göktepe, some 70 km southwest of Aphro-
disas, where the quarries produced a white marble with 
a very fine grain besides an important variety of bigio 
morato1, whilst in the immediate vicinity of Aphrodisias 
there were white marbles only with coarse grain. 

In the past there prevailed a pan-imperial and mo-
nopolistic view about the quarry administration and the 
delivery of the products, dictated by the fact that most 
of the best known quarries were those whose blocks had 
been discovered in the marble warehouses in Rome or 
Portus with inscriptions that undoubtedly would refer to 
a state controlled organization. But a more articulated 
vision of the production modes has been necessitated 
by the large diffusion of “imperial marbles” all over the 
provinces of the Empire, even in private contexts, as well 
as public monumental edifices commissioned by private 
citizens or by the city government (either municipial or 
colonial). Alongside this, more and more evidence attests 

1. Attanasio et al. 2009, 312-248, in page 340, note 116, on the analysis of the centaurs’ stone in Hadrian’s Villa.



732

to the wide use of local marbles associated with imported 
ones, the marmi sostitutivi. Other factors are: the con-
tract system, the vested interests of the local elites in the 
lucrative exploitations of the lithic resources, workshops 
near the most important quarries of white marble which 
produced sculptural and architectural artefacts to sell to 
private citizens. Examples are the Attic and Dokimeion 
sarcophagi, the Attic reliefs – suffice it to quote the 
wrecked cargoes of the Piraeus – the sculptures roughed 
out for local finishing the trapezophoroi in the shape of 
statues or group of statues once again in Attic, Aphrodis-
ian2, Dokimeion,3 Proconnesion, Thasian marbles, and 
so on4.

The quarries of Luni: imperial control and 
property, contracts and private properties

We take again for example, the quarries of Luni to 
reach a clearer comprehension of the complex activities 
connected to marble extraction, a comprehension more 
in keeping with the knowledge we have about the or-
ganization that in the imperial age exploited the metalla. 
With respect to the past we can now read much more 
critically in the long history of those studies begun by 

Bruzza in the late nineteenth century and, at the same 
time, we can value the important discovery of a set of 
roughed out architectural artefacts, found in the quarries 
and published by Dolci, and the recent epigraphic con-
siderations by Mennella, Angeli Bertinelli and Segenni5. 

Until a few decades ago historians persisted in em-
phasizing the short but famous passage in Suetonius 
(Suet., Tib. 49, 2), mentioning a legal suit filed by Ti-
berius around 22 AD to deprive the cities of the right to 
exploit mines and quarries scattered all around the Em-
pire and to put them under the direct control of the Em-
peror. Among the quarries, in first place modern histori-
ans quoted the ones at Luni, for which were reconfirmed 
both the imperial ownership starting with Tiberius him-
self as well as the control carried out on them in the statio 
marmorum in Rome. A special sector there was reserved 
for the control of the marble blocks from Luni, a fact that 
is confirmed by the presence, of two Flavian imperial 
freedmen, accountants specifically in charge of cargoes of 
Luni marble (tabularii marmorum lunensium) (CIL VI, 
8484, 8485).

This process of expropriation must have noticeably 
advanced because of Tiberius’ decree given that, by that 
time, some large quarries must have already fallen under 
the emperor’s authority either by means of a conquest 

2. Phillips 2008, 253: the trapezophoroi mainly reproduce Dionysos and Eros, but also other gods (Artemis, Attis, Heracles, Marsia, Pan, 
and Poliphemus), drawing on sculptural models from the classical and Hellenistic ages.

3. Fant 1989, 47-152; Filges 1999, 377-430; Herrmann and Tykot 2003, 59-75.
4. Micheli 1991, 79-112, in particular 103-104; cf. Bartman 1984a, 1984b.
5. Angeli Bertinelli 1983; 1993, 281-332; 1995, 45-60; 2008, 469-483; Paribeni and Segenni 2003, 65-79.

Fig. 1. Map of the main white marbles quarries in the Mediterranean region.
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or of a changeover from personal property to state prop-
erty, although some scholars diminished the extent of 
Tiberius’ decision6 and others mainly limited it to the 
Luni quarries (cf. Dodge 1991, 32; Fant 1988, 1989a, 
1989b). We do not know, though, how long it took and 
if it involved all quarries or only the main ones, as one 
might surmise from the evidence that private ownership 
of metalla continued to exist.

Imperial control at least of the Luni quarries, whose 
marble was used in Rome already in the late republican 
age (cf. NH, XIV, 1, 6)7, must have certainly begun in 
the Augustan era even though at first they still belonged 
to the colony. However, they must have been, all or at 
least in part, run by imperial slaves or freedmen at the 
moment when in Augustus’ forum (31 BC - 2 AD), a 
Corinthian capital of a semi-column with the mark […]
N XX […] / […] CAES A […] was employed (Pensabene 
1998, 333-362). We are in the same period when in the 
temple of Apollo Sosianus (completed between 32 and 
20 BC) was used a block marked -↓ XII ER (Pensabene 
1998, 333-362). This mark appears associated with an 
imperial slave in the Luni quarries8 where in fact it is 
grafted together with the abbreviation CAES interpreted 
as Er(otis) Caes(aris Servi) and with the name of Tiburti-
nus, in charge of the locus (Tib(urtini) L(oco) ) 9

So, we can certainly assign to the Augustan Age two 
blocks out of which have been sculpted architectural el-
ements of contemporary monuments: one can be con-
nected with the name of Eros, an imperial slave and with 
Tiburtinus; the other is marked CAES plus a numeral. 
This fact allows us to put forward the hypothesis that 
already in this period, but probably even later on, the 
quarries at Luni were partially under direct control of the 
emperor (that is, well before Tiberius’ decree) but also, 
in part under the control of the colony of Luni which 
had to collaborate with the imperial administration. This 
conclusion is reinforced by blocks at Colonnata which 
are inscribed either with imperial slaves, or with colony 
slaves, not necessarily before or after 22 AD, but contem-
porary. We are speaking about the blocks in the Gioia 
district of the Colonnata district, on two adjacent sides 
of which are inscribed the name of the person in charge 
of a locus, Tiburtinus again followed by a number, as well 
as the mark Er(os) Caes(aris servus) (CIL XI, 6723, 2). 
Another block from Fossacava, also within Colonnata, 

points on to a similar result. On one side is inscribed 
a reference to the colony followed by Sol(umarus) (CIL 
XI, 6723, 5b), the name of an individual who together 
with Hilarus10 and Tiburtinus appears also in the Fasti 
of a guild of marmorarii11 which list the names of a few 
Decurion slaves for the years 16 and 17 AD. In the same 
district of Fossacava were found blocks with the marks 
Ephe(bi) Cae(saris servi) and Epheb(i) Aug(usti servi) (CIL 
XI, 6723, 5d), and Ti. Iulius Pr(iscus) o Pr(imus) (CIL XI, 
6723, 5e), officers, therefore, of the imperial administra-
tion. Then, the very Fasti of the Guild, encompassing 
in the whole the years between 16 and 22 AD (CIL XI, 
1356) contain the names of marmorarii involved both in 
the imperial and colonial or municipal administrations: 
we have noticed earlier the presence in Rome already in 
the Augustan age of marks referring to the imperial ad-
ministration. On this basis, therefore, we could not ac-
cept as an explanation the theory proposed in past that 
the coexistence – in the same quarrying districts or even 
on the very same block – of marks both imperial and of 
the colony, was due to a new marking of the blocks that 
took place when the control on the quarry was trans-
ferred from the colony to the emperor, which would have 
happened in 22 AD with Tiberius’ decree (Dubois 1908, 
6), but actually before that. In fact what emerges here is a 
collaboration between the central administration and the 
colony which accounts for the involvement of the ruling 
and the entrepreneurial classes of Luni in the exploitation 
of the marble and their consequent enrichment. Within 
this frame of reference we understand how already in 27 
BC Octavianus appears as patronus of the city in a dedi-
cation on a marble pedestal, a fact that already implies 
the close relationship between the emperor and the city 
(CIL XI, 1330; Angeli Bertinelli 1983, 69-70 n.14).

It is beyond doubt that in the 1st century AD a large 
part of the marble quarries at Luni belonged to the state 
because such an important productive sector for the 
building policy promoted by the emperors, could not be 
not in the control of the central administration (cf. Fant 
1999, 277-280). But despite the fact that the first consu-
lar date on one of the blocks, according to an administra-
tive use unique to the imperial quarries, is as early as 27 
AD (Mennella 1989), the imperial control anyway had 
certainly begun earlier. It is within this context that we 
must see both the fact that in the Tiberian era slaves from 

6. Maischberger 1997, 19; Paribeni and Segenni 2003, 76, to whom we refer for a summary of the interpretations of that passage.
7. Cf. Dolci 1995, in particular 361 where dates to the years around 80 the time when the Luni entrepreneurs under the control of the 

colonial magistrates had started to industrially exploit the huge marble layers of the Apuan Alps so much that they conquered both the public 
and the private market in Rome already in Caesar’s time. This first production is mainly for Rome and not for Luni, therefore the arrival from 
Rome of the entrepreneurial class was surmised in close connection with the Roman patrons. 

8. Paribeni and Segenni 2003, 75, note 27, on the use of Caesar and Augustus in the onomastic formulas of slaves and freedmen.
9. CIL XI, 6723-2. About the meaning of locus: Angeli Bertinelli 1993, 286. On the use of the sign ↓ to mean the integer 50, used until 

the Augustan-Tiberian age, see: Gordon 1957, 181; Paribeni and Segenni 2003, 77.
10. This is the interpretation of a mark on a block where also appears the reference to the colony (CIL XI, 6723,1). Cf. thus, the different 

interpretation of the mark in Philocalus in Angeli Bertinelli 1993, 287; Paribeni and Segenni 2003, 73, note 17, where, instead, Hilarus is 
acknowledged in AE 1998, 436c; CIL XI, 6723 5b. 

11. CIL XI, 1356: it is the famous Lapide Salvioni, found in the vicinity of Colonnata, with the names of the consuls of 22 AD and the 
Fasti of a guild of quarry technicians, both slaves and freedmen consisting of one magister and four decuriones of the year between 16 and 22 
AD: that of the year 17 is Tiburtinus (Angeli Bertinelli 1993, 318).

P. PENSABENE
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the colony were replaced by imperial ones: the servants 
of the Domus Augusta to whom was entrusted the marble 
quarrying; and also the persistence of teams supervised 
by vilici, who enjoyed a certain autonomy but were also 
linked to families of the city of Luni. This certainly high-
lights a more complex reality than previously envisioned. 

In this regard we can point to a block found in 2003 in 
the Luni quarries, and immediately published (Bartelletti 
2003, 49-62) (Fig. 2) It is of a parallelepipedal or slightly 
trapezoidal shape and unusually large for these quarries 
(1.53x1.72x2.64 m), but not unparalleled, in light of an-
other block now in the Carrara Museum (1.16x1.33x2.70 
m) which we believe was destined to the Augustan build-
ing yards in Rome. On a sawn side (the first evidence for 
manual sawing on a quarry block) there are still visible 
three quarry marks (notae lapicidinarum), whilst a fourth 
one, upside-down relative to them, is on the opposite side 
treated with “subbia”. All of them show traces of red lead 
paint. The first and the third ones are incised more deeply 
and show the two already known names of Tiburtinus and 
Eros - 1)Tib(urtini Loco) CDXXCVII / 3)Er(otis) Cae(saris) 
s(ervi)- the first of which followed by a rather high nu-
meral (477), the third and fourth ones, cut more superfi-
cially, present a name of uncertain reading. For this have 
been proposed the Greek Erinou or, in Latin, the abridged 
form Epin<ic>ius, in the first case proving the presence of 
expert technicians (for sawing?) coming from the East and 
in the second case recalling a name already known in a vo-
tive shrine dedicated to Silvanus in the Carrara area12. In a 
tentative interpretation, I would propose that the first line 
mentions the person in charge of the quarrying activity in 
that sector of the quarries to which that particular locus 

marked on the block belonged; in the third line appears 
the name of the administrator or of the imperial inspec-
tor of the district where the sector lay and who supervises 
the loading and the forwarding activity to Rome; in the 
second and the fourth lines appear the names of the tech-
nician specialized in particular operations such as that of 
sawing a block. 

Diffusion of the Luni marble between the 1st and 
the 2nd century in Italy and in the Western 
provinces

It was certainly Augustus who inaugurated a policy of 
control first and of acquisition after, directed toward the 
main marble quarries, not only Luni but also Teos, Doki-
meion and Simitthus, probably with Agrippa’s help, to the 
extent of being able to decorate the fountains in Rome 
with 400 columns (Pliny, NH, 36, 121), with the intent 
to make sure to acquire large pieces and shafts of marbles, 
and to keep the market under control. We have seen how 
Augustus would redirect the trend toward privata luxuria, 
also expressed with the use of marbles, to emulation of 
the publica magnificentia (in first place suggested by the 
imperial patronage). It is meaningful that Vergil (Aen. 
VI, 69) ascribes to Aeneas the intent to donate a temple, 
completely in marble, to Apollo and Hecates (Phoebo et 
Triviae solido de marmore templum)13. Here, in order to 
fulfil the god’s predictions, Augustus actually had the Sy-
billine Books moved to his new temple of Apolo Palati-
nus, which was completely in Luni marble. 

12. Bartelletti 2003, 54 (with a discussion on the interpretations of the barred D in the numeral, p.55): cf. Angeli Bertinelli 1993, 2932, 
figs. 310, 311.

13. Cf. also Serv. Ad Aen. 8.721: Ipse, sedens niveo candentis limine Phoebi: in templo Apollinis in Palatio de solido marmore effecto, quod 
adlatum fuerat de portu Lunae, qui est in confinio Tusciae et Liguriae: ideo ait ‘candentis’.

Fig. 2. Carrara, quarry block 
with epigraphic evidence.
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We have, then, very sound evidence of the interest 
that the State felt for these quarries already since the Au-
gustan age, whatever part of the district was directly con-
trolled by the imperial household or the city of Luni. On 
the other hand the extensive use of this marble in con-
temporary monuments in Rome had been made possible 
only by means of an inflexible organization of both the 
quarrying activity realized for the needs of the Urbs and 
the transport to Rome. Such an interest grew more and 
more in the Julio-Claudian and the Flavian era because 
of the extensive use of the Luni marble in the projects 
of monumental buildings of official Roman architecture 
and made their own by the local elites in the Gallic and 
Hispanic provinces besides Italy itself, projects in which, 
as it is well known, the imperial cult played an important 
role.

In this same period we must now distinguish between 
marbles, Luna and also others, destined to Rome and 
those destined to the Italian and provincial cities. The 
first group was used for the monumental buildings in 
Rome clearly promoted by the emperor: in fact, the last 
temples built under private patronage belong to the early 
Augustan age. For marbles destined to Rome the imperi-
al administration bore only the costs for quarrying, trans-
port, and installation. For the second group instead, the 
costs were directly borne by the local elites or by the city 
administration, with the exception of the few and scarce 
imperial donations, mainly limited to the Augustan age 
and on the occasion of direct foundations of a city. 

But the process of building in marble (marmorizzazi-
one) in many cities in the provinces of Gallia or Hispania 

may be defined as grandiose and involved mining activi-
ties accompanied by the production on the very sites of 
the Luni quarries of architectural artefacts of huge di-
mensions (Fig. 3) and the establishment of sea transport 
companies, to which bear witness, among other things, 
the two shipwrecks at porto di Luni (Lerici), Saint 
Tropez and at Porto Novo (Corsica). Marmorizzazone 
advanced so formidably that within a few decades it had 
modified the monumental panorama of cities such as 
Cordoba, Cartagena, Tarraco, Arles, Narbonne, Nimes, 
Lyon, and Autun. In the course of time and depending 
on command, capitals and other architectural elements 
were produced in a more advanced stage of working, as 
a capital of a Roman villa at the mouth of Magra shows. 

The monumental development of Luni and the 
relationship of her ruling classes to the quarries

We can explain the monumental development of 
Luni because it was based on exactly those factors which 
we have identified as giving the ruling classes the oppor-
tunity to acquire great wealth. It is worth emphasizing 
that the great urban transformation of Luni coincided 
exactly with the late Augustan and Julio-Claudian age. 
This was the period when the forum and the public 
edifices richly decorated with marble and bronze statues 
underwent a monumental development and the grandi-
ose theatre was built14 whilst the large domus with floor 
marbles (from Luni quarries and imported), mosaics and 
frescoes15 acted as their private counterparts. 

14. Frova 1973, 29-53; 1984, 35-44; Conventi 2008; Angeli Bertinelli 2008, 476.
15. Cf. Dolci 1995, 363: in the first half of the 1st century BC the use of marble in the houses in very scarce (Casa degli Affreschi) and 

the first use at Luni of her marble would be witnessed in the 2nd century BC by M. Acilius Glabrio’s and M. Claudius Marcellus’s bases found 
in the Capitolium area (Angela Bertinelli 1983, 68, 171-197); however little evidence we have at Luni of her marble during the 1st century 
BC, the opposite of what happens in Rome, for whom then the production of Luni marble was destined. The situacion changes at Luni in 
the 1st century AD, not only for the large use of marble from her quarries, but also for the arrival of a number of imported coloured stones, 
which were much used also in the houses where we find all the main “imperial” colured marbles. Within public buildings is documented 
a floor opus sectile with bardiglio and giallo antico (Dolci 1995, 366, to read also for the classification of the white marbles used at Luni: - 
classe I, statuario; classe II, bianco chiaro, classe IV, bianco venato, classe VII, bardiglio: Dolci 1987, 456-457; cf. Pensabene 1988, 411-418; 
Pensabene and Panella 1999).

Fig. 3. a and b Museum of Carrara, architectural artefacts.
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We can then state that in the years between 30 and 
60 AD the unitary project to redefine the sets of civil and 
religious monuments caused the complete disappear-
ance of most of the preceding structures (Durante and 
Gervasini 2000) with the exception of the ancient repub-
lican Capitolium, which was nonetheless involved in the 
building activity of the time. As a matter of fact between 
the temple and the triple portico a basin / fountain (Du-
rante and Gervasini 2000, 62, fig. 31,3) was fit in, which 
recalled temples for the imperial cult at Evora, Guelma 
and Ostia (Pensabene 2007) and moreover on the op-
posite side of the square the Curia was also built. On the 
side of the temple a large civil Basilica rose with three 
naives separated by shafts with “rope” infill between the 
lower flutes (columnae rudentatae), 90 cm in diameter, 
plus a second order of similar but smaller shafts (Fig. 4), 
two feet in diameter with Ionic capitals (Fig. 5). A large 
number of fragments of the shafts have survived; the 
white-bluish Luni as well as bardiglio contrast with the 
extreme whiteness of the marble (also from Luni) chosen 
for the capitals. The number and the size of the columns 
point out a craftsmanship quality and an organizational 
structure with highly developed skills in the production 
of medium and large shafts. If the Basilica, on account of 
the large quantities of the elements of its elevation that 
have remained16, represents an exception there are any-
way other surviving elements of the architectural orders 
confirming the overwhelming use of marble in the fo-
rum where the porticoes were reconstructed at that time. 
There survive: a columna rudentata in cipollino, perhaps 
Apuan (Fig. 6), an Attic base with the tori markedly pro-
jecting with respect to the scotia (Fig. 7) and a Corinthian 
capital (Fig. 8) the dimensions of which match both the 
column and the base, probably suggesting a Corinthian 
colonnade in marble. 

Since we can observe that the surviving capital is very 
similar, both in style and type, to the capitals in Luni 

16. As they have been re-used in the sets of building such as fish pool, baths which from the end of the 4th to the beginning of the 7th 
centuries AD were set in the area north of the Capitolium.

Fig. 4. Rudentati shafts from the second order of the Basilica 
of Luni.

Fig. 5. Ionic capital from the second order of the Basilica of 
Luni.

Fig. 6. Shaft in cipollino Apuano from the Forum of Luni.

Fig. 7. Attic base from the Forum of Luni.
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marble present at Cherchel and at Córdoba in monu-
mental edifices from the Julio-Claudian age,17 we can 
bring forward the hypothesis that the Italian travelling 
labourers who sculpted those elements, and relying on 
semi-worked pieces of the Luni quarry (see farther down 
the marks of the Baebii) might have been native from 
Luni. We can also cite a whole block of buildings on the 
eastern side of the Forum, once private and then used as 
a new porticoed square with a temple dedicated to Diana 
(with only one cella on a podium 1.80 m high) at the 
south end, which should be considered as an imperial 
forum adiectum.

A certain atmosphere of prosperity in the city might 
be confirmed also in the Antonine and Severan periods 
when the large temple dedicated to the goddess Luna 
underwent restoration, as the large inscription over the 
frieze shows. It seems it had already been rebuilt in the 
Augustan age when the three-cella republican temple had 
been remade into a one-cella type and associated with 
the emperor (Durante and Gervasini 2000, 70). We are 
struck by the fact that in its reconstruction with a single 
cella, it reached the level of just seven metres above the 
ancient cocciopesto (Fig. 9), but the very large size of 
Caracalla’s inscribed frieze (Fig. 10) offers the opportu-
nity to surmise that actually this spectacular reconstruc-
tion dates back not to the Augustan age but to this very 
emperor in as much as it is in tune with the fashion he 
set in Rome, of temples on a gigantic scale brought to 
its farthest extent. Part of the pedimental trabeation has 
been preserved together with the smooth moulded ele-
ments, with the exception of a series of dentils on the 
under-cornice and of a lesbian kyma between the brack-
ets (Fig. 10). One should, though, note the accuracy of 
the intaglio of the kyma reversa and of the other mould-
ings (Fig. 10). A road paved in marble lead to the temple 
in the middle of the square and started at the entrance of 
the square from a minor decumanus. 

The economic causes that at Luni had enriched the 
more important members of her élite and also made pos-
sible such a process of monumental buildings must have 
been linked also to the opportunity to make enormous 

17. Márquez 2004a, 2004b; Pensabene 2004a, 2004b.

Fig. 8. Corinthian capital from the Forum of Luni.

Fig. 9. Luni, Great Temple.
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gains by means of the activities linked to the marble in-
dustry like the contracts but also with the organization 
of sea transport. Actually also for the “historical” quarries 
of Luni, with its large districts of Torano, Miseglia and 
Colonnata, we more and more realize how vigorously the 
more illustrious local families, alongside their political 
commitments, practiced an intense entrepreneurial ac-
tivity in the production of bricks and in their involve-
ment in types of sub-contracts in the exploitation of the 
marble veins. Within this context we have pointed out 
the Baebii and the Titinii18 and we should also recall a 
L. Titinus Viralis, sevir augustalis (Saladino 1980, 163ff., 
n. 7, tav. 7) who perhaps might be considered as a freed-
man of the Titinii, thus confirming his partnership in 
their business. 

Private sub-agents, often of a slave origin (Florus, 
Iulius, Baebius Nymphodotus, Q. Nunnius Apollonius) 
controlled a slave labour force organized in a way similar 
to that of the familia Caesaris (Mennella 1989, 133-140, 
in particular 138; Angeli Bertinelli 2008, 477). These 
agents held rights for large veins from which must have 
come blocks and other artefacts that surely went for sale. 
These very licensees were the ones that were able to relate 
with the members of the ruling classes of Luni that, in 
turn, via them, could manage their interests in the quar-
ries. We can for sure state that also at Luni, as in other 
important marble districts, quarry sections belonging to 
private citizens or granted to them, continued to exist 

also in the major productive areas (cf. also Dolci 1995, 
364), as Dubois already noticed about the sectors of the 
Tagliata and of Fantiscritti area which still under Trajan 
were licensed to privates (Dubois 1908, 6-11, 119-124 
on the Tagliata ). We can also ascertain that some Luni 
quarries remained property of the colony (Dolci 1995, 
364): a fact which outlines a “mixed” quarrying system 
which made possible the enrichment of the elites of Luni 
and not only of the imperial management and which 
also can explain how sculptural marbles from Luni and 
Paros could become competitive according to Pliny (NH, 
XXXVI, 4)19 despite the link between the quarries and 
the governmental control on the marble trade.

The quarry mark with the ligatured letters BAE on 
a large groups of blocks (Fig. 11) and capitals found in 
the Monte Strinato sector of Miseglia, for which an in-
terpretation as Bae(bi) (Paribeni and Segenni 2003, 66, 
67, 78) has been put forward, is never associated either 
with reference to the colony (which clearly marks the 
semi worked artefacts from the Luni quarries) or with the 
emperor, on account of the mention of imperial slaves 
under his orders (Paribeni and Segenni 2003, 78). We 
will recall that this is a mark that together with others 
appears on the architectural artefacts at Cherchel (on the 
upper plane of column/bases: Pensabene 1982b ) on the 
pedestal of a statue in Cadiz and on an altar of a private 
funerary monument in Rome20 and which could be con-
sidered as evidence of a private enterprise. 

18. Ciampoltrini 1989, 295-296; Angeli Bertinelli 2008, 476-7: the studied character had been a five-year duovir and flamen of Rome 
and Augustus with Claudius’ favour, and was involved in the productions of bricks (whose figlinae belonged to the gens Titinia), especially 
used in the building of the theatre at Luni but also in southern Etruria, and perhaps under “subappalto a titolo privato nello sfruttamento dei 
filoni marmoriferi” (Angeli Bertinelli 2008, 477; cf. also Angeli Bertinelli 1995, 45-60 in particular 48,49 on patronage deeds by members 
of the Titinii, among which the donation of a crypta. The powerful Titinii family was divided in two main branches in Luni: the Glauci 
Lucretiani, with a peak of their fortune in the Claudian and Neronian age, and the Petroniani whose economic and political ascent seems to 
ensue later (Angeli Bertinelli 1995, 49).

19. Cf. Dolci 1980, 34: the marble statues at Luni must have been “discovered” (to use Pliny’s term, NH, XXXVI, 1) in the first half of 
the 1st century AD.

20. Bruzza had interpreted this mark as abbreviation of ABAEVS, as on an altar pulvinar in Rome, A appears before the bridged mark 
BAE. However, S. Segenni has noticed that only on the piece in Rome appears the A before the marks whilst in all the other cases the mark 
is isolated and on this basis the interpretation BAEBI has been put forward, which as we have seen, is known at Luni right in connection 
with the quarries. 

Fig. 10. Luni, freeze (left) and cornice (right) from the Great Temple.
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It is also likely that important Italian senatorial 
families of Etruscan origin had some interest for short 
or longer periods in the production of the Luni marble. 
This can be confirmed by the presence at Tarraco of a 
L. Caecina Severus, son of Caius, who appears as flamen 
of the imperial cult and possibly as a generous patron 
of works in the provincial forum on the acropolis as his 
name appears (Alföldy 1975, 164-166, 529) at least on 
four dedications including an inscription with large let-
tering in the Cathedral, likely the dedication on a public 
monument. This complex in Tarraco is characterized by 
an extraordinary use of Luni marble, with edifices for 
the imperial cult employing shafts 12.80 m high. It is 
also certain that the acquisition of such a large quantity 
within a short period (ca. 60-70 AD) involved detailed 
relationships between the elite of the province of Tarraco 
and the Luni quarries. We would have a better insight 
into these relationships if we linked, as it is possible, the 
abovementioned Caecina with the Volterra family of the 
Caecina Severi, one of whom was the patron of the thea-
tre at Volterra A. Caecina Severus consul suffectus for the 
year 1 BC and Augustus’ valiant general21. The theatre 
is characterized by a generous use of Luni marble of the 
white quality and of bardiglio, and recently a connec-
tion has been surmised between this family and the Luni 
quarries as in the Apuan area the toponym Cecina (Piz-
zigati 2007, 75) occurs twice. Apart from the inscriptions 
of the members of the Emperor’s family the gentilicium 
together with the cognomen of the individual from Tar-
raco never again occurs either in Spain or in other prov-
inces. Should one note the different praenomen A. for the 
patron of the Volterra theatre and L. for that of Tarraco, 
on the basis of the different chronology (the inscriptions 
at Tarraco can be dated to the Flavian age, or at most to 
the beginning of the 2nd century AD) we cannot, how-
ever, rule out the possibility that freedmen of a member 

of the family with this praenomen might have moved dur-
ing the 1st century to Tarraco to see to their business and 
from whom the L. Caecina Severus of Tarraco probably 
descended. 

It is worth emphasizing that the large-scale importa-
tion of blocks and worked architectural members in the 
Augustan and Julio-Claudian periods was predicated not 
so much upon the prestige of Luni marble as the the ad-
vanced organization in production and distribution of 
blocks of sufficient size to fit the gargantuan proportions 
of temple architecture in the Gallic and Spanish prov-
inces. This organization is exemplified by the previously 
discussed production of partly worked architectural el-
ements, particularly capitals, bases and column drums, 
which were earmarked for export to these provinces, as 
the shipwrecked cargoes of St. Tropez and Porto Novo. 
The chronology of this production, the last decades of 
the 1st century BC and the majority of the 1st century 
AD, also explains the great flowering of the Luni quar-
ries in just this same period. The contraction begins in 
the 2nd century, not so much because of the possible silt-
ing up of the harbour of Luni or other contingencies, 
but because of the development of production of white 
marble in just those provinces like the Gauls and Spain 
which had denoted the high point of Luni. Now gigantic 
temples were no longer constructed, and when a project 
of greater scope was undertaken, local white marble sup-
plies were dominant. In the same century the distribu-
tion and use of Proconnesian marble grew to such an 
extent as to become competitive with Luni marble even 
in Italy and at Rome, and Luni marble no longer enjoyed 
the economic support of the wealthy commissions which 
had marked its fortune in the 1st century AD.

Therefore, for historical reasons, not limited to the 
progressive silting up of the harbour of Luni, the his-
tory of the quarries at Luni changed dramatically during 
the course of the 2nd century AD, not only because the 
use of its marble at Rome and in Western provinces was 
progressively accompanied and then displaced by Pro-
connesian and other eastern ones (Pentelic, Docimian, 
Afrodisian) These quarries also specialized in the produc-
tion of architectural and sculptural artefacts for export. 
A clue to the change is represented by the presence of 
soldiers in the Luni quarries during the Severian age, as 
shows shown by a votive dedication to the Nymphs by 
the imperial slave Athenius, vilicus superintendent of 
works who exercised control of the quarries via legionary 
officers such as the frumentarius of the II legion Italica 
and the optio M. Firmianus Spectatus22. 

The decline of the quarrying activity that had rep-
resented the main economic resource of the city is also 
shown by the growth of the practice of re-use of the mar-
bles even at Luni itself from the second half of the 3rd 

21. Pizzigati 1997, 124-156; cf. CIL XI, 6689, 54-55 on marks of the family’s roof tiles. Incidentally we recall that the Decii Caecina 
(on the family and its origin: PW v. Ceionius coll.1865-1866; CIL XV 7420) owned a domus on the Aventine, like Licinio Sura: Pensabene 
1982a, 90.

22. Angeli Bertinelli 2008, 476. Cf. CIL XI 1322 where Firmidius Spectatus appears on a dedication to Jupiter for the safety of Septimius 
Severus and his children. 

Fig. 11. Museum of Carrara, quarry block.
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century and beginning of the 4th century, as it is proved 
by some statue pedestals dedicated to the emperors of 
that period re-using bases on which appear magistrates of 
Luni either from the late-republican or first-imperial age 
(Angeli Bertinelli 2008, 480). 

All in all, we wanted to emphasize the case of the Luni 
marble to cast light on the complexity of the manage-
ment of a district of marble quarries where the “impe-
rial” appellative can no longer answer all of the historical, 
administrative, commercial questions implied in such a 
definition. Also the history of a quarry throughout the 
years is subject to significant changes and any statement, 
though based on archaeological or epigraphic data, should 
be valued according to the historical moment: along this 
line it would be well worth studying the consequences of 
the changes in the administrative system of the imperial 
quarries which took place in the Severian age.

The costs of the Luni marble 

The theme on the prestige connected to the use of 
the marble in these last years has been also linked to the 
problem of the cost of this material. During the Col-
loquio di Siena in 2008 I have considered with R. Mar 
the methods used to reckon the price of the Luni mar-
ble and of the biocalcarenite from El Mèdol used in the 
provincial forum of Tarraco, which I here shall briefly 
illustrate.

As we lack the relevant entry in Diocletian’s Prices 
Edict, drawn up when the Luni marble was no longer 
competitive, I tried to figure out its costs using data re-
garding a tomb in Rome dated to the Julio-Claudian 
age. The documented price of a shrine wholly sculpted 
in Luni marble with the portraits of the two dead freed-
men of the Sulpicii Galba and with a total volume of 
15 ca. cubic feet, was of 175 denarii, equivalent to 700 
sestertia. As the cost of the raw material can be calculated 
to be 70 HS, that is 10% of the total. According to the 
prices of some marble statues in Italy23 calculated by R. 
Duncan-Jones, we can consider a price of HS 70: 15 = 
4.67 = 5 ca HS to the cubic foot for the Luni marble 
(Pensabene 1978-79, 24, n. 43; Pensabene 1983, 62-63). 
Such a price is comparable to that of the white marbles 
in the Edict, if we carry out an equivalences with the 
price of wheat (Pensabene 1978-79, 24, n. 43; Pensa-
bene 1983, 62-63): as in Nero’s age for one modiu of 
wheat one would have paid between 8 and 10 HS24, that 
is about two denarii, while in Diocletian’s Edict we have 
a price of 100 Diocletianic denarii (though for a modius 
castrenesis of a larger size) we can have the value:

2 : 100 = 1,25 : x; 
Therefore the price of the Luni marble is equivalent to: 

x = 125/2 = 62, 5 Diocletianic denarii, 
a figure that is between the price of the white marble eu-
thydemianus (not identified), at 60 denarii and the hera-

cleoticon the white marble from Eraclea-sul-Latmo at 75 
denarii (about the marble prices in Diocletian’s Decree). 

In the history of the relevant studies, few and far be-
tween are the attempts to reckon the costs of the materi-
als and of the labour needed to transform them during 
the ancient Greek age and mainly in Roman times; such 
attempts directed toward actual construction projects are 
even rarer: we can however note that there has been a 
separation between the epigraphic studies and the stud-
ies on ancient architecture. The former have repeatedly 
collected inscriptions mentioning the costs for the pub-
lic edifices and (more rarely) for private ones (suffice it 
to mention among the works of the last decades those 
by Duncan Jones, 1974 and by Jouffroy, 1986 regard-
ing Africa and Italy, and that by Melchor Gil, 1994 for 
Baetica) and the later, until a few years ago, had almost 
never compared the epigraphic information with that 
on material culture: the studies only presented a mere 
comparison of the costs without considering the materi-
als employed. 

Only in recent times the works by J. DeLaine (1997) 
and P. Barresi (2003) have marked a turning point in this 
field. The first scholar has proposed a method to calculate 
the expenditure necessary to build a large public edifice 
such as the Baths of Caracalla, paying much attention to 
the relation between the size of a wall, the time and the 
manpower needed to build it as well as a precise quan-
tification of the necessary material. The second author, 
instead, has analyzed the public works in the provinces 
of Asia Minor during the mid- imperial age, putting into 
relation first of all the patronage – known from inscrip-
tions or reconstructed - with quantitative aspects linked 
to the works it financed. For each of them he calculated 
the quantity of marble used and its overall volume, the 
cost of the material on the basis of Diocletian’s Edict of 
Prices but valid for the mid - imperial age and then also 
the expenses for transportation, the crafting, the final 
setting-up of each architectural marble element so as to 
reach the final and comprehensive cost. 

Conclusions

The emphasis on marble originates from well estab-
lished knowledge that it is not only the most expensive 
material but also the one best suited for the task of con-
veying the message of the political and economic prestige 
and power of the patrons, who were usually elements of 
the ruling classes of provincial cities, but also occasion-
ally, of the emperor and the imperial family. Within such 
a scope, we have been able to find that the highest values 
were those of the shafts in coloured marbles from the 
imperial quarries, even if that does not mean that the 
income from sales went in full to the imperial adminis-
tration because the contract system in force in the state-
owned quarries, should have guaranteed some gain for 

23. Duncan-Jones 1974, 126. Cf. Duncan-Jones 1978, 159-65; DeLaine 1997, 208-209.
24. Pensabene 1978, 24; Duncan-Jones 1974, 345, as from NH XVIII, 90 and IX, 67.
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the contractors themselves. It is certain, though, that the 
large orders of marbles and shafts by the cities of Asia 
Minor and by their main exponents must have anyway 
been subject to the control of the imperial household and 
were often obtained only by way of personal relationship 
of patronage with it.

It has often been assumed that the presence of mar-
bles coming from workshops linked to the imperial ad-
ministration might be a direct indicator of the imperial 
generosity in the patronage of an edifice. This presup-
position rose from the consideration that the distribu-
tion of the marbles from the big imperial quarries was 
carried out uniquely within the context of the clients’ 
dependence created by the role of the emperor and of the 
state administration in promoting the local provincial 
ruling classes. We have however noted (see above) how 
the review of both the marks countersigning the blocks 
transported to Rome, and the epigraphic evidence avail-
able in the quarries have lead us to believe that the ex-
ploitation system of the quarries was realized by way of a 
mixed system similar to that that we already know in the 
production of other minerals25 or also of marked bricks 
in the vicinity of Rome. The legal expedient would be 
the known formula of the locatio-conductio, which in the 
marble quarries is expressed with the formula ex ratione 
followed by the name in the genitive form of the conduc-
tor or anyway of the person in charge of the production 
within the sector allotted to him. The emperor with his 
administration, as the proprietor of the land, acted as 
locator, giving the conductores authorization to extract a 
certain volume of marble26. We have underlined how a 
substantial part of this production was reserved for the 
imperial administration via the control and the activity 
of the procuratores marmorum, officers, who administered 
the mining districts and who in turn would refer to the 
procurator resident in the statio marmorum in Rome. The 
rest of the production, therefore, available to the conduc-
tores would have represented their profit. That means 
that the material coming from the imperial quarries was 
not only destined to Rome and to the needs of the impe-
rial household but that substantial quantities also ended 
up in controlled regional markets whence the local elites 
could stock up to build provincial monuments. From 
this emerges the importance of the relationship between 
the central government and senators of provincial ori-
gin who acted as spokesmen for the needs of their native 
provinces. The importance of the Spanish contingent in 
the Roman Senate, especially in the Flavian-Trajanic age, 
but already beginning under Nero (suffice it to mention 
Seneca and his nephew Lucan27) make it less surprising 
that the conventus Tarraconensis could obtain such a 

huge supply of Luni marble in the 1st century AD when 
the main phases (Tiberian and Vespasianic) of the con-
struction of the upper Forum at Tarraco destined to the 
imperial cult in that province were built. Moreover, it 
is worth noticing how right in that very time Spanish 
Senators frequently took the office of curatores operum 
publicorum et aedium sacrarum) (for instance L. Mini-
cius Natalis, a senator from Barcelona (CIL VI, 31739) 
(Alföldy 2000, 69-91; Le Roux 2008, 1003-1024) but 
also promoters of services as we can infer from the bal-
neum Surae on the Aventine, built by L. Licinius Sura V 
(CIL VI, 40690; Lanciani 1988), in such a way surely 
establishing personal relationship with the marble sup-
pliers and the workshops. 

With regard to these problems we have also won-
dered about the direct role that Luni and its ruling class-
es had in the mining activities and in the manufacture 
of the semi-worked architectural elements, drawing the 
conclusion that there must have existed not only a col-
laboration with the state administration but also inde-
pendent enterprises. In that we do see one of the causes 
of the enrichment of the city elite, to which then con-
tributed somehow their involvement in quarrying and 
also perhaps the marble trade. In this light we have also 
made an attempt to interpret the escalation of the use 
of marble that took place in the monuments at Luni 
between the Julio-Claudian age and the end of the 2nd 
century AD. 
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Abstract
The province Citerior Tarraconensis was an early source 
of ornamental stone used to complete the monumen-
talisation of the province’s principal civic buildings and 
centres. So far, the evidence points to a scarcity of marble 
deposits and the much more frequent presence of a range 
of ornamental rocks, including limestones, travertines 
and vividly coloured limestones, which, it seems, began 
to be quarried in Augustan times. Most were destined for 
local or regional use, except the broccatello from Tortosa 
and marmor Saetabitanum, which found their place in 
the monuments of Rome itself. Among this catalogue of 
ornamental stone, we must include red travertine, a deep 
red limestone whose limit of distribution as we know it 
so far seems to be the conventus Carthaginiensis and in 
particular its capital, Carthago Nova (Cartagena, Mur-
cia, Hispania Citerior). The mineralogical characteristics 
of the rock and its distinct colour made it one of the most 
widely utilised in the city’s monuments, being used as ar-
chitectural and epigraphic support along with other, im-
ported marmora. A study of the formal, stylistic and pal-
aeographic characteristics of the various elements found 
within and outside clear archaeological contexts points 
to the Augustan period as the start of its extraction and 
use, which continued until well into the 7th century AD.

Keywords
Carthago Nova, local marmor, architectural elements, 
extractive operations, quarry management, stonemason’s 
marks.

Introduction

Travertine is a highly porous limestone richly im-
pregnated with iron oxides, which are responsible for its 
distinctive colour, characterised by thin layers of darker 
coloured calcite, giving it a veined effect. One of its most 
notable characteristics is the presence of elongated cavities 
containing crystals of calcite, as result of dissolved chalk 
carbonate, which determines the heterogeneous nature 
of its final appearance (Ramallo and Arana 1987, 97). 
Indeed, it is this characteristic that presumably led to a 
great number of pieces being abandoned half extracted or 

THE RED TRAvERTINE OF MULA (MURCIA, SPAIN): MANAGEMENT 
AND ADMINISTRATION OF QUARRIES IN THE ROMAN PERIOD*

B. Soler, J. M. Noguera, R. Arana † and J. A. Antolinos

unfinished in the quarry, although it also posed finishing 
problems as seen from the common presence of reparation 
wedges in column drums (Fig. 1). Despite these inconven-
iences and apparent unsuitability, however, travertine was 
regarded as an ornamental stone, and tended to be much 
more elaborately finished than most other local materials 
– limestone and marble – with the exception of sandstone. 

The ornamental character of this rock was first de-
scribed in the monograph published in 1987 on Roman 
quarries in Carthago Nova, a work in which reference was 
made to the representative use of this calcareous rock in the 
main monumental edifices (Ramallo and Arana 1987, 97). 
The quantity and formal diversity of the pieces recovered 
confirm that travertine’s primary use was architectural. In-
deed, we now possess a wide collection of capitals, drums 
and column bases, pilasters and cornices, showing it to 
be among the most sought after stones, and indeed it was 
present in elements of many of Carthago Nova’s most im-
portant buildings, such as the scaenae frons of the Augustan 
theatre, the palaestra of the Forum Thermen or tabernae 
of the Forum. Of equal importance is the large number 
of elements found outside an architectural context: Ionic 
and Corinthian style capitals; smooth and fluted column 
shafts, 0.30 and 0.90 m in diameter; and bases, normal-
ly of an Attic type with diameters not usually exceeding 
0.60 m. Much reduced in numbers, we have a group of 
sculpture cornices, bases and pedestals characterised by the 
smooth nature of their mouldings (Soler 2005, 145-151). 

Its wide use in the principal monuments of the city 
confirms the marked symbolic and ideological character of 
travertine, which began to be commonly associated with 
imported marble, especially Luni marmor, pointing to the 
wish to imitate the scenographic and colouristic character 
of official urban architecture. This ideological and symbol-
ic payload is implicit in the epigraphic messages for which 
it often served as support, relating dedications to the Im-
perial family, the cult of Emperor, or the self-promotional 
propaganda of important members of the colony’s political 
and social elite (Soler 2005, 151-152; 2009, 151-153). 

The geological setting and mineralogical features

The outcrops of red travertine are located in the 
small village of Puebla de Mula (Murcia), 70 km from 

*This work is part of the research projects “Recursos, explotación y empleo de materiales pétreos en la Región de Murcia durante la época 
romana” (Ref. 11786/PHCS-09), funded by the Fundación Séneca (Comunidad Autónoma de la Región de Murcia) and “Roma y las ca-
pitales provinciales de Hispania. La gran arquitectura pública de Carthago Nova” (ref. HAR2009-14314-C03-03), funded by the Secretaría 
de Estado de Investigación (Dirección General de Investigación y Gestión del Plan Nacional de I+D+I) of the Ministerio de Economía y 
Competitividad, co-financed with FEDER funds.

†This paper is dedicated to the memory of R. Arana (passed away in June 2011).
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Cartagena, with layers of red travertine appearing in the 
two most prominent elevations of the homonymous de-
pression, Cerro de la Almagra (276 m asl) and Cerro del 
Castillo (367 m asl) (Fig. 2). These are residual reliefs 
left by erosion between red travertine limestones and the 
underlying Miocene marls, separated by the river Mula, 
with its scarce and intermittent flow (Arana et al. 1999, 
164) (Fig. 3). 

In small caves, travertine forms stalactites, stalagmites 
and other dripstone formations. On the surface, where 

it is sometimes called calcareous tufa, travertine forms 
flow stone with a diversity of shapes and commonly en-
closing vegetation, such as fallen leaves. It forms layers, 
somewhat porous, of more or less discoloured limestone 
deposited in caverns by ground water or on the earth’s 
surface by warm or host water issuing from springs. On 
freshly broken surfaces, travertine is white, tan, yellow-
ish, creamy, or some combination of these colours, typi-
cally banded. On the weathered surfaces, it is generally 
dirty grey in colour.

Fig. 1 a. Red travertine of 
Mula; b. Roman Theatre of 
Carthago Nova. Travertine 
columns from scaenae frons.

Fig. 2. Map of Roman 
quarries of Murcia. Quarry 
area of red travertine. 
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Because of the high birefringence, calcite, as the mi-
croscope stage is rotated, appears in high relief when the 
long diagonal of the cleavage rhomb parallels the vibra-
tion direction of the polarizer and low relief when the 
short diagonal is in this position. The birefringence is 
extremely high and even in thin section appears as pearly 
grey or pale pastel tints of higher orders.

Location of the ancient quarries

The quarries are sited on the small hill of La Alma-
gra1, a flat-topped hill with an area of approximately 7ha 
on the right bank of the river Mula, where the calcareous 
outcrop, about 15m deep on its south-western side, dips 
towards the south-southeast. It stretches as far as the river 
and the source of thermal springs in the outskirts of the 

village Baños de Mula, barely 500m from the hill (Arana 
et al. 1999, 164-166 and 147-150) (Fig. 4). 

The summit of the hill preserves the remains of a 
Visigothic city identified by archaeologists as the city of 
Mula mentioned in the Pacto de Teodomiro in 713 (Mat-
illa and Pelegrín 1987, 281-302). Archaeological excava-
tions have enabled the size of the settlement to be esti-
mated (64236 m²) and reveal evidence of its substantial 
fortifications, several public buildings and at least three 
necropolis areas both within and outside the perimeter, 
from which numerous architectural fragments (shafts of 
column, cornices and blocks hewn from travertine) have 
been found (González and Fernández 2002, 332-333). 
As excavations are just beginning we cannot yet ascertain 
the category of the settlement in Imperial times beyond 
its relation with the quarries and thermal baths, although 
the repertoire of ceramic materials recovered from the 

1. Datum: ETRS89; UTM – HUSO 30; X: 637.642; Y: 4.211.098. 

Fig. 3. a) View of the Cerro de la Almagra (Mula, Murcia); b) Samples of travertine observed under crossed polars.

Fig. 4. Cerro de la Almagra. General view of main quarry of Mula.
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site surface survey suggest it was under continuous oc-
cupation since the Bronze Age. 

The south face of the hill is partially dismantled and 
terraced due to quarrying in the 1970s, which has had a 
negative influence on the conservation of the Roman ex-
traction works (Fig. 5). Prospecting in the area has allowed 
us to locate and document some traces of the ancient works 
at the farther eastern edge of the summit and the southern 
face of the hill, the latter partially buried by the modern-
day quarry waste and fragments of rock detached by fall-
ing, along the cliff, as a result of the erosion and tectonic 
instability that affects the area (Arana et al. 1999, 165). 

The exploited faces follow the stratigraphy of the 
rock in an east-west direction, reaching 360 m in length 
and 140 m in width (Fig. 6). Both extraction sectors 
show longitudinal traces of cracks varying in size from 
0.08 to 0.12 m, which delimit the extraction of blocks 
larger than two Roman feet (0.70/0.75 and 0.90/1.00 
m). Small fragments of rock from the extraction and fin-
ishing of blocks and a substantial number of discarded 

blocks are strewn over the entire site, among them a col-
umn drum about 0.60 m in diameter (Fig. 7). 

The lack of archaeological intervention in the quarry 
itself and the alterations resulting from contemporaneous 
exploitation prevent us from defining the exact size of the 
extractive area, although it must have been substantial to 
judge from the production volume documented to date. 
Neither is it possible to definitely say when quarrying 
began and finished. However, such activity seems to have 
reached its zenith in Imperial times (1st to 3rd centuries 
AD) and which may have continued on a small scale in 
later times in order to provide material for construction 
activity in the area, especially for the late Roman towns 
of Mula (Cerro de la Almagra) and Begastri (Cehegín). 

Archeological significance

One important aspect to be examined is the formal 
typology of the pieces made from travertine, an analysis 
which, besides illustrating the conditions imposed by the 
mineralogical characteristics of the material on its extrac-
tion and manufacture, throws light on the volume of the 
quarry’s production, the skill of the workers charged with 
extraction and the subsequent production of pieces. 

To date, a total of 134 architectural elements have 
been catalogued, to which should be added a large 
number of blocks, many of them reworked and reused 
in ancient and modern structures. Of all the elements, 
77% were catalogued from Carthago Nova, while 33% 
are from local sites near the quarry or settlements which 
must have been on commercial routes, and very few were 
found in their proper architectural or original decorative 
setting.

Most of the examples of capitals are from Carthago 
Nova, except for a smooth Ionic capital found in La Al-
magra and another recovered from a Roman villa in Los 
Alcázares, near Carthago Nova. Most of those we have 
are Ionic, with four equal sides and diagonal volutes, 

Fig. 5. View of the quarry with remains of modern works and 
quarry waste.

Fig. 6. Location map 
showing spatial distribution 
of ancient exploitation 
sites. 
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typologically set in the so-called Ionic-Pompeian style 
with Augustan chronology. Also found were capitals 
with volutes adapted to the double “S” scheme dating 
from the end of the 1st - early 2nd centuries AD, and 
capitals of the smooth Ionic type and simplified scheme 

from the between 2nd and 3rd centuries AD (Ramallo 
2004, 161-172 and 203-206). Complete examples of 
the Tuscan type and partial evidence of at least two 
Corinthian capitals – a fragmented abacus fleuron and 
a large capital re-used to construct a niche with a much 

Fig. 7. a) The upper 
modern quarry; b) and
d) Evidence of the ancient 
exploitation; c) Cylindrical 
block found in the quarry 
area.

Fig. 8. Red travertine 
elements found in 
Carthago Nova. 
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more recent architectural cover (Soler 2005, 146) – are 
documented. Besides the stylistic characteristics and 
skill of the workshops charged with their manufacture, 
the size of the elements is quite homogeneous with di-
ameters ranging from 0.33 to 0.60 m and heights of 
0.60 to 0.80 m (Fig. 8 a-d). 

Shafts form one of the most numerous groups and 
finds include fragments and complete column drums with 
fixed diameters that can be grouped into sizes of 0.33, 
0.55, 0.63 and 0.90 m. The column shafts are worked 
of drums of unequal height between 0.40 and 1.87 m, 
with a smooth finish that emphasises the beauty of the 
veining, which always runs horizontally, implying the 
search for suitable veins for extraction of the blocks. Most 
elements analysed show a series of common traits, such as 
the finish of the sommoscapo in astragal and the general 
absence of metallic pins for connecting column drums, 
even in some of the largest pieces. Of interest are the 
many elements that show repairs aimed at masking the 
defects resulting from the dissolution of calcite, similar 
to those documented in the deposits at Fiumicino and 
Rome (Pensabene 1994). The technique employed is al-
ways the same: cleaning the affected zone and applying 
patches in the form of wedges adapted to the shape and 
dimensions of the hole made (Ortolani 1989, 77). This 
was frequently done in the public buildings of Carthago 
Nova, where it is part of the architectural decoration of 
buildings. It was used, for example, in the theatre in the 
columns of the scaenae frons beside the bases and capi-
tals in Luni marble (Ramallo 2004, 172-173), and in 
the monumental portico of the palaestra of the Forum 
Thermen (Madrid et al. 2009, 94-97). The remaining 
elements cannot be matched with their architectural con-
text but the semi-worked drums are frequently used in 
constructions near the quarry (Fig. 9).

For bases, the most frequently encountered corre-
spond to Attic type bases with or without plinths, which 
usually incorporate part of the imoscapo of the shaft 
made from the same block. The diameter does not usu-
ally exceed two Roman feet and the finishing reflects a 
degree of technical and qualitative heterogeneity. This 
group of elements is completed with some very large pi-
laster bases, along with less important elements in which 
the pilaster seems to have been made from the same 
block (Fig. 8 e-i). 

Entablature elements form one of the smallest groups. 
Some examples are documented in the late Roman town 
of La Almagra, as well as a possible fragment of a frieze 
decorated with vegetal motifs in the old hermitage of 
Puebla de Mula (Matilla and Pelegrín 1985, 283) but 
we have no record for Carthago Nova. Equally reduced 
in size is the group of cornices, which comprises some 
small examples characterised by the smoothness of their 
mouldings (Fig. 8 j). 

A wide range of elements directly or indirectly re-
lated with the purpose of providing epigraphic sup-
ports have been catalogued, such as pedestals, altars, 
columns or simple slabs. The most representative group 
is made up of moulded bases and blocks belonging to 
two equestrian pedestals (Abascal 2009, 103-109), and 
altars characterised by the schematic design of their pul-
vini (Fig. 8 g). 

A high percentage of finds were listels, slabs cut into 
geometric shapes and small mouldings for wall revet-
ment. Most of the slabs seem to have been cut by a 
saw, varying in thickness between 2 and 4.7 cm, while 
the other dimensions vary according to their use; large 
slabs related to parietal panelling and small slabs in 
geometric shapes used as sectilia pavimenta. There is 
evidence of the serial production of small listels 7 to 

Fig. 9. a) Column 
shaft from Carthago 
Nova Theatre; b and c) 
Cavities with crystals of 
calcite and reparation 
wedges; d) Epigraphic 
column with dedication 
to the Lares Augustales. 
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8 cm wide and about 2 cm thick, normally used in the 
development of revetment walls. Equally significant is 
the percentage of wall mouldings, defined by the devel-
opment of their moulded sequences (Soler 2005, 150-
151; 2004) (Fig. 8 k). Their use has been confirmed 
in the marble revetment of the theatre and the curia 
of Carthago Nova, especially in the fabrication of the 
thresholds, such as those documented in the exit of the 
aditus of the theatre and one of the tabernae in the fo-
rum of the city. 

Of great interest is the representation attained by the 
functional elements both in the city of Carthago Nova 
and in its ager, related with productive and/or artisanal 
activities; mainly counterweights of presses, trapetum 
orbes and grain mills, many reworked on alder pieces 
(Antolinos and Soler 2000, 542-545) (Fig. 8 l).

Management and administration of quarries

Despite the scarcity of available archaeological data, 
analysis of the decorative programmes documented both 
in the colony of Carthago Nova, and in municipalities 
closer to the quarry permits some hypotheses concern-
ing the organisation and administration of the extraction 
activities in Roman times.

The first aspect to be highlighted is the productive 
capacity of the quarry with its specialised manufacture of 
architectural elements which, based on evidence for the 
homogeneity of their size, would imply a degree of stand-
ardisation in the production of a given type of product, 
namely blocks, drums and coating elements. The high 
percentage of half-finished elements reused in ancient 
and modern buildings close to the quarry seems to con-
firm the existence of deposits of waste materials similar to 

those recently documented for the quarries at El Mèdol 
(Tarragona) (Gutiérrez Garcia-M. 2009, 156-157).

The technical skill seen in the refinement of the 
pieces prior to transportation points to a workforce spe-
cialised not only in the extraction procedure, but also 
in the elaboration of decorative models, as evidenced by 
the presence of capitals and bases with an identical finish 
to that seen in the provincial capital. To all this must be 
added the problems that there must have been involv-
ing the transport of the elements from the quarry to the 
main centre (Carthago Nova) about 44 miles (70 km) 
away, a factor that, besides confirming the existence of a 
suitable infrastructure radiating from the manufacturing 
centre, must have had a bearing on the final cost of the 
finished products (Soler 2011). 

Such observations are indicative of the complex tech-
nical, operative and economic management model that 
must have existed; from planning the extraction to the 
organisation and control of production, followed by the 
distribution model. A series of notae lapicidinarum in-
scribed on several stones from the theatre of Carthago 
Nova throws light on this production procedure. The 
notes can be found on the support faces of several col-
umn drums belonging to the scaenae frons of the building 
–B·I·L·VI, B·III·L·VI, LXD·IIII, L·I, L·IIII, K·IIII, D·IIII, 
IIII, E–, and may refer to the topography of the quarry 
organised into loci, brachia and caesurae (Mayer 2011, 
920-921) or even the order of elements in the storage 
areas before distribution (Hirt 2010, 292) (Fig. 10). The 
similarity between these figures and those documented 
on elements found in known Mediterranean quarries 
such as Carrara or Afyon (Hirt 2010, 292-293) or on ele-
ments stored in distribution centres such as Ostia (Pensa-
bene 1994, nº 22, 54-55, 63 and 133) and even in Span-
ish quarries like those at El Mèdol (Gutiérrez Garcia-M. 

Fig. 10. Stonemason marks 
interpreted as related to 
the topography and the 
administration of the 
quarry.
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2009, 156), lend weight to this hypothesis. On the other 
hand, the low percentage of such notae and their concen-
tration on the same building imply that other hypotheses 
concerning their meaning cannot be discarded. 

The distribution of the material suggests that pro-
duction was orientated towards satisfying the demand 
for building materials in Carthago Nova, which is logical 
taking into consideration the juridical status of the city 
and the “building boom” undergone during and after the 
Augustan and Julio-Claudian periods. However, given 
the state of our knowledge the wider distribution of these 
products cannot be ruled out, although this probably did 
not extend beyond regional limits. The historiography 
usually associates this type of exploitation with private or 
municipal ownership, as borne out by the evidence from 
other Hispanic quarries (Rodà 1997a; 2004), with the 
exception of the quarries at Almadén de la Plata (Seville) 
and Estremoz (Évora, Alentejo, Portugal), considered as 
Imperial quarries during specific periods of their exploi-
tation (Rodà 1997b; Mañas and Fusco 2009, 519; Mayer 
2011, 912-913). In this sense, the evidence concerning 
the extraction, processing and use of travertine does not 
differ from that documented for other attractively col-
oured marmora in the province Tarraconensis (Cisneros 
1988; Àlvarez et al. 2009a). These materials began to be 
exploited in the Augustan period with production levels 
that were adapted to the needs of the cities and regions, 
the actual areas of competence reflecting the convention-
al and provincial limits by means of a system of radial 
distribution. This can be seen from the monopolies es-
tablished for materials like the marmor from Tarraco in 
the homonymous conventus (Àlvarez et al. 2009b), lime-
stone from Espejón in the city of Clunia (Rodà 2004), 
and the marmor Saetabitanum in cities like Valencia and 
Sagunto (Mayer 1998, 99-110; Cebrián 2008). Towards 
the end of the 1st century AD, most of these quarries 
were in full production, with the stone being transported 
within the provincial confines and even beyond, except 
in the case of the red travertine of Mula, whose distribu-
tion remained within regional limits. 

Conclusions

The exploitation of red travertine can be seen as 
forming part of the widespread search for and use of col-
oured marmora for the monumentalisation of Hispanic 
cities. Until now this activity has been defined qualita-
tively based on the physical properties of the rock and its 
influence on the principal building projects of Carthago 
Nova, where it became one of the materials most in de-
mand at the end of the 1st century BC - early 2nd century 
AD. Analysis of the material from a productive point of 
view, however, reveals the intervention of other factors in 
its economic exploitation: besides its chromatic proper-
ties we might note the great hardness of the material, 
the defects and characteristics of exploited limestone and 
even the distance of the quarry from the major consump-
tion centre. Taking into consideration market conditions, 

with offers oriented towards the higher ranks of society, 
and the ornamental use to which it was put, red traver-
tine must have fetched a sufficiently high price to cover 
more than just the costs of production and distribution, 
endowing the material with an economic importance 
that we are only now beginning to appreciate. 
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Abstract
Research on the polychromy of Hellenistic sculptures has 
raised the question about the role of the marble. On the 
one hand, expensive types of stone were chosen, but on 
the other, we find more and more examples where their 
surface seems to have been completely coated with col-
ours. This article focuses on two possible functions of 
the stone with regard to the polychrome appearance of 
sculptures. The first function is when the stone serves as 
a painting ground and has particular characteristics to 
make the colours come out well. The second function 
might have been that the stone itself served as part of 
the overall polychrome scheme of a statue by being left 
unpainted and thus visible. There seems to be evidence 
for the latter, but it still needs to be discussed as well as 
verified by means of future studies on sculptures1.

Keywords
Polychromy, Hellenistic Sculpture, treatment of marble, 
visibility of marble, paint.

Since we know that ancient sculptures were painted, 
there is reason to wonder what role was played by the 
stone of which they were made. It is not usually just 
any cheap variety, but a carefully chosen and often ex-
pensive material, even though it could be completely 
coated with colour. Since these types of stone them-
selves vary in colour, grain, denseness of grain, and in 
the overall appearance of their worked surface, they had 
an impact on what sculptures looked like. In fact, at 
least in Hellenistic times, the stone chosen could influ-
ence the polychrome appearance of sculptures in two re-
spects. Firstly, the stone as a painting ground influenced 
the appearance of the colours which were applied to its 
surface. Secondly, as present results of current research 
lead us to consider, the stone might have been part of 
the polychrome appearance itself, since it seems to have 
been one of three possible ways of depicting skin: to 
leave it marble white and unpainted, painting it in real-
istic colours or gilding.

the role of the stone in the polychrome treatment  
of hellenistic sculptures

C. Blume

Stone as painting ground

Depending on which stone was selected for a sculp-
ture and how it was worked, the paint applied to it came 
out differently. The effect is influenced firstly by the col-
our of the stone, since the colours appear only in their 
original hue when being applied on a light as well as 
homogenous and veinless surface. Moreover, the trans-
lucency of the chosen stone must have affected the lumi-
nance of the colours painted on it (still, empirical studies 
are necessary to proof this postulation). Additionally, not 
only the colour of the stone, but also the degree of its 
absorption of the paint makes a difference to the appear-
ance of the polychrome scheme2. Consequently, the best 
stone to be chosen for sculptures was Parian marble of 
the best quality since it does not only absorb paint only 
to a minimal extent, as marbles usually do because of 
their fine grain, but it is also evenly white and highly 
translucent. That Parian marble was indeed preferred in 
ancient times, is evident both from literary sources, such 
as Strabo (Geography, 10.5.7), as well as from the sculp-
tures of high quality which are still preserved3.

In addition to the appearance of the stone itself, the 
differentiation of its texture by the sculptor has an impact 
on the paint, too. Instead of rendering the whole sculp-
ture with a homogenous finish of the surface, Hellenistic 
sculptors often characterised the individual elements of 
their sculptures with distinct textures. It was particularly 
common to smooth at least the parts where the flesh 
was shown, though with a matt and not highly polished 
surface as known from Roman sculptures. All other ele-
ments could also be differentiated as, for instance, on a 
Delian sculpture of the type of the Herculaneum Maiden 
(Fig. 1) (Athens, National Archaeological Museum IN 
1827): In contrast to her smoothened skin, eyes and lips, 
her hair has a rougher surface (Blume 2010, 244 f. fig. 
193a, 193c, 195). Moreover, the pieces of her garment 
were rendered with textures that imitate the two differ-
ent fabrics of which they are meant to be made: while the 
surface of the himation is even but characterised by long, 
deep tool marks, the surface of the chiton is shown as un-
even and choppy (Figs. 2 and 5). This different treatment 
of the surfaces also influences the evenness or unevenness 
and thus the lighting and shading of the colours applied 
here.

1. The paper is based on one aspect of the doctoral thesis by the author. Therefore, all arguments are more broadly discussed in her thesis 
to be published in the near future.

2. See Blume forthcoming. The imapct of the absorption can be seen most clearly when comparing painted surfaces of sculptures in marble 
with sculptures in limestone. See for example the polychrome appearance of a marble statue in Athens (National Archaeological Museum IN 
1827; here Fig. 1) and a limestone relief in the Getty Villa in Malibu (74.AA.7). For the relief see: Burnett Grossmann 2001, 144 f. cat. 54.

3. See for example: Herrmann, Moens and De Paepe 2000. See also, for instance, the Nike from Samothrace (Paris, Louvre, Ma 2369).
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Therefore, based on its impact on the appearance of 
the surface and the layer of paint, the stone had to be 
carefully chosen even if it was to be completely covered 
with colour. 

Stone as a polychrome element

The present state of research makes it reasonable to 
assume that the colouration of Hellenistic sculptures was 
usually carried out with a realistic colour range. For in-
stance, the hair of the Delian sculpture mentioned above, 
is painted with different nuances of brown and reddish-
brown (Blume 2010, 244 fig. 193a). The eyes of the statue 
are outlined in red, have dark reddish-brown irises, pink 
caruncles, brown eyelashes and reddish-brown eyebrows. 
On the lips of the woman, traces of a dark red colour sur-
vive and a pink line separates the upper from the lower 
lip, while there is pink colouring of the nostrils. Moreover, 
the garments of the sculpture are decorated with elaborate 
patterns: the chiton has two blue bands parallel to the hem 
(Fig. 2), and two vertical stripes at the left side lined with a 
wave pattern (Fig. 3); the himation is adorned with a cen-
tral field that ends at the long sides of the mantle in long 
sickles and at the short sides in short sickles. The colour 
of this decoration today is a blackish tone (Blume 2010, 
245 fig. 197a-d). Different from the other traces of paint 
preserved on this sculpture, the blackish substance seems 
to come from a primary layer that was intended to give 
shading to a second colour laid on top of it – the technique 
of superposing two colours is known from other Hellenis-
tic sculptures, though there are no comparanda with a first 
layer in black (see for instance, Yfantidis 1984, 146). The 
assertion that the black substance seems, in this case, not 
to have been used as the final layer is based firstly on the 
fact that it differs from other paint by having soaked into 
the stone instead of lying on top of the surface, so that it 
must have been of a different consistency and much more 
fluid when applied, and secondly on the fact that black 
paint, in Hellenistic times, was usually only used for small 
details or for supporting elements of a statue that needed 
to ‘disappear’ from sight.

Regardless of the generally realistic colouring of Hel-
lenistic sculptures, their naked parts seem, according to 
the current state of research, to have been displayed in 
three different ways4: Firstly, the naked skin could be col-
oured realistically with a natural complexion, such as with 
brown colour on the face of a negroid boy (Figs. 7 and 8) 
(Hamburg, Museum für Kunst und Gewerbe, 1961.1). 
In fact, currently, research is bringing to light more and 
more sculptures that were evidently painted with skin col-
our. Secondly, the flesh could be gilded, such as on a por-
trait of Alexander the Great5. Despite the importance of 
these two ways of depicting the flesh of Hellenistic sculp-
tures, this article focuses on a third polychromy type. In 

Fig. 1. Statue in the type of the Herculaneum maiden, from 
Delos, Athens National Archaeological Museum 1827. Photo: 
C. Blume. 

4. For a broader discussion and more examples see the dissertation by the author: Blume forthcoming.
5. Princeton, University Art Museum. Museum purchase, Fowler McCormick, Class of 1921, Fund (IN 2008-330). See fig. in Blume 

2010, 248 fig. 198a-b.

c. blume
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addition to the two types mentioned, first impressions of 
recent examinations of sculptures undertaken by the au-
thor, make it seem that, thirdly, the marble of the statue 
could remain untreated and marble-white in the area of 
the flesh, in order to depict the skin with the colour and 
structure of the stone itself. Possibly, as we can gather 
from literary sources, and maybe in the meantime also 
from examples among sculptures, these bare parts of the 
statues were coated with a layer of wax which might have 
given a slightly new tone to the marble6.

6. For the discussion of written sources and the objects that might have traces of wax preserved, see the dissertation by the author: Blume 
forthcoming.

Fig. 2. Chiton of the sculpture in Fig. 1. Photo: C. Blume.

Fig. 3. Detail of the chiton of the sculpture in Fig. 1. Photo: 
C. Blume.

Fig. 4. Head of a child. Hamburg Museum für Kunst und 
Gewerbe 1961.1. Photo: C. Blume.

Fig. 5. Detail of Fig. 4. 
Photo: C. Blume. 
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Although marble-white parts without any traces of 
colour cannot in themselves serve as proof for not hav-
ing been painted, there are other indications that, so far, 
seem to corroborate the postulation. The basic indica-
tion of a non-painted surface is when the polychromy 
of a statue or statuette is generally very well preserved 
on every single detail of the object but shows no traces 

of colour on one of the elements, such as on the skin. 
In these cases the possibility needs to be considered that 
here the naked parts were never painted. For example, 
an alabaster statuette originally from Byblos – now in 
London – representing Aphrodite and Eros has preserved 
traces of the colouring for every element depicted except 
for the skin of the two figures (Fig. 9). For instance, the 
eyes of Eros and probably also Aphrodite are rendered in 
black, their lips and nostrils in red, their hair is coated 
with a layer of yellow and gilded on top, at least in the 
case of Eros, and so was Aphrodite’s pubic hair (Blume 
2010, 249 fig. 201a-b). They both wear gilded jewel-

Fig. 6. Alabaster-statuette of Aphrodite and Eros, London 
British Museum 1914.10-20.1. Photo: C. Blume.

Fig. 7. Table support. Athens National Archaeological 
Museum 5706. Photo: C. Blume.

c. blume
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lery and each of Aphrodite’s breasts show a circle of red 
dots. The oar behind Eros was gilded and the himation 
of Aphrodite coated with violet and red. Furthermore, 
the navels of both as well as the genitals of Eros were ac-
centuated with red colour (Blume 2010, 249 fig. 201b). 

However, other than these red accents, we do not find 
traces of any colouring on the skin.

However, this alabaster figurine alone cannot serve as 
decisive evidence. This is particularly so since in ancient 
times (also in Ancient Egypt and in the Etruscan culture) 
alabaster seems to have been seen as a special material 
and mostly the flesh of alabaster figures was left unpaint-
ed7. Yet, there is another example of marble sculpture the 
flesh of which might have been left without painting or 
gilding: it is a portrait of Berenike in Mariemont 8. Gen-
erally speaking, the colouring of the head is also very well 

7. Reuterswärd 1958, 58 f.; Reuterswärd 1960, 74 f. 170 f. – I also thank Vinzenz Brinkmann for informing me that he too had the 
impression that in Ancient Egypt, alabaster was perceived as a special material and treated differently from other stones. An exception of 
leaving the flesh alabaster-white is, for instance, an Archaic statuette of a Kouros that was painted with reddish-brown skin colour: London, 
British Museum, 1888.10-06.1 (B 438); see: Reuterswärd 1960, 75 note 175.

8. Mariemont, Musée Royal, B 264. For more information see: Bourgeois, in press.

Fig. 8. Painted statue of Mars in the Casa della Venere in 
Conchiglia. Pompeii II 3,3, peristyle 8. Photo: C. Blume, 
Courtesy of the Ministerio per i Bieni e le Attività Culturali - 
Soprintendenza Speziale per i Bieni Archeologichi di Napoli 
e Pompei.

Fig. 9. Painted statues of Chiron and Achilles in the Casa 
dell’Adone Ferito. Pompeii VI 7,8, viridarium 14. Photo: C. 
Blume, Courtesy of the Ministerio per i Bieni e le Attività 
Culturali - Soprintendenza Speziale per i Bieni Archeologichi 
di Napoli e Pompei.
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9. Casa della Venere in Conchiglia (II 3,3) peristyle 8; Casa dell’Adone Ferito (VI 7,8) viridarium 14.
10. For the interpretation of how sculptures are shown in other images see the contrasting arguments by Vinzenz Brinkmann and Ursula 

Mandel: Brinkmann 2010, 15 f.; Mandel 2010.

preserved; there are traces of the painting of the hair, the 
eyes, the lips and the nostrils; individual strands of hair 
are painted on the forehead, the temples and the neck 
and single pink lines accentuate skin folds. For various 
reasons, such as that the pink lines in the folds would 
have disappeared under an additional layer of skin col-

our (since their colour is too light and their line physi-
cally too shallow to really give accents or a particular hue 
to any additional layer) or that there is no skin colour 
preserved under a later layer of gilding that covered the 
whole face, it is reasonable to assume that in the first 
phase of this portrait, the skin had neither been painted 
nor gilded, but left exposed or treated solely with wax.

It cannot be definitively ruled out that the naked skin 
of the alabaster-figurine or the portrait had once been 
coated with a colour that is now lost. However, the oth-
erwise exceptionally good condition of the colouring of 
the objects argues in favour of the skin being left un-
painted.

Possible further evidence

From Roman times more statues and statuettes are 
known the polychromy of which is generally very well 
preserved but lacks any indication of colour on the skin. 
An example is a table support with an attached statu-
ette of Dionysus, accompanied by Pan, a Satyr and other 
Dionysian elements in Athens (Athens, National Ar-
chaeological Museum, IN 5706; Schade 2007). On this 
statuette the skin stands out not only because there is 
no surviving colour, but also because the surface of the 
marble is much more highly polished, than all in the 
non-skin areas. Among the other elements, for instance, 
the hair and fur of the different figures are coated yellow 
and characterised by individual reddish strands, a rhyton 
in the form of a wild cat is also depicted with yellow 
fur, red ears and a red snout, a large grape-vine in the 
background of the composition as well as a lagobolon are 
painted reddish, a set of panpipes is painted brown, a 
snake is coated with a dark violet-brown colour, and its 
cast shadow is painted on the ground with yellow colour.

That there might have been sculptures in Roman 
times the flesh of which was indicated by the pure mar-
ble (in addition to many other sculptures that were com-
pletely painted), seems to be corroborated by Roman 
wall-paintings and mosaics known to us mainly from 
Pompeii. For instance, the famous depiction of a statue 
of Mars in the Casa della Venere in Conchiglia or the 
statues of Chiron and Achilles painted on a wall in the 
Casa dell’Adone Ferito, show the sculptures with some 
details in colour, such as their facial features, hair or gar-
ments, but the skin in a white or very light hue9. In fact, 
the statues painted on the walls cannot necessarily be 
seen as mirror images of reality, since they are one type 
of image in another type of image and could, therefore, 
be depicted differently from how they really looked in 
order to convey a specific message10. Nevertheless, at the 
current state of research, it seems reasonable to assume 
that the statues are meant to be of white or light marble 
that was left unpainted in the areas of the skin, although 

Fig. 10. Artemis. Delos A 4126. Photo: C. Blume.

c. blume
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it cannot be ruled out that the statue was meant to be 
coloured with a very light tone for the flesh or covered 
with wax11.

An example for the importance of the stone 
chosen

At ASMOSIA IV, Philippe Jockey presented Delian 
sculptures that are made from two different sorts of mar-
ble (Jockey 1999). The clothed parts of these statues were 
mainly worked from a light but greyish-blue and partial-
ly veined marble. In contrast, their naked parts, such as 
the head, the arms or the feet, were worked from a more 
uniform and finer white marble. However, unlike Ro-
man composite sculptures which were made from stone 
types of various colours instead of being vividly painted, 
the use of the two marbles for the Delian sculptures was 
not intended to realise the different parts of the statues in 
multi-coloured stones, as can be inferred from two phe-
nomena.

Firstly, the two types of marble are not restricted to 
the different elements of the statue: The naked parts are 
always worked from the white marble, but the pieces of 
white marble used for the flesh also always include a sec-
tion of the adjacent garment, such as the sleeve covering 
the upper part arm or the of the garment surrounding 
the neck (for example see Jockey 1999).

Secondly, there are many traces of paint on these De-
lian sculptures, which indicate that at least the clothed 
parts of the statues, their hair and their facial details, 
thus everything except for the areas of exposed skin was 
definitely covered with colour. Therefore, it leaves the 
impression that the greyish-blue and veined marble was 
coated and hidden. Since, up to now, no colour could be 
detected on the exposed flesh of these sculptures, it can-
not yet be said whether the white marble in the area of 
the flesh functioned as a light painting ground or in its 
own right as a colorant for the skin.

For instance, in the case of a statue of Artemis the 
whole bust, including the upper part of her garment, as 
well as the arms, including the edges of the sleeves and the 

Fig. 11. Detail of the peplos of Fig. 10. Photo: C. Blume.

11. For more examples and a critical discussion of the white or very light skin of sculptures depicted in wall paintings see the dissertation 
by the author: Blume forthcoming. – One argument is, for instance, that there has recently been found more possible evidence for the use 
of white colour on ancient sculptures. Vinzenz Brinkmann, for instance, detected kaolin on the chiton of Pandrosos from the west pediment 
of the Parthenon. Nevertheless, it is not yet clear whether there might have been white or almost white colour used for painting the skin in 
Hellenistic times.
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left foot, including a piece of the attached garment were 
worked from a white stone (Fig. 10)12. Though her right 
foot was worked in the greyish-blue instead of the white 
stone, the material is here so light that it may not have 
been necessary to attach an individually-worked piece of 
lighter stone. The colouring of the sculpture comprises, 
in short, a red-brown coating of the hair, a red line at the 
edge of the upper lid, and further traces of red surviving 
on her lips and pink at her nostrils. Her peplos (Fig. 11) 
was coated with an opaque layer of blue and lined with a 
yellow and a golden line, as could be recognised in earlier 
research (Mayence and Leroux 1907, 398; Bourgeois and  
Jockey 2010, 227). Further traces of red on the garment 
might have come from an ornament that is, however, no 
longer recognisable. Yellow colour is preserved on the but-
tons of the dress she wears beneath the blue peplos. On the 
soles of the sandals two decorative red lines are still visible. 
The thongs were not carved and must have been either 
painted on the back of the foot or added in metal (iron 
oxidation on the foot and cracks through the foot might 
speak for a dowel of metal thongs or a metal ornament). 
Moreover, the band of her quiver was also painted red.

Due to the fact that these Delian sculptures are not 
worked from one stone, unlike most other Delian and 
Hellenistic sculptures in general, the question arises: why 
it was decided to use two different types of stone? Basical-
ly, the different characteristics of the two stones make it 
clear that the white stone, with its light colour, its bright-
ness, and its evenness, is of higher quality and could have 
served well both as a painting ground (since skin colour 
would appear evenly and would not be disturbed by the 
veins of the stone), as well as the medium through which 
the colour of the skin could be indicated. Still, even if the 
marble was not painted but was intended to imitate the 
flesh, it could possibly have been coated with a layer of 
wax that might have been tinted to resemble skin colour, 
but it could also have been left transparent. With and 
without wax, the light, even surface of the stone might 
have been seen to produce an effect evoking a similarity 
to skin. As long as we do not find any traces of colour on 
the skin, all options remain possible.

Since it was veined and subsequently painted, the 
greyish-blue marble was apparently not chosen for its 
colour. Generally, the whole sculpture could have been 
worked in white marble. The fact that a great part was 
worked from a material of lesser quality, is most likely 
due to economic reasons – as Jockey already states, it is 
reasonable to assume that the white marble was more 
costly than the greyish-blue, veined stone.

Conclusion

As different examples show, it seems to have been im-
portant to choose a good marble, both in terms of being 

easy to work and also for its capacity to contribute to 
the polychromy of the sculpture – either as the painting 
ground or as a polychrome medium in itself.

The problem discussed in this article that from a mar-
ble white surface of an ancient sculpture it can only with 
difficulty be inferred whether this part of the statue had 
once been painted or was deliberately left marble-white, 
confronts us with the difficulty of judging what ancient 
sculptures might have looked like. There are some in-
dicators that give reason to conclude that, besides the 
sculptures the skin of which was painted with a realis-
tic complexion and those which had a gilded skin, there 
were also statues whose marble-white surface was inten-
tionally included in the polychrome appearance. How-
ever, the few examples corroborating this thesis cannot 
provide definite evidence. The aim is therefore to keep 
the phenomena in mind for future sculpture studies. 

All in all, this new focus on the role of the marble 
draws the attention to the selection criteria of the differ-
ent types of marble. Therefore, it might be reasonable to 
consider whether these criteria might even have had an 
impact on the marble trade.

With regard to the possible use of the white surface of 
the marble as a polychrome element itself, it is important 
to continue the discussion on ancient aesthetics. So far, 
it seems that there was more than one solution as to how 
to render the surface of statues. Moreover, the choice of 
rendering the flesh of a depicted figure neither realisti-
cally nor golden (which denoted divinity), but of leaving 
it marble-white might convey another message we have 
not yet understood. It is possible that, as with the gilding, 
solely divine or deified figures might have been depicted 
in that manner and it might express outstanding fineness 
or beauty. However, more research has to follow focusing 
on indications as to whether there are statues that might 
have had marble-white flesh and what it might have con-
veyed to the observer.
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Abstract
Archaeological and scientific materials research on a high 
quality Hellenistic Greek marble statue of a naked male 
youth in the Museum of Art, Rhode Island School of 
Design, has clarified the sculpture’s little-known ancient 
coloration. A yellow iron oxide pigment preserved on the 
flesh areas of the statue is identifiable as the preliminary 
painting of a more complex flesh coloration. This ancient 
polychromy provides an extremely rare example of pre-
served pigmentation on the skin surfaces of a Greek mar-
ble statue, hitherto a controversial subject in such stud-
ies. The statue is reported to come from the Greek city 
of Knidos in Asia Minor. This heretofore-unexamined 
historic provenance merits serious consideration based 
on similar excavated finds from the site and the statue 
is plausibly recontextualized as a youthful athletic victor 
monument from one of the urban sanctuaries of Hel-
lenistic Knidos. 

Keywords
Polychromy, sculpture, Hellenistic, Knidos, ‘Bebenburg 
Youth’, goethite, isotopic analysis, Pentelic marble.

Introduction

In 1912 Paul Arndt published for the first time a high 
quality, under life-size Hellenistic Greek marble statue of 
a naked male youth that since 1923 has been in the col-
lection of the Museum of Art of the Rhode Island School 
of Design (23.342) (Figs. 1, 2). It has been frequently 
referred to as the ‘Bebenburg Youth’ after its first modern 
owner. Arndt noted that the sculpture came ‘according 
to reliable information from Knidos’ (‘nach glaubwürdi-
gen Angaben aus Knidos’), the ancient Greek coastal city 
in Asia Minor. He emphasized that the statue’s excep-
tionally well-preserved marble surface retained unusually 
extensive remains of ancient coloration: red pigment in 
the hair and mouth of the figure and, most unusually, ex-
tensive areas of an ancient yellow coloration on the flesh 
areas, preserved underneath the statue’s burial accretion 
and soiling (Arndt 1912 cat. no. 650). 

This paper presents the results of new interdisci-
plinary research on this remarkable ancient coloration, 
which has remained unexamined since Arndt’s 1912 
publication. Previous studies of this high quality but still 
relatively little-known statue have concentrated on its 
formal composition and style in order to situate it within 
the larger corpus of Greek Hellenistic sculpture (Kabus-
Jahn 1968; Ridgway 1972, 54-5 with extensive earlier 
literature). The figure’s slim proportions, lean physique, 

a hellenistic greeK marble statue With ancient  
polychromy reported to be from Knidos 

M. B. Abbe, G. E. Borromeo and S. Pike

pronounced contrapposto, and outwardly-directed stance 
are frequently encountered in the long tradition of stat-
ues of naked youths that developed in the late Classical 
period and had a long afterlife in the Hellenistic world. 
Dates from the late 4th to 2nd centuries BC have been 
advanced for the statue, but the weight of the evidence 
suggests an origin around the 3rd century BC. Lacking 
clear specific attributes as preserved (though some have 
seen a fillet in the hair), the youth is represented in the 
naked school dress of the Greek gymnasium, and close 
parallels suggest it is probably from an athletic victor or 
funerary monument. 

Brief archaeological description

The statue is preserved as a single piece of white mar-
ble to 48.3 cm of its approximate original height of 65 
cm. Its highly crystalline marble is fine-grained (maxi-
mum grain size 0.8 mm) and has two thin longitudinal 
bedding planes of white mica with gray and yellow dis-
coloration along its lateral sides. 

The figure is missing both arms below the elbows 
and the legs below the knees. The legs evidently broke 
at a point of structural weakness, but both arms were 
pieced in antiquity and preserve ancient dowel holes 
in their upper arms. This piecing appears to be origi-
nal to the work, not the product of later repair. The 
right arm retains a small area of the ancient join sur-
face, which was planed and gouged to aid the marble-
to-marble join. On the back of the statue there is an 
ancient rectangular cutting in the center of the figure’s 
upper back that appears to have been used to secure the 
statue against an external support. Four regular, modern 
drill holes (in the center back, lower back, right thigh, 
and break edge of the right leg) stem from a bungled 
modern mounting.

The statue has suffered only minor areas of loss 
and little discernable ancient weathering. The marble 
carving technique and ancient surface finish are excep-
tionally well-preserved, and the progression of carving 
tool marks – from flat chisel to rasp to final abrasive 
smoothing – is unusually legible. Underlying forms are 
smoothly and evenly modeled with little detail, and 
features such as the hair and ears are left as undiffer-
entiated, generalized masses (Fig. 2). After carving, the 
marble surface was finished with abrasives, slightly pref-
erentially across the front, to obtain a uniform matte fin-
ish that is smoothed but not polished and has a subtle, 
fine-toothed texture. The overall composition of the fig-
ure is shallowly conceived, and the back and sides of the 
statue have received slightly less modeling and definition 
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than the front, suggesting that the work was intended 
for a frontally-focused arc of address in its ancient dis-
play context.

Marble finish, style, and polychromy

The Providence youth’s combination of generalized 
modeling and matte surface finish is evident on other 
well-preserved late Classical and Hellenistic marble stat-
ues. This is undoubtedly related to the development of 
new refined painting techniques, including encaustic, 
applied to marble statuary in this period. This style of 
modeling, devoid of articulated detail, paired with the 
surface technique of a smooth even marble finish, created 
a sculpted marble canvas for painting in a period when 
details – anatomical and otherwise – were increasingly 
defined through painting rather than sculpted form. The 
Providence statue’s stripped-down style and marble tech-
nique belongs to the long tradition of images of youths 
that first developed in the late fourth century in works 
like the Daochus Monument at Delphi (ca. 338 BC). 
Originally this new, clean mode of representation aimed 
to create a more realistic, life-like representation of how 
contemporaries visualized themselves. It moved away 
from the heavily-muscled and highly-articulated heroic 
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Fig. 1. Statue of Providence 
youth. Museum of Art, 
Rhode Island School of 
Design, 23.342. H. 48.3 
cm. Photo: Rhode Island 
School of Design.

Fig. 2. Statue of a youth, detail of head. Photo: Rhode Island 
School of Design.

Fig. 11. Detail of the peplos of Fig. 10. Photo: C. Blume.
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Fig. 3. State of youth, mapping of extant ancient polychromy: 
yellow and red pigment. Image: M. Abbe.

Fig. 5. Statue of a youth, detail view of chest with yellow 
pigmentation. Photo: M. Abbe.

Fig. 6. Statue of a youth, microscopic view of yellow 
pigmentation. Photo: M. Abbe.

Fig. 7. Statue of a youth, microscopic view of the marble 
surface with microstratigraphy of the marble substrate, 
yellow pigmentation, and overlaying disparate brown burial 
accretion. The islands of white opaque material are a modern 
wax. Photo: M. Abbe.

Fig. 4. Statue of a youth, detail view of an area of the hair 
adjacent to the flesh areas where the yellow flesh pigmentation 
overlaps red underpainting of the hair. Photo: M. Abbe. 

m. b. abbe, g. e. borromeo and s. piKe
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early mode of the fifth century exemplified by the works 
of Polykleitos. The new historically-defined realism of 
statuary involved not only an important shift in formal 
style but also in sculptural media. To the dominant tradi-
tion of Polykleitos’ radiant, gleaming kleos-laden bronzes 
were increasingly added top quality painted marble stat-
uary by sculptors, such as Praxiteles and Lysippos, who 
incorporated the celebrated immediacy of contemporary 
painting to their statues (Jockey 2007). Painted marble 
was integral to this new, more realistic and life-like man-
ner of representation.

The Providence statue is a remarkable demonstra-
tion of this new marble technique and preserves signifi-
cant vestiges of its ancient polychromy. A program of 
binocular and high-magnification video microscopic ex-
amination (using a Keyence VHX-500 microscope with 
a VH-Z25 lens of 20-175X magnification) has produced 
a detailed mapping of the extant coloration (Fig. 3). Red 

pigment is extensively preserved in the hair and mouth 
with additional vestiges in the eyebrows and in a mod-
eling line of underpaint on the flesh area below the left eye 
(Fig. 2). Much more rare in ancient marble statuary is the 
existence of a yellow pigment extensively preserved across 
the flesh surfaces (Fig. 4). Preferentially remaining on the 
front of the statue, this ancient coloration was applied di-
rectly to the marble surface without a ground or other 
preparation (Fig. 5). In high magnification a clear ar-
chaeological microstratigraphy is evident with the marble 
surface preserving yellow pigment that is in turn topped 
with remains of disparate brown burial accretion (Fig. 6).

Overlapping areas of the red and yellow pigments 
consistently suggest that the red in the hair, mouth, eye-
brows, and modeling lines of the flesh were applied first, 
with the yellow pigment application following as a sec-
ond preliminary base coat of color for future definition 
(Fig. 7). 

Comparison between the ca. 1912 photographs of 
the statue (Fig. 8) and its current condition indicate 
that much of the ancient polychromy and burial accre-
tion has unfortunately been removed since Arndt’s first 
publication. Archival documentation suggest the statue 
was cleaned moderately while on the art market prior 
to its acquisition by the Museum of Art of the Rhode 
Island School of Design in 1923. A white opaque mate-
rial concentrated in areas of remaining ancient coloration 
(e.g. Figs. 4, 6) is a modern carnauba wax (identification 
by Fourier Transform Infrared microspectroscopy). Prob-
ably applied as a consolidant to the once friable ancient 
polychromy of the statue during its early modern history, 
the wax appears to have become resolubilized, and thus 
opaque, during the cleaning(s) that reduced the ancient 
coloration to what remains today.

Materials analysis of the extant polychromy

To preliminarily characterize the ancient polychromy 
X-ray fluorescence spectroscopy (XRF) was conducted 
in situ. Multiple microsamples of the pigments were 
taken and analyzed by optical microscopy, micro-Raman 
spectroscopy (MRS), X-ray micro-diffraction (μXRD), 
energy dispersive X-ray spectroscopy in a scanning elec-
tron microscope (SEM-EDS), and Fourier Transform-
Infrared microspectroscopy (FTIR) at the Department of 
Scientific Research of the Metropolitan Museum of Art. 

In situ XRF elemental analysis was performed with 
a Bruker Tracer-III spectrometer with rhodium target, 
with and without an aluminum filter, at 40.0 kV, 1.4 
μA with an acquisition time between 120-280 seconds. 
Areas of the yellow and red pigmentation revealed high 
concentrations of iron suggesting both pigments were 
iron-rich. No discernible traces of other heavy elements 
from other reds and yellows of the standard ancient pal-
ette (e.g. mercury, lead, or arsenic) were detected.

In optical microscopy the small red and yellow pig-
ment particles exhibited characteristics consistent with 
iron ochres – high relief with incomplete extinction in 

Fig. 8. Statue of a youth, photograph ca. 1912 Photo: Brunn, 
E. 1912. Denkmäler griechischer und römischer Skulptur, 
Munich no. 650.
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polarized light and refractive indexes greater than a 1.66 
mount medium. MRS was conducted using a Bruker 
Senterra Raman Open Architecture microspectrometer 
with 50X and 100X long working distance objectives 
(Olympus LMPLanFluar) and 488 nm, 633 nm, and 
785 nm excitation on mounted and unmounted pigment 
samples. Highly diagnostic results were obtained on the 
yellow samples using 785 nm excitation, 30 seconds in-
tegration time, to obtain a strong diagnostic peak of 387 
nm and other weak peaks linked with goethite at 10 mW. 
The results for the red pigment samples were significantly 
weaker and not strong enough to be deemed diagnostic.

Microdiffraction measurements were performed on 
a Rigaku Dmax/Rapid instrument using Cu-K-alpha 
radiation with 40 μA with a 15 minute exposure. An 
unrestricted search of the current ICDD PDF-2 data-
base using Jade 7.0 resolved the pattern of the yellow 
samples as representing a mixture of goethite with re-
sidual lines of calcite. The red pigment samples yielded 
a strong pattern for calcite with only weaker and broader 
lines that could be plausibly matched with an isostruc-
tural phase suggesting a partially-iron-substituted car-
bonate, most plausibly either ankerite or kutnohorite, 
relatively common red iron-based earth pigments. In 
optical microscopy, the red iron-based pigment and the 
yellow goethite are morphologically dissimilar and it ap-
pears that the former is not simply a heated product of 
the latter. Thus, the two pigments appear to have been 
prepared separately in antiquity.

To further detect any additional or diagnostic trace 
elements in the samples, the microsamples were exam-
ined by FTIR and SEM-EDS. FTIR was performed us-
ing a Bruker Hyperion FTIR microscope, equipped with 
a cryogenic mercury-cadmium telluride detector, and 
analyzed through a 15x IR objective with analyses run 
in transmittance between 4000 and 600 cm-1 at 4 cm-1 
resolution. Fig. 9 shows the spectra of (a) the red paint 
and (b) the yellow pigment. Both samples dominated by 

the carbonate peak associated with calcite (~1430 cm-1), 
with the presence of the carnauba wax coating (2955(sh), 
2918, 2850, 1736, 1473, 1464, 1172, 730 and 720 cm-1). 
Goethite is present in the yellow paint (3126, 1787, 
1658, 894 and 804 cm-1). A very small amount of kaoli-
nite (3697, 3614, 1116, 1035, 1008 and 916 cm-1) and 
quartz (1077 cm-1 and broadening of the kaolinite peak 
at 1035 cm-1) are also present. 

SEM-EDS compositional analyses were performed 
with an Oxford Instruments INCA Energy 300 micro-
analyzer equipped with a Link Pentafet high-resolution 
Si(Li)SATW EDS detector operated with a LEO Elec-
tron Microscopy model 1455VP variable-pressure elec-
tron microscope. The SEM was operated under high-
vacuum conditions at an accelerating voltage of 20 kV, 
with EDS spectra collected for 150 seconds of live-time. 
The results (Table 1) indicate that the red and yellow pig-
ment samples were found to be mainly composed of iron 
with significant amounts of calcium and magnesium, 
some silicon and aluminum, and small traces of sodium, 
phosphorus, sulfur, chlorine, and potassium. The high 
concentrations of calcium and magnesium appeared to 
be due largely to incorporated amounts calcite and the 
adjacent marble. The other trace elements were found to 
be consistent with other archaeological samples of iron 
pigments of natural origin.

element yellow pigment red pigment
Na 2.3 4.6

Al 3.3 7.8

Si 8.2 24.2

P 2.4 2.6

S 1.6 5.3

Cl 0.6 1.6

K 1.8 2.4

Fe 79.7 51.5

Table 1. SEM-EDS analysis of yellow and red pigment 
samples from statue of Providence youth. Weight percentage 
of elements, normalized without calcium and magnesium. 

Fig. 9. FTIR spectra of the (a) red and yellow (b) pigment 
samples from the Providence youth.

m. b. abbe, g. e. borromeo and s. piKe

Fig. 10. Isotopic values of Providence youth d13C/d18O 
plotted against Mt. Pentelikon (Pike 2000, 2009) and Afyon 
(Attanasio 2006) databases. Figure: S. Pike.
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Interpreting the extant polychromy

Red pigment is the most commonly encountered 
remnant of the once complex ancient painting on classi-
cal marble statuary. Such color has generally been inter-
preted on the hair and eyebrows as a form of underpaint 
(or less commonly as a preparation for gilding), in the 
mouth as local coloration, and on the cheeks and flesh 
areas as modeling lines in preparation for subsequent 
flesh coloration. The Providence youth displays each of 
these kinds of preliminary painting. Truly exceptional is 
the previously noted preservation of a yellow pigment 
that was subsequently applied across the flesh areas of 
the statue. 

This goethite pigment appears to have been cleaned 
of impurities in antiquity and is devoid of additional 
colorants. The calcite and faint vestiges of kaolinite may 
have deliberately mixed as a bulking agents or added to 
obtain a higher degree of visual transparency. It is also 
possible that they may have been inherent in the geologi-
cal material. Some degree of accidental contamination or 
alteration in burial also cannot be excluded. The ancient 
color was, however, deemed appropriate and satisfac-
tory by the ancient artisan and was applied directly to 
the sculpted marble surface without a ground or other 
preparation after the extensive program of red prepara-
tory painting that, as noted, included painting on the 
hair, eyebrows, and mouth, and modeling lines on the 
flesh areas. 

The yellow pigment’s legible distribution across the 
flesh areas, and its microstratigraphy with intact burial 
accretion appears to shed light on a critical and defin-
ing, but still little-understood, issue in the study of Greek 
sculpture: the ancient coloration of flesh surfaces on mar-
ble statuary. Though ancient sources make it clear that 
such coloration was integral to the overall appearance 
and impact of these works, there remains little secure di-
rect physical evidence for such flesh coloration on Classi-
cal and Hellenistic marble sculpture (Reuterswärd 1960; 
Brinkmann 2003, 43-5; Scharff et al. 2009). 

The sequence of red preparatory painting and yel-
low pigment on the flesh surfaces on the Providence 
statue are the remains of the first preliminary stage 
of a much more complex painting process that origi-
nally defined the artful, life-like coloration of this 
statue in antiquity. The full complexity and richness 
of classical Greek painting technique is increasingly 
recognized(Brecoulaki 2006; Kakoulli 2009). Color 
was built up in multiple overlapping layers of pigment 
(often using a variety of organic binding media) to pro-
duce the striking, highly realistic results that contem-
poraries so celebrated. It should be emphasized that the 
red underpainting, and yellow base color on the flesh 
of the Providence youth probably constitute only the 
highly suggestive beginnings of a much more complex 
painting process that has been lost. Subsequent painting 
involved the subtle characterization of flesh tones, the 
artful delineation of the hair, eyes, eyebrows and other 
features largely undefined on the marble substrate, and 

the painterly definition of highlights and shadows to 
create a life-like effect of physical immediacy with sub-
tle painterly definition. The existing pale yellow color 
on the flesh areas thus probably constitutes a base or 
foundation for this subsequent definition and should 
not be understood as the final surface color. 

There are at present no other detailed studies of such 
flesh coloration on Classical and Hellenistic free-stand-
ing statuary, with the notable exception of a recent exem-
plary investigation of an Attic marble female head that 
has iron-rich material, preliminarily identified as a yellow 
ochre pigment on a calcium-based white ground (Scharff 
et al. 2009). Here too it appears that only the initial steps 
of a complex and delicate painting process survive. 

It may be noted that the deterioration and current 
preservation of ancient polychromy on classical marble 
statuary remain little examined and are largely passed 
over in existing scholarship in silence. The examination 
and materials analysis conducted by the authors to date, 
however, suggest that the loss of much ancient poly-
chrome often occurs in remarkably clean delaminating 
layers. This probably reflects the use of different materi-
als in the separate work-stages of ancient painting tech-
nique. The preparatory underpainting of classical marble 
statuary evidently preferentially survives because of the 
predominant use of simple, stable, and durable pigments 
and binding media. The frequent and near-complete loss 
of the subsequent more artful painting, in contrast, re-
flects the use of more complex and less stable pigments, 
binding media, and mixtures thereof that have preferen-
tially deteriorated overtime. 

It should be pointed out that the detailed examina-
tion and scientific analysis of the Providence youth in-
dicate there is no reason to link the extant polychromy 
as a preparation for a putative gilding layer as has been 
claimed (Yfantidis 1984, 87-8, 123, 282). This maximal 
interpretation does not appear to be supported by the 
extant polychromy, nor does it account for the previously 
unnoted extent of the red underpainting on the statue. 
No such gilding has been found in detailed, high-power 
microscopic examination of the statue, a technique that 
frequently reveals microscopic islands of leaf gilding on 
the surfaces on classical statues (e.g. Bourgeois and Jock-
ey 2005). 

The use of ochre in the Greek painting of flesh col-
oration exists in numerous other examples – stone grave 
stelai, vase painting, terracottas, etc. Though material 
investigations on marble statues have heretofore been 
largely lacking, the fourth century Greek writer Theo-
prastus, who provides our richest account on such ochre 
pigments in De lapidibus, explicitly states that painters 
rendered flesh colors in ochre-based pigments (51.6). It 
is suggestive that the word he uses to designate a flesh 
colored pigment, andreikelon, was by the fourth century 
used interchangeably to mean the color of skin or the 
color of a statue of a man (Villard 2008).

Though the extant yellow color on the Providence 
youth is not the final surface color of the skin paint layer, 
the use of this light base color – as opposed to a darker 

a hellenistic greeK marble statue With ancient  polychromy reported to be from Knidos 



769

red – may suggest that this youth had lighter flesh tones 
than one would expect for a full adult male. In this sense, 
the extant color suggests how the subject was probably 
characterized. Little, however, can be determined regard-
ing the exact coloration or optical effects of the painting 
based on its present fragmentary condition. It is, how-
ever, noteworthy that the extant goethite is a relatively 
thick pigment application. The desired visual effect ap-
pears to have been a largely opaque paint layer of con-
siderable thickness rather than a thin dilute wash. It thus 
appears likely that the natural translucency of the marble 
substrate may not have been exploited for visual effect in 
this coloration, as would be consistent with the marble 
joining of the statue’s forearms. 

Marble provenance 

Since the time of Arndt’s preliminary identification, 
the statue’s marble has been said to be Parian. Stable iso-
tope analysis on dispersed samples from the mounting 
hole on the reverse has yielded the following 13C/12C and 
18O/16O values (‰ relative to PDB).

   d13C   d18O  
  +2.52  -5.39  
  +2.64  -5.19  
Averaged +2.58  -5.29
 
These data were compared to the Herz (1987), At-

tanasio, Brilli, and Ogle (2006), and Pike (2000, 2009) 
classical white marble isotopic databases with a least-
squares statistical analysis used to guide the quarry iden-
tification (Pentia 1995). The isotopic d13C and d18O ra-
tios are highly suggestive of Pentelic and Afyon marble, 
not Parian. Though the physico-chemical properties 
of Pentelic and Afyon marble are similar (Fig. 10), the 
presence of white mica, the longitudinal foliation planes 
of gray and yellow discoloration, and the maximum 
grain size of approximately 0.8 mm all suggest an ori-
gin from the extensive quarries on Mount Pentelikon. 
This identification can be confidently proposed based 
on current knowledge, but it may be cautioned that the 
local white marbles in Asia Minor and the Dodecanese 
are only now being properly investigated (Bruno et al. 
2012; Lazzarini and Malacrino 2009) and are at present 
underrepresented in the existing databases of classical 
white marbles.

As the Knidian peninsula itself had no locally quarried 
white marble in antiquity, the marble for our statue was 
certainly imported. The use of Pentelic marble at Knidos 
would not be surprising given its wide exportation in the 
4th to 2nd centuries BC throughout the Mediterranean 
world and in Caria. In addition to its extensive use in 
the Mausoleum of Halikarnassos, the two most celebrated 
large sculptures from Knidos, the colossal lion from the 
Lion Tomb monument and the cult statue of Demeter 
(respectively British Museum GR 1859,12-26.24, 26), 
are both reported to be carved from it. 

Historic provenance and ancient origin 

Arndt’s recorded provenance of the Providence youth 
as from Knidos has remained unexplored in the publica-
tions of the statue and unnoted in the archaeological lit-
erature on the site. Extensive recent archaeological explo-
ration at Knidos and its larger region (e.g. Berges 2006, 
esp. 30-4) have made it increasingly clear that the polis 
quickly emerged as one of the most prominent in Caria 
during the third century following a synokismos around 
the 360’s, when the city moved from the agricultural area 
in the middle area of the peninsula to its economically 
and militarily strategic tip. As the new city increasingly 
became the preeminent locale for athletic and cultural 
competitions between the cities of the Dorian Pentapo-
lis, its sanctuaries came to attract the foremost sculptors 
of the day, including Bryaxis, Skopas, and Praxiteles, all 
of whom were commissioned to make new cult images 
for the prosperous city (Pliny NH 36.20-2). The previ-
ously mentioned cult image of Demeter now in the Brit-
ish Museum is a remarkable survival from this period. 

A newly published head from Knidos (Bruns-Özgan 
2005, 184) similar in general style, technique, and scale 
to the Providence youth was found in the vicinity of the 
city’s multiple sanctuaries. It has been plausibly identi-
fied as a votive dedication of a young athletic victor from 
one of the urban sanctuaries. The Providence youth may 
be a better preserved example of what must have been 
a common type of dedication. Though there are few 
sources regarding the athletic competitions celebrated at 
Knidos, it may be noted that the most celebrated of the 
games at Knidos in the Hellenistic period was the staphy-
lodromos or foot race for boys in honor of Apollo, which 
served as a kind of national competition for the cities of 
the Dorian Pentapolis. The new head from Knidos lends 
weight to the undocumented origin of the Providence 
youth and both figures may represent victors from a local 
contest of this kind.
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Abstract
During his rule (AD 81-96), Domitian seized the op-
portunity to rebuild the imperial city that had been badly 
destroyed by the great fire of AD 64 and subsequent con-
flagrations. Marbles were brought from all over the em-
pire for this building program. The white marble from the 
Pentelikon quarries near Athens was conspicuously used 
for many of the major imperial monuments of Domi-
tian’s Rome, including the restorations of the Capitolium 
and the Portico of Octavia, the building of the Arch of 
Titus, Arch of Domitian, and the monument of which 
the Hartwig-Kelsey Fragments are a part – very likely, the 
Templum Gentis Flaviae, built by Domitian as the final 
resting place for the Flavian dynastic rulers. In this paper 
the authors discuss both the practical and symbolic rea-
sons for the choice of Pentelic marble, highlighting Domi-
tian’s interest in demonstrating a connection between his 
restored Rome and the city of Athens, the Pentelic marble 
city of Domitian’s patron goddess Athena/Minerva. 

Keywords
Pentelic marble, Mt. Pentelikon, Rome, Domitian, Cap-
itolium, Arch of Titus, Hartwig-Kelsey fragments, Fla-
vian dynasty.

The emperor Domitian (AD 81-96) seized the op-
portunity to rebuild the imperial city that had been badly 
destroyed by the great fire of AD 64 and by the numer-
ous subsequent conflagrations that occurred between AD 
69 and 801 (Fig. 1). When Domitian succeeded Titus in 
AD 81, large areas of Rome, especially on the Capito-
line, Palatine and in the Campus Martius, lay in ruins. 
Though Vespasian had begun to restore the city, the op-
portunity was presented to Domitian to rebuild Rome 
and “rebrand” it, to use modern terminology, much as 
Augustus and the Julio-Claudians had earlier in the 1st 
century, as an imperial city befitting its status as the cent-
er of the Mediterranean world.

This new Rome would represent the rule of this en-
igmatic and megalomaniac emperor who understood the 
power of “the architectural statement” and, at the same 
time, suffered from a misunderstanding of the usefulness 
of self-promotion. The funds expended on this lavish 
building program between AD 81 and 93 were unprec-

the use and symbolism of pentelic marble in domitianic rome

I. B. Romano, S. Pike and E. Gazda

edented, with Domitian taking advantage of a debased 
currency, heavy taxation on the provinces (and especially 
on the Jewish population), and cost-cutting measures 
in the army and elsewhere in order to finance the work 
(Suetonius, Dom. 12.1; Carradice 1983). The reaction of 
the Roman people was, at the very least, exasperation.2 

As is well understood, the only significant marble 
source in antiquity on the Italic peninsula was at the 
Carrara quarries around the ancient town of Luna, and 
it began to be systematically exploited in the second half 
of the 1st century BC. Large quantities of Carrara marble 
were used for the Augustan building program that fa-
mously turned Rome from a city of brick to one of mar-
ble (Suetonius, Augustus 28.3). In the Domitianic pe-
riod, however, imported marble was used in Rome with 
greater dependency than in preceding periods. Plutarch 
was moved to say about Domitian that, like the famous 

1. Suetonius, Vit. 15.3; Suetonius, Dom. 5; Tacitus, Ann. 15; Cassius Dio 66.24.2; Jones 1992, 80.
The authors acknowledge with gratitude Dott. Rita Paris of the Museo Nazionale Romano al Palazzo Massimo for her collaboration and 

her permission to analyze the Hartwig fragments and publish the results here. Drs. Romano and Pike are also grateful to the Samuel H. Kress 
Foundation for support to participate in the ASMOSIA IX conference. 

2. Suetonius, Dom. 13.2 records a graffito written on one of Domitian’s monuments declaring, “Enough!” 

Fig. 1. Pentelic Marble Portrait Bust of Domitian, from 
the Esquiline Hill, Rome, Palazzo dei Conservatori, Musei 
Capitolini, Rome. Photo: Vanni/ Art Resource, NY. 
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Midas, he desired that everything turn to gold and stone 
at his touch (Plutarch, Publicola 15.5). The white marble 
from Mt. Pentelikon near Athens was used in the Re-
publican period (e.g., for the column capitals of the Late 
Republican round temple of Hercules Victor along the 
Tibur3) as well as in the Augustan period, and, indeed, 
throughout the imperial period in Rome.4 In many cas-
es, the choice of Pentelic marble seems to correlate with 
propagandistic messages. This particular Greek marble 
was conspicuously used in some of the major imperial 
monuments of Domitian’s Rome, and, as will be argued 
here, very likely had symbolic importance. 

Despite the decree of damnatio memoriae following 
the assassination of Domitian that led to the destruction 
of many of the monuments celebrating this emperor’s 
rule, evidence remains of major Domitianic monuments 
that made significant use of Pentelic marble, as is veri-
fied by scientific testing or by reliable literary sources. 
Pentelic marble occurs in the following building projects:

the lavish rebuilding of the temple of Jupiter opti-
mus maximus on the capitoline. After its destruction in 
the fires of 80, the temple was rebuilt by Domitian. An-
cient authors testify to the Pentelic marble columns, along 
with the gold-plated doors and a fireproof roof of gilded 
bronze shingles.5 In his biography of Domitian, Sueto-
nius may allude to a special significance of the Pentelic 
blocks used for the Temple of Jupiter, beyond its expense 
as an imported material, when he records that they were 
to be protected and used for no other purpose (Suetonius, 
Dom. 8.5). Plutarch’s comment that he saw the columns 
of Pentelic marble in Athens before they were recut in 
Rome and made to look too slim for the building, in his 
opinion (Plutarch, Publicola 15.4-5), suggests that they 
had been reused from some Athenian building. Of the 
Domitianic superstructure of the Temple of Jupiter, very 
little remains except a drum of a fluted column and part 
of an Attic base, both reportedly of Pentelic marble, and 
other fragments of a column capital, cornice and frieze 
(Platner and Ashby 1929, 300-302). To our knowledge 
the marble of these fragments has not been tested.

the arch of titus, erected by Domitian, probably 
between 82 and 90, after the death of his brother Titus, 
probably as one of the entrances to the imperial palace 

on the Palatine (Fig. 2). The dedicatory inscription on 
the arch designates Titus as divus, a title awarded after his 
death, and the reliefs on the inside walls of the arch show 
the triumphal procession of Titus after the destruction of 
the Temple of Jerusalem. The base of the arch is made of 
travertine, while the rest is of Pentelic marble, according 
to the testing conducted and reported by Gorgoni and 
colleagues in 1992.6 

the arch of domitian on the clivus palatinus, 
tested and reported on by Bruno and his colleagues at 
ASMOSIA V.7 The arch is located just beyond the Arch 
of Titus, on route to the imperial palace on the Palatine, 
and may have been one of its ceremonial entrances.

the domitianic restoration of the portico of oc-
tavia, originally built by Augustus but destroyed by fire 
in AD 80 and rebuilt in Pentelic marble, as verified by 
Bruno and colleagues and published in the ASMOSIA 
V proceedings.8

Fig. 2. Arch of Titus, Rome. Photo: Irene Bald Romano. 

3. See Gorgoni et al. 2002 for a study of the marbles of the Round Temple on the Tibur. 
4. Bruno and colleagues (Bruno et al. 2002) provide confirmation of the use of specific marbles in the public buildings of Rome and their 

chronological prevalence. They show that Pentelic marble was used in the Augustan period for some restoration work and they suggest also 
for some special symbolic reasons in, for example, the frieze of the Basilica Aemilia where the link is made between the founding of Rome 
and the city of Athens in the iconography and in the use of Pentelic marble (291). For the frieze of the Basilica Aemilia see Carettoni (1961).

5. Cassius Dio 66.24.2; Plutarch, Publicola 15.4-5; Suetonius, Dom. 5; Procopius 3.5.4; Zosimus, 5.38.4
6. Gorgoni et. al. 1992; Amadori et al. 1998, 48. Lazzarini et al. 1988, 403 discuss the significance of the use of Pentelic marble in the 

Arch and relate it to the importance of the monument. In a personal communication at the ASMOSIA conference in June 2009, M. Bruno 
mentioned that new studies of the attic portion of the arch indicate that it may be of Carrara, thus raising the issue of construction phases 
of the arch.

7. Bruno et al. 2002, 291; Suetonius, Dom. 13.2: a reference to the many arches Domitian erected; Amadori et al. 1998, 51; Steinby 
1993, Vol. 1, 92 (A. Cassatella).

8. Bruno et al. 2002, 291; Lazzarini et al. 1997. The various restorations of the Portico make it difficult to identify the Domitianic 
phases, though Bruno and Attanasio (2008, 58) attribute the Pentelic marble restorations to the Flavian or late Flavian period.

i. b. romano, s. piKe and e. gazda
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the sculptural decoration of the monument of 
which the hartwig-Kelsey fragments are a part. As 
we reported at ASMOSIA VIII, these are a group of 15 
marble architectural and sculptural fragments of the late 
Domitianic period that have been reconstructed hypo-
thetically as belonging to an important Flavian period 
monument in Rome. The fragments are in the Museo 
Nazionale Romano (Figs. 3 and 4), the Kelsey Museum 
of Archaeology at the University of Michigan, and in 
the University of Pennsylvania Museum of Archaeol-
ogy and Anthropology. This monument is very likely 
the Templum Gentis Flaviae, a now-destroyed sanctu-
ary to the Flavian dynasty built by Domitian in the 90s 
AD on the Quirinal Hill, in a location chosen by him, 
near his birthplace – hence its primary importance to 
Domitian. This complex was not only a temple of the 
Flavian imperial cult, but also would have served as the 
mausoleum for members of the dynasty. The marble 
of most of these sculptural fragments has been tested, 
and the Pentelic provenience for all is secure. In fact, 
we have shown that all of the blocks from which these 
sculptures were carved were quarried from one area of 
the Pentelikon quarries.9

Interestingly, the carbon and oxygen stable isotope 
signatures of one of the groups identified by Gorgoni and 
colleagues for the samples from the Arch of Titus match 
those of the Hartwig-Kelsey fragments (Fig. 5). The data 
suggest that the marble of these two monuments was, at 
least in part, removed from the same quarry or group of 
quarries, but this is a subject for additional study.

Why was Pentelic marble chosen? What were the 
factors that drove a greater use of this marble in Domi-
tianic Rome? First, on the practical side, the opportu-
nity to rebuild Rome under Domitian created a need 
for large quantities of white stone from sources in addi-
tion to the Carrara quarries. Pentelic marble, despite its 
relative weaknesses with large micaceous foliation veins 
(see Korres 1995, 82-3.), could be quarried out in great 
blocks, as we know from the 8.6 m. long entrance cor-

nice of the Hadrianic Pantheon.10 It was used plentifully 
in the Domitianic building program. 

The specific market mechanism that brought Pen-
telic marble from Athens to Rome remains enigmatic. 
A quarry system (ratio marmorum) was already in place 
before the Domitianic period, with an imperial adminis-

Fig. 3. Hartwig fragment, relief with the head of a flamen 
in front of a temple façade. Figural scene in pediment may 
represent the founding of Rome. Museo Nazionale Romano 
310251. Photo: Araldo De Luca, with the authorization of 
the Soprintendenza Archeologica di Roma.

9. The key bibliography for the Hartwig-Kelsey fragments and the isotopic values for the Kelsey Museum and the University of Penn-
sylvania Museum fragments were published in the proceedings of ASMOSIA VIII (Romano et al. 2009). Subsequently, with the kind 
permission of Dott. Rita Paris, analysis was done of three of the Hartwig fragments in the Museo Nazionale Romano. The samples were 
analyzed by continuous flow mass spectroscopy at the Stable Isotope Laboratory, Department of Geology, University of Alabama using the 
protocols established by Spötl and Vennemann (2003) and Debajyoti and Skrzypek (2007). The isotope values of 13C/12C and 18O/16O are 
reported below as per mil (‰) relative to the international PDB standard for carbon and oxygen isotopic ratios. Each sample’s isotope ratios 
were compared to the Attanasio, Brilli and Ogle (2006, 297) as well as the Herz (1987) databases using the least-squares statistical program 
of Pentia (1995). The program provides a statistical probability value for each quarry in the database. The data were also compared to the 
Pentelic marble database of Dr. Scott Pike to try to determine the quarry or groups of quarries that the marbles may have been extracted 
from. The precision for the analyses for all three samples is δ13C = 0.06‰ and δ18O = 0.13‰. The maximum grain size was measured from 
each hand sample. The results are as follows:

accession number/description  d13c  d18o  mgs
310251 Temple of Quirinus w/ head of a flamen (Fig. 3)  2.52 -7.66 0.9 mm
310252 Draped male caryatid torso (Fig. 4)  2.52 -7.90 1.0 mm
310257 Head of a soldier (joining Kelsey 2431)  2.57 -7.54 1.2 mm

10. This is said to be the longest block of Pentelic marble known and one that surely pushes the limits of the structural integrity of the 
stone; “…an orchestrated show of bravado,” according to Wilson-Jones (2000, 182, 209, 211). This block, like the rest of the cornices in the 
building – all of Pentelic marble – probably belongs to the Hadrianic restoration of the building. The Pantheon of Agrippa burned down in 
AD 80 and was restored by Domitian. The Domitianic Pantheon was largely destroyed when it was struck with lightening and burned down 
again in AD 110, leaving us with little evidence for the Domitianic features of that building. 

the use and symbolism of pentelic marble in domitianic rome
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tration that exercised control over some major quarries.11 
Yet, in the absence of specific evidence for the Pentelikon 
quarries, other than one often-cited inscription,12 it is 
uncertain whether these quarries were privately or locally 
owned or whether they were under imperial administra-
tive control, or some combination of ownership in dif-
ferent parts of the quarry. Unlike other major quarries 
such as those at Carrara and on Paros, there are no quarry 
inscriptions from Mt. Pentelikon (or on Pentelic blocks 
found elsewhere) that would help to pinpoint owner-
ship (Ward-Perkins 1980, 326). Through the research of 
Scott Pike, a chronology of the use of various zones of the 

Pentelic quarries is being developed, using provenienced 
and well-dated architecture and sculpture and, by means 
of stable isotopic testing and other analyses, correlating 
them with areas of the quarry in the Greek and Roman 
periods (Pike 2009). Thanks also to the work of Attana-
sio, Bruno, Gorgoni, Lazzarini, Pallante, Pensabene, and 
others, we are able to add other Roman monuments to 
this developing picture. As this research proceeds, more 
light may be shed on the administration of the Pente-
likon marble quarries. 

In order to carry out this extensive Domitianic build-
ing program, marmorarii13 were needed in large numbers 
to work the raw material. The centuries-long tradition of 
Pentelic marble working by Attic quarrymen and carv-
ers, and an abundance of high-quality, fine- to medium-
grained white marble that could be quarried out in large 
blocks suitable for architectural elements, as well as large 
scale reliefs and freestanding sculpture, made Pentelic 
marble (and possibly Attic artisans in specialized work-
shops) a logical choice.14 It is probable, however, that 
there were “integrated” workshops of stone craftsmen 
from many parts of the Mediterranean – from Greece, 
Asia Minor, the Italian peninsula, and elsewhere working 
side by side.15 

On a practical note, modern sculptors who have ex-
perimented with ancient tools and techniques, as has Pe-
ter Rockwell, attest that sculptors or marble craftspersons 
must be very familiar with the properties of the materi-
als of their craft in order to create their finest work. As 
Rockwell says, “As anyone with stoneworking experience 
knows, stones vary but the variations are only appreci-
able experientially”. Since “marble carving technique… 
involves peeling successive surfaces off the stone” (Rock-
well 1993, 23) and since Pentelic marble is characterized 
by large micaceous veins that can cause the marble to 
split, peeling away the layers of a block of Pentelic marble 
requires care, skill, and considerable acquaintance with 
the stone’s properties. It makes sense that specialized ma-
sons and sculptors who understood how to work Pentelic 
marble would have been employed, but more scientific 
investigation into the issue of artisans and the marble(s) 
in which they worked is needed. 

What about the symbolic associations of Pentelic 
marble? Others have pointed to the role of tradition 
and symbolism in the selection of a specific marble for 
specific monuments and have claimed that Pentelic was 

Fig. 4. Hartwig fragment, draped male caryatid torso leaning 
against a palm tree. Museo Nazionale Romano 310252. 
Photo: Araldo De Luca, with the authorization of the 
Soprintendenza Archeologica di Roma. 

11. Re. the ratio marmorum, imperial ownership, leasing and control of the Roman imperial period see Dodge 1991; Ward-Perkins 1992; 
Fant 1993.

12. Fant (1988, 155, n. 26) demonstrates that the formulaic nature of the poorly reported and garbled inscription (Bruzza 1870, 194, 
no. 291) that is often cited as proof that Herodes Atticus was the proprietor of the Pentelic quarries is in fact probable evidence of imperial 
control of the quarries. 

13. A term which encompasses masons and sculptors (Conlin 1997, 37).
14. Freyberger (1990) presents evidence that specialized workshops were organized in Rome under Domitian’s imperial administra-

tion, and continued under Hadrian, used for production of specific architectural elements in certain marbles. Attic stone workers, it was 
concluded by Freyberger, would have worked predominantly in Pentelic marble and those from Asia Minor in Proconnesian marble (for the 
introduction of Proconnesian marble into Rome see Pensabene 1998).

15. For an important discussion of the theories of Greek artists working on the Ara Pacis, a critical analysis of the indigenous Italic 
techniques used on the monument, and a summary of the evidence for Greek workshops in Rome, see Conlin 1997, esp. Chap. 2, 27-44. 

i. b. romano, s. piKe and e. gazda
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used in specific cases for iconographic, propagandistic or 
symbolic effect.16 The use of Pentelic, as well as other 
expensive imported marbles, undoubtedly demonstrated 
the patron’s wealth, luxus, power, and prestige.17 It can 
be argued, however, that the conspicuous use of Pentelic 
marble for Domitian’s Rome was more than an aesthetic 
choice and more than a display of the power of the em-
peror. Pentelic marble probably held special meaning for 
Domitian and his imperial rule. He would likely have 
realized that this Greek marble could underscore his 
philhellenism and further his propagandistic aim of pre-
senting himself as the restorer of Rome. Pentelic marble 
could indeed have provided a symbolic link between the 
Flavian dynasty and its roots in the period following the 
war between the Greeks and the Trojans when, according 
to legend, Rome was founded. 

Domitian, it has been long recognized, had a passion 
throughout his life for all things Greek, and he venerated 
Zeus/Jupiter and Athena/Minerva. He instituted quad-
rennial Greek games in honor of Capitoline Jupiter – the 
Ludi Capitolini, with Greek-style athletic and equestrian 
competitions in the stadium built in Greek-style in the 
Campus Martius on the site of today’s Piazza Navona 
and literary contests in a nearby Odeion. He is said to 
have presided over these games dressed in Greek garb 
(Suetonius, Dom. 4.4). 

At the same time, Domitian found in Athena/Min-
erva a patron goddess. He referred to himself as the son 
of Minerva (Philostratus 7.24), and the contemporary 
poet Martial called Minerva the emperor’s consort (Mar-
tial 9.3). A temple dedicated to Minerva dominated the 
Forum Transitorium, designed by Domitian’s architect 
Rabirius next to the Templum Pacis and completed by 
Nerva after Domitian’s death. In the one surviving bay 
of the colonnade, the entablature frieze depicts women 
spinning and weaving wool, overseen by Athena/Min-
erva, a possible reference to the legend of Athena Ergane, 
to whom an Athenian cult is dedicated.18 

Domitian kept a shrine to Minerva in his bedroom 
(Suetonius, Dom. 15.3; Cassius Dio 67.16.1); he es-
tablished a college of priests to the goddess (Suetonius, 
Dom. 4.4) and a Quinquatria festival celebrated with 
literary contests in Minerva’s honor at his villa on Lake 
Albano.19 He named a new legion of the Roman impe-
rial army, the I Minervia, after his patron goddess, the 
goddess of warfare. Minerva wielding a thunderbolt is a 
common image on the reverse of Domitianic gold and 
silver coins (see Jones 1992, 100; Last 1948, 9), and 
Domitian held a statue of Minerva in the colossal bronze 
equestrian statue that he dedicated to himself and erected 
in the center of the Forum (see Statius, Silvae 1.1.1-107; 
Jones 1992, 85 and note 42). In the scene of profectio on 

Fig. 5. Scatterplot diagram 
comparing the isotopic 
values for the Hartwig-
Kelsey Fragments and the 
University of Pennsylvania 
Museum Fragment with 
Arch of Titus samples. 
Diagram: courtesy of Scott 
Pike.
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16. For example, Carettoni (1961, 57-65) pointed this out in his study of the Augustan frieze of the Basilica Aemilia where Pentelic 
marble is used for the sections that refer to the founding myths of Rome, thus making a symbolic link to Greece and the Trojan War. See also 
Bruno et al. 2002, 297; Pensabene 1994, 275-285.

17. See Neri 2002, especially chapter II, 25-46. 
18. See D’Ambra (1993). The marble of the surviving bay and the sculpture is said to be Carrara (Lazzarini 1988, 403). 
19. Ovid, Fasti 3.809; Cassius Dio 67.1.2. See also Lugli 1918, 1920, 1921, 1922 for the Villa of Domitian on Lake Albano on the site 

of the Papal Villa of Castel Gandolfo. 
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one of the late Domitianic Cancelleria reliefs, Minerva, 
helmeted, cuirassed, and holding her shield, is directly in 
front of the emperor Domitian (whose portrait head was 
later recut to represent Nerva), further demonstrating his 
close association with the goddess.20

Yet, Domitian’s veneration of Zeus/Jupiter and Ath-
ena/Minerva was not solely based on religious fervor, and 
his philhellenic tendencies were not without ulterior mo-
tive. Legitimacy – of his own rule and that of the Flavian 
dynasty – was a driving concern for Domitian. Just as the 
Julian family, including Augustus, traced its lineage to 
Ascanius and Aeneas and thus to the goddess Venus, and 
Vespasian and Titus stressed this same connection, Dom-
itian sought for the Flavian family additional legendary 
ancestors to further anchor his own pedigree and justify 
his claim to unprecedented power. In restoring the cults 
and cult loci of archaic Rome, such as the hut of Romulus 
(Martial 8.80.6), he could point to the Flavian dynasty’s 
roots in the period of Rome’s founding and ground his 
reign in Greek myths and the Trojan War. Moreover, the 
purported origin of the cult of Minerva in the Sabine 
region northeast of Rome – the ancestral region of the 
Flavians where Vespasian was born – offered further sym-
bolic ballast to Domitian’s historical-mythical construct 
(D’Ambra 1993, especially 4-5, 45-46; Jones 1992, 99-
100).

Domitian’s deep affinity for Greece did not extend 
to a building program in Athens.21 That was left to the 
more famously philhellenic emperor, Hadrian, who 
made serious and conspicuous contributions to the city 
of Athens. Rather, it seems that Domitian chose to make 
his statement of philhellenism in Rome, by rebuilding 
the city, at least in part with the Greek marble that was 
long associated with Athens,22 and by paying homage to 
the role played by the myths and cults of Greece in the 
earliest days of Rome’s own scripting of its mythical and 
historical past. The use of Pentelic marble would have 
afforded a symbolic connection between Domitian’s re-
stored Rome and Athens – the Pentelic marble city of 
Domitian’s patron goddess Athena/Minerva, whose Ro-
man cult originated in the birthplace of the Flavians.

References

Amadori, M.L.; Lazzarini, L.; Mariottini, M.; Pec-
oraro, M.; Pensabene, P. 1998: “Determinazione 
della provenienza dei marmi usati per alcuni monu-

menti antichi di Roma,” in: Pensabene, P., ed., Mar-
mi Antichi II. Studi Miscellanei 31, Rome, 45-56.

Anderson, J. C. Jr. 1983: “A Topographical Tradition 
in Fourth Century Chronicles: Domitian’s Building 
Program,” Historia: Zeitschrift für Alte Geschichte 32, 
1, 93-105.

Attanasio, D.; M. Brilli; N.; Ogle 2006: The Isotopic 
Signature of Classical Marble, Rome.

Bruno, M.; Cancelliere, S.; Gorgoni, C.; Lazzarini, 
L.; Pallante, P.; Pensabene, P. 2002: “Provenience 
and distribution of white marbles in temples and 
public buildings of Imperial Rome,” in: Herrmann 
J.J.Jr.; Herz, N.; Newman R. (eds.), ASMOSIA 5, 
Interdisciplinary Studies on Ancient Stone – Proceedings 
of the 5th International Conference of the Association 
for the Study of Marble and Other Stones in Antiquity, 
London, 289-300. 

Bruno, M.; Attanasio, D. 2008: “Il Reimpiego nel 
Portico di Ottavia: I Marmi del Propileo Monumen-
tale,” in: Bernard, J.F.; Bernardi, P.; Esposito, D. 
(eds.), Il Reimpiego in Architettura: Recupero, Trasfor-
mazione, USO. Collection de l’École Française de Rome 
418, Roma, 51-66.

Bruzza, L. 1870: “Iscrizioni dei marmi grezzi,” Annali 
del instituto di correspondenza archeologica 42, 106-
204.

Carradice, J. 1983: Coinage and Finances in the Reign 
of Domitian: A.D. 81-96. BAR International Series, 
Oxford.

Carettoni, G. 1961: “Il fregio della Basilica Emilia,” 
Rivista dell’Istituto Nazionale d’Archeologia e Storia 
dell’Arte 19, 5-78. 

Charlesworth, M. P. 1999: “The Flavian Dynasty,” 
Cambridge Ancient History XI, Cambridge.

Coarelli, F. (ed.) 2009: Il Divo Vespasiano: Il Bimillena-
rio Dei Flavi, Milan. 

Conlin, D. A. 1997: The Artists of the Ara Pacis: The 
Process of Hellenization in Roman Relief Sculpture, 
Chapel Hill/London.

D’Ambra, E. 1993: Private Lives, Imperial Virtues: The 
Frieze of the Forum Transitorium in Rome, Princeton.

Debajyoti, P.; Skrzypek, G. 2007: “Assessment of 
carbonate-phosphoric acid analytical technique per-
formed using GasBench II in continuous flow iso-
tope ratio mass spectrometry,” International Journal 
of Mass Spectrometry 262, 180-186.

Dodge, H. 1991: “Ancient Marble studies: recent re-
search,” Journal of Roman Archaeology 4, 28-50.

20. Magi 1945; Toynbee 1957; Pfanner 1981, 514-18; Koeppel 1984, 5-9, 28-34. The Cancelleria reliefs are said to be made of Carrara 
marble, though, to our knowledge, they have not been tested. 

21. Domitian was, however, the first emperor to be eponymous archon in Athens, associated with the cult of Zeus Eleutherios (Jones 
1992, 112). Domitian also restored the temple of Apollo at Delphi and proclaimed this deed in a conspicuous inscription on the front of 
the temple (ILS 8905). 

22. Rome was a highly literate society, and Roman literature is filled with references to the minutiae of Roman life, including the luxuri-
ous materials of Roman architecture and sculpture (e.g. Statius, Silvae 1.2.145-157). Fant et al. 2002 demonstrate that cultivated Romans 
were able to distinguish varieties of white marbles and had an interest in doing so. In this case study at the House of the Vetii, Pentelic marble 
was a marble of some prominence and prestige, while Carrara marble was clearly not. 

i. b. romano, s. piKe and e. gazda



778

Dodge, H.; Ward-Perkins, J. B. 1992: Marble in An-
tiquity. Collected Papers of J. B. Ward-Perkins, British 
School at Rome Archaeological Monograph 6, Lon-
don. 

Fant, J. C. 1998: “The Roman Emperors in the Marble 
Business: Capitalism, Middle-Men or Philanthro-
pists,” in: Herz, N.; Waelkens, M. (eds.), Classical 
Marble: Geochemistry, Technology, Trade. Nato ASI Se-
ries Vol. 153, Dordrecht/London/Boston, 147-158.

– 1993: “Ideology, gift, and trade: a distribution model 
for the Roman imperial marbles,” in: Harris, W. V. 
(ed.), The Inscribed Economy: Production and distribu-
tion in the Roman empire in the light of instrumentum 
domesticum, Journal of Roman Archaeology  Supple-
mentary Series 6, 145-170.

Fant, J. C.; Cancelliere, S.; Lazzarini, L.; Preite 
Martinez, M.; Turi B. 2002: “White Marble at 
Pompeii. Sampling the Casa dei Vettii,” in: Laz-
zarini, L. (ed.), Interdisciplinary Studies on Ancient 
Stone: Proceedings of ASMOSIA VI, 2000, Padova, 
309-315.

Fears, J. R. 1972: Jupiter and Roman Imperial Ideology. 
ANRW, 2.17.1, Berlin.

Freyberger, K. S. 1990: Stadtrömische Kapitelle aus der 
Zeit von Domitian bis Alexander Severus: zur Arbeits-
weise und Organisation stadtrömisher Werkstätten der 
Kaiserzeit, Mainz.

Gorgoni, C.; Lazzarini, L.; Pallante, P. 1992: “Iden-
tification of ancient white marbles in Rome, I: the 
Arch of Titus,” Science and Technology for Cultural 
Heritage I, 79-86.

Gorgoni, C.; Filetici, M. G.; Lazzarini, L.; Pal-
lante, P.; Pensabene, P. 2002: “Archaeometry of 
two important marble monuments of the Republican 
and Early Imperial periods in Rome: the Tempio Ro-
tondo and the Pyramid of Cestius,” in: Herrmann, 
J.J.Jr.; N. Herz; R. Newman, (eds.), ASMOSIA 5, 
Interdisciplinary Studies on Ancient Stone – Proceedings 
of the 5th International Conference of the Association 
for the Study of Marble and Other Stones in Antiquity, 
London, 308-315. 

Herz, N. 1987: “Carbon and oxygen isotopic ratios: a 
data base for classical Greek and Roman marble”, Ar-
chaeometry 29, 35-43.

Jones, B. W. 1992: The Emperor Domitian, London.
Koeppel, G. M. 1984: “Die historischen Reliefs der rö-

mischen Kaiserzeit II”, Bonner Jahrbücher des rhein-
ischen Landesmuseums in Bonn 184, 1-65.

Korres, M. 1995: From Pentelicon to the Parthenon: The 
Ancient Quarries and the Story of a Half-worked Col-
umn Capital of the First Marble Parthenon, Athens.

Last, H. 1948: “On the Flavian Reliefs from the Palazzo 
della Cancelleria”, Journal of Roman Studies 38, 9-14.

Lazzarini, L.; Moriottini, M.; Pecoraro, M.; Pen-
sabene, P. 1988: “Determination of the Provenance 
of Marbles Used in Some Ancient Monuments in 
Rome” in: Herz, N.; Waelkens M. (eds.), Classical 
Marble: Geochemistry, Technology, Trade, Nato ASI Se-
ries Vol. 153, Dordrecht/London/Boston, 399-409.

Lazzarini, L.; C. Gorgoni; P. Pallante; B. Turi 1997: 
“Identification of ancient white marbles in Rome. II: 
the Portico of Octavia”, Science and Technology for 
Cultural Heritage 6 (2), 185-98. 

Lugli, G. 1918, 1920-1922: La villa di Domiziano sui 
colli Albani. Bulletino della Commissione archeologica 
Communale di Roma XLV, 1918, 29; XLVI, 1920, 3; 
XLVII, 1921,153; XLVIII, 1922, 3. 

Magi, F. 1945: I relievi flavi del Palazzo della Cancelleria 
in Rome, Rome.

Moltesen, M.; Bald Romano, I.; Herz, N. 2002: “Sta-
ble Isotopic Analysis of Sculpture from the Sanctu-
ary of Diana at Nemi, Italy”, in: Lazzarini, L. (ed.), 
Interdisciplinary Studies of Ancient Stone. Proceedings 
of ASMOSIA VI, Padova, 101-106. 

Morawiecki, L. 1977: “The Symbolism of Minerva on 
the Coins of Domitianus”, Klio 59, 185-93.

Nash, E. 1968: A Pictorial Dictionary of Ancient Rome, 
London.

Neri, C. 2002: Il Marmo nel Mondo Romano, Firenze.
Opper, T. 2008: Hadrian: Empire and Conflict, London.
Pensabene, P. 1994: Le Vie del Marmo: I blocchi di cava 

di Roma e di Ostia, Il fenomeno del Marmo nella Roma 
Antica, Itinerari Ostiensi VII, Rome.

– 1998: “Il fenomeno del marmo nella Roma tardo-
repubblicana e imperiale”, in: Pensabene, P. (ed.), 
Marmi Antichi II. Studi Miscellanei 31, Rome, 333-
90. 

Pentia, M. 1995: “Carbon and oxygen isotopic bivariate 
distribution for marble artifact quarry assignment”, 
Romanian Journal of Physics 40, 369-379.

Pfanner, M. 1981: “Technische Beobachtungen an den
Cancelleriareliefs,” Archaeologishes Anzeiger, 514-
18.

Pike, S. 2009: “The Acropolis Marble Project. Stable 
Isotopic Analysis of Marbles from the Parthenon and 
Propylaea”, in: ASMOSIA IX, Tarragona, June 2009. 
Book of Abstracts, Tarragona, 37

Platner, S. B.; Ashby, T. 1929: A Topographical Diction-
ary of Ancient Rome, Oxford.

Rockwell, P. 1993: The art of stoneworking: A reference 
guide, London.

Romano, I. B. 2006: Classical Sculpture: Catalogue of 
the Cypriot, Greek, and Roman Stone Sculpture in the 
University of Pennsylvania Museum of Archaeology and 
Anthropology, Philadelphia.

Romano, I. B.; Gazda, E.; Pike, S. 2009: “The Hartwig-
Kelsey Fragments: A Pentelic Marble Case Study”, in: 
Jockey, P. (ed.), Lefkos Lithos: Marbres et autres roches 
de la Mediterranée antique: etudes interdisciplinaires. 
Actes du VIIIe Colloque international de l’Association 
for the Study of Marble and Other Stones used in Antiq-
uity (ASMOSIA), Paris, 273-289.

Scott, K. 1936: The Imperial Cult under the Flavians, 
Berlin.

Spötl, C.; Vennemann, T. W. 2003: “Continuous-flow 
isotope ratio mass spectrometric analysis of carbonate 
minerals”, Rapid Communication in Mass Spectrom-
etry 17, 1004-1006.

the use and symbolism of pentelic marble in domitianic rome



779

Steinby, E. M. (ed.) 1993-2000: Lexicon topographicum 
urbis Romae, Vols. 1-6, Rome.

Toynbee, J. M. C. 1957: The Flavian Reliefs from the 
Palazzo della Cancelleria in Rome, London.

Ward-Perkins, J. B. 1980: The Marble Trade and its Or-
ganization. Evidence from Nicomedia. Memoirs of the 
American Academy in Rome, Rome.

– 1992: “The Roman System in Operation”, in: Dodge 
H.; Ward-Perkins, J.B., Marble in Antiquity. Col-

lected Papers of J. B. Ward-Perkins British School at 
Rome Archaeological Monograph 6, London, 23-
30.

Wilson-Jones, M. 2000: Principles of Roman Architec-
ture, New Haven. 

Zeiner, N.K. 2005: Nothing ordinary here: Statius as 
creator of distinction in the Silva, London. 

i. b. romano, s. piKe and e. gazda



780

Abstract
Scholars have long taken the import and display of exotic 
marbles in Rome to symbolize Rome’s dominance over 
the varied peoples of her empire. But few have investigat-
ed what the use of colored marble meant to those in the 
provinces where it was quarried. Did their perceptions 
echo Roman views, or did they see something differ-
ent in their stones? This paper contrasts the semiotics of 
colored marbles as they were used in Rome with that of 
the province Asia, homeland of Phrygian (pavonazzetto) 
marble. The very terminology used to describe variegated 
marble in Greek or Latin may have affected its reception, 
and there were distinct regional differences in how it was 
used. The same stone that evoked the captive “other” in 
Rome often stood in eastern contexts expressing civic 
pride and intellectual excellence.
 
Keywords
Marble, Phrygian, Synnadan, Dokimaian, pavonazzetto, 
semiotics, province Asia.

As early as the 1st century BC, Roman oligarchs be-
gan to import marbles from across the Mediterranean to 
decorate triumphal temples, crowd-pleasing temporary 
theaters, and their own houses.1 The traditional inter-
pretation of this is that exotic stones (some named after 
their source nations) stood for the conquered lands from 
which they came, so building with them made Rome’s 
dominion over its provinces visible and present to Ro-
mans.2 

phrygian for phrygians: semiotics of “exotic” local marble

B. Burrell

I would like to look beyond the Romans at the center, 
however, to see how variegated marble was perceived by 
those native to the land it came from. I will approach 
this question by examining the language they used about 
their own experience of colored marbles, with special fo-
cus on the marble known as Phrygian. Between Romans 
and those who lived in the province Asia, home to Phry-
gian marble, I find three prominent distinctions: in the 
resonance and perception of names for the stone; in loca-
tions where the stone was used, such as temples and civic 
buildings; and in the stone’s use for architectural bearing 
figures, the caryatids and telamones who are often sup-
posed to stand for the conquered Other.

Latin terms for the colored stones the Romans loved 
were, like their attitudes to many luxuries, ambiguous. 
The feature by which Roman authors typified variegated 
marbles is maculae, their “spots.”3 But maculae can also 
mean dirt, blemishes, and stains, on clothing, morals, or 
reputations - hardly the most positive metaphor.4 Pliny 
the Elder derided those so decadent as to sleep surround-
ed by expensive spotted stones, though they couldn’t be 
seen at night.5 Seneca, philosopher and tutor to Nero, 
sneered at people who had, literally, “the spots of huge 
columns” from Egypt or Africa holding up their portico 
or dining room, comparing them to children who collect 
colored pebbles by the seashore.6 For the Romans, spots 
in marble easily translated to spots in character.

The Greek term, ποικίλος, was more positive. Mean-
ing multicolored and varied, it described embroidery, 
tapestry, paintings, and the minds of complex thinkers 
like Odysseus.7 Dio Chrysostomos (Oration 79, “On 
Wealth,” section 2) said that beautiful varicolored stones, 

1. I would like to thank the organizers (especially Isabel Rodà de Llanza and Anna Gutiérrez) and participants of the ninth ASMOSIA 
conference for their friendliness and scholarly generosity. Special thanks go to J. Clayton Fant, C. Brian Rose, and the anonymous reviewer 
for their helpful comments on this text. I could not have written it (or anything else) without Holt Parker. All translations (except for one) 
and any errors are my own. I would also like to thank Brock University and the Kress Foundation for making my attendance at the Tarragona 
conference possible. 

2. See Schneider 1986, 2001, 2002, and Dench 2005, 41: “Roman taste for depicting the conquest of an ethnically variegated world.” 
Pliny the Elder, Natural History 36.55: “It is not important to state the types and colors of marbles so well known; nor is it easy to list such 
a multitude. How few places don’t have their own type of marble?” He goes on (36.101) to discuss marbles in the marvelous buildings of 
Rome, to show “thus too the world was conquered.”

3. E.g. Pliny, Natural History 36.44: “versicolores quidem maculas et in totum marmorum apparatum etiam Menander, diligentissimus 
luxuriae interpres, primus et raro attigit.”

4. OLD s.v. “macula,” where the figurative meaning is “a blemish, fault.” Note also (s.v.) “maculo,” “to cover with stains, blot, soil; to 
pollute, foul.” An example of the bad sense of the adjective “maculosus” is Tacitus (Histories 1.7) on the character of C. Fonteius Capito, 
“avaritia et libidine foedum et maculosum,” “foul and stained with greed and desire.”

5. Natural History 36.3: “ista facere, immo verius pati mortales quos ob usus quasve ad voluptates alias nisi ut inter maculas lapidum 
iaceant, ceu vero non tenebris noctium, dimidia parte vitae cuiusque, gaudia haec auferentibus!” Pliny’s disdain for what he perceived as 
luxury is extreme, but not extraordinary; see the writers in nn. 18, 26, below.

6. Seneca, Letters 115.8: “Illos reperti in litore calculi leves et aliquid habentes varietatis delectant, nos ingentium maculae columnarum, 
sive ex Aegyptiis harenis sive ex Africae solitudinibus advectae porticum aliquam vel capacem populi cenationem ferunt.” 

7. LSJ s.v. ποικίλος. E.g., Euripides, Iphigeneia in Aulis 526; Hesiod, Theogony 511. For simplicity’s sake, I will often use the masculine 
nominative (singular or plural) form for this adjective below.
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like well-made bronze or a number of other luxuries, did 
not make the cities that owned them fortunate, adding 
that some cities of Egypt or Phrygia even had variegated 
mountains (ὅρη ποικίλαι); such moralizing does not 
mean that the adjective itself was negative. 

An early use of ποικίλος for stone is in a 4th cen-
tury BC building inscription from Epidauros, and may 
refer to the local speckled limestone.8 Later, Strabo noted 
that ποικίλος stone was coming from Skyros to Rome 
in great masses, driving down the value of white mar-
ble.9 The term appears frequently in inscriptions of the 
eastern empire, as for the columns (found to be cipol-
lino) of a stoa at Labraunda; those of a dodekastylon in 
the changing room of a bath/gymnasium at Perge; two 
revetments for stoas in Lagina; and the marble decor of 
a caldarium in a gymnasium at Tralles, given by an impe-
rial freedman, procurator of quarries.10

But ποικίλος also had a literary meaning. In the 4th 
century BC, Isocrates described his own oratorical style 
as “more colorful,” ποικιλότερα, than the commonplace 
speech of the lawcourt.11 According to him, everyone en-
joyed listening to ποικίλος prose as much as poetry, and 
many men desired to learn it, believing that those who 
excelled in it were wiser, better, and of more use to the 
world than mere forensic pleaders.12 It is only a step from 
there to the Second Sophistic, the rise of superstar orators 
and professors of rhetoric in the 2nd and 3rd centuries. 
At the same time that ποικίλοι marbles were coming 
into extensive use, these sophists too were acclaimed as 
ποικίλοι.13 It may be no accident, then, that in the East, 
not just theaters but auditoria, libraries, gymnasia, and 
other venues for cultured speech became sites for elabo-
rate displays of colored marble – both were ποικίλοι, and 
valued for that quality.14 

These prized rhetoricians contributed to buildings as 
well as culture. For example, when Herakleides of Lycia 
moved to Smyrna, called the city most devoted to the 
sophistic Muses, students from all over the Mediterra-
nean flocked to study with him.15 This was good for 

the city on many levels, as Philostratus observed: “A city 
frequented by many foreigners, especially if they love 
learning...will look after its sanctuaries and gymnasia 
and fountains and porticoes, in order to appear suffi-
cient to (them).” Further, Herakleides, like many other 
sophists, contributed to that effort himself, donating a 
“fountain of oil” with a gilt ceiling to the gymnasium of 
Asklepios. Perhaps this was like the “Marble Court” at 
Sardis, a gymnasium anointing room that also had a gilt 
ceiling: a site for display, whether of generosity (with 
honorific inscriptions to point out to whom it was due) 
or of ornate speech.16

Eastern gymnasia of the imperial period were 
equipped with Roman-style baths, and it may have been 
sheer color that was key to bath decor. An inscription 
from Smyrna in Asia (below, n. 39) lists Phrygian, Nu-
midian, and Egyptian porphyry columns that the em-
peror Hadrian gave to a gymnasium anointing room. 
This combination of marbles doesn’t convey any coher-
ent triumphal or cultural program, but recurs in many 
literary descriptions of both western and eastern baths. 
Statius, praising private baths in a friend’s home, named 
these three types of marble specifically, while all “lesser” 
types were excluded; further east, Lucian’s Hippias de-
scribed a caldarium suite in a recently-built public bath 
as proceeding from Phrygian to Numidian to porphyry 
rooms, “full of light, and aglow with color like purple 
hangings.”17 The stones were meant to remind the viewer 
of expensive gold, embroidered, and purple textiles.

But when it came to temples, there was a distinct dif-
ference between practice in Rome and in Asia. Romans 
saw marble as proper to the gods from at least the mid 
2nd century BC, when Quintus Metellus, conqueror of 
Macedonia, built Rome’s first marble temple, to Jupi-
ter Stator.18 Stone suitable for temples was scandalous 
in houses: when the orator Lucius Crassus installed six 
columns of Hymettian marble in his Palatine home, his 
enemy Marcus Brutus nicknamed him the Palatine Ve-
nus, and Pliny’s sarcasm is as heavy in the telling as the 

8. IG IV2, 1 106, lines 96 and 113; Burford 1969, 170.
9. Strabo 9.5.16, 12.8.14. 
10. Labraunda: Crampa 1972, no. 23; Barresi 2003, 357. Perge: IvPerge no. 60. Lagina: IvStrat nos. 684, 685. Tralles: IvT no. 148.
11. Isocrates, Antidosis (oration 15) 46-47; cf. Dionysius of Halicarnassus, On Isaeus 3.
12. Hermogenes, On Types of Style: Wooten 1987, 2, 5, 54, 60; Rabe 1913, 215, 221, 296, 305. 
13. Philostratus, Lives of the Sophists 1.24, 528, where Marcus of Byzantium compares the sophists’ art to the rainbow. Philostratus also 

cites the following for their ποικίλη style of speech: Philostratos the Egyptian (1.5, 486), Hippias of Elis (1.11, 496), Hadrian of Tyre (most 
ποικίλος in his arrangements of themes, 2.10, 590), and the renowned Herodes Atticus (2.31, 625, admired as the most ποικίλος of orators; 
2.5, 573, using rhythms more ποικίλοι than those of the flute or lyre).

14. Burrell 2006.
15. Philostratus, Lives of the Sophists 2.26, 613. 
16. For the intersections between courtrooms, lecture rooms, and anointing rooms in gymnasia, Burrell 2009; also Burrell 2006, 460 on 

the Marble Court. Line 24 of the Smyrna gymnasium inscription, IvS 697 (below, n. 39) mentions a sophist (E)isidoros among the donors 
for the gymnasium; lines 16-18 state that the prytanis Claudianus promised to gild the ceiling of the anointing room of the gerousia. Pseudo-
Lucian mentions a gilt ceiling among the prominent attractions of the beautiful lecture room (“On the Hall” 8), and Pausanias cites one in 
the Hundred Columns in Athens (below, n. 38). 

17. Statius, Silvae 1.5.35-39; Lucian, Hippias 6. Colored marbles (including Phrygian) in the Baths of Caracalla: DeLaine 1997, 70-74. 
On marble decor in the aedicular halls of Asian bath/gymnasia, Burrell 2006, 437-448.

18. Velleius Paterculus 1.11.2-5, who called it “this sort of magnificence, or even luxury.” Pliny Natural History 36.42-43 on the lizard 
and frog sculpted into the marble columns; Vitruvius 3.2.5 on the design. 

b. burrell
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38-foot Lucullan marble columns that he also describes 
being dragged from M. Aemilius Scaurus’ spectacular 
temporary theater, past the humble terracotta pediments 
of temples, to his own house.19 Augustus was famed for 
clothing the old brick-built Rome in new marble; he and 
his contemporaries built temples with white Luna facade 
columns, keeping varicolored marbles for interiors and 
the fora surrounding.20 But by the 2nd century, exotic 
coloured monoliths moved to temple facades, like the 
Pantheon’s 40-footers of grey and red Egyptian granites, 
or the green-grey cippolino monoliths of the Temple of 
Antoninus and Faustina in the Roman Forum.21

The Hellenes of Asia, however, carried no burden of 
Roman public propriety. Though many cities had access 
to quarries for colored marble, they continued to build 
temples as their forebears did, and temples fronted with 
colored marble monoliths are quite rare.22 The one or 
two that occur deliberately imitate Roman forms. A lit-
tle Antonine prostyle at the Heraion in Samos, beside 
monolithic pavonazzetto columns, has Italianate com-
posite capitals, and is on a high podium with frontal ap-
proach only.23 Or there is the half-size Pantheon in the 
Asklepieion of Pergamon, fronted with Mysian granite 
columns twenty feet tall that echo the grey Egyptian 
granite ones in the facade of the Pantheon itself.24 Al-
most all other Asian temples, even those dedicated to 
Roman emperors, were white marble peripteroi, like the 
Temple of Zeus Philios and Trajan at Pergamon, the Pre-
cinct of Hadrian and Antoninus Pius at Sagalassos, or 
the gigantic Temple of Hadrian at Kyzikos, which was 
said to have taken almost half the quarry of neighboring 
Prokonnesos.25 Despite ample opportunities to follow 
Rome’s lead, satisfaction with their own architectural tra-

ditions made the Asians continue to build their temples 
on time-honored Hellenic models.

To Romans, exotic columns for houses instead of 
temples implied luxury, arrogance, and moral laxity. It 
became a topos of Augustan poetry: Horace, Propertius, 
and Tibullus all claimed they had or needed none.26 De-
spite this anxiety, we have plenty of remains of actual 
Roman houses decked in colored marble veneers, often 
with pilasters imitating those precious columns.27 There 
were similar marble rooms in Ephesos; the display in 
“Hanghaus 2,” dated to the Trajanic period, even fea-
tures fluted pavonazzetto pilasters among the many 
other Asian, Egyptian, North African, and Greek stones 
that decorated its walls, and dark-veined columns in the 
nearby peristyle.28 Yet we find no rhetorical bricks (or 
columns) thrown at Asian worthies for marble decor in 
their homes. Though stone revetments had a regal his-
tory, they had filtered down to private houses in Asia by 
the 2nd century, and showed that the owners were people 
of wealth and taste.29 

Often mentioned in our examples is one of the most 
expensive types of colored marble, Phrygian.30 It came 
from the province named Asia, but the ethnic/regional 
term “Phrygia” was more resonant within the Roman 
cultural encyclopedia, as it could stand for the Troad and 
Lydia as well.31 We need to be very precise about these 
names, as the nuances they conveyed to those who used 
them are significant to this discussion. The main quarry, 
which I will call by its modern name İscehisar, was at the 
village of Dokimaion and associated with the neighbor-
ing city Synnada.32 The names “Synnadan” and “Doki-
maian,” unlike “Phrygian,” strip the stone of any associa-
tion with myth or conquest.33 Where the purple-veined 

19. Pliny Natural History 36.6-7; Pliny said that Crassus (cos. 95 BC) was the first to have columns “peregrini marmoris,” “of foreign 
marble,” in his house on the Palatine. The foreignness, especially the easternness, of the stones undoubtedly made their private use yet more 
reprehensible.

20. Suetonius, Augustus 28; Fant 1999.
21. Pensabene 1994, 307-309. 
22. Barresi 2003, 383. Ephesos’ misnamed “Temple of Hadrian” (perhaps a shrine to Tyche or another civic cult: Burrell 2004, 69) has 

grey granite columns, but they are products of the modern restoration: Quatember 2010, 385 n. 26. 
23. Prostylos 2: Schulz 2002, 125-128, 153-154.
24. Barresi 2003, 460-461; Burrell 2004, 33.
25. Aelius Aristides, Oration 27 (Keil, 125-138); Burrell 2004, 25-26, 63-64, 86-94; Waelkens et al. 2002.
26. Horace Odes 2.18 lines 3-4; Propertius 3.2 line 11; Tibullus 3.3 lines 13-16. See also Juvenal 14.306-307, where a wealthy man 

obsesses needlessly over his possessions, including Phrygian marble column(s).
27. E.g. the house on the Janiculum (Filippi 2005) or that of the Sette Sale (Bianchi, Bruno and De Nuccio 2002).
28. Koller 2000.
29. Pliny Natural History 36.47 on crustae first used in Mausolus’ palace.
30. “Docimene” cost as much as Numidian, and was second only to porphyry and serpentine, in Diocletian’s Edict on Prices: Falaschi 

2002.
31. For this convention among Roman poets, Hardie 2007; there was real geographic as well as literary confusion about the delimita-

tion of Phrygia, as noted by Strabo 12.4.4-6, 12.8.1-7. In this period Persians were not included among Phrygians, though they could be 
portrayed in pavonazzetto: below nn. 49, 53, 54. Note that what we call a Phrygian cap, Latin “mitra” or “tiara” (usually without ethnic), can 
typify not just Trojan and Phrygian gods and mortals but the Roman priests of Cybele (Juvenal 6.516) and even Roma herself: Schneider 
1986, 123-124; Rose 2005, 33-35.

32. Fant 1989, 4. 
33. Strabo 12.8.14: “the Romans call it Synnadic, but the locals call it Dokimite or Dokimaian.” See Fant 1993b, 75, for the distinction, 

noting that the gymnasium inscription from Smyrna (n. 39, below) uses the term Synnadan, perhaps for the imperial source. There is an 
abundant literature on the quarry and its production methods. For Dokimos, a general of Antigonos, and the Macedonian foundation, Fant 
1989, 6-7. See also Barresi 2003, 101-103.

phrygian for phrygians: semiotics of “exotic” local marble



783

stone is discovered in archaeological contexts and its an-
cient name is unknown, I use the modern term pavonaz-
zetto, though as all Asmosians know, not all pavonazzetto 
was from the İscehisar quarries, and not everything from 
the İscehisar quarries was pavonazzetto.34 The marble 
came down from the mountains to the sea via a route 
ending at Ephesos, where it would be loaded on ships 
headed for Rome.35 

Perhaps before the reign of Tiberius, this quarry be-
came the property of the emperor.36 This implies not just 
imperial power, but imperial beneficence.37 In the East, 
Hadrian is the best-known giver, and Athens the best-
known recipient; what we call the “Library of Hadrian” 
Pausanias called the “Hundred Columns,” after the ones 
of Phrygian marble Hadrian donated to it.38 As men-
tioned, he also gave Smyrna in Asia a number of “Syn-
nadan” columns, as well as twenty Numidian and six of 
porphyry, for an anointing room in the city’s new bath/
gymnasium.39 The emperor didn’t give just any number 
of columns of any type, but suitable specific ones, prob-
ably with the advice of local planners.40 Hadrian’s suc-
cessor, Antoninus Pius, followed in his footsteps, as an 
inscription from Perge in Pamphylia says that he granted 
“Phrygian stones” for building works there; indeed, an 
abundance of both white and colored Dokimaian-type 
marble has been observed at Perge, and scientific tests of 
two capitals have confirmed the source.41

Private citizens of Asia could also build or benefit 
their own cities’ projects with lavish gifts of marble. 

The Smyrna gymnasium inscription lists 25 private do-
nors before Hadrian, some giving just one column.42 
Some benefactors, through status or connections, may 
have gotten marble from the imperial quarry itself. The 
pavonazzetto columns on the facade of Ephesos’ Library 
of Celsus were specially sized, and the honoree, previ-
ously in charge of imperial building projects in Rome, 
could have passed his contacts on to his son, who initi-
ated the building.43 Such a gift of imperial marble may 
have elevated the giver into a “broker of beneficence” be-
tween the city and the emperor whose favor was the key 
to the quarries.44

Whether because it was favored by the emperors, 
headquarters of the Roman governors of Asia, a wealthy 
port whose giant Temple of Artemis was a wonder of the 
world, or just the transshipment point for stone from 
the İscehisar quarries, 2nd century Ephesos seems to 
have gotten plenty of Phrygian marble.45 The prytanis 
Dionysios promised “all the remaining twenty-five-
and-a-half-foot Dokimaian columns” for its Augustan 
gymnasium.46 The Asiarch Marcus Claudius Verulanus 
gave revetment for the enormous porticoes now called 
after him; even the dedication inscription is a plaque 
of pavonazzetto.47 The famous sophist Damianos used 
“Phrygian stone such as had never been cut before” to 
decorate the banquet hall he donated to the Temple of 
Artemis.48 

Phrygian marble also made up the sculpted bodies of 
Persians bearing a bronze tripod in Hadrian’s completed 

34. Bugini, Folli and Ferrario 2002, 180.
35. Barresi 2003, 103; a northern route ended at Nikomedia. The expense was augmented by the difficulty of these routes; the rivers 

on them, the Maeander and Sangarios, are non-navigable for much of their length and in low water during most of the year (Christol and 
Drew-Bear 2005, 199 n. 35). 

36. Fant 1989, 7.
37. Fant 1988.
38. Pausanias 1.18.9 (he also records an Athenian gymnasium named after Hadrian with a hundred “Libyan” columns, 1.18.8). Outside 

of four pavonazzetto shafts in its recently restored entry gate, the prized Phrygian columns are no longer at the site, which has undergone 
many phases of reuse: Tighinaga 2002.

39. IvS no. 697; the fact that only the digit beta, “2,” is certain for the Synnadan columns is often overlooked. If this anointing room was 
like the one best-known archaeologically, the “Marble Court” at Sardis, 72 columns would be far too many; the number may have been chosen 
by the editors to come close to Athens’ fabled “Hundred Columns,” but those were in the exterior porticoes, not an aedicular room like Sardis’s. 

40. Fant 1993a, 156. Christol and Drew-Bear 1991 believed that the imperial “gift” was only the right for the city to send crews to the 
imperial quarries, where they would extract the stone at their own expense. As Fant (1993a, 156 n. 72) has pointed out, it is uncertain how 
this could have worked long-distance, or with particular stones: how the Smyrnaian quarrymen, for example, would have fared at Chemtou 
in Numidia, or for struggling to make any impression on Mons Porphyrites for their six columns. Of course, it is possible that in such cases 
the cities could pay local crews.

41. IvPerge no. 193 lines 9-10, pp. 173, 205-214, found in reuse in the Theater; see below, n. 44. Barresi (2003, 527) identified the 
Antonine works in question as renovations in the South Baths, though the inscription mentions other projects as well. For the capitals 
(one indeed found near the South Baths, but of earlier Trajanic/Hadrianic date), Herrmann and Tykot 2009, 64-65, 68, 74. Thanks to the 
anonymous reviewer for the latter reference.

42. Burrell 2006, 460-461. One donor gave 52 “Kymbelleitan” columns; Kybela was a Phrygian city and sacred mountain (Aelius Hero-
dian, General Prosody, in Lentz 1867, 3.1, 381 line 18).

43. Burrell 2009, 82; Barresi 2003, 379.
44. For the imperial quarries as tightly controlled, Fant 1993a, b, though he now prefers a less restrictive model (personal communica-

tion, 18 May 2010). For brokers of beneficence, Burrell 2004, 333-335; this role also fits the citizen of Perge in the inscription cited above 
(n. 41), who obtained the gift of Phrygian stones from the emperor, as well as giving his own donations to the city.

45. As noted by Fant 1993a, 154.
46. IvE 661; Barresi 2003, 418-419.
47. IvE 430, dated AD 130/1; Schorndorfer 1997, 95.
48. Philostratus, Lives of the Sophists 2.23, 605.
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Olympieion at Athens,49 which leads us to the subject of 
caryatids and telamones. Schneider took these weight-
bearing figures as the ultimate proof that colored marble 
signified the controlled or captive Other.50 Certainly that 
is one meaning, but it was not an unchangeable one. 

An early example is Rome’s Basilica Aemilia, which 
featured up to forty over-lifesize telamones, very likely 
meant to represent the Parthians who returned Rome’s 
captured standards to Augustus in 20 BC.51 Their east-
ern origin was shown, not just by their peaked caps and 
trousers, but by their exotically-clothed bodies, mainly 
(but not all) of pavonazzetto.52 Pliny the Elder, writing a 
hundred years later, may have missed the propagandistic 
point, however. Though he classed the Basilica among 
the most beautiful buildings ever built, it seems to have 
been for its “columns and Phrygians” – and if he saw the 
statues as Phrygians, he no longer received any trium-
phal Augustan message that they were supposed to be 
Parthians.53 Even in poetic language of the time, Parthi-
ans were referred to as Medes or Persians, not Phrygians; 
Pliny used all these geographic terms, including Parthia, 
very precisely, and so far as I know never called Parthians 
“Phrygians.”54 In fact, Pliny’s “Phrygius lapis” was not 
pavonazzetto or even a type of marble (36.143); Pliny 
called pavonazzetto “Synnadicus” (35.3). So it was not 
the material but the costume that made him call the te-
lamones Phrygians. 

The pre-eminent Phrygians were the Trojans, as 
a pavonazzetto-costumed statue of the Trojan prince 
Ganymede from Sperlonga helps to show; but the Ro-
mans traced their own origins back to Troy, which made 
Trojans more admirable than abject.55 The stone of sev-
eral statues of the flayed Marsyas has been identified as 
pavonazzetto, used not just for his Phrygian origin; the 
purple veined marble makes them seem truly flayed, or 
streaked with blood.56 The poets agreed: an epigram in 
the Anthologia Latina observed that the natural redness 
of the stone of a Marsyas statue “demonstrates the con-
striction of his chest,” and Statius described the blood-

spattered appearance, and thus origin, of stone “that 
Attis himself bloodied with shining spots in Phrygian 
Synnada’s hollow cave,” referring to the Phrygian youth’s 
self-castration.57 Some sculptors used pavonazzetto just 
for the bloody appearance rather than for any ethnic res-
onance, as in the bodies of victims of the monster Scylla 
found at the imperial villa at Anzio: Odysseus’ shipmates 
fought against Phrygians, they were not Phrygian them-
selves.58 Even Romans were not unanimous on what this 
stone could mean.

The telamones of the Forum of Trajan, built in AD 
112, conveyed their message more explicitly than the Ba-
silica Aemilia’s had.59 Enormous porticoes were topped 
with hundreds of haggard, ethnically characterized Da-
cians, representing the thousands of war captives whose 
sale into slavery helped finance the buildings they stood 
on.60 Their heads and arms were made separately of 
white marble, but their bodies and costumes were sculpt-
ed from a number of colored stones, mainly pavonaz-
zetto, but also white or grey marbles, red porphyry from 
Egypt, and serpentine from Laconia.61 We can be fairly 
confident that the pavonazzetto ones came from and 
were even roughed out in the İscehisar quarries, because 
one flawed and unfinished torso has been found there.62 
Then, presumably, they were hauled down from the 
mountains to Ephesos, on their way to Rome. 

So two Ephesian telamones in pavonazzetto are dou-
bly interesting.63 In Rome, the point was that most color-
ful marbles were eastern, so good for thinking of people 
east of Rome. But in Ephesos, Dacians were western, and 
the marble is local; we don’t know whether it was called 
Phrygian, Synnadan, or Dokimaian, and under those 
names would not have referred to “the Other” at all, 
especially in the quarry’s home province. The sculptors 
nevertheless followed their Forum of Trajan models by 
making the colored marble stand for an exotic costume; 
one figure’s head and arms would have been inserted in 
white marble. But in the other figure, the Asian sculptor 
carved the barbarian’s extremities – even the hands and 

49. Pausanias 1.18.8 - note that Pausanias made the lexical distinction between “Phrygian” stone and “Persian” bodies, as Pliny’s text 
(below n. 53) could have but did not.

50. Schneider 1986, 2001, 2002. 
51. Rose 2002, 336-337; 2005, 62-63.
52. Schneider 1986, 115-120, 200-201; Fant 1999, 278. Of the twenty-two fragments known, twenty are of pavonazzetto, two of giallo 

antico. Hands and faces were of white marble, and where extant, are youthful and not captive or distressed.
53. Pliny, Natural History 36.102; “columnis e<t> Phrygibus” plausibly emended by Schneider 1986, 120-125. 
54. Rose 2002, 337; Lerouge 2007, 99-101; above nn. 31, 49. Pliny, Natural History 6.4, 9, and 216 (Phrygia); 6.41, 44, 50, 112, etc. 

(Parthia); 6.41, 95, 111, etc. (Persia); 6.28, 42, 43, 44, 114, etc. (Media).
55. Schneider 1986, 154 n. 1166, pl. 24; Rose 2002, 2005.
56. Weis 1992, 20, 57 n. 241; visually identified rather than scientifically tested, though Schneider (1986, 154 n. 1168) agreed.
57. Shackleton Bailey 1982, Anthologia Latina 162 (173 R): “Aerio victus dependet Marsya ramo / nativusque probat pectora tensa ru-

bor”; translation Weis 1992, 27. Statius, Silvae 1.5.34-39: “...cavo Phrygiae quam Synnados antro / ipse cruentavit maculis lucentibus Attis.”
58. De Lachenal 1976-77, 100-101 (“marmo greco a striature violastre”).
59. Packer 1997, vol. 1, 269-272 on polychromy; Ungaro 2002.
60. John Lydus (On Magistracies 2.28) says half a million men, perhaps a mistransmission for a tenth of that number: Dubuisson and 

Schamp 2006, I ccclxxvii-ccclxxix.
61. Schneider 1986, 162-165.
62. Waelkens 1985; unless this statue (now destroyed) was intended for the East Gymnasium of Ephesos; see below.
63. Aurenhammer 1990, nos. 144, 145. 
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head, as can be seen from the edges of the beard around 
the break point – all in pavonazzetto, as if he were the 
mythical Marsyas suffering, with all his veins on show. 
Most importantly, the statues likely stood around the 
palaestra of Ephesos’ East Gymnasium, a cultural rather 
than a triumphal civic space; and they seem to be not 
Trajanic, but Severan. Whether they were meant to stand 
in for some populace conquered by Septimius Severus, or 
were simply decorative, is uncertain.64 

To sum up, the Asians observed, but did not al-
ways absorb, the symbols and representations of Rome. 
Sites of culture and sophist-ication were decorated with 
ποικίλος marble, just as they were inhabited by ποικίλοι 
men. For the gods, however, Hellenic traditions re-
mained supreme, even when the gods were Roman em-
perors. Where pavonazzetto conveyed not dominion but 
color or culture, we can see that Rome’s imperial message 
had been lost in translation.
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1. This topic forms the basis of my ongoing postgraduate research which, expanding the catalogue I compiled for my MA, aims at 
creating an analytical graphic corpus of these urns. Therefore, the information presented in this paper should be seen as preliminary. Many 
aspects related to stone sources, manufacture techniques and what other issues may be discerned within the assemblage are currently being 
investigated by the present author.

2. On cremation as the predominant practice in the Roman West, including North-Africa see Nock 1972, 278-285; Sinn 1987, 4;  Mor-
ris 1992, 42-69; Audin 1960, 512-522, 518-532; Chioffi 1998 on embalmment.

3. Sinn1 987, 6. Such diversity has parallels in the epigraphy, and in anecdotal references in the ancient written sources: olla, ossuaria, 
urna, urnula, hydria, vascellum, testa, but according to Sinn some of the terms do not refer to any particular shape. Rather some of them often 
occur only in certain inscriptions or contexts. 

4. Further to a preliminary typological classification, we identified “canopic” shaped urns; squat cylindrical urns with lug handles, the 
latter being more ancient vessels reused as cineraria in Roman burials; variously shaped urns. This latter group comprises vessels with features 
and shapes essentially borrowed from metalwork or pottery, such as jugs with appliqués and masks, craters, cistae, small amphorae, pixides, 
etc., suggesting that perhaps these were precious decorative vessels later reused as ash containers by their owners. 

5. For example two alabaster urns reportedly found in a funerary monument near Ariccia in 1730 and sold by the excavators to Cardinal 
Albani. See Lucidi 1796, 222; Ficoroni reported in Fea 1790, 137. 

6. Emblematic is the case of the many alabaster urns discovered in a tomb at Acqua Acetosa near Rome at the time of pope Clemente 
IX (1667-1669) and destroyed by the excavators. Only two vases fortuitously escaped destruction and were bought by cardinal Camillo 
Massimo for his collection. Following the sale of many of his items, the vases were bought by the Duchess of Modena in 1678. Their current 
location is unknown. 

7. See Nardini et al. 1818, 295: alabaster urn found in a tomb at S. Sabba near Rome. Its exact find-spot and current location are un-
known.

Abstract
As coloured marbles began to be imported to Rome, 
from the 1st century BC funerary urns in Egyptian ala-
baster, purple porphyry and, sometimes, granite, appear 
in Roman burials. Relatively rarer than the other ash 
receptacles they pose questions regarding their selection 
and use. Recorded find-spots are columbaria and funer-
ary monuments belonging to wealthy individuals, in-
cluding liberti, and, in some circumstances, the Imperial 
family. In the realm of death the concern of certain Ro-
man social groups for visibility and memory is evident, 
and the use of urns in exotic coloured stone may be seen 
as an important means of affirming social differentia-
tion and prestige. This paper offers some interpretations 
of stone symbolism connected to death investigating in 
what ways these urns could be perceived as objects of 
self-promotion given the importance conferred to mar-
ble in Roman society1.

Keywords
Egyptian calcareous alabaster, purple porphyry, Aswan 
Granite, Roman funerary urns, social status, colour sym-
bolism.

Introduction

When from about 400 BC cremation became the 
normal practice remaining so throughout the first cen-
tury AD2, containers of various shapes, material and 
forms were used by the Romans to preserve the cremated 

the colours of death. roman cinerary urns in coloured stone
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remains of the dead: urns, chests or altars, squared or 
cylindrical in shape, carved in limestone or white mar-
ble, made of lead or precious metal, glass or terracotta3. 
Alongside the wider range, from the early 1st century BC 
appear urns in Egyptian calcareous alabaster, purple por-
phyry and, sometimes, Aswan granite, which continue in 
use into the 2nd century AD. These are vase shaped con-
tainers without decoration characterized in the majority 
of the examples by a “soup-bowl” shape with recurring 
features, such as round or hemispherical body, handles 
with leaf attachments, pedestal foot and lid often cul-
minating in a pear shaped finial. Other variants of these 
urns, however, occur to the point that at least three other 
“types” can be identified.4 

The prestige of the stones and the characteristic vase-
shape distinguish these urns which, compared to other 
typologies of Roman ash containers, appear to have been 
a much rarer commodity. The relatively low number 
– 111 – of the hitherto catalogued examples seems to 
validate this idea. It must be pointed out, however, that 
this real or apparent rarity is or could be only a conse-
quence of the complex history which characterises the bi-
ography of these objects in modern times. Many of these 
items had been recovered in the past in purely fortuitous 
circumstances or further to rudimentary excavations fol-
lowing the 16th-18th centuries treasure hunts finalised to 
the recovery of antiquities for private collectors5. This re-
sulted in a high number of decontextualised objects6. In 
addition to this, the incompleteness of the past archaeo-
logical reports7, the dispersion of these objects through-
out private collections and museums, heavy restorations 
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and a large number of modern replicas hindered their sys-
tematic analysis. Despite attempts by scholars – among 
which Carlo Gasparri – to approach this material, the 
picture relating to the production and consumption of 
these urns appeared rather fragmented (Gasparri 1993, 
115 ff. for preliminary observations of these urns). For 
that reason, they have been object of taxonomical studies 
which, mainly highlighting their decorative and aesthetic 
value, overlooked the question of their possible social 
and symbolic value. 

Some recent excavations, however, and a thorough 
scrutiny of early archaeological reports provide some im-
portant evidence for the people who used these urns, and 
enable comparison between examples from identifiable 
and non-identifiable contexts. Recorded find-spots are 
columbaria and lavish funerary monuments belonging 
to wealthy individuals, especially liberti, and, in some 
circumstances, the Imperial family. Whilst important 
information has been disclosed about the contexts, con-
firming the funerary function of these objects, another 
important detail emerges: that out of the over 60 varie-
ties of imported stone only three have been selected for 
the making of these urns and all from Egypt, predomi-
nantly calcareous alabaster. The latter we will treat more 
in-depth in this paper. 

The aim of this paper is thus to carry out an over-
view of the most relevant and better known funerary 
contexts in which these urns are found, to examine why 
they could be perceived as “status markers” and to put 
forward some possible motivations behind their use. 
Then, we shall be looking at their symbolic function 
through the use of coloured stone, particularly of the 
imported ones, drawing attention to their significance 
in the light of more recent approaches, such as colour 
and stone symbolism. We believe that ultimately the 
choice of these urns was driven by a profound symbol-
ism connected to the intrinsic value of coloured stones. 
Bearing in mind that the meaning of funerary objects 
is often difficult to grasp, we will suggest some points 
of discussion on the possible meaning behind the use of 
coloured marble urns.

Recontextualising death. Roman burials and the 
use of coloured marble urns

As outlined above, due to the circumstances of their 
discovery, these objects cried out for a comprehensive 
analysis which would help to reassess their position with-
in the wider ideological and social frame of both Roman 
burials and artistic productions in imported marbles. In 
order to answer some of the questions related to their oc-
currence in Roman burials, we first need to look at these 
vessels in respect to their contexts, and then at the wider 
meaning of coloured marble in ancient Rome. 

The discourse on Roman burial practices, in Rome, 
Italy and throughout the Empire, is rather vast and com-
plex, and due to space constraints we will not treat this 
topic in depth as this would involve a thorough sifting 
of the entire literal, epigraphic and artistic material for 
which we refer to the main literature (Toynbee 1971; 
Morris 1982; Hope 2007 with bibliography). The pic-
ture that emerges, however, is that leading trends and 
diversification in Roman funerary practices are identifi-
able throughout a wide chronological and geographical 
spectrum. Consequently, as burial rites – cremation, in-
humation, embalmment – shifted or coexisted (Morris 
1982, 42-69; Audin 1960, 512-522, 518-532; Chioffi 
1998 on embalmment), so the typologies of the contain-
ers – urns, sarcophagi (Koch and Sichtermann 1982; Sinn 
1982; Kleiner 1988 with further bibliography) - to house 
the mortal remains of the dead and the funerary monu-
ments – cippi, grave-altars, mausolea, columbaria, hypo-
gea 8 – varied. Therefore, both written and archaeological 
evidence confirm how wide-ranging, partly due to taste 
and purse, was Roman burial, suggesting that the right 
to a decent burial was inextricably linked to social status 
and not as granted as it is in modern societies. Indeed, 
whilst of the more humble strata of Roman society little 
is left archaeologically speaking especially of their buri-
als, which probably consisted in mass graves or puticuli 
(Lanciani 1888, 65 ff.; Morris 1982, 42; Graham 2006, 
63-64; Hope 2001, 132), memory and visibility in the 
realm of death seemed to have been a privilege of the 
rich (on the funerary monuments of liberti, see Petersen 
2003, 230 ff.; Petersen 2006; Kleiner 1987). This is to 
say that the more means people had the more the chances 
their memory would survive. In our case, the selection 
of coloured stone urns emerges as has having been a pre-
rogative of the well-to-do. 

Our recent research, which saw the number of known 
urns increase from just over 30 to 111 examples, cou-
pled with an in-depth contextual analysis and a thorough 
scrutiny of past and more recent excavations, evidenced 
more details on the contexts in which these urns appear, 
allowing us to speculate on the social status and the iden-
tity of the people buried in them. Firstly, research points 
towards wealthy individuals using these urns as early as 
the mid 1st century BC, with a “boost” in the demand 
for these objects by the upper strata of Roman society, in-
clusive of liberti, between the early Augustan period and 
the mid 1st century AD. Elements that concur to such 
identification are not only the actual surviving structures 
pertaining to funerary monuments, but also the assem-
blages of objects – coins, jewellery, combusted funerary 
couches – buried with or inside the urns and modes of 
deposition. This evidence is further validated by epi-
graphic and sometimes literary sources, which confirm 
the high status of the burials. Another important aspect 
that emerges is the prevalence of urns carved in Egyptian 

8. On typologies of Roman funerary buildings and necropoleis see Zanker and von Hesberg 1987; von Hesberg 1992; Kockel 1982; 
Hope 2001.
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calcareous alabaster represented by 101 out of 111 ex-
amples9. Lastly, the predominance - 65 out of 111 – of 
“bowl” shape urns, particularly from the early 1st century 
AD, and their appearance across a wider geographic spec-
trum. Recorded find-spots are columbaria and funerary 
monuments belonging to the upper echelons in Rome 
and to local Roman elites in other parts of Italy - particu-
larly in Campania (Pompeii, Capua, Succivo, Cumae), 
Sicily (Siracusa, Taormina), Veneto (Altinum) Friuli (Aq-
uileia), Emilia Romagna (Rimini, Sarsina) Puglia (Lecce) 
– where in some cases these urns are in use as early as 
the mid 1st century BC. Outside Italy, recorded find-
spots are in France (Aix-en-Provence, Montpellier, Lyon, 
Gard, Nîmes) Dalmatia (Split, Pula, Zadar), North Afri-
ca (Libya), Spain (Cadiz, Sevilla) and England (London). 
In these latter cases, however, it must be pointed out, that 
whilst our preliminary research has lead to identification 
of these objects, many contexts are less known and not 
thoroughly analysed by the present author.

In Italy, particularly in Rome and its environs, the 
social picture relating to the use of such funerary items 
is more deeply stratified, but, as noted above, this in-
cludes members of the imperial family and its depend-
ants, as further confirmed by the dedicatory inscrip-
tions engraved on the urns themselves (CIL VI 34939, 
1282, 1535). Whilst literary sources allude at the use 
of coloured stone urns and sarcophagi by emperors, 
such as Nero, who is reported to have been buried in a 
porphyry coffin10, and Septimius Severus (d. AD 211), 
who discordant accounts want either buried in an urn of 
purple stone11 – presumably Egyptian purple porphyry 
– or of alabaster12, these refer to much later periods to 
those in which these urns first appeared. Nevertheless, 
a possible precedent which could testify to this practice 
within the imperial family in an earlier age is the so-
called urn of Livilla in Egyptian alabaster, 1.31 metres 
high, and now in the Vatican Museums13 (Fig. 1). It was 
found in 1777 in the vicinity of the Mausoleum of Au-
gustus along with six rectangular cippi of travertine each 
bearing the name of a member of the imperial family14. 

Amongst these blocks, that bearing the name of Livilla 
(d. AD 41) Germanicus’ daughter and Caligula’s sister, 
to whom the urn had been attributed for it was found 
near to the inscription15. Although the identification 

9. Of the 111 urns two are of red and black Aswan granite from the upper Nile. Seven are of the dark purple porphyry from Mons 
Porphyrites (Gebel Dokhan) in Egypt’s Eastern Desert. All the rest are made of a kind of stone which is traditionally called ‘Egyptian alabas-
ter’: a semi-translucent honey-coloured, yellowish-brownis, often with opaque white vertical or horizontal bands and concentric circles. In 
modern geological terms, it is a variety of limestone, a sedimentary calcareous rock, formed by chemical precipitation of water saturated with 
dissolved calcium carbonate, also known as calcite. Egypt is a major source, but it also occurs in other parts of the Mediterranean, known 
also to the Romans. In all probability, the ‘Egyptian alabaster’ used for the urns is, like the granite and porphyry, of Egyptian origin. Har-
rell 1990; Harrell et al. 2007; Aston 1994; Aston et al. 2000; Colak and Lazzarini 2002; Lazzarini 2004; Klemm and Klemm 1991, 2008.

10. Suetonius, Nero, 50: “ Solium porphyretici marmoris superstante lunensi ara, circumsaeptum est lapide Thasio”. 
11. Cassius Dio, Historia Romana,77, 15: “Afterwards his bones were put in an urn of purple stone..” 
12. Herodian 3.15.7: “After burning his body and putting the ashes, together with perfumes, into an alabaster urn..”. According to the His-

toria Augusta, Septimius Severus 24, the urn was gold.
13. Inv.no. 2302. In the Braccio Nuovo gallery from 1936, previously in Galleria delle Statue. Visconti 1792, 166-178; Amelung 1908, 

664, no.420; Meinhardt in Helbig 1963, no.420
14. CIL VI 888-892. See also Visconti (op.cit, 170) for the identification of the imperial family members. 
15. CIL VI 891. Livilla Germanici. C[aesaris filia] H[ic s]it[a est]. Apart from the question of the ownership of the cinerarium, which is 

rather arguable, discovery of the names followed by the formulae “hic crematus est” and “hic situs/a est” has lead to the interpretation that the 
travertine cippi used to form the floor of the bustum or ustrinum Augusti described by Strabo 5.3.8. On the location and identification of the 
ustrinum of Augustus in the Campus Martius see LTUR, V, 97 s.v. ustrinum Augusti; on this and other imperial ustrina see also Boatwright 
1985, 495. On the latest reconstruction of the mausoleum of Augustus see von Hesberg and Panciera 1994, 80-87.

Fig. 1. The so-called urn of Livilla in Egyptian alabaster, 
Rome Vatican Museums. Photo: Amelung 1908.

s. perna
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may be doubted - the proximity to the inscription may 
have been fortuitous - the find-spot, the size of the urn 
- the largest in our corpus - and the quality of the ala-
baster hint at a probable ownership, if not of Livilla, 
of one or more members of the Julio-Claudian fam-
ily16. Amongst the examples of urns used by the Roman 
urban aristocracy are the two Egyptian alabaster urns, 
found in fragments, from the funerary monument of 
Marcus Artorius Geminus in Rome (Fig. 2). Discovered 
in 1880 later dismantled from its original location on 
the right bank of the Tiber and reconstructed in the 
Museo Nazionale Romano, the sepulchrum was previ-
ously attributed to the Platorini family (Lanciani 1880, 
120-138). A recent analysis of the epigraphic evidence 
and disposition of the urns inside the monument by 
Francesca Silvestrini (Silvestrini 1987, 35-54, 55-71) 
has shown that the monument was from about AD 20-
30 the resting place of the members of at least four Ro-
man aristocratic families linked to each other by an ar-
ticulated strategy of marriages. The complex genealogy 
and phases of occupation of the tomb between the early 
reign of Tiberius and the Flavian age thus reconstructed 
see the Sulpicii and the Artorii as the first owners, with 
the founders Marcus Artorius Geminus – praefectus aer-
arii militaris in AD 10 ca. – and wife Minatia Pollia, 
followed by their heirs and relatives the Crispini Caepi-
ones, the Septicii and the Marcii (CIL VI 31761- 31767; 
Silvestrini 1987, 35-54). The latter, identified by Silves-

trini with Antonia Furnilla and Quintus Marcius Barea 
Sura, were the parents of Titus’ second wife and the lat-
est occupiers of the tomb. The chronological succession 
of the burials is evidenced by the varying styles of the 
ash containers distributed in a hierarchical order first, 
and then grouped by family, as new “occupiers” came 
along, between the nine niches along the three sides of 
the monument. Therefore, six decorated Luna marble 
urns, ranging in date on stylistic grounds between AD 
20 and the early flavian period, appear alongside the 
Luna marble vase-shaped urn of Minatia Pollia (CIL VI 
31763; Silvestrini 1987, 51-52, 66-67) and a travertine 
one without inscription. The two alabaster urns, one 
bearing the name of Crispina (CIL VI 31764; Silves-
trini 1987, 52-53), wife of Sulpicius Platorinus who was 
decemvir stilitibus iudicandis (CIL VI 31761; Silvestrini 
1987, 38-41), the other possibly belonging to Sulpicius 
Platorinus himself, were placed in the same niche and 
are probably amongst the earliest in the tomb (Silves-
trini 1987, 55-70, 80-82). Despite Silvestrini’s arduous 
and detailed reconstruction, especially of the complex 
family tree, the fact that the two urns only survive in 
fragments does not allow us to identify them typologi-
cally and chronologically. It is significant, however, to 
the purposes of our analysis the fact that they occur in 
such an elite context displayed alongside white marble 
and travertine containers.

Evidence of the use of these urns by imperial liberti 
and dependants is represented by two urns with dedica-
tory inscriptions. One is the elongated “bowl” shaped 
urn in pink Aswan granite funerary – the only speci-
men in this stone hitherto retrieved - of Napes, Antonia 
Minor’s freedwoman (CIL VI 22868. Napes. Antoniae 
Drusi. L(iberta)), from the Esquiline columbaria and 
now in the Musei Capitolini (BullCom 3, 1875, 245-
246; Talamo 1988, 23, fig. 2. Inv.no. 1324) (Fig.3). The 
other is the Egyptian alabaster urn of Claudia Thais, 
now in the Museo Nazionale Romano (Inv. no. 55914; 
Taglietti 1979, 232), found in 1898 in Rome in a colum-
barium located between the Tiber’s left bank and the Via 
Ostiense (Borsari 1898, 188 no.8), representing one of 
the earliest dateable example of the “bowl” type17. Clau-
dia Thais was Emperor Claudius’ freedwoman18 and was 
dedicated the urn by her husband Nymphicus Epagathus, 
who was himself Claudius’ freedman of Greek origins. 
The status and full name of Nymphicus are known from 
the inscription on his marble urn which had been found 
in the same columbarium19 and which, according to 
the inscription, had been dedicated to him by his wife 

16. We might be facing here the possibility of a multiple burial within the same container given its large size. Although ashes were found 
inside the urn, these do not seem to have been quantified; therefore this hypothesis awaits further investigation. 

17. The other being the black granite urn discovered in 1881 at Warwick Square, City of London, now at the British Museum, inv. no. 
1993,0102.12. The urn contained burnt bones and a coin of Claudius, which would presumably date the deposition to the mid 1st century 
AD. See also Pitt 2006, 49.

18. CIL VI 34939. D(is) M(anibus) S(acris). Claudiae. Thaidi Vix(it) Ann(is) XXV. Nymphicus. Coniugi Carissimae. 
19. Borsari 1898, no.7. A square marble (white? other stone?) urn measuring 26X27X33 cm and decorated with four antefixes on each 

corner and a relief framed by a tympanum representing a crow pecking fruits from a basket. The inscription CIL VI 34888 reads: Dis Mani-
bus. Ti(berio) Claudio. Aug(usti) Lib(erto). Nymphico. Fecit Claudia. Epagatho Coniugi Suo. Bene.Merenti. 

Fig. 2. Interior of the sepulchrum of the Artorii, Rome, 
Museo Nazionle Romano. Photo: Silvestrini 1987.
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Claudia20. It is interesting to notice in the same context 
the choice of two urns made from different materials: 
Nymphicus had probably been more generous to his wife 
than his wife to him! It is likely that both urns, like their 
funeral, were commissioned and planned some years in 
advance by the couple when they were both alive. A de-
gree of planning which, although exemplified in litera-
ture by Trimalchio’s dinner party, is attested in Roman 
society (Hope 2007, 80-82). Moreover, this literary an-
ecdote may be evidenced materially by a further inscrip-
tion found in the columbaria of Vigna Codini in 1852, 
the complex of burials for imperial liberti and household 
slaves of the Julio-Claudian family members (Toynbee 
1971, 113-4). The inscription stands above the funerary 
monument once belonging to Africanus Augustus Verna, 
an imperial “homegrown” slave, who had arranged his 

own and his descendants’ funerary monument compris-
ing of an alabaster cinerary urn21. Despite being “adver-
tised”, the actual urn was never found, but its mention 
in the inscription can be taken as indicative of the ac-
cessibility of such funerary items to liberti/slaves or to 
those who selected them on their behalf. In support of 
this, we might posit, apart from the example of the urn 
dedicated to Claudius Nymphicus to his wife, that the 
alabaster urn, mentioned in Statius and which housed 
the remains of Flavius Ursus’ slave Philetus, could have 
been the generous gift made in extremis by an inconsol-
able master to his favourite servant and lover22. 

Amongst the earliest and better documented exam-
ples of urns belonging to illustrious individuals are the 
Egyptian alabaster urns of various shapes, possibly an-
tiques, from the funerary monument of Publius Verginius 
Paetus, tribunus militum a populo, aedilis and pontifex of 
Sarsina in Emilia Romagna23 (Fig. 4). The monument 
dates to the early Augustan period and consists of a 
cubic structure decorated with Doric frieze, arms and 
symbols -sella curulis, hasta, clypeus, fasces- representing 
Paetus’ political and military offices (Aurigemma 1963, 
89-92; Polito 1998, 158) (Fig. 5). Three ash receptacles, 
one of which preserved traces of a purple cloth with gold 
threads, were found buried at the base of the monu-
ment enclosed within metal caskets and square blocks 
of sandstone. The Verginii were members of the ancient 
local aristocracy which came to occupy important offices 
within the municipium of Sarsina in the early Augustan 
period following Verginius Paetus’ prestigious promo-
tion to tribunus militum a populo24. The ostentation of 
his funerary monument can be appreciated when placed 
alongside other illustrious funerary monuments at the 
Pian di Bezzo necropolis, such as the adjacent cuspidal 
mausoleum of Aefionius Rufus (Toynbee 1971, 131; Or-

20. Taglietti 1979: 232 suggests that Claudia is Nymphicus’ second wife, another freedwoman. On the contrary, she could be his first 
and only wife dedicating the urn to him whilst still alive. Despite the missing formula “viva/us (fecit)” we cannot exclude this possibility. 

21. CIL VI 5306: Africanus Augustus Verna. Qui Et Supra Aediculam. Cum Cancellis Et Ornamentis. Aereis Et Hydriam Onychinam. Sibi 
Et Suis Posterisque Eorum. De Suo Se Vivo Fecit. 

22. Statius, Silvae, II. 6. Consolatio ad Flavium Ursum de amissione pueri delicati, 89-93 vv: “nec quod tibi Setia canos restinxit cineres, gremio 
nec lubricus ossa quod vallavit onyx, miseris acceptius umbris quam gemitus”. The poem was written by Statius (around AD 93) for his friend and 
solicitor Flavius Ursus on the occasion of the death of his beloved slave. On the identity of Flavius Ursus see van Dam 1984, 390-91.

23. Ortalli 1998b, 66, 79. Sarsina became roman municipium and was inscribed to the Pupinia tribus in 90 BC. 
24. The equestrian office of tribunus militum a populo, established by Augustus, could be attained after public recommendation to the 

emperor of the most noteworthy and prominent citizens by their own town. See Deniaux 2000, 233-34; CIL VI 31763; Silvestini 1987, 
51-52, 66-67. 

Fig. 3. Amphora shaped urn of Napes in Red/Pink Aswan 
granite. Rome, Musei Capitolini. Photo: Talamo 1988. 

Fig. 4. The three Egyptian alabaster cineraria from the 
Verginii burial site. Sarsina, Museo Archeologico Comunale. 
Photo: Ortalli 1998.
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talli 1997, 323). The magnificence of these two and oth-
er funerary monuments (Ortalli 1987, 155-182) clearly 
demonstrates the level of wealth and power reached by 
local public officials, even of small municipia, as well as 
forms of competition between members of the local elites 
in the early Augustan age. In such a context, the use of 
exotic stone urns, which, as Ortalli suggests, could have 
been exposed during the funerary rites, is imbued with 
deep social and ritual connotations (Ortalli 1998b, 79). 

It must be pointed out that the custom of enclosing 
the ash receptacle within stone, terracotta or lead con-
tainers - whether to protect it from wear and tear or from 
theft - is generally diffused in Roman burial contexts, and 
in the case of our coloured stone urns it occurs on several 
occasions. The ovoid shape Egyptian alabaster urn from a 
vaulted hypogeum on the Esquiline Hill was protected by a 
thin lead lining and buried inside a terracotta dolium. The 
urn contained burnt bones of a woman aged circa 35-50, 
a turquoise gem, and fragments of carved bone pertain-
ing to a fine funerary couch which had been burnt along 
with the body of the deceased25.The rich burial, which has 
been dated to the early Augustan period, does not appear 
to have been an isolated case in the area which also yielded 
the above mentioned Aswan granite urn of Napes and some 
fragments pertaining to another alabaster urn (Registro Og-
getti Raccolti, 13 March 1873). As Talamo points out, the 
extramural area of the Esquiline Hill, which faced the an-
cient Via Labicana, had been used as burial site by Roman 
middle and upper classes from the early Iron Age to the Late 
Republican period, and many monumental tombs stood in 
the area even after the redevelopment of the area promoted 
by Maecenas in 42 BC (Talamo 1987, 20-23). Despite the 
lack of details on the ownership, the opulence of the burial 
is further underlined by the presence of the bone funerary 

couch, which adopted by Rome upper and middle classes 
between the Late Republican and the early Augustan peri-
ods, had the binary function of stylish status marker and 
ritual object26. A similar installation and funerary assem-
blage are observed in the case of the cylindrical Egyptian 
alabaster urn from a mausoleum discovered in 2001 outside 
the Porta Mediana in Cumae and dating to the late Repub-
lican period (Fig. 6). In this case, the urn had been placed 
inside a cavity dug into a tufa podium and covered by a 
terracotta dolium lid, and contained bones pertaining to a 
female adult and burnt remains of an ivory couch (Nava 
2006, 255-256; Munzi 2008, 403). The mausoleum itself is 
of tumulus type with podium and tambour decorated with 
carved reliefs, and was part of a burial complex along with 
another squared mausoleum located immediately outside 
the city walls. The lack of dedicatory inscriptions, like in 
the case of the Esquiline burial, makes it difficult to assess 
the identity of the owners of the mausoleum, but the typol-
ogy and the prominent location seem to hint at high rank 
personages. Similarly, an anonymous late Republican burial 
at Torre Gaia on the Via Casilina – ancient Via Labicana 
– yielded two Egyptian alabaster urns and a white marble 
one27. These had been cemented in the foundations of a 
funerary monument, arranged around a terracotta dolium, 
and covered by a layer of white lime for the placing of three 
inhumation burials later in the 2nd century AD28. The larg-
est urn in the shape of an amphora contained the ashes of 
a 25 year adult male strewn with a red unguent made from 

25. Talamo 1987,18-26; Talamo 1992, 192-194. Bronze nails and more fragments were found in the dolium for a total of 1100 pieces. 
The fragments, once restored, were analysed by Talamo who reconstructed the frame of the couch. The decoration consisted of Dionysiac 
and mythological scenes.

26. Such funerary couches were decorated with motifs of high eschatological or mysteric content. See also Bianchi 2010, 43-44. 
27. Excavation 1979. Montalcini de Angelis D’Ossat 1980, 89-92 no.3. Both urns are now in the Museo Nazionale Romano.
28. Montalcini de Angelis D’Ossat 1980. The inhumation burials did not appear to be connected with the early cremations, but the 

salvaging of the three urns was perhaps finalised to preserving the memory of a remote ancestor. 

Fig. 6. The Egyptian alabaster urn from the mausoleum A2 
at the necropolis of Porta Mediana, Cumae. Baia, Museo 
Archeologico Campi Flegrei. Photo: Munzi 2008.

Fig. 5. Reconstruction of the Verginius Paetus’ funerary 
monument in the Pian di Bezzo necropolis. Photo: 
Aurigemma 1963.
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resin; a gold finger ring with oval calcified amazonite gem 
engraved with the portrait of a young man datable on sty-
listic grounds to the 50-40 BC (see Bordenache Battaglia 
1983,17-19). The costliness of the grave goods – the two 
Egyptian alabaster urns and the ring29- hint at a wealthy 
personage lived between the late Republican period and the 
early Augustan age. A later example of burial within a stone 
casket is represented by the best documented porphyry urn 
(Aix-en-Provance, Musée Grenet, inv.no.164), found in 
the foundations of the Tour d’Horloge of Aix-en-Provance 
built on the site of a Roman funerary monument. The rich 
burial yielded two white marble urns and the porphyry 
“bowl” example containing ashes, a gold ring with emerald, 
an onyx gem, a silver coin of Trajan and a bronze coin of 
Lucius Verus (Malgouyres 2003, 54-56 no.9). A gold bulla 
is reported to have sealed the stone box that contained the 
urn, but no indication of ownership was retrieved.

In other cases some urns appear to have been exposed 
in niches or podia in the most visible spots of lavish tombs, 
such us the three Egyptian alabaster “bowl” urns from an 
anonymous Julio-Claudian funerary monument discovered 
at the Abbazia delle Tre Fontane outside Rome30 (Fig. 7), 
and the Egyptian alabaster oinochoe with Medusa mask and 
crater from the mausoleum of Titus Aelius Tyrannus and his 
wife Aelia Andria at the necropolis under St. Peter in Vati-
can (excavated in 1944, Mielsch and von Hesberg 1986, 
89-91 fig. 86-88) (Fig. 8). Titus Aelius Tyrannus has been 
identified with the Emperor Hadrian’s freedman known 
from an inscription who served as a commentariis in the 
Belgica province around or after the mid 2nd century AD 
(Weaver 1968, 120-121). The use of the two vessels as ash 
containers could have been secondary given their shape and 
fine quality, and we might be dealing with the re-use in fu-
nerary contexts of spolia or objects not originally intended 
for the grave. Rather these vases in some cases appear to 
have been part of precious stone drinking sets, possibly cho-
sen for their extrinsic value, functioning as status markers 
for the owners, or for particular symbolic reasons. Both ex-

planations, however, are not mutually exclusive. Therefore, 
some urns, such as wine vessels, seem to have been selected 
for their shapes suggesting a ritual connotation, for instance 
with the Dyonisiac and symposiac spheres. A case in point, 
apart from the above mentioned Vatican urns, could be the 
alabaster crater used as urn in a tomb at Capua (Spinazzola 
1928, 33 n.222) (Fig. 9). Regrettably very little is known 
about the context of this urn, supposedly a Roman tomb 
dated to the Augustan period and excavated in the 1800s 
at the necropolis of San Prisco in Santa Maria Capua Vet-
ere (ancient Capua). A rock-crystal scyphus, a drinking cup, 
is reported to have been found inside the urn along with 
combusted bones. Both the vegetable-motif decoration and 
the shape of the cup, just like that of the crater, are found 
in metal and silver specimen much diffused in the Augus-
tan period31. A similar allusion to symposia and Dionysiac 

29. Bordenache Battaglia 1983, 19 suggests that the urns and the ring come from Egypt.
30. Borda 1957, no.217; now in the Museo Nazionale Romano, inv. 135737-135738. See also Taglietti 1979, nos. 145-149.
31. Now in the Museo Archeologico Nazionale of Naples, inv. 124701. See De Caro 1996, 234.

Fig. 7. Overview of the three bowl-shaped urns in Egyptian 
alabaster from the columbarium on the Via Laurentina near 
Rome (excav.1957). Photo: Borda 1958.

Fig. 8. Oinochoe-urn of Egyptian alabaster from the 
Mausoleum of the Aelii (excav.1944). Necropolis under St 
Peter’s, Vatican City. Photo: Mielsch and von Hesberg 1986.
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sphere could lie behind the porphyry situla decorated with 
bearded Silenus masks in the Angers Museum, possibly re-
used as cinerary urn (Malgouyres 2003, 80-83 n.15) (Fig. 
10). Although its use/reuse as cinerary urn is not certain, 
comparisons with a white marble situla with masks from 
Ancona used as ash urn32 may allow us to speculate on the 
funerary destination of our porphyry example. 

The appreciation for exotic heirlooms and the fasci-
nation of Egypt on early Augustan Rome’s upper classes 
can be discerned in the case of the urn of the questor, 
praetor and augur Publius Claudius Pulcher33 found in 
1615 nearby Marcellus’ theatre in Rome and now in 
the Louvre Museum34 (Fig. 11). The urn consists of a 
reused 8th century BC Egyptian alabaster jar bearing in 
hieroglyphics the name of a priest lived during the reign 
of the Pharaoh Osorkon III (For the hieroglyphic text 
and its interpretation see Gamer-Wallert, 1987). The 
vase had been reworked, possibly around the end of 
the 1st century BC with the addition of the inscription. 
Despicably, very little is known of this Publius Claudius 
Pulcher, except for his offices and extraction from one of 

the most important families of the Roman aristocracy. 
The discovery of his urn in the vicinity of the theatre 
of Marcellus seems to suggest that he had been buried 
in the Claudii family tomb that stood at the Capitoline 
hill foot. For Eugenio La Rocca he is most probably to 
identify with one of the sons of Publius Clodius, Cicero’s 
political adversary – murdered in 52 BC – and Fulvia, 
but his identity remains dubious (La Rocca 1987, 365; 
and see also Wiseman 1970, 210 ff for the doubts on 
his identity). Similarly Pulcher’s choice for such an an-
tique can be only speculated upon for a possible link with 
Egypt is not demonstrable35, and like in the case of the 
reused Verginii urns, it is extremely difficult to tell how 
this vase made its way to Rome. It is seems plausible, 
therefore, that the vase had been chosen for its intrinsic 
value, enhanced by the hieroglyphic inscription, in a pe-
riod in which Aegyptiaca and Egyptian trends and cults 
began to be extremely popular amongst Roman upper 
classes36. Another example of vessel reused by a Roman 
magistrate, but of unknown context, is the cylindrical 
urn of the praetor Caius Varus Iulius Proculus37, now in 

32. Jenkins 1994, 283- 285 fig.11. Cf. here for a more in-depth analysis of the symbolic meaning of dionysiac motifs and masks in Greek 
and Roman art.

33. CIL VI 1282: P(ublius). Claudius. P(ublii). F(ilius). Ap(pii). N(epos). Ap(pii). Pro N(epos). Pulcher. Quaesitor. Pr(aetor). Augur.
34. Inv. no. 328; de Clarac 1841, no. 543; Gamer-Wallert 1978, 86; La Rocca 1987, 365-366. Formerly in Villa Borghese at Porta 

Pinciana (also known as Villa Pinciana) property of the Cardinal Borghese.
35. Palmer 1976, 172. Similarly arguable is Palmer’s hypothesis that the vase used to be a votive in the temple of Bellona-Ma dedicated 

by Appius Claudius Caecus in 296 BC. 
36. On the aegyptiaca in Italy, for a more in-depth analysis see Swetnam-Burland 2007, 113-136 with reference bibliography. 
37. CIL VI 1535: C(aii). Vari C(aii).F(ili). Pomiuli (sic) Proc VII (sic). Pr(aetor). The cognomen Pomiulus in the CIL is the result of an er-

ror at the moment of the transcription. The same can be noted for the formula PROC VII not explainable otherwise. Therefore, we propose 
the reading C(aii). Vari C(aii).F(ili). Pom(ptina). Iuli. ProcvLi. Pr(aetor). In particular, the misreading of PROCVII instead of PROCVLI 
derives from the fact that the first L is written as I on the urn, which seems to be a common incidence in Latin inscriptions. I owe this infor-
mation to Prof Boris Rankov, Royal Holloway University of London.

Fig. 9. Crater-urn of Egyptian alabaster from the tomb 
excavated in the 1800s at Santa Maria Capua Vetere (ancient 
Capua). Museo Archeologico Nazionale, Naples. Photo: 
Spinazzola 1928.

Fig. 10. Purple porphyry situla with Silenus masks at Angers. 
Photo: Malgouyres 2003.
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the Sir John Soane’s Museum (AB inv. 1837 M450), still 
dateable within the Augustan period or mid first century 
on epigraphic grounds. 

The fascination for Egyptian funerary rites can be 
seen in the case of an alabaster urn, currently dispersed, 
accompanying the mummified body of a woman from a 
rich tomb discovered in 1731 on the Via Cassia (Chiof-
fi 1998, 44-45). Some have proposed on epigraphic 
grounds (CIL VI 12745) that the tomb belonged to 
the Attii family, which bred the more illustrious Attia, 
mother of Augustus, and possibly founded by an Attio 
Fronto procurator Aegyptii in AD 13 (Chioffi 1998, 47). 
Provided that the identification of the owners of the 
tomb with the Attii is reliable, the adoption of Egyp-
tian customs, further substantiated by the choice of the 
embalming ritual, by members of Roman aristocratic 
families with a strong link with Egypt would set the 
perfect scene for the use of an Egyptian alabaster funer-
ary urn. 

Material Power. The symbolism of coloured stones 
in Roman public and funerary contexts 

Therefore, what can be inferred from this overview, 
albeit concise, of the contexts in which coloured stone 
urns appear? Firstly, that in the realm of death the con-
cern of certain Roman social groups for visibility and 
memory is even more evident, and the use of coloured 
marble urns can be now better understood and placed 
alongside other funerary items which were used as means 
of displaying wealth and status. 

As regards coloured marble, displayed as one of the 
most exotic and prestigious materials in Rome, it is always 
stated that one of its, if not the primary, functions was to 
distinguish the personal power of ambitious Romans com-
peting for high offices first, and to express power, ideology 
and supremacy from Augustus onwards. Indeed, marble 
display denoted power and prestige of those possessing the 
means to acquire it for both public and private use.

Since the mid 2nd century BC, by which time col-
oured stones already represented an essential component 
in the decoration of public and private Hellenistic build-
ings in Asia Minor, Greece and Egypt (Pensabene 2002, 
3-67; Schneider 2001, 3-10; 2002, 83-105), the formal 
use of these materials slowly made its way into the more 
modest Republican Rome’s public structures and private 
interiors - I and II style wall paintings with faux marble; 
opus sectile floors (De Nuccio and Ungaro 2002, 401) - 
of its wealthy elite, which through this new desirable, 
yet still scarce, and expensive commodity expressed their 
power and prestige. With the expansion of Roman power 
and the annexation of territories abundant in coloured 
stone, supplies increased in the 1st century BC, and win-
ning the resistance amongst those who saw it as a cor-
rupting fashion, condemned and execrated by the same 
writers who used them (i.e. Seneca, see Pensabene 2000, 
7 ff ), the use of coloured marble as status symbol had 
begun. This became even more evident under Augustus, 
the promoter of that cultural revolution where art and 
ideology are entwined. The cultural climate determined 
by the influx of coloured stone and its “strategic” use as 
a political tool inspired a general imitatio Augusti (Pensa-
bene 2002, 9). In fact, following the emperor’s example 
and inspired by the publica magnificentia, Rome’s aris-
tocratic elite and nouveau riche began to use imported 
marble to promote themselves and compete in privata 
luxuria. Marble became the means through which Ro-
man elites emphasized their position within the society 
both in public and domestic contexts. 

Much literature has been produced on the phenom-
enon of marble in ancient Rome and during the past 
twenty years our knowledge of marbles and other hard 
stones used in the Roman period has made considerable 
advances38. In particular, various aspects – ideological, 

38. Dodge 1991, 28-47; Fant 1993, 145-167, 1997, 2008; Lazzarini 2002, 223-289, 2004; Peacock and Maxfield 2001, 2007; Hirt 2010. 
Additional information is provided by Raniero Gnoli (Gnoli 1988), the exhibition catalogue I marmi colorati della Roma imperial (2002) and 
the proceedings of the past nine conferences organised by the Association for the Study of Marble and Other Stones In Antiquity (ASMOSIA).

Fig. 11. 17th century engraving of Claudius Pulcher’s urn in 
Egyptian alabaster, found in Rome in 1615. Paris, Louvre. 
Photo: reproduced in La Rocca 1987.
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socio-economic, and political – have been stressed as 
concurring to the use and selection of white and col-
oured stones, imported or regional, in Roman public 
and private contexts (Schneider 2001, 2002). As Bra-
dley argues, an array of multiple and overlapping “dis-
courses” underlies the use of marble in imperial Rome 
and these should all be taken into account in under-
standing its value (Bradley 2006, 3). Marble was indeed 
valued for a series of symbolic associations connected 
to colour, origins and properties of the stones, for, as 
Boivin argues, prehistoric and pre-industrial societies 
generally view minerals “as symbolically meaningful, 
ritually powerful and deeply interwoven into not just 
economic and material but also social cosmological 
mythical spiritual and philosophical aspects of life” 
(Boivin 2004, 2). In particular, recent studies on the 
importance of the colour discourse in Roman art and 
society have highlighted that the Romans were partic-
ularly concerned with colour and properties of stone. 
It should not be unexpected that for the Romans, like 
for many other ancient cultures, such as the Egyptian, 
colour aspect played an important role in the sensorial 
experience and perceptions of coloured stone artefacts. 
As also Bevan pointed out, “cross-culturally the defini-
tion and cosmological associations of stone and colour 
are closely entwined” (Bevan 2007, 179). Pliny him-
self claims: “some people reserve special admiration 
for things whose edges reflect the colour of the rain-
bow” and that: “the value of some objects lies in their 
variegated colour” (Naturalis Historia, XXXVII.21-22). 
Pliny, however, is not the sole to be concerned with 
this matter, but many Latin authors – or at least those 
who seem to show appreciation for marbles – indulge 
in descriptions of coloured stones by vividly recreat-
ing through an appropriate selection of qualifiers the 
most suggestive perceptions and emotions inspired by 
them39. Therefore, we propose to recognise that colour 
sensations also concurred to the selection and display 
of material culture in Roman society. From coloured 
marbles to costly dye-stuff for textiles (Croom 2000, 
25-27) through rare colour pigments for paint (Allison 
2002, 201-205), colour thus concurs to adding extra 
value to material possessions through which wealthy 
Romans, “the most status-symbol conscious people in 
the ancient world” (Reinhold 1970, 72), displayed their 
status. Coloured stone funerary urns, we believe, are a 
tangible evidence of this. 

Coloured stones could also evoke distant and exotic 
landscapes, and where often deemed to have magical 
and healing properties. In this light we could then bet-

ter comprehend the narrow choice of Egyptian coloured 
stone within the wider whole for the production of Ro-
man cinerary urns, and the predominance of calcare-
ous alabaster. Certainly, other factors and overlapping 
considerations might have contributed to the restricted 
selection, such as the cost and the availability of this 
and the other stones, its physical properties, and the 
existence of specialised workshops. We believe, howev-
er, that ultimately symbolism, trends, perceptions and 
preferences of the person by whom or for whom the urn 
was chosen might have motivated the choice. A stone 
like Egyptian alabaster, which embraces all these con-
siderations, makes a case in point! Being employed since 
the Late Predynastic period (4th millennium BC)40, for 
a myriad of small objects, and primarily canopic jars 
and vessels, of all shapes and sizes41 which represent 
one of the most prominent forms of ancient Egyptian 
craftsmanship (Aston 1994, 47). By far the most popu-
lar vessels carved in Egyptian alabaster are the unguent 
flasks alabastra, which are found widely distributed in-
side and outside Egypt from the Bronze Age to the Ro-
man period (first catalogued by Bissing 1939, 1940). 
The popularity and variety of applications of this stone 
might be explained by its relative softness (Mohs 3), 
which made it easy to carve, but this is not a sufficient 
reason in itself. Rather, it seems that it possessed various 
symbolic connotations which do not mutually exclude 
each other. As Bevan cogently puts it, Egyptian alabas-
ter was a high status symbol linked with ‘a panoply of 
living and dying activities’ inside ancient Egypt, but 
abroad it was mainly associated with being Egyptian 
and Egypt (Bevan 2007, 189-190). Objects made from 
it were at the centre of gift exchange with foreign elites 
and trade networks throughout the Bronze Age Medi-
terranean and Near East42. In addition to this, the high 
polish the stone takes enhanced the perception of its 
colour and texture (Bevan 2007,190), and in religious 
texts it is often described by the modifiers “wb and bq” 
meaning pure and white (Aufrere 1991, 695-8). These 
qualities, considered essential for objects connected 
with religious and funerary rituals, made it especially 
apt for containing medicines, oils, and other costly liq-
uids, which were at the centre of core Egyptian religious 
and social practices (Bevan 2007, 190). Another quality 
conferred on alabaster was the power of regenerating life 
and to preserve bodies eternally uncorrupted (Aufrere 
1991, 697; Adriani 2000, 201), thus it was employed 
for embalming tables upon which the mummifications 
were carried out43, alabaster sarcophagi (Aufrere 1991, 
696; Adriani 2000, 201; Aston et al. 2000, 60 no.5), 

39. For the analysis and discussion of Latin texts and authors such as Statius and Martial on colour and marble see Maugan-Chemin 
2006, 103-125. A similar analysis is carried out by Bradley 2006, 2010.

40. Lucas and Harris 1962, 59; Klemm and Klemm 1990, 26; Aston 1994, 47; Aston et al. 2000, 58-9; Harrell 2007, 422. 
41. Aufrere 1991, 696. The term šs designating alabaster corresponds in hieroglyphics to four unguent bottles. For the classification of 

the most common forms, see Aston 1994, 75-90, and 91-166 for chronology, sizes and further bibliography. 
42. Bevan 2007,189. Bevan also explains this in terms of Egypt’s geopolitical influence on its neighbouring countries during the Bronze 

Age. 
43. Shulz and Seidel 1998, 461 no.62; in the embalming house of the Apis Bull-Ptah at Memphis (XXII dynasty). 
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and alabaster canopic jars (on canopic jars: Shaw and 
Nicholson 2002 s.v. canopic jars). By extension, alabas-
ter pots and vessels were deemed the best for keeping 
unguents and perfumes, and wine. This latter property 
was well renown amongst the Greeks and the Romans, 
as Pliny once again reports44. Whilst Egyptian alabaster 
alabastra are already found in Etruscan and early Ro-
man tombs (Colivicchi 2007, 3-33), during the mid 1st 
century BC many other objects made from Egyptian 
alabaster came to Italy and Rome from Egypt, as war 
booty, souvenirs or gifts, or from tomb-robbing. Along 
with the wide range of smaller objects, Egyptian alabas-
ter is amongst the earliest materials to be reproduced in 
paint in First Style wall decoration from the late 2nd or 
early 1st century BC (Fant 2007, 337-338) and small 
pieces appear in opus sectile flooring and bar counters 
at Pompeii and Herculaneum from the middle of the 
1st century BC45, by which time funerary urns in this 
material time appear in Roman burials. 

Conclusions 

The use of cinerary urns in coloured stone thus dem-
onstrates that Roman elite and non-elite groups were seek-
ing visibility and memory showing the same taste through 
the selection of the same objects. Contexts and modes of 
deposition seem to suggest that these urns were not only 
valuable, but also valued and cherished. Exposed on podia 
or hidden away from human sight, they bore a profound 
social and symbolic meaning, as Hurcombe (2006: 152) 
points out, “the materiality of stone encompasses both its 
physical qualities and its source characteristics”.

Therefore, the growing prestige of coloured stones 
did not go unnoticed by the upper classes that saw in 
such material a further device to make their funeral 
memorable, and the practice seems also to have been en 
vogue amongst members of the imperial family. 

We can also posit that through the possession and 
display of coloured stone urns especially in funerary con-
texts where they appear alongside containers in other 
materials (white marble, limestone, glass) the owners 
wished to emphasize their status or to make a significant 
social, religious or economic statement. To this purpose, 
the ideological links expressed by the imported stones 
and the perceptions evoked by their colour and proper-
ties operated as further criteria in the selection. 

As coloured marble in the imperial public art was the 
means through which the emperor expressed his power 
and supremacy, so in the private sphere, especially funer-
ary, people were using it to make statements, amongst 
which the one that stone expressed the best: desire of 
eternal memory. 
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