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És un goig ben legítim pel professor universitari 
veure com alumnes i deixebles avancen amb pas ferm 
pels camins professionals i de la recerca. I ara, amb el 
llibre d’Anna Gutiérrez a les mans, la convicció que la 
via oberta es veu eixamplada pels que vénen darrere és 
una realitat tangible.

En el decurs dels seus estudis de la llicenciatura en 
Història a la Universitat Autònoma de Barcelona gau-
dí d’una beca Erasmus per un any a la Universitat de 
Southampton, que marcà una línia de col·laboració  
que s’afermà amb l’obtenció del Master in Ceramic 
and Lithic Analisis for Archaeologists, dirigit per David 
Williams. A hores d’ara continua ben activa la presèn-
cia d’Anna Gutiérrez en aquesta universitat anglesa.

Com succeeix amb qualsevol bona recerca són 
molts els anys i els esforços que hi ha darrere les pla-
nes d’aquest treball. El punt de partida clau per arribar 
a aquest volum s’ha de situar l’any 2001, quan Anna 
Gutiérrez decidí emprendre la seva tesi doctoral com a 
becària del projecte Corpus Signorum Imperii Romani.1 
Començà a treballar intensament en el marc del LEM-
LA2 de la Universitat Autònoma de Barcelona i acabà 
la tesi a l’ICAC, on la llegí el 17 de desembre de l’any 
2007; la defensà davant un tribunal amb grans especi-
alistes com David Peacock i José Beltrán Fortes.

Amb una tasca d’actualització i d’introducció de 
noves consideracions, arriba aquesta obra que marca, 
sens dubte, un punt d’inflexió en la historiografia so-
bre els estudis de materials lapidis hispànics i no tan 
sols per als de casa nostra.

Tots som conscients de la importància d’aprofundir 
en el coneixement de les explotacions locals de pedres 
i marmora procedint zona per zona per tal de determi-
nar els materials constructius i ornamentals emprats 
en les respectives ciutats i per comprendre el procés 
d’urbanització i monumentalització.

Un objectiu desitjable, i que estem en procés d’asso-
lir, és que a totes les àrees de les províncies hispàniques 
es vagin estudiant i publicant les pedreres, determinant 
els materials que se n’extreien. I cal destacar la tasca 
esmerçada arreu; n’és un bon exemple el volum Mar-
mora Hispana publicat a Roma aquest mateix any i que 
aplega les aportacions i resultats del congrés celebrat a 
Sevilla i a Mèrida a la darreria de l’any 2006. També cal 
esmentar l’èxit de l’organització el passat mes de març 
a Carranque (Toledo) del I Coloquio de Arqueología 
de Carranque, dedicat als marmora romans a Hispània, 
amb una més que notable participació d’especialistes 

del país i internacionals, i en què van destacar el nom-
bre i la qualitat de les intervencions d’investigadors jo-
ves, garants de la salut i continuïtat de la recerca.

L’obra d’Anna Gutiérrez és capdavantera perquè 
no tracta només d’una pedrera en  concret sinó que 
abraça les principals de Catalunya amb un gran rigor 
i estudi sobre el terreny. I ja que parlem de pedreres, 
podem dir que s’ha treballat en dos fronts principals. 
D’una banda, la identificació, la localització geogràfi-
ca, la contextualització en el territori antic, el treball 
a la pedrera amb detecció de traces d’eina i el càlcul 
de volumetria i, finalment, la datació de material petri 
en època romana a través de l’estudi dels casos més 
significatius: les pedreres al voltant de les ciutats de 
Tarraco, Dertosa, Barcino, Aeso, Gerunda i Emporiae, i 
de la zona central de la plana del Baix Empordà. S’ha 
treballat, d’una altra banda, la caracterització macros-
còpica i microscòpica dels materials extrets.

La prospecció de camp ha servit, també, per localit-
zar alguns punts d’extracció de possible època romana 
fins ara inèdits, la qual cosa confereix un valor encara 
més gran a l’aportació d’aquest treball al conjunt de la 
investigació arqueològica a Catalunya.

L’estudi global del model d’explotació i ús del ma-
terial porta un seguit d’implicacions de tipus econò-
mic, sociopolític i fins i tot ideològic que converteixen 
l’obra d’Anna Gutiérrez en quelcom més que un lli-
bre de compilació o inventari de pedreres, ja que se’n 
poden deduir i extreure conclusions històriques molt 
més àmplies. Hi ha un cas paradigmàtic: quan es par-
la de la (bio)calcarenita de la gran pedrera del Mèdol 
(coneguda com a pedra del Mèdol i soldó), el material 
per excel·lència emprat en la construcció de Tarraco, 
també s’aporten els elements que s’hi van manufactu-
rar, principalment sarcòfags, inscripcions, escultures i 
retrats.

Cal destacar també l’esforç per elaborar i aconse-
guir un treball interdisciplinar que Anna Gutiérrez ha 
realitzat dintre del marc de la Unitat d’Estudis Arque-
omètrics de l’ICAC, que ha organitzat, amb ella com a 
secretària, el IX Congrés Asmosia, als membres i parti-
cipants del qual va adreçat en primer terme aquest vo-
lum, que pot servir per polsar el que s’ha anat aconse-
guint a Hispània els darrers anys dintre de l’estudi dels 
marbres i d’altres materials lapidis de l’Antiguitat.

Isabel Rodà de Llanza
Directora de l’Institut Català d’Arqueologia Clàssica
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This book is the result of several years of research 
into the exploitation of stone resources in Roman times 
in the territory that is now Catalonia. It was under-
taken within the framework of two R+D projects led 
by Prof. Isabel Rodà de Llanza and developed succes-
sively at the Universitat Autònoma de Barcelona and 
the Institut Català d’Arqueologia Clàssica.1 The aim 
was to complete the information obtained from the 
study of artistic, epigraphic and other stone objects by 
means of a global approach to the stone industry, from 
the extraction point (quarries) to its final use (stone 
objects, buildings, etc.).

Stone and stone artefacts are common in the ar-
chaeological record, not only from Roman times, but 
also from any other period. Next to pottery, stone 
is one of the materials most commonly found in ar-
chaeological contexts, due to its durability. Tradition-
ally, ancient monuments, architectural elements and 
artefacts made of stone have been the object of keen 
interest by scholars, although, with the exception of 
imported marbles (marmora), little attention has been 
given to the identification and provenance of the raw 
material from which they were made, i.e. the quarries. 
Therefore, priority was given to increasing our un-
derstanding of the origin of the material and the first 
stages of the whole stone quarrying industry. 

After an exhaustive survey of the literature and other 
sources, such as the Carta Arqueològica of the Inventari 
del Patrimoni Arqueològic de Catalunya, several areas 
of study were delimited according to the presence of 
quarries possibly dating to ancient times. In addition, 
the areas around the most important Roman towns 
were taken into account, as they were more likely to 
have been object of intense stone resource exploita-
tion. Thus, the following areas are considered: Tarraco 
(modern Tarragona) and its territory, Dertosa (mod-
ern Tortosa) and the territory immediately surround-
ing it, Barcino (modern Barcelona) and the territory 
immediately surrounding it, Aeso (modern Isona) and 
its hinterland, Emporiae (modern Empúries) and the 
territory immediately surrounding it, Gerunda (mod-
ern Girona) and the territory immediately surround-
ing it, and the central part of the Baix Empordà plain, 
situated halfway between Gerunda (modern Girona) 
and Emporiae (modern Empúries). Other small quar-
ries scattered throughout the territory with specific rel-

evance have been also considered in a short additional 
chapter. 

The outcome of the extensive field survey of these 
areas was twofold. On the one hand, it allowed us to 
verify the existence or survival of these sites and, in 
some cases, to locate previously unknown quarries. 
On the other hand, it enabled us to record as much 
data as possible from the quarry sites and extraction 
fronts (type of quarry, number of extraction fronts, 
tool marks, type and size of the extracted elements, 
extraction techniques, etc.), as well as other aspects 
regarding their context (topography, presence of river 
courses, geological formation, etc.). As no graphic in-
formation was available for most of the sites, sketches 
of each of the main features were also produced for 
those that showed possible traces of ancient quarrying. 
All this data formed the basis for the subsequent con-
sideration of each site, including their chronology and 
the volume of stone extracted from them. 

This approach soon led to other directly related 
aspects, such as the characterization of the stone, an 
indispensable requisite to address not only the study 
of a building or any other stone-made item, but also 
for the study of the quarries. In fact, the provenance 
studies undertaken to date had already shown the 
importance of this.2 In this respect, the macroscopic 
and petrographic description of the stone has been a 
major point. Thus, samples of each quarry were taken 
and observed under a polarising microscope in order 
to provide a detailed characterization; other analyses 
have been also considered when available. 

Likewise, approaching the subject of stone use and 
distribution emerged as essential to understanding the 
whole scope and the implications of stone resource 
exploitation. Indeed, to comprehend the purpose for 
which each type of stone was used and how far its use 
reached, a brief, non-exhaustive assessment was con-
ducted of the objects and buildings made from them. 
Thus, supplementary research on the provenance of 
some objects was carried out when required. This 
is the case, for example, of the Miocene El Mèdol 
stone: an attempt to ascertain the specific quarry of 
origin for an assemblage of stone objects in the Mu-
seu Nacional Arqueològic de Tarragona (MNAT) was 
undertaken. Although this study is not included in 
this monograph, its results are reflected in the relevant 

1. IntRoductIon

1. It has been undertaken thanks to an FI/FIAP 2001-2004 scholarship awarded by the Generalitat de Catalunya and, in its final stages, 
with the financial support of the Institut Català d’Arqueologia Clàssica (ICAC), as part of the research projects Corpus Signorum Imperii 
Romani de España (BHA2001-2499), Materiales lapídeos de Hispania Septentrional y su comercio (HUM2005-03791) and Explotación, uso e 
intercambio de materias primas inorgánicas entre el Norte de Hispania, el Sur de la Galia y los puertos de Roma (HAR2008-04600) funded by 
the former Ministerio de Educación y Ciencia (current Ministerio de Innovación y Ciencia). 

2. For a brief summary of the most relevant studies, see below 2. Previous studies about ancient quarries. 



3. See below, 6.3 Local stones identified in the archaeological record.  
4. See below 6.6 Cretaceous stone quarries near Tarraco.
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chapter.3 Also, special mention is made of the strong 
resemblance that some local materials bear to other 
ornamental stone or marmora of foreign origin; the 
case of Santa Tecla stone is illustrative.4 

Both the evidence recorded from the quarry fronts 
and the data provided by the productions of each type 
of stone were the basis for a preliminary proposal of 
chronology for those quarries that have not been ar-
chaeologically excavated. The consistency of these 
conjectures bears a direct relation to several factors. 
Firstly, the amount of archaeological objects or build-
ings made using the type of stone extracted from the 
site and the precision of their date; epigraphic monu-
ments are especially helpful, due to the relatively 
constrained chronological framework they can give, 
while the reliability of other datings varies accord-
ing to whether they have been reviewed lately or on 
the reliability of the data upon which they are based. 
The second factor is the degree of preservation of 
the traces of extraction at the quarry; although these 
might give some clues to its date, they are not always 
clear enough for a solid distinction between ancient 
and post-Roman works, since extraction techniques 
did not change significantly until the introduction of 
dynamite and other recent methods of quarrying in 
the mid-20th century (Martín 1981). In order to avoid 
confusion, the chronological periods used follow the 
British system: ancient (c. 6th century BC-6th century 
AD), mediaeval (c. 7th-15th century), early modern (c. 
16th to late 18th century) and modern (from the 19th 
century to the present-day). 

Only once those quarries that had probably not 
been used in Antiquity had been set aside was it pos-
sible to address broader considerations on the exploi-
tation of stone resources in Roman times. These are 
compiled in the last chapter of this monograph. The 
difficulty of reaching well-grounded conclusions in 
some aspects due to the lack of reliable evidence was 
partly overcome by the use of close parallels provided 
by data from other Roman quarries, either from the 
northeast of Hispania or from other parts of the Ro-
man Empire. Those quarries providing stone of a simi-
lar nature, hardness and lithology were considered in 
particular. Accordingly, the whole assemblage of indi-
vidual discussion of each quarry site was the basis for 
a general discussion of the chronology, techniques and 
other related aspects (e.g. stone hauling, stone trans-
port, debris and extraction management, ownership of 
the quarries, etc.). Indeed, it is only when the whole 
picture of the stone industry is taken into account (i.e. 
the provenance or origin of the stone, extraction tech-
niques, to which purposes it was allocated, the distri-

bution range and distribution channels, etc.), that its 
role in the local economy (small-scale) and whether 
it played a part in the large-scale economy, as well as 
the social implications and ideological aspects of stone 
use, can be understood.

As with any research, this study encountered nu-
merous limitations during its progress. Apart from the 
broadness of the whole research area, which required 
us to limit the topics we considered to those directly 
related to stone extraction, there were other restraints 
worth mentioning in order to clarify the possibilities of 
this sort of investigation, as well as to indicate further 
directions to which pursue future research. The con-
stant urban development in some of the studied areas 
(e.g. the area around Tarragona, the numerous hous-
ing developments begun in recent decades in most of 
the surveyed areas and in particular the urban devel-
opment in the Barcelona metropolitan area) has led to 
the destruction of many old quarrying areas. Moreo-
ver, the very nature of stone extraction (similar to the 
study of the ancient roads and road network) means 
that the older fronts were destroyed as quarrying pro-
gressed. Thus, the most valued materials, which were 
also prized in post-Roman times, are usually those 
whose quarries preserve less ancient evidence. Howev-
er, the larger archaeological and art record (epigraphy, 
sculpture, ornamentation, etc.) usually available for 
these types of stone may be used to balance this draw-
back. Next to those, the impossibility of carrying out 
an intensive survey of the territory and the lack of data 
from archaeological contexts to support or throw some 
light on the subject of dating and technique has been a 
major handicap. Thus, most of the final considerations 
can still be little more than conjecture until more reli-
able data to support them is obtained. Closely related 
to this point, the fact that the extraction technique did 
not significantly change over the centuries has made 
it even more difficult to differentiate between Roman 
and post-Roman sites. Therefore, all the presumably 
Roman sites or those that were considered as ancient 
by previous scholars were carefully checked; if serious 
doubts about their dating to ancient times arose from 
the analysis, this is clearly stated in each particular dis-
cussion. Only archaeological excavation (either exten-
sive or test pits) can help overcome this problem. 

Finally, I cannot finish without mentioning the 
generous advice and assistance received from many 
people and institutions as I was undertaking this 
project. First of all, my gratitude goes to the director of 
this research, Dr Isabel Rodà (Universitat Autònoma 
de Barcelona, Institut Català d’Arqueologia Clàssica) 
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who opened my eyes to an immensely rich and in-
teresting research field and whose example of rigour 
and passion has been a model for me during my first 
steps in academia. Also, my warmest thanks to Dr Au-
reli Àlvarez, from the Department of Geology at the 
Universitat Autònoma de Barcelona and a colleague 
at the Institut Català d’Arqueologia Clàssica, who is 
always keen to share his vast knowledge with a non-
geologist like me. Without them, this research would 
not have been possible. Special thanks go to Prof. Si-
mon J. Keay and Dr David Williams of the University 
of Southampton (United Kingdom) and Dr J.-C. Bes-
sac of the CNRS (France). Their support and advice 
helped me to broaden my understanding of stone and 
its related fields of study, while their methods and ap-
proach set an example for carrying out this project. 
I am also most thankful to the members of my PhD 
thesis board, for their observations: Dr Josep Guitart 
(Universitat Autònoma de Barcelona), Prof. David 
Peacock (University of Southampton), Dr José Beltrán 
Fortes (Universidad de Sevilla) and Dr Josep M. Nolla 
(Universitat de Girona). 

The catalogue of quarries would have been in-
complete without the assistance of several people and 
institutions, in particular the archaeologists J. Massó 

(Museu de Reus), Dr J.A. Remolà (MNAT), Dr J. Sa-
grera (Universitat de Girona), Dr J. Tremoleda (Museu 
d’Arqueologia de Catalunya-Empúries), Dr J. López 
(Institut Català d’Arqueologia Clàssica), Ll. Piñol 
(Museu d’Història de Tarragona), P. Otiña, X. Esteve, 
A. Bordas, T. Reyes (Museu d’Isona i Conca Dellà), 
C. Miró and J. Beltrán de Heredia (Museu d’Història 
de Barcelona) and Dr V. García-Entero (UNED), the 
geologists R. Gaete (Museu d’Isona i Conca Dellà), A. 
Pitarch and J. Galindo, and the historians R. Benimeli 
(Arxiu Municipal de Roda de Barà) and J.H. Muñoz. 
Also, I would like to acknowledge the facilities kindly 
provided by the Museu Nacional Arqueològic de Tar-
ragona, the Museu d’Arqueologia de Catalunya in 
Barcelona and Empúries, the Museu d’Història de 
Barcelona and the Museu d’Isona i Conca Dellà. The 
analytical part of this study would have been impos-
sible without the generous help of the Department of 
Archaeology at Southampton University (UK). Final-
ly, I would like to thank Dr S. Martínez, P. Aliende, 
H. Orengo and P. de Soto for their help in dealing 
with the graphic aspects of this book. They all con-
tributed to this work through their remarks, observa-
tions, corrections and ideas; the errors it may contain, 
are solely my responsibility. 





5. This review does not aim to be exhaustive, but to highlight the most outstanding studies and the direct precedents to the study of 
ancient quarries. Thus, the focus remained on those published works regarding the place of extraction (the quarries), whereas only the key 
works dealing with other aspects of ancient stone are mentioned. 

6. Ornamental stone attracted the attention of scholars as early as the 16th century, although the large collections of ancient marbles that 
were the basis of most later knowledge of these types of stone were put together during the 17th and 18th centuries; however, it was not until 
F. Corsi’s Delle Pietre Antiche, published in 1828, that the first exhaustive work on the identification of ancient stone was produced (for a 
comprehensive history of marble collecting see Gnoli 1988, Mariottini 2004, Napoleone 1998 and Tuena 1998).  Subsequent studies follow-
ing the same approach (i.e. the collection and identification of the main types of marble and other decorative stones found in Rome and from 
Imperial quarries, grouped together under the concept of marmora, which includes any type of stone that can polished to a shine and is suit-
able for decorative purposes –brecchias, marbles, granites, porphyries or limestones) did not appear until the last decades of the 20th century, 
when ancient stone became the focus of renewed attention by many scholars. It was then that the main studies to date were published: some 
of the papers focusing on the main marbles of Antiquity by J.B. Ward-Perkins, which can be found in the collection Marmor in Antiquity 
together with a list and maps of the main types of ancient marble (Dodge and Ward-Perkins 1992), L. and T. Mannoni’s Il marmo: materia 
e cultura (Mannoni and Mannoni 1984), R. Gnoli’s Marmora Romana (Gnoli 1988), which compiles and updates the previous studies, the 
first edition of Palilia (Maischberger 1997), G. Borghini’s Marmi antichi (Borghini 1998), which not only provides a systematized inventory 
of the marmora but also considerations on its distribution, use and reuse, an evaluation of earlier study results (Marchei and Pettinau 1998), 
a recent compilation of several works on marmora (Nuccio and Ungaro 2002) and L. Lazzarini’s book (Lazzarini 2004), which stresses the 
importance of geology and analytical techniques. The latest contributions in this direction are compiled in the Proceedings of the Associa-
tion for the Study of Marbles and Other Stones in Antiquity (ASMOSIA) (Bourrouilh and Bourque 1999; Herrmann, Herz and Newman 
2002; Herz and Waelkens 1988; Jockey in press; Lazzarini 2002; Maniatis, Herz and Basiakos 1995; Maniatis et al. in press; Schvoerer 1999; 
Waelkens, Herz and Moens 1992). 

7. For a comprehensive record of the several early fieldwork studies undertaken at Mons Porphyrites since the early 19th century, see 
Maxfield and Peacock 2001, 6-7.

8. This committee was founded in 1965 and helped to define a large number of criteria concerning stones and their study. 
9. Despite the fact that they were published in 1992, most of them had either already been given in lectures or translations of papers 

published between 1966 and 1971. 
10. This last paper is in fact the First Shuffrey Lecture given in 1976; considerations on further developments in this approach are pro-

vided by the editors (Ward-Perkins 1992d, 13, footnote 1). 
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2.1. General framework: a brief review5

Although the study of stone in Antiquity, especially 
of the use and provenance of decorative stone (mar-
mora), has a long tradition in archaeology, attention 
did not focus specifically on the place of origin, i.e. the 
quarries, until recently.6 The few exceptions consist 
of 19th century rediscoveries of large, Imperial quar-
ries in the eastern part of the Roman Empire. This 
is, for example, the case of Mons Porphyrites, whose 
quarries, forts, and main features were the object of a 
preliminary study and topography following its early 
rediscovery by J. Burton and J.C. Wilkinson in 1822 
and almost constant subsequent visits by other schol-
ars.7 In addition to those, Ch. Dubois’ work is worth 
mentioning as the first compilation and synthesis of 
the exploitation and administration of Roman quar-
ries. However, the part of his study covering Hispania 
is rather small and basically limited to three epigraphic 
inscriptions that mention marble extraction: the pagus 
marmorarius at Almadén de la Plata and the serrarii at 
Itálica (both near modern Seville) in Baetica (Dubois 
1908, 26).

Among the subsequent studies, there is a clear 
diversification of approaches. On the one hand, the 
studies undertaken by J.B. Ward-Perkins, director of 

the British School at Rome and founder member of 
the International Committee for the Study of Ancient 
Marbles and Similar Stones in Antiquity,8 were a no-
table contribution to our understanding of the dis-
tribution channels of oriental marbles (Ward-Perkins 
1980a, 1980b, 1992a, 1992b, 1992c, 1992e, 1992f, 
1992g).9 He also opened up the field of study into the 
evolution of the extraction technique, its systematisa-
tion and standardisation in Roman times (Dodge and 
Ward-Perkins 1992; Ward-Perkins 1971, 1992d)10 
and stressed the importance of the historic context 
that enabled such a well-organized and widespread 
distribution of stone to be achieved. On the whole, 
he laid the foundations for much of the following re-
search into this subject. 

On the other hand, attention was also paid to 
technology. The major precedent is the seventh vol-
ume of Studies in Ancient Technology by R.J. Forbes in 
which quarrying is discussed along with mining and 
mineral extraction in a very wide chronological frame-
work (Forbes 1966, 167-196). Once again, there is a 
predominance of eastern quarries in J.B. Forbes’ work 
and only Egyptian and Greek quarries are mentioned, 
with the exception of Carrara and some smaller sites 
that supplied local towns (i.e. Odenwald, in modern 
Germany, and Baalbek limestone, in modern Leba-

2. PRevIous studIes About AncIent QuARRIes



11. Although he also co-wrote may other papers that can be consulted at the ASMOSIA proceedings (see footnote 6 and below). 
12. Most of the earlier examples of analysis applied to the provenance and characterization of archaeological artefacts have been pub-

lished since the mid 20th century in the journal Archaeometry (see for example, Bowman, Asaro and Perlman 1973; Coleman and Walker 
1979; Conforto et al. 1975; Croudace and Williams-Thorpe 1988; Emeleus 1958; Hall 1960; Herz 1987; Herz and Wenner 1981; Holz-
mann and Winkler 1980; Lambert and McLaughlin 1976; Lazzarini, Moschini and Stievano 1980; Luckenbach and Holland 1975; Manfra, 
Masi and Turi 1975; Merric and Brown 1984); a good summary of the application of petrology and its possibilities up to 1983 is provided 
by D.R.C. Kempe and A.P. Harvey’s book The petrology of archaeological artefacts (Kempe and Harvey 1983).  
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non). Even though it did not go into detail about 
most of the quarries mentioned, this work established 
the basis for many future studies dealing with quar-
rying techniques and assembled a significant amount 
of written documentation, both from ancient authors 
and modern scholars. 

A third approach was that of the archaeological ex-
cavations and fieldwork undertaken at ancient quar-
ries. The first extensive studies were undertaken by J. 
Röder on the Rhineland quarries (Röder 1956, 1957, 
1959) and soon afterwards on larger quarries, such 
as those at Aswan (southern Egypt) and Dokimeion 
(modern Iscehisar, Turkey) (Röder 1965, 1971). 
These were the first modern attempts to obtain infor-
mation about the activities undertaken at the quarries 
through the detailed recording of the evidence left on 
their fronts and the archaeological remains uncovered 
during the excavations. They set an example for those 
that followed, although archaeological excavations at 
quarry sites remained rare for some time. 

In parallel to these projects, several smaller stud-
ies were undertaken at many sites in Roman territory 
during the 1960s and 70s. A particularly exhaustive 
compilation was made and published by A. Dwora-
kowska (Dworakowska 1975, 1983). Despite its early 
date and the broad nature of the topics examined, the 
relevance of her considerations make these books still 
worth taking into account. Her book on Roman quar-
ries is particularly relevant to us since it includes ref-
erences to quarries in northeastern Hispania (modern 
Catalonia), including those of El Mèdol and Montjuïc 
(Dworakowska 1983, 14-15). Complementary works 
are those of F. Braemer (Braemer 1984, 1986, 1992) 
and P. Pensabene (Pensabene 1972, 1976, 1978, 1985, 
1988, 1989, 1992, 1994, 1995, 1998a, 1998b, 1999, 
2002, 2004, 2006; Pensabene, Lazzarini and Turi 
2002; Pensabene et al. 1999);11 they do not examine 
the quarries per se but provide a wide overview of the 
Imperial marmora, their distribution channels and the 
factors that determined the extent of their diffusion. 
Wheras P. Pensabene’s research basically dealt with 
those marbles reaching the centre of the Empire (i.e. 
Rome and its port, Ostia), usually from the eastern 
and southeastern territories or from the Italic town of 
Luni (modern Carrara), F. Braemer focused his atten-
tion on stone from other less-studied areas, such as 
the Pyrenees and central and northern Europe. Both 
authors stressed the importance of the representative 

implications of the use of decorative marbles, which 
had a continuation in mediaeval and modern times, 
and introduced the concept of ‘substitution marbles’. 
This opened up a new line of research regarding stone 
of lower quality and a more local or regional distribu-
tion; it thus encouraged the identification and loca-
tion of local stone. 

An increasing number of studies into stone prov-
enance and quarries, including archaeometric analy-
ses, have been undertaken since the mid 1970’s. Most 
of them have involved either the study of specific sites 
with outcrops of a particular type of stone, or the com-
pilation of previous data on stone use; some quarry 
locations were also produced, but they were limited to 
specific, relatively small territories. 

The end of the 1980s witnessed an important step 
forward in stone-related issues. On the one hand, the 
Association for the Study of Marbles and Other Stones 
in Antiquity (ASMOSIA) was founded in 1988, bring-
ing together a wide range of scholars from various sci-
entific disciplines, archaeology and art history. Despite 
the previous occasional project that had already applied 
archaeometry to the study of stone in Antiquity,12 the 
creation of ASMOSIA was a milestone in the promo-
tion of interdisciplinary research. Since then, this asso-
ciation’s regular meetings and the publication of their 
respective proceedings have helped to disseminate the 
significant progress resulting from the application of 
techniques from other disciplines to the characteriza-
tion of marbles and other types of stone. Moreover, 
other aspects directly related to stone use have also 
taken advantage of this collaboration, among them 
the identification of quarries used in ancient times and 
the description not only of the stone, but also of the 
extraction techniques used. Indeed, the broad scope 
of the topics and approaches to the research projects 
presented at the eight ASMOSIA meetings held so far 
provide a precise indication of the latest applied analy-
ses and the recent progress into understanding the use 
of stone in ancient times (Herrmann, Herz and New-
man 2002; Herz and Waelkens 1988; Jockey in press; 
Lazzarini 2002, Maniatis, Herz and Basiakos 1995; 
Maniatis et al. in press; Schvoerer 1999, Waelkens, 
Herz and Moens 1992). 

Due to their geographical proximity, those stud-
ies relating to southern Gaul and Hispania are more 
relevant to my study case. Indeed, the easy commu-



13. This marble outcrops on the northern face of the Pyrenees, near Saint-Bertrand-de-Cominges (France). It has been object of several 
studies and comprehensive research on this stone and its quarries has been published (Àlvarez 1995; Blanc, Blanc and Magnan 1995; Blanc 
1995; Costedoat 1995; Fabre and Sablayrolles 1995, 2002; Herz 1995; Immerzeel 1995; Jacquet et al. 2008; Lorenz 1995; Mazeran 1995; 
Moens, Paepe and Waelkens 1995; Schenck 1995). 

14. For a selection of J.-C. Bessac’s most important works, see Bessac 1988a, 1988b, 1993a, 1996, 1997, 1999a, 2000, 2002c, 2003a, 
2005. 

15. He argues that despite the similarity of some of the tools used, the intended use of the minerals and of dimensional stone is so dif-
ferent that the techniques, organisation and management of the exploitation follow completely different principles. 

16. Among those, we must mention the papers published in the 59th edition of the Gallia journal (Bessac and Sablayrolles 2002; Cognot 
2002; Fabre and Sablayrolles 2002; Heckenbenner and Meyer 2002; Lambert 2002; Lukas 2002; Maligorne, Éveillard and Chauris 2002; 
Monthel 2002; Pichon 2002), as well as at several congresses of the Societés Savantes dedicated to the study of quarries and stone and pub-
lished under the title Carrières et Construction en France et dans les pays limitrophes collection (Lorenz 1993, 1996; Lorenz and Benoit 1991; 
Lorenz and Gély 2004; Mirkowsky and Lorenz 2002). These latter papers include not only studies of quarries and quarrying in ancient times, 
but also of other historical periods (e.g. modern and mediaeval quarries are also considered).

17. In particular, her references to the existence of a statio marmorum and the ownership of the white limestone quarries at Antequera by 
the gens Fabia (cf. Canto 1978, 182, 184, footnote 77). 

18. They are mainly papers by A. Àlvarez, M. Mayer, I. Rodà, Mª L. Loza Azuaga, S.F. Ramallo and R. Arana (Àlvarez 1981, 1983, 1984, 
1985, 1987a; Àlvarez and Bru 1984; Àlvarez and Mayer 1982; Loza Azuaga 1984-85; Mayer and Rodà 1985; Ramallo and Arana 1987), as 
well as several references to local stone in non-specialised studies.

19. He included a summary of the analysed marble assemblage, which included objects from museums and institutions from all over Spain. 
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nication between each side of the eastern Pyrenees, 
and the similar traits shared by both territories, make 
southern Gaul a closer parallel than the more distant 
territories on the Iberian Peninsula itself, such as those 
of Baetica, Lusitania or the northwestern region. The 
large presence of Saint-Béat white marble13 on the 
southern side of the Pyrenees is significant (Lapuente 
1999; Lapuente, Turi and Blanch 2006; Rodà 2005). 
In this respect, and complementing the already-men-
tioned papers by F. Bramer, the studies conducted by 
J.-C. Bessac on the area around Nemausus (modern 
Nîmes), Arelate (modern Arles) and Massalia (modern 
Marseille) are particularly relevant. Indeed, the insights 
into the details of quarrying techniques provided by 
the tool marks obtained from detailed analyses of sev-
eral excavated sites (e.g. the quarries at Bois des Lens 
and Pont du Gard), as well as the inferences pertain-
ing to quarry management and organization, are the 
most precise and best supported to date for the west-
ern Mediterranean basin.14 Moreover, he also made a 
point of stressing the importance of studying the whole 
process of stone use, i.e., the need to understand both 
the work at the quarry and the architectural or sculp-
tural work in stone as a whole, and therefore the need 
to reconsider the correctness of the link traditionally 
established by scholars between quarrying and min-
ing15 (Bernard et al. 1998; Bessac 1994; 2004b, 2005). 
The majority of papers with a similar approach have 
been published in France during the recent past.16 

Although they concern more distant territories, 
the research undertaken during several archaeological 
campaigns at Mons Claudianus and Mons Porphy-
rites further illustrate the high level of archaeological 
and historical conclusions that can be reached from a 
systematic archaeological survey and excavation of a 
quarry site (Maxfield and Peacock 2001; Peacock 1988; 
Peacock and Maxfield 1997). Both projects provided 

a large amount of data, not only on the location and 
extent of the sites, but also on other related aspects, 
such as the organization of stone extraction, the haul-
age and transport of the material, the management of 
essential resources, such as water, and the life at those 
sites. Thanks to the large amount of archaeological 
evidence, both remains and inscriptions, the complex-
ity of the stone industry and the future research pos-
sibilities to be obtained from a major, well-undertaken 
work, become manifest.  

Research into quarrying and stone use in Hispania 
has so far mainly followed J.-B. Ward-Perkins’, F. Brae-
mer’s and P. Pensabene’s point of view. A.M. Canto’s 
paper on marble quarrying in Roman Spain broke new 
ground for this type of study on the Iberian Penin-
sula (Canto 1978) and despite many of her assertions 
having been proved wrong or without a solid basis,17 
the merits of her work are undeniable, especially with 
regard to her considerations on the white marble of 
Almadén de la Plata. In the same year, the first work 
on a marble assemblage from a specific site in Spain 
was published (Grünhagen 1978), incorporating some 
of Canto’s suggestions on Spanish marble use. They 
both marked the beginning of a new awareness of this 
subject. Indeed, the late 1980s was also a time when 
the study of stone in Roman Spain took on its full im-
portance. Since then, interest in identifying the most 
important white marbles and other types of coloured 
stone has increased considerably. Among the studies 
produced during this time, M. Cisneros Cunchillos’ 
book Mármoles hispanos: su empleo en la Hispania Ro-
mana made a significant effort to compile all the pre-
viously published data on Hispanic marbles and other 
types of stone18 and to compare it with both ancient 
written documentation and the geological data19 (Cis-
neros Cunchillos 1988a). 



20. Thanks to the collaboration of the geologist M. P. Lapuente from the Universidad de Zaragoza, either with the archaeologist T. 
Nogales or other specialists (Lapuente 1994, 1995; Lapuente and Blanc 2002; Lapuente, Cisneros Cunchillos and Ortiga 1988; Lapuente et 
al. 2002; Lapuente and Turi 1995; Nogales, Lapuente and Barrera 1999), as well as the studies undertaken at the Universidad de Sevilla in 
collaboration either with the Unitat d’Estudis Arqueomètrics of the ICAC or the Instituto Andaluz del Patrimonio Historico (Beltrán Fortes 
and Loza Azuaga 1998, 2003; Loza Azuaga and Beltrán Fortes 1990, forthcoming; Rodríguez Gutiérrez and Beltrán Fortes forthcoming). 

21. Their papers did not only focus on the use of local and imported stone in the decorative programmes of Carthago Nova (modern 
Cartagena), but also on the quarries located around the town (Antolinos, Arana and Soler 2002; Martínez and Miquel 2004; Ramallo 1999, 
2004; Soler 2003, 2004, 2005, forthcoming).

22. It is mainly undertaken by the Universidad Autónoma de Madrid team working at the Roman villa of Carranque (near Toledo) 
(García-Entero and Vidal Álvarez 2007). 

23. A detailed account of the previous studies of each quarry site is provided in the respective section of each quarry. Therefore, only a 
general summary of the evolution of these works will be accounted for. 

24. It was the so-called ‘cyclopean temple’ (see below, 6.8 Other evidence of quarries in Tarraco and its territory).
25. See below, 5.3 Local stones identified in the archaeological record. 
26. B. Hernández Sanahuja mentions that there were five limestone quarries in the surroundings of the Roman Aqueduct of Les Ferreres 

and that the traces of extraction were still visible. A. Schulten’s paper on ancient Tarraco includes short references to possible quarries, such 
as the one at Punta del Miracle (see below, 6.8 Other evidence of quarries in Tarraco and its territory).
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Nevertheless, there has been an important step for-
ward in recent years. The first studies of stone use in 
Hispania were undertaken by A. Àlvarez, M. Mayer 
and I. Rodà (Àlvarez 1995; Mayer 1992, 1998; Mayer 
and Rodà 1991, 1998; Rodà 1994, 1997, 1998, 2000, 
2001, 2004a, 2004b, 2005). However, the most in-
teresting results have been achieved recently in studies 
of white marbles (Almadén de la Plata, Estremoz, Mi-
jas, Macael, etc.) and other types of ornamental stone 
(Alconera limestone, Torcal limestone, Sintra stone, 
etc.) and their use and provenance in the provinces 
of Baetica and Lusitania,20 which were updated and 
presented at the Marmora Baeticae et Lusitaniae Con-
ference held in Seville and Mérida in 2006 (Beltrán 
Fortes and Nogales, in press). Elsewhere, the Univer-
sity of Murcia has proved a source of dynamic recent 
investigation both in the study of marble use and in 
the identification of local stone provenance.21 Recent 
research on Corduba (modern Córdoba) and the cen-
tre of the Peninsula22 follows a similar line, with the 
combined considerations of architectonic stone and 
evidence from the quarries themselves (Gutiérrez Deza 
2004; Márquez 1995; Penco Valenzuela 2002, 2004; 
Penco Valenzuela, Moreno Almenara and Gutiérrez 
Deza 2004). All these researches were also presented at 
a recent colloquium on Marmora romana en Hispania 
held at Carranque in March 2009 (García-Entero 
forthcoming). 

Alternatively, E. Pérez Olmedo’s work on opera sec-
tilia from the Iberian Peninsula provided an overview 
of the decorative stone materials used in this type of 
composition (Pérez Olmedo 1996). 

2.2. Previous specific studies of northeastern 
Hispania (modern Catalonia)23

Some of the quarries in modern Catalonia (north-
eastern Spain) have been well known since mediaeval 

times, due to their monumentality or the material ex-
tracted, while others remained unknown or, in many 
cases, were destroyed. This is reflected in the historical 
sources, which are particularly rich in information on 
the areas of Tarragona and Barcelona. El Mèdol quarry 
(near modern Tarragona) is documented from the mid 
16th century (Blanch 1665; Pons d’Icart c. 1563) and 
is also listed among the great monuments of Tarraco in 
a late 19th century historical inventory, together with 
Coves del Llorito and Coves de la Pedrera (Albiñana 
and Bofarull 1849). Soon afterwards, another quarry 
site was discovered on the Rambla Nova, in the centre 
of Tarragona, although it was only correctly interpret-
ed as such quite few years later (Hernández Sanahuja 
1892, 81; Sánchez Real 1954).24 Similarly, there are 
mentions of quarrying on the slopes of Montjuïc hill 
near Barcelona as early as mediaeval times and again 
in the early 17th century (Jorba 1589; Roca i Blanch 
2000).25 However, the first specific mention in a schol-
arly text is in the lecture given by F. Carreras y Candi 
at the Reial Acadèmia de Bones Lletres (Carreras y 
Candi 1903). This was soon followed by a reference to 
a very old Montjuïc sandstone quarry in Faura Sans’ 
geological study of this hill (Faura Sans 1917).

Nevertheless, except for a passing reference in J.M. 
Puig i Cadafalch’s anthology of Roman architecture in 
Catalonia (Puig i Cadafalch 1934, 272), few referenc-
es showing any interest in the provenance or places of 
origin of stone are found in academic literature prior 
to the late 1970s. Once again, the few exceptions re-
fer to Tarragona (ancient Tarraco), thanks to the final 
works of B. Hernández Sanahuja and A. Schulten. 
They do not actually focus on stone use or quarry-
ing, but some brief mentions are included (Hernández 
Sanahuja 1946, 20; Schulten 1948).26 On the other 
hand, Sánchez Real marked the end of the nineteenth-
century approach to the archaeology of Tarraco. It 
was he who reinterpreted the previously-mentioned 
‘cyclopean temple’ (Sánchez Real 1954) and initiated 



27. Nevertheless, some of Canto’s assertions about El Mèdol stone are not quite accurate, such as her mention of white stone from El 
Mèdol used in Barcino (cf. Canto 1978, 180, 182). 

28. The works of J.H. Muñoz are essential for the modern aspects of broccatello quarries, use, and quarry management, and although they 
do not go into detail about its use in Antiquity, they provide valuable information when it comes to considering the date of the currently 
visible quarries (Muñoz 2005, Muñoz and Rovira 1997). 

29. As opposed to the traditional custom of only mentioning it in the case of imported or foreign marble. 
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a more academic interpretation of the remains of the 
ancient capital. It is also around this time that two 
other quarries were mentioned in passing, those at 
Montjuïc (Voltes 1960, 7-8) and another next to the 
Roman villa of Els Munts (Berges 1969-70b, 146). 
El Mèdol is included in J.B. Ward-Perkins’ study of 
quarrying techniques and organization in Antiquity 
(Ward-Perkins 1971, 170). 

However, following the general trend of European 
archaeology since early 1980s, some scholars have 
turned their attention to the characterization of stone 
and the location of the source areas in northeastern 
Hispania. Thus, whereas the first studies kept to an 
approach based on the identification of the types of 
stone, such as A.M. Canto’s reference to the limestone 
from El Mèdol and the sandstone from Montjuïc,27 
greater collaboration with geologists led to an im-
proved knowledge of the specificities of the types 
of stone. The fruitful teamwork of the geologist A. 
Àlvarez, the Latinist M. Mayer and the archaeolo-
gist I. Rodà, who together created the Laboratori per 
l’Estudi dels Materials Lapidis a l’Antigutitat (LEM-
LA) at the Universitat Autònoma de Barcelona, re-
sulted in a vast production covering many aspects of 
the subject, from the mere identification of stone as-
semblages from archaeological contexts or epigraphic 
media, to broader considerations of the distribution, 
use and ideology behind the use of local and import-
ed stone (Àlvarez 1981, 1983, 1984, 1985, 1987a, 
1989; Àlvarez and Bru 1983; Àlvarez et al. 2009, in 
press; Àlvarez, Gutiérrez and Pitarch 2006a, 2006b; 
Àlvarez and Mayer 1982, 1990, 1992, 1998; Àlva-
rez, Mayer and Pera 1992; Àlvarez, Mayer and Rodà 
1993; Comes and Rodà 2002; Granados and Rodà 
1993b;  Mayer 1992, 1998; Mayer, Àlvarez and Rodà 
1985-87, 1987; Mayer and Rodà 1985, 1991, 1999; 
Rodà 1990a, 1990b, 1991a, 1994, 1997, 1998, 2000, 
2001, 2002, 2004a, 2004b, 2005 as well as the rel-
evant sections of IRC I, IRC II, IRC III, IRC IV and 
IRC V). As a result of their earlier studies, El Mèdol 
stone and Montjuïc stone were included in the more 
wide-ranging studies of stone in the Roman world, 
along with broccatello, which was already known for 
its value in Baroque times (Braemer 1984, 61-63; 
1986, 314; 1992, 10-11; Dworakowska 1983, 14-
15).28 Their efforts significantly increased our knowl-
edge of local stone, in particular those predominantly 
employed as epigraphic media, such as broccatello 
or jaspi de la Cinta from Tortosa (ancient Dertosa), 

Santa Tecla stone and llisós from Tarragona (ancient 
Tarraco) and Isona limestone from the Isona (ancient 
Aeso) area. They also included types of stone mainly 
used for funerary, architectural and sculptural pur-
poses, such as Montjuïc sandstone, from the hill of 
the same name near Barcelona (ancient Barcino). 

Other occasional studies complemented specific 
areas of knowledge or sites, such as the study of the 
local stone and quarrying technology in Empúries by 
J.-C. Bessac (Bessac 1993b). The gradual awareness 
of the importance of specifying from which material 
stone objects, buildings and monuments had been 
made led to an increasing number of references to it in 
studies not directly related to this subject. This is the 
case, for example, of the studies of Roman Gerunda 
(modern Girona), in which the two different types of 
stone are distinguished (Nolla 1978, 1987a, 1997), 
or of the nearby pre-Roman settlement of Sant Julià 
de Ramis (Burch et al. 2001, 2005, 2006), that also 
included brief references to their possible origins. 
Similarly, many studies of sculptural, epigraphic and 
architectural elements began to mention the type 
of local stone used (Balil 1979, 1984-1988; Cla- 
veria 1993, 2001; Gutiérrez Behemerid 1986a, 1986b, 
1993; Mayer 1991; Raya de Cárdenas 1993; Rodà 
1984, 2002).29 

Nevertheless, studies specifically concerning quar-
ries were still scarce, despite the fact that some of the 
sites had already been included in the Inventari del 
Patrimoni Arqueològic de Catalunya when it was 
completed during the 1980s. The first to specifical-
ly examine the evidence of quarrying was M.A. Del 
Amo’s paper on the Els Munts and Platja dels Cape- 
llans quarries (Altafulla, near Tarragona) (Amo 1981). 
This was soon followed by further, equally detailed 
studies that either had a basically geological or archae-
ological approach or a combination of both. Among 
the first type, those that stand out are on the quar-
ries surrounding the Roman aqueduct of Les Ferreres 
(near Tarragona), on a group of certain quarries, the 
report on stone resources undertaken for specific re-
gions of Catalonia, the brief mention of broccatello 
quarries within a more wide-ranging study of stone 
quarrying in Hispania, and the work of A. Àlvarez 
on the quarries of Montjuïc hill, near Barcelona (an-
cient Barcino) (Àlvarez 1987b, 1988a, 1988b, 1992; 
Àlvarez and Bru 1984; Àlvarez, Galindo and Prada 
unpublished-a; Prada 1995). The second type of study 
includes, among others, M.R. Fabregat’s unpublished 



30. The singularity of Clots de Sant Julià has aroused the interest of many people and it has thus been the main feature of several maga-
zine papers of little interest (Ferrerós 1983; Gallardo Matheu 1984; Pujol 1987).

31. Information from previous, more limited studies and magazine papers was also compiled in this chapter (Dasca and Rovira 1991; López 
1990; Morant i Clanxet 1985; Rios and Tarrassa 1991; Rius i Ferrús 1990; Rodà and Gutiérrez Garcia-M. 2004b; Sánchez Real 2000). 

32. See below 8.1.2 Olèrdola quarry. 
33. This institution will henceforth be referred to as MAC, and following their own nomenclature, the specific site name of each second-

ary museum or site where the institution has a headquarters will be added afterwards when necessary (e.g. MAC-Olèrdola in this case, but 
also MAC-Empúries, MAC-Ullastret, MAC-Girona, MAC-Barcelona, etc.). 

34. See below, 3.4.4 Puig de Serra.
35. See below, 5.4.1 Pedrera Romana (Montjuïc).
36. The first part to appear was at lot 18 (Vilaseca and Carilla 1997) but the main and most interesting part was on lot 21 (Otiña 2001; 

Sánchez Gil de Montes 2004), while scattered traces of extraction were also found at lot 17 (Peña, Ynguanzo and Giné 2002; Ynguanzo 
2003); except for a small section of Peña et al.’s paper, the data from this site has not been published to date (see below, 6.5.2 Lots 18 and 
21 of PERI-2 Tabacalera sector). 
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short dissertation, the report on stone quarrying in the 
area of Tarragona (ancient Tarraco), and shorter pa-
pers on the quarries of this area (Àlvarez, Rodà and 
Gutiérrez Garcia-M.unpublished-b; Fabregat 1997; 
Gutiérrez Garcia-M. 2003; Massó 1987), as well as E. 
Sanmartí Grego’s attempt to locate the specific places 
where local stone was quarried around Empúries (San-
martí Grego 1995) and J. Badia’s very preliminary ex-
amination of Clots de Sant Julià (Badia 1989a).30 An-
other paper worth mentioning is the exhaustive com-
pilation of old maps and topographical and other data 
on Montjuïc hill prior to the major construction work 
for the 1992 Olympic Games (Roca i Blanch 2000); 
although it was written from a modern history, rather 
than an archaeological, perspective, it does include 
several references to ancient workings and, in any case, 
provides extensive evidence of the uses of Montjuïc 
sandstone until very recently. Finally, studies combin-
ing both archaeological and geological aspects are few 
and far between, but those that do exist have made a 
significant contribution to our knowledge of ancient 
quarries. This is evident not only in the paper written 
by A. Àlvarez et al. on the quarries around Tarraco and 
the monuments in which the stone was used (Àlva-
rez et al. 1994), but also more clearly in view of the 
very interesting results of the geoarchaeological analy-
sis carried out by X. Rocas, C. Roqué and Ll. Pallí. 
on Clots de Sant Julià and the use and distribution of 
its stone (Rocas, Roqué and Pallí 2002). Other exam-
ples worth mentioning are the direct precedent to this 
monograph (Gutiérrez Garcia-M. 2003, 2007) and 
the geological and archaeological sections of the recent 
book on El Mèdol quarry (Àlvarez and Arroyo 2004; 
Rodà and Gutiérrez Garcia-M. 2004a).31 

However, there are a few examples of studies of 
quarries that are the direct result of archaeological ex-
cavations. These are either rescue campaigns or part 
of a larger project. The results of the excavation of 
the Olèrdola quarry site32 (Olèrdola, Alt Penedès) are 
illustrative, since they are part of a broader project 
covering the whole Olèrdola site undertaken by a 
team from the Museu d’Arqueologia de Catalunya33 

(Batista-Noguera et al. 1991; Molist 1999). Although 
only a single paper has been published on this site, 
the exhaustive documentation of the remains (i.e. all 
the blocks were measured and a detailed plan of the 
site was produced) and the data handling (statistics, 
petrological analysis) make this a model work. The 
case of Puig d’en Serra quarry34 (near Serra de Daró, 
on the Baix Empordà plain) is slightly different. Al-
though it was identified thanks to archaeological re-
search (survey and excavations) undertaken by the 
MAC-Ullastret team as part of a broad project cov-
ering the territory of the pre-Roman settlements of 
Puig de Sant Andreu and Illa d’en Reixach (Ullastret, 
Baix Empordà plain), the particular configuration of 
the sites and the restricted nature of the test pits did 
not provide as much information as could have been 
expected. Nevertheless, its location alone is still sig-
nificant enough, due to its early chronology (Martín  
and Genís 1993; Plana et al. 2004). 

One of the sites that has enjoyed considerable 
dissemination in the academic world is the Roman 
quarry uncovered on the southern slope of Montjuïc 
hill (near Barcelona).35 Although it was excavated 
under rescue conditions prior to the building of the 
road to the Barcelona Olympic area, the quarrying 
remains and block sizes were recorded in detail. The 
combination of these excavation results and the data 
from the geological report commissioned in parallel 
to the archaeological works, as well as the previous 
records of Montjuïc sandstone exploitation and use 
in Roman times, enabled us to draw up a relatively 
accurate picture of the stone industry around ancient 
Barcino (modern Barcelona) (Àlvarez, Mayer and 
Rodà 1993; Blanch et al. 1993; Granados 1991; Gra-
nados et al. 1990a, 1993; Laorden and Prada 1990). 
The limited archaeological excavations carried out 
on quarries in Tarragona (ancient Tarraco) have also 
been rescue digs. They consist of two sites discovered 
in the centre of the modern city: the first near the 
early Christian necropolis, in the PERI-2 area, which 
was uncovered in two stages as the area was divided 
in several separate lots,36 and the second quite close 



37. See below, 6.8 Other evidence of quarries in Tarraco and its territory.
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to the Roman circus, in the area known as the Part 
Alta.37

Despite the fact that these most recent studies 
provide us with the most direct and reliable data on 
the quarries, there can be no doubt that all of them 
have meant a significant increase in the information 

about the quarrying and use of stone in this territory. 
In fact, they are still highly interesting in relation to 
the stone industry, as they offer information comple-
mentary to that available from the quarries and, at 
the same time, they clearly show the complexity of 
the subject.  
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Figure 1. Map of northeastern Hispania showing the location of the studied quarries in relation to the main Roman towns, the road 
network and river courses (in yellow, pre-Roman quarries; in red, Roman quarries; in blue, probably Roman; in green, quarries of 
uncertain date; in magenta, probably mediaeval/early modern 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 Pedr-
eres (7), Domeny (8), Pedrera del Cementiri (9), Antic Camí de Sant Salvador (10), Gafans (11), Pedrera romana-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). 



38. The literature on this site is so extensive that is not possible to reflect it here; the basic information about Empúries is available at 
Aquilué et al. 1999, 2003, among many others, while a comprehensive list of the bibliographic references on Empúries from 1901 to 1995 
is also available (Sanmartí Grego 1996). 

39. They are the Ter River, which flows into the sea near Empúries, the Onyar River and the Galligants River. 
40. They are made of large, irregular, polygonal-shape blocks that range from 2.97 × 1.44 m to less than 0.5 m, with many sizes in 

between. 
41. Archaeological data comes from occasional archaeological excavations undertaken on the old town of Girona, as well as from the 

occasional epigraphic, sculptural and numismatic find. 
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3.1. Brief location and background

The importance of the northeastern part of modern 
Catalonia in the study of ancient quarries rests on sev-
eral factors. The two main focuses of population and 
urbanisation in this area in Roman times were Empo-
riae (modern Empúries) and Gerunda (modern Gi-
rona). These cities are approximately 140 and 100 km 
respectively north of modern Barcelona (Fig. 1) and 
they roughly mark the boundaries of a territory that 
witnessed the first Roman settlement and the begin-
ning of the Roman conquest of the Iberian Peninsula, 
thanks to Rome’s alliance with the Greek town of Em-
porion. Thus, the importance of this area, and in par-
ticular of Emporiae and later Gerunda, was reflected in 
the growth of these urban centres and, consequently, in 
the need for stone for building and other purposes. 

Empúries is one of the most outstanding archaeo-
logical sites in Catalonia; the vestiges of the ancient 
Greek port of Emporion and the subsequent Roman 
town of Emporiae are an exceptional archaeological 
heritage. The site is located on the coast, between the 
small towns of Sant Martí d’Empúries and L’Escala 
(Alt Empordà). The importance of this settlement 
lies in the fact that it was the gateway to the Iberian 
Peninsula for the classical cultures. However, prior to 
the Phocaean foundation, in mid 6th century BC, of 
the so-called Palaiapolis on the hill where Sant Martí 
d’Empúries now stands, the indigenous communities 
were already trading with several peoples from the 
east, including the Phoenicians, the Etruscans and the 
Greeks. After the outbreak of the Second Punic War, 
Rome used Greek Emporion, which by that time had 
expanded and consisted of two nuclei (Palaiapolis and 
Neapolis), as a harbour in which to disembark its army. 
In a short time they had set up a permanent military 
camp (praesidium) on the top of the low hill next to 
the Neapolis. This was the origin of the Roman town, 
which coexisted with the Greek settlement until they 
were joined in the late 1st century BC and awarded the 
status of municipium. Thus, this was the first large set-
tlement in which the need for stone was satisfied using 
the classical techniques and where it was used for mul-
tiple purposes (sculpture, epigraphy, the manufacture 

of objects) beyond building and primary-need tools 
(querns, etc.). From the mid 1st century AD, Empo-
riae began a slow decline having lost its importance 
as political, administrative and economic centre, while 
other towns, such as Tarraco (modern Tarragona), ben-
efited from a better location and growing influence. 
The 2nd and 3rd centuries witnessed a gradual desertion 
of a large part of the town, until eventually the only 
occupied area was the Sant Martí hill. However, this 
small centre retained its importance as a religious, eco-
nomic and political centre of the territory throughout 
the late Imperial period and the following centuries.38 
Although on a different level, the role of Greek and 
Roman Empúries in the territory required a specific 
image and layout for the town, which was achieved 
thanks to the availability nearby of limestone. Howev-
er, the evidence available prior to this research suggests 
that a totally different exploitation pattern had been 
followed there. Therefore, it is an exceptional study 
case, not only for our understanding of how the stone 
quarried, but also as a diachronic glimpse of the way it 
was organised throughout the pre-Roman and Roman 
periods.

On the other hand, Gerunda (modern Girona) 
was part of the series of towns founded ex novo by the 
Romans around late 2nd-early 1st century BC, along 
with the coastal towns of Iluro (modern Mataró), 
Baetulo (modern Badalona) and the inland towns of 
Aeso (modern Isona) and Iesso (modern Guissona). As 
with most of them, Gerunda was built during the first 
third of the 1st century BC, near a pre-existing inland 
indigenous site, the Iberian settlement at Sant Julià de 
Ramis (Burch et al. 2001, 2005, 2006), on the west 
flank of the Les Gavarres massif and where the main 
rivers of the area converge.39 Its location, in a place 
with good natural defences and on the north-south 
route that would soon after become the Via Augusta, 
shows that its origin was strongly determined by the 
need to control this route. Little is known of late Re-
publican Gerunda apart from the outline of its walls, 
which are partly preserved,40 and the cardo maximus, 
the route of which is fossilised in the modern street 
known as Carrer de la Força. Archaeological remains 
of later Gerunda are also scarce,41 except once again 
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42. The site of Empúries (ancient Emporiae) is today part of the county of Alt Empordà, while Girona (ancient Gerunda) is the capital 
of the comarca of Gironès; the territory in between them, however, is in the county of Baix Empordà.  

43. The most recent hypotheses point to the inner branch that passes through Bàscara being the main road, although they do not rule 
out the existence of a secondary stretch of the Via Augusta that followed a longer route past Sant Miquel de Fluvià (Fiz in press; Mayer and 
Rodà 1997; Nolla and Casas 1997, among others). A comprehensive and updated compilation of the Roman road network has recently been 
completed as a master’s degree dissertation at the ICAC (Soto 2006). 
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for the walls built in late 3rd century AD using most of 
the late Republican walls as foundations. The outline 
of the town did not significantly change until mediae-
val times (Nolla 1987a, 1997). The main features of 
its immediate surrounding territory are a native settle-
ment that existed prior to the foundation of Gerunda 
and a military fort at Sant Julià de Ramis (Burch et al. 
2001, 2006), as well as some scattered villas and roads. 
Gerunda went on to become a key urban centre in this 
area and today it is the capital of Girona province. 

The study of stone quarrying around Gerunda 
has two different aspects. One is directly related to 
the foundation of the Roman town, while the other 
is connected to the numerous examples of the use of 
two different stones (nummulitic limestone and gold-
en-coloured sandstone). There are outcrops of both in 
the immediate surroundings, making Gerunda a good 
study case for examining the organization of local, 
non-ornamental stone industry around a small town.

Finally, the presence of previously known, large-
scale quarries in the central area of the Baix Empordà 
plain was a determining factor in including it in the 
study. This territory, which today is mainly in the 
county of Baix Empordà,42 was Romanised from a 
very early date. It was part of the immediate hinter-
land of Emporiae and half-way between that town and 
the smaller urban centre of Gerunda. The pre-Roman 
presence in this area was also significant, as the Ibe-
rian settlements of Ullastret (Puig de Sant Andreu and 
Illa d’en Reixac) demonstrate. Nevertheless, it was 
only after the foundation of Roman Emporiae and 
Gerunda and the change in Rome’s strategy towards 
Hispania that the reorganization of the territory and 
a progressive real integration into the Roman world 
began. This involved the gradual abandonment of the 
indigenous settlements and an adjustment to the new 
pattern of land exploitation based on centuriation and 
farming units centralised in villas. In addition, the 
road network played a key role in the organization and 
exploitation of the territory’s natural resources. The 
antic camí d’Empúries, one of the oldest roads in the 
territory, was the organisational hub of this area. Al-
though other secondary roads and two possible routes 
have been conjectured for the Via Augusta between 
Gerunda (modern Girona) and Iuncaria (near modern 
Figueres),43 the antic camí d’Empúries was definitely a 
branch road in Roman times. It left the main road at 
Gerunda, skirted the northern slope of the Gavarres 

massif towards the present-day village of Cruïlles 
and then turned north towards modern La Bisbal 
d’Empordà, Ullastret and Serra de Daró, to finally 
reach Empúries (Casas and Sanmartí Grego 1980; 
Soto 2006). This road maintained its role throughout 
the centuries, not only during the profound changes 
the territory underwent during the late Antiquity and 
the early Christian period, with the consolidation of 
the new religion and the gradual abandonment of the 
urban centres, but also until mediaeval times. Thus, 
the central area of the Baix Empordà plain is an excel-
lent case for understanding the procedures and organi-
sation of quarry areas not directly related to a specific 
population centre. 

3.2. Geological setting (Fig. 2)

Geologically, Empúries (ancient Emporiae) is on 
the so-called Alt Empordà strata that stretches between 
Figueres and the Montgrí massif, at the eastern end 
of the Pyrenees. The cover strata extends from north-
west to southeast for about 40 km and is formed by 
an overlapping system of thrusts and folds, where two 
groups of structural units can be differentiated accord-
ing to their stratigraphic features, age and structural 
position. Àlvarez et al. separate them into an upper 
stratum, mainly composed of Jurassic and Cretaceous 
limestones covered by plioquaternary materials, and 
a lower stratum consisting of Triassic, Jurassic and 
Upper Cretaceous materials; they both belong to the 
general upper layers. Below them, several Mesozoic 
structural units can be distinguished (Costoja Unit, 
Bac Grillera Unit and Biure Unit) (Àlvarez, Galindo 
and Prada, unpublished-a, 6).  

In particular, Greek Emporion and Roman Em-
poriae were built on Upper Albian and Cenomanian 
limestones, marls and carbonaceous marls. The last of 
these are predominant on the base, while limestones 
are abundant on the upper levels. Although several 
types of bioclasts are included in these rocks and par-
ticularly in limestones, their main feature is the pres-
ence of Simplorbitolines, Mesorbitolina Toscana and 
Cosquinolinella Daguini (Àlvarez and Bru 1983, 158). 
Although he does not provide a specifically geological 
description for them, J.-C. Bessac distinguishes and 
describes the several levels that form the hill of Em-
púries and its surrounding outcrops: a more or less 
brecciated conglomerate that forms a quite irregular 
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Fig. 2 Geological map of the northeast of present-day Catalonia showing the location of the quarries around Empúries, Girona and 
the central area of the Baix Empordà plain: 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, de la Bohiga or Les Pedreres (7), Domeny (8) and Pedrera del 
Cementiri (9), with a summary key of the geological strata relevant to the study (Upper Eocene-Oligocene: P8H=red lutities, sand-
stones, limestones; P7E=sandstones with glauconite, P6C=sandstones and grey marls, P6E=limestones with nummulites; Lower Cre-
taceous: C3C=bioclastic limestones with rudistes and orbitolines; the complete key to the geological layers is provided at Appendix 
1)(Geological Map of Catalonia, 1:250.000, ICC). 
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and thin superficial stratum on the top of the hill; 
an unusable marly limestone with relatively regular 
bands of harder, grey-to-beige limestone, and just be-
low it, a limestone showing the same features as the 
previous bands in terms of hardness and geological 
age, but with different lithostratigraphic traits44 than 
those appearing in the thicker strata (Bessac 1993b, 
296-298).

Another area relevant to our study is the triangle 
between the villages of Vulpellac, Peratallada45 and 
Serra de Daró, in the area of La Bisbal d’Empordà 
(Baix Empordà). This belongs to the southern part of 
the geomorphologic unit known as Empordà Graben, 
to the north of the Gavarres massif. Geologically, the 
area consists of the central alluvial terraces of the Ter 
and Daró Rivers, which were formed by a tectonic ba-
sin resulting from Alpine orogenesis. This basin was 
filled with sedimentary materials during the Neogen 
and its final features where defined during the Quater-
nary, particularly during the Holocene, when changes 
in sea level had a strong influence on the sedimentation 
process (Mas, Pallí and Bach 1989, 5-12). Although 
the area is basically formed by Quaternary sediments, 
there are scattered, low hills of Palaeogenic materials. 
There are intermittent outcrops of Eocene sandstones 
from the Membre Barcons unit throughout the Baix 
Empordà plain, from the area of Pals (east) to the Ro-
cacorba massif, near Girona (west). These are where 
stone was quarried in this area. 

Finally, Gerunda (modern Girona) was founded 
on the western foothills of the Gavarres massif, where 
the Ter, Onyar and Galligants Rivers meet. Three geo-
graphical features make up this area: the western flank 
of the Gavarres massif, the eastern flank of the Rocacor-
ba massif and the Girona plain, which lies between 
them. The eastern flank of Rocacorba massif stands 
on the left bank of the Ter River and consists of a wide 
stratigraphic sequence basically made up of, from bot-
tom to top, conglomerates, sandstones and red clays, 
grey limestones, grey-blue marls/clays and sandstones 
again (Burch et al. 2001, 13). The sandstones belong 
to the same geological formation as those of Clots de 
Sant Julià (Membre Barcons). The right banks of the 
Ter and Onyar rivers are part of the Gavarres massif. 
This basically presents the same stratigraphic sequence 
as the Rocacorba massif, except for grey lutites on the 
upper part, Silurian schists and an increased presence 
of Eocene limestones; the most typical among these 
limestones is the nummulite-rich Lutetian limestone 

known as pedra de Girona (Girona stone). The faults 
in this area usually have a north/south and east/west 
orientation and the numerous folds cause a relatively 
high fragmentation of the bedrock. The lower terrain, 
the Girona plain, is the northern sector of the La Selva 
Depression and consists of a Palaeozoic block covered 
by Pliocene sedimentary materials upon which the flu-
vial terraces of the Ter and Onyar Rivers developed. 

3.3. Local stones identified in the 
archaeological record 

We know a lot about the exploitation of natural 
resources during Roman times in this territory, thanks 
to the long tradition of archaeological research under-
taken both by the Universitat de Girona and MAC-
Empúries teams. The types of local stone used are no 
exception. So far, the types of stone used in Antiquity 
have been mainly identified through the observation 
and detailed description of building materials, epi-
graphs and architectural elements, such as columns, 
bases and lintels. 

Empúries is a paradigmatic case, as most of the 
main materials were used there. Six different types of 
stone were distinguished in a geological study carried 
out by A. Àlvarez and E. de Bru (1983), while J.-C. 
Bessac (1993b) distinguishes four main types.46 Sev-
eral types of local stone from Girona province used in 
epigraphic monuments are also mentioned in the IRC 
III section on the material (IRC III, 6-8, table I). On 
the other hand, an examination of the remains of the 
Roman walls in Girona, as well as several studies of the 
area have proved that at least two main types of stone 
were used at Gerunda (Nolla 1987a, 1997).  

Thus, as far as the archaeological record is con-
cerned, the following types of local stone have been 
recognized (Table 1).

Some of these types of stone are well known and 
have already been studied in detail (Empúries stone, 
Clots stone, Girona stone).47 However, others are less 
common and, as a consequence, it is more difficult 
to determine their provenance. This, for instance, is 
the case of pedra de la cisterna (Cistern stone). This is 
a dark-brown sandstone with a slightly coarser grain 
than Clots stone. Large amounts of it were used at 
Emporiae, in particular to build water-collection cis-
terns in the Neapolis. It has only been identified at 
this site and shows more traces of marine influences in 

44. Specifically, these strata stratification joints are rather undulating and occasionally calcified or muddy and although some lithoclasses 
are roughly perpendicular to the joints, many others present very variable angles and irregular courses. 

45. They belong to the municipality of Forallac, which includes a number of other villages besides Vulpellac and Peratallada (i.e. Fonteta, 
Canapost and Sant Climent and Santa Susanna de Peralta).

46. This is due to the fact that some of the stones distinguished by A. Àlvarez and E. de Bru are grouped by J.-C. Bessac into one general 
category, such as sandstones. 

47. A detailed description of them is provided in the section on the respective quarries (see below). 



48. Although it is very exceptional; the only attested examples are a small waterspout that dates back to the 5th century BC (Bessac 
1993b; Marcet and Sanmartí Grego 1990) and an acroterium in the shape of a tragedy mask (personal communication by Dr I. Rodà, to 
whom I give my heartfelt thanks for bringing it to my attention). 

49. A thorough account of the sites where pedra dels Clots (Clots stone) has been identified is provided by X. Rocas, C. Roqué and Ll. 
Pallí (Rocas, Roqué and Pallí 2002, 36-80) (see below, 3.4.5. Clots de Sant Julià). 

50. Many other names are given to this stone. For more information and a detailed description, see below, 3.4.7 Pedrera d’en Bohiga, 
de la Bohiga or Les Pedreres. 

51. Although no traces of old quarries are left in this area, due to the continuous exploitation and that is still in progress. 
52. Even though stone from Puig de Serra has been mainly identified at pre-Roman sites, the fact that early Roman pottery has been 

found at the site suggests the area was probably still in use during the first part of the Roman occupation. For more information, see below, 
3.4.4 Puig de Serra. 
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its composition than Clots stone. It is the same mate-
rial J.-C. Bessac calls grès de plage (beach sandstone) 
and is also mentioned by E. Sanmarti Grego as a local 
dark-coloured sandstone from consolidated dunes (eo-
lianites) (Bessac 1993b, 299; Sanmartí Grego 1995, 
158). 

A soft limestone and a dark or black limestone have 
also been identified among the types of stone used at 
Empúries. The first has been mentioned by several 
authors (Bessac 1993b, 299; IRC III, 6-8, tableau I; 
Rodà 1998, 118, 2005, 463), but only J.-C. Bessac 
describes it as fossiliferous and ventures a preliminary 
provenance as the southern French coast (north of Nar- 
bonne, in the region of Montpellier and the area of 
Arles and Beaucaire). The dark limestone was only de-
scribed by G. Fabre, M. Mayer and I. Rodà (IRC III, 
6-8, tableau I; Rodà 1998, 118; 2005, 463), although 
it may also be the other limestone identified by Àlvarez 

and Bru as being of regional origin (Àlvarez and Bru 
1983, 161-162). However, detailed characterization of 
these types of stone, and clarification as to whether 
they refer to the same material or not, is still needed in 
order to pursue further research. 

3.4. The quarries

Thus, the main aim of surveying the territories of 
Emporiae, Gerunda and the area in between was to 
identify the source of the most important local stones 
used in Roman times. In the case of Empúries, interest 
focused on the grey, calcareous stone that abounds at 
the site and is almost without a doubt of local origin 
(Empúries stone). The research on the area around 
Gerunda was aimed at finding the source of the two 
basic types of stone used in the Roman town: the 

Common 
name

Type of stone Geological date Quarries Use Places of use

Empúries  
stone

Limestone 
Cretaceous 
(Upper Albian 
–Cenomanian) 

Santa Margarida and 
Santa Magdalena, 
Sant Martí 
d’Empúries

Building, epigraphy, 
sculpture48 Emporiae

Cistern stone Sandstone Plioquaternary Unknown Building Emporiae

Clots stone Sandstone
Eocene 
(Bartonian)

Clots de Sant Julià, 
Puig d’en Torró, 
Domeny, Sarrià de 
Dalt, Can Guilana

Building, 
architectural 
elements, epigraphy

Emporiae, Gerunda, 
Sant Julià de Ramis and 
many other Roman sites 
on the Baix Empordà 
plain49

Girona 
stone50

Nummulitic 
limestone

Eocene 
(Lutecian)

Les Pedreres, 
Montjuïc area51 

Building, epigraphy Gerunda, Emporiae 

Unknown52 Sandstone Eocene Puig de Serra Building
Ullastret, Serra de Daró 
(early Roman site)

Soft limestone Limestone Unknown Unknown Building, epigraphy Emporiae

Dark/black 
limestone

Micrite 
limestone

Unknown Unknown Epigraphy Emporiae 

Table 1. Summary of the main stones identified in the archaeological record in the northeast of the study area. 



53. See below, 3.4.10 Other evidence.
54. Such as those found at the Miocene stone quarries in the territory of Tarraco (see below, 6.4 Miocene Stone Quarries in the ter-

ritorium of Tarraco). 
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nummulitic limestone (Girona stone) and the medi-
um-size grain sandstone (Clots stone) that were used 
at length, especially to build the walls. In the case of 
Girona stone, the aim was to examine the area where 
it is known to appear (i.e. on the flanks of the Gavarres 
massif where the town stands) in order to locate the 
quarries. Thus, our attention focused on the slopes of 
the Montjuïc hill and the area known as Les Pedreres 
on either side of Galligants River. Finally, the central 
part of Baix Empordà plain was surveyed, basically due 
to the widespread range of the stone coming from this 
area, Clots stone. For this reason, the Clots de Sant 
Julià (near modern La Bisbal d’Empordà) and its sur-
rounding territory were included in the study. 

The outcome of the field survey was uneven. On 
the one hand, the situation around Emporiae was un-
clear due to the scarcity of remaining evidence, due to 
the help of natural fractures and plains in detaching 
blocks from the bedrock. Thus, only a few quarrying 
areas were identified and studied: Santa Margarida and 
Santa Magdalena, Sant Martí d’Empúries and Mar 
d’en Manassa (Fig. 1). In fact, the only place in the area 
around Emporiae where ancient quarrying is unmis-
takable is on the western stretch of the Neapolis wall, 
where a small artificial cut next to the tower shows that 
stone was quarried there for use on the immediately 
adjacent wall. The wedge sockets preserved on some of 
the wall blocks confirm that they were supplied from 
the same area in which it was built (Fig. 3). 

The evidence of continuous quarrying was more 
unambiguous in the central area of the Baix Empordà 
plain and the immediate surroundings of Gerunda. 
The quarries of possible ancient origin studied were: 
Puig de Serra, Puig d’en Torró and Clots de Sant Julià 

on the Baix Empordà plain, and Pedrera d’en Bohiga 
or Les Pedreres, Domeny and Pedrera del Cementiri, 
in Girona (Fig. 1).  

Other evidence, such as quarries mentioned in pre-
vious studies that could not be located or quarries lack-
ing clear evidence of ancient extraction are discussed 
in a miscellaneous section.53 

Overall, the amount of information they provide 
is patchy. While the area of the Baix Empordà plain 
provides quite a significant amount of information, the 
data on the areas around Emporiae, and in particular 
Gerunda, is sparser. As already stated in the case of Em-
poriae, the hardness of the stone means that the extrac-
tion marks usually seen at softer stone quarries were not 
found in this case,54 thus making it difficult to assess 
not only whether the traces were natural or man-made, 
but also to determine their chronology where there was 
evidence of quarrying. As for Gerunda, the continuous 
extraction in the Montjuïc area and the urban develop-
ment around the modern city are the main handicaps 
to identifying ancient quarries. Nonetheless, the avail-
able evidence has helped to increase our understanding 
of the supply of lithic resources and their exploitation 
in these two Roman towns. 

3.4.1. santa Margarida and santa Magdalena 

3.4.1.1. Basic quarry features
Location: On the south to southwestern flank of 

the shallow flat hilltop where the archaeological site of 

Figure 3. View of the area near the 5th century BC tower of 
Empúries wall where traces of quarrying are preserved (Photo 
A. Àlvarez). 

Figure 4. Topographic map showing the location of Santa Mar-
garida and Santa Magdalena (1), Sant Martí d’Empúries (2) 
and Mar d’en Manassa (3) quarries (Topographic Map of Cata-
lonia, 1:50.000, ICC). 
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Empúries is located, near the ruins of the churches of 
Santa Margarida and Santa Magdalena. The quarries 
are scattered over an area that spreads north from the 
roundabout where the GIP-6307 road to Sant Martí 
d’Empúries and the GI-623 main road to L’Escala 
merge (L’Escala, Alt Empordà) (Fig. 4).

type of quarry: Opencast. 
extraction sites: Five different extraction sites were 

identified at this area: quarry site 1 (UTM 31T 509330 
4664500), quarry site 2 (UTM 31T 509357 4664488), 
quarry site 3 (UTM 31T 509340 4664478), quarry 
site 4 (UTM 31T 509186 4664315) and quarry site 5 
(UTM 31T 509600 4664277) (Fig. 5). 

evidence of extraction technique: The hardness 
and lithology of the stone means that no trenches or 
wedge sockets are found. However, the presence of 
abandoned blocks is evidence of the use of traditional 
methods to prise off stone at this point. Those near 
quarry sites 1 and 3 are not ashlars that have fallen 
from nearby buildings, as they are larger than the 
medium-to-small sized ashlars used to build the early 
Christian churches; however, they could have come 
from the nearby remains of some buildings currently 
beneath the soil; those at quarry site 5 are quite irreg-
ular and clearly the result of extraction at this point. 

The use of the natural breaks in the geological lay-
ers was a key to the extraction technique used here. 
Scattered pneumatic drill grooves also show that some 
of these quarry sites have also been worked recently. 

extracted elements: There is only evidence of 
block detachment. 

observations: Some of the quarry sites discussed 
here had already been identified and named after the 
nearby church (Santa Margarida). However, the iden-
tification of another quarrying front (quarry site 4), 
and the fact it was closer to Santa Magdalena church 
than to Santa Margarida, led to the dilemma of either 
considering it as another exploitation area or an exten-
sion of the previous one. As they were not significantly 
distant from each other, the second option seemed 
more likely and the words ‘and Santa Magdalena’ were 
added to the previous name.

3.4.1.2. Previous studies
Although the small, early Christian churches after 

which these quarries are named have been the object 
of several archaeological excavations,55 the quarries 
around them have barely been studied. However some 
extraction fronts around Santa Margarida church were 
identified by A. Àlvarez and E. de Bru in 1983 (Àlva-

Figure 5. Santa Margarida and Santa Magdalena: location of the quarry sites and sketch of those relevant to our study (i.e. all, except 
those where only modern evidence was found) (Orthophoto of Catalonia, 1:5.000, ICC). 

55. Both churches where first excavated between 1954 and 1957 by M. Almagro and P. de Palol under the auspices of the Museu 
d’Empúries (Empúries Museum) (Almagro and Palol 1962; Palol 1967) and later by a team under the direction of X. Aquilué in 1994-1995 
and 2003, as part of a broader research project (see Aquilué et al. 1999, 2003; Aquilué et al. 2004, among many others) They provide an 
updated interpretation of both sites, not only specifically on their excavation, but also in relation to the whole context of the immediate 
Emporiae territory. Moreover, they have been included or discussed in many other works (Ainaud de Lasarte 1982; Badia 1978, 1991; Barral 
i Altet 1981; Nolla and Casas 1984; Nolla et al. 1996). 



56. J.-C. Bessac defines this stone as pierre froide or calcaire froid, a French term for the hardest varieties of stone, and estimates a 12-13 
rate on the traditional scale used by French quarrymen (according to Noël 1965, 178). He uses this term, as opposed to pierre très-tendre, 
pierre tendre, pierre demi-ferme, pierre ferme and pierre dure, which are categories of stone ranging from soft to hard, and although his main 
description refers to the stone strata on which the Greek town was built, he also specifies that it is the same type of stone that crops out near 
Santa Margarida church (Bessac 1993b, 296). 
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rez and Bru 1983, 160). They describe and provide the 
geological stratigraphic sequence of two small quarries 
of 18 × 17 m and 13 × 14 m, as well as another larger 
one to the left of the main road - quarry sites 1, 2 and 
4 described below. They also carried out a petrological 
analysis to ascertain the provenance an assemblage of 
objects from Empúries, although none of the exam-
ined samples presented significant similarities to the 
samples from this area. 

J.-C. Bessac mentions one of these sites, but only 
to specify that its modern date was confirmed through 
archaeological excavation; this leads us to believe that 
he is referring to quarry site 1, which is the closest 
to Santa Margarida and probably benefited from the 
cleaning and superficial survey campaigns that pre-
ceded the archaeological excavations undertaken in 
1991 (Aquilué et al. 2004; Llinàs 1997). In fact, dur-
ing this project the area of the Sant Martí road was 
excavated and several levelling deposits with 1st to late 
4th century AD pottery were documented. Although 
no direct reference is made to the existence of quarry 
sites, the photograph of these excavations in the Carta 
Arqueològica clearly shows Santa Margarida and Santa 
Madgalena quarry site 1.

Later studies made a passing reference to the ex-
istence of quarries around Empúries on the basis of 
the identification of Empúries limestone as the out-
crop on the hill where the town was founded or simply 
mentioning the use of Empúries limestone in Roman 
times (Aquilué et al. 1999; Mayer 1992; Rodà 1998, 
2005). The only exception is the work of E. Sanmartí 
Grego (Sanmartí Grego 1995) which nonetheless does 
not mention the area of Santa Margarida and Santa 
Magdalena. 

This area is mentioned again as a possible quarry 
source in an unpublished geologic report under the 
direction of A. Àlvarez (Àlvarez, Galindo and Prada, 
unpublished-a, 12), although no further information 
to that already provided by A. Àlvarez and E. de Bru’s 
study is given. 

3.4.1.3. The stone
common name: Empúries stone (pedra d’Empúries). 
Lithology: The geological layers are limestones or 

limestone breccias from the Upper Albian-Cenomani-
an age belonging to the Lower Cretaceous formation 
of the northern part of the Montgrí massif. Accord-
ing to the Cartographic Institut of Catalonia (ICC)’s 
geological map, the rock substratum of the area where 
these two churches stand is grey bioclastic limestone 

with decimetric stratification belonging to a proximal 
platform facies. 

As far as the area around Santa Margarida and 
Santa Magdalena is concerned, the outcrops match 
the layers of marly limestones with harder limestone 
bands and the grey limestones described by J.-C. Bes-
sac (Bessac 1993b, 297-298). Some of the brecciated 
conglomerates also appear, especially at quarry site 4 
(Àlvarez and Bru 1983, 160). Despite the fact that 
Bessac’s approach is not strictly geological, he provides 
very interesting data on the applicability of each facies 
stone: the relatively thin but regular limestone bands 
in the marly limestone layer were probably used to ob-
tain quadrangular blocks such as those identified on 
the pedestal of a gemelled altar; while the thicker and 
more compacted layers below provide a solid surface 
on which to erect buildings, as well as a good source 
of large, irregular shaped blocks due to the fanciful 
courses and angles of its lithoclasses and stratification 
joints. 

Macroscopic description of the stone: It is a very 
compact, very hard,56 light grey to yellow/beige lime-
stone with scattered white veins or areas of recrys- 
tallised calcite (Fig. 6). Although in general it is very 
homogeneous, there are sporadic areas with a slightly 
different appearance (i.e. small fossil fragments and 
other undistinguishable components), which some-
times give the stone a brecciated appearance. Never-
theless, there are no changes of colour between the 
cement and these areas and therefore the stone is very 
evenly coloured. 

J.-C. Bessac distinguishes between the hard grey-
to-beige limestone from the bands included in marly 
limestone facies and also the hard, beige limestone 
from the facies below. Apart from its slightly different 
colour, the former is fine, very hard and has a concoi-
dal fracture, although it can be considered the most 
suitable for dressing. On the other hand, the latter is 
slightly coarser with numerous, very thin lithoclasses 
refilled with secondary calcite and provides larger, 
irregular-shaped, polygonal blocks more suitable for 
irregular bond. 

Microscopic description of the stone: Biomicrites 
to biointramicrites with a variable presence of recrys-
tallisation veins of diverse thickness and fossiliferous 
content (mainly algae and micritised foraminifera 
fragments, although also echinoderms, briozoos, mol-
lusc fragments and thin bivalves – probably ostracods) 
(Àlvarez and Bru 1983). According to its depositional 
texture, it can be classified as a wackstone (Dunham 



57. Sample number 1195. 
58. Sample number 1006 on the petrological analysis by A. Àlvarez and E. de Bru (Àlvarez and Bru 1983). 
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1962) (Fig. 7). There is evidence of stress on the calcite 
crystals in the thicker veins. Occasional channel pores 
are visible on the rock (Choquette and Pray 1970). 

use of the stone: Mainly as building stone due to its 
hardness. It was undoubtedly used to build the church-
es of Santa Margarida and Santa Magdalena, which 
also include a cemetery and other adjacent dwellings 
beside the ruins of the church. However, other uses 
may be inferred, as blocks of a larger size than those 
used in these buildings are scattered around the area. 
However, it is not possible to elucidate whether these 
other uses belong to a period prior to the churches 
(Greek or early Roman) or whether they are from the 
same time (late Roman and early mediaeval).

However, examples of epigraphic monuments and, 
very exceptionally, sculptures have been identified as 
being made of Empúries limestone. Epigraphs are 
found either in Greek or Latin. An illustrative example 
is that dedicated to Democritos (IRC III 30), which 
was found in the southern wall of Sant Martí church. 

I. Canós affirms that the stone for this inscription 
comes from the Figueres quarry (pedrera de Figueres) 
but does not provide further information about this 
quarry and its location (Canós 2002). Nevertheless, it 
was included in the petrological analysis carried out by 
Àlvarez and Bru (1983),57 which confirmed that it was 
made of limestone from the Empúries bedrock. Other 
examples of epigraphy in Empúries limestone are the 
pedestal dedicated to a patron (IRC III 33),58 which 
was found at the same archaeological site, and some 
stone plaques (IRC III 4, 131), among which the one 
dedicated to Publius Cornelius (IRC III 64), currently 
at the Centre d’Investigacions Arqueològiques de Gi-
rona, stands out.

The examples of sculpture in Empúries stone are 
also few. The first is a small waterspout from a cis-
tern in the shape of a lion’s head that dates back to the 
5th century BC (Bessac 1993b; Marcet and Sanmartí 
Grego 1990). There is also an acroterium from a fu-
nerary monument in the shape of a tragic mask, now 

Figure 6. Two examples of the macroscopic appearance of Em-
púries stone from the Santa Margarida and Santa Magdalena 
(a) and Sant Martí d’Empúries (b) quarries. 

Figure 7. Two examples of the microscopic appearance of Em-
púries stone (microphotograph at 40×, crossed polars).



59. Sample number 574. It is not clear that this fragment actually belonged to the Aesculapius sculpture. 
60. Sample number 983, which presents the same features as the E-4 sample from L’Escala. 
61. Sample 1178, which strongly resembles the previous one and E-4 from L’Escala. 
62. Sample number 1195 that bears a strong similarity of features to sample D-3 from Portitxol beach. 
63. This stone outcrop near Tarraco (modern Tarragona) was widely distributed throughout the provincia tarraconensis (see below, 6.6 

Cretaceous stone quarries near Tarraco). 
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in the Museu d’Arqueologia de Catalunya-Barcelona 
(Fig. 8) (Àlvarez et al. 2009; Rodà 1996, 124-125) 
and a fragment of the snake traditionally related to the 
Aesculapius sculpture recently returned to the MAC-
Empúries, which was analysed by A. Àlvarez and E. de 
Bru (Àlvarez and Bru 1983).59

Other uses are exceptional and but also representa-
tive. The examples again come from A. Àlvarez and E. 
de Bru’s analysis and they are a volute from the Neapo-
lis,60 a column fragment from the Gandia collection61 
and an altar62 (Àlvarez and Bru 1983, 161). 

Area of distribution: Local and very restricted to 
the immediate area. The hardness of the stone and 
the difficulty of cutting it suggest that Empúries stone 
quarrying reflects the Greek and Roman towns’ need 
for a nearby stone supply.

similar stones / substitute stone for: The light-
yellow to beige variety of Empúries limestone resem-
bles Santa Tecla stone.63 Nevertheless, the differences 
between the two stand out under detailed observation; 
the most significant is that Empúries limestone does 
not have the small red veins (estilolites) so characteris-
tic of Santa Tecla stone. It is not clear whether we can 
speak of competition between these two types of stone, 

although the absence of Santa Tecla stone at Emporiae 
and probably Gerunda (modern Girona), especially of 
the parallelepipedic epigraphic pedestals otherwise so 
abundant in the area of Barcino (modern Barcelona), 
is significant. 

3.4.1.4. Chronology
Despite the fact that the inscriptions on Empúries 

stone demonstrate it was in use until the 3rd century 
AD, the sparse evidence available showing that the 
stone used actually came from the Santa Margarida 
and Santa Magdalena quarries rules out any conjec-
ture as to the chronology of the quarries based on the 
dating of these epigraphs. The evidence at quarry site 
4 strongly suggests it is very recent exploitation. 

Quarry sites 1 and 3 also present some traces that 
point to contemporary use; these types of traces were 
not found at quarry sites 2 and 5. However, although 
there is no clear evidence to propose an ancient dating 
for these last four fronts (quarry sites 1, 2, 3 and 5), 
this cannot be completely discounted, as the relatively 
few and far between modern traces could be the result 
of isolated recent working. The chronology of these 
quarry sites remains uncertain.

3.4.1.5. Discussion
The area occupied by these sites is relatively close 

to the southwestern corner of the Roman town of 
Emporiae. It consists of a group of five extraction 
points that exploit the same limestone layers. The 
three first sites are actually small fronts in close prox-
imity to each other and could be considered as part of 
the same scattered extensive extraction area as defined 
by J.-C. Bessac (cf. Bessac 2003b, 24, Fig. 3b); the 
other two are set somewhat apart and are rather larger 
(Fig. 7). 

Santa Margarida and Santa Magdalena quarry site 
1 was first to be identified by A. Àlvarez and E. de 
Bru (Àlvarez and Bru 1983) and is immediately oppo-
site Santa Margarida church. It consists of a roughly 
rectangular-shaped shallow pit of about 18 × 17 m 
where extraction was strongly determined by the li-
thology of the site. The geological layer quarried at 
this site matches J.-C. Bessac’s description of a marly 
limestone containing bands of harder limestone; it is 
characterized by the obvious bedding of the bedrock 
and the presence of soft marly rock between these 
bands and on the top (Fig. 9). Indeed, the hardness 
of the stone led to the use of the bedding planes to 

Figure 8. Acroterium in the shape of a tragic mask from an Em-
poriae funerary monument (Inv. number 15820) (Photo O. 
Clavell / MAC-Barcelona). 



64. See above, 3.4.1.2 Previous studies. 
65. It was probably uncovered during the archaeological excavation in 1991, as it lies right next to the Sant Martí road (IPAC 1993, 

Llinàs 1997). 
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facilitate the extraction. The inclination of these lay-
ers was also pointed out by J.-C. Bessac as showing 
undulating stratification joints and lithoclasses with a 
very variable angle of contact with the joints (Bessac 
1993b, 298). 

The use of the natural fractures in the stone has left 
little evidence of the quarrying. They are mainly rec-
tangular blocks, larger than the church ashlars aban-
doned on each side of the road. In addition, unusual 
and unconventionally-shaped channels or trenches 
are visible on the fronts, although their relation to the 
quarrying is unclear. Indeed, the perfectly rounded 
shape of these holes and the trench ends, together with 
the fact they are quite deep, suggests that they were 
made recently and are possibly related to drilling for 
water. 

The evidence of pneumatic drill and explosives 
use shows that this site has been worked in recent 
times, perhaps to obtain aggregate for building the 
road or the nearby roundabout. Thus, the evidence 
that is currently visible at this site is more likely to 
be the result of modern working, which is confirmed 
by J.-C. Bessac’s mention (Bessac 1993b, 296).64 The 
fact that the front is very visible and that there is little 
soil deposited may be due to the 1991 archaeological 
excavation (Llinàs 1997). However, an ancient origin 
for this site cannot be completely ruled out. The find 
of the remains of a late Roman/early mediaeval wall 
in a small cut in the nearby bedrock (also close to 
Santa Margarida and Santa Magdalena quarry site 3) 
is significant. 

Santa Margarida and Santa Magdalena quarry site 
2 is located some metres southeast of quarry site 1 and 
consists of a 10 × 15 m oval area. It forms a small 

depression on the topography that reveals its artificial 
nature, although no traces of extraction work are vis-
ible due to the soil and grass layer that covers almost 
the whole area (Fig. 10). However, the visible parts the 
rock substratum match the limestone facies described 
by J.-C. Bessac as being the lower layer of the Empúries 
hill: homogeneous thick layers of light beige limestone 
that appear below the marly limestone facies (Bessac 
1993b, 297-298). Despite the fact that no description 
or photographs are provided by A. Àlvarez and E. de 
Bru, this is most likely the second front they men-
tion at the Santa Margarida quarry (Àlvarez and Bru 
1983). The strategy at this point consisted of tearing 
out the stone from the hill slope. The higher degree of 
soil deposition may be due to the fact that it was not 
affected by the archaeological excavation in 1991, as it 
lies further from the road. Again the proximity to the 
Roman town of Emporiae must be remembered, as 
well as the presence of the small churches and related 
buildings, along with scattered farm houses. Although 
the reuse of stone from the Roman and Greek town 
was most probably common during subsequent peri-
ods in the territory surrounding Emporiae, sporadic 
quarrying of building material could also have taken 
place. The lack of recent workings at this site prevents 
us from proposing an ancient or early mediaeval date 
for this front. 

Santa Margarida and Santa Magdalena quarry site 
3 is a very small front located right next to the road, 
about 40 metres south of quarry site 1. Its main fea-
tures are similar to those of quarry site 1: only sparse 
soil deposition or vegetation cover65 and quarrying 
strongly determined by strong bedding planes (Fig. 
11). In fact, it exploits the upper parts of the same geo-

Figure 9. Part of Santa Margarida and Santa Magdalena quarry 
site 1 showing the strong bedding of the layers.

Figure 10. General view of Santa Margarida and Santa Mag- 
dalena quarry site 2. 
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logical layer as quarry site 1 (light grey to beige, lime-
stone bands within marly limestones). No traces of 
extraction were found on this front, but it is still very 
close to Santa Margarida church. Again, the proximity 
to the road, the lack of clear ancient traces and the fact 
that contemporary use traces are visible at quarry site 
1 suggest a similar purpose and chronology for both 
sites; thus, it may have been opened or reused during 
the road works as a ready supply of aggregate. How-
ever, the discovery of late Roman/early mediaeval wall 
remains leaning directly onto the bedrock some metres 
south of this front weakens this conjecture. Therefore, 
an ancient date for the initial use of this front cannot 
be ruled out. 

Santa Margarida and Santa Magdalena quarry site 
4 stands out from the small group of the three previous 
quarry sites. It is located on the northern side of Les 
Corts hill facing the GI-623/GIP-6307 roundabout, 
only about 200 m from the ruins of Santa Magdalena 
church. It basically consists of a large, high front that is 
easily noticeable, with a wide esplanade in front of it. 
It does not show a regular pattern of extraction and its 
overall features do not match any ancient quarry type 
defined by J.-C. Bessac, rather it seems to be a ‘general 
wearing down’-type quarry (carrière per arasement gé- 
nerale) resulting from the use of modern equipment 
(cf. Bessac 2003b, 26). 

The geological stratigraphic sequence of this site 
was also included in A. Àlvarez and E. de Bru’s study 
to confirm what had been observed at the fronts near 
Santa Margarida. According to them, there is a pre-
dominantly limestone breccia outcrop at this point 
(Àlvarez and Bru 1983). The high degree of fractur-
ing of such stone explains the broken, uneven appear-
ance of the vertical face. The only extraction element 
found here was a regularly squared block at the east-
ern end of the site; the lack of other traces liable to be 

of ancient date is absolute. Although the absence of 
visible pneumatic drill traces is also noteworthy, the 
large volume of extraction and the extraction pattern 
that strongly resembles other very modern quarries 
lead us to consider it of very recent date (most likely 
opened to supply building material for the road and 
the roundabout). 

Quarry site 5 is located some metres apart from 
both the group of small fronts (sites 1, 2 and 3) and 
quarry site 4. It is relatively large when compared with 
quarry sites 1, 2 and 3, but still cannot be considered 
an extensive extraction site. Here, some of the rock 
layers crop out almost vertically in between soil-only 
areas. The exploitation of these layers and the fact that 
the soil has not been removed give the site a rather fan-
ciful shape of a trench-type quarry (cf. Bessac 1999a, 
32, Fig. 24A, 2003b, 26, Fig. 7c) (Fig. 12). This site 
had some features in common with quarry site 2: it 
was partly covered by soil and low grass, although 
some relatively large areas of a particularly homoge-
neous, compact limestone bedrock are visible. There 
are no traces of the usual evidence of quarrying, such 
as small trenches, wedge sockets or terraces resulting 
from cutting out regular shaped blocks, yet some ir-
regular-shaped blocks stand on the small esplanade of 
the site. On the other hand, neither was any evidence 
of recent extraction found. 

Working on the premise that none of these sites 
show evidence of being ancient quarries, such as that 
observed at most of the other quarry sites in the study 
area, it is difficult to venture a dating for them; the 
only exception is quarry site 4, which is definitely 
very recent. However, the homogeneity, compactness 
and general appearance of the stone from these sites 
(except for quarry site 4) are very similar to a large 
number of the irregular ashlars used to build the 
walls of the houses at Emporiae, while the other sites 

Figure 11. View of Santa Margarida and Santa Magdalena 
quarry site 3. 

Figure 12. View of Santa Margarida and Santa Magdalena 
quarry site 5. 



66. See below, 3.4.2 Sant Martí d’Empúries, and Muscleres Grosses and Platja del Portitxol-Les Coves in 3.4.10.1 The surroundings of 
Empúries. 

67. For a summary of these excavations and their results see Aquilué et al. 2003. 
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around the town present a breccia appearance or have 
larger number of small fractures66 (Fig. 13). As already 
pointed by J.-C. Bessac, this same rocky substratum 
also appears at several places on the hill and can be 
particularly observed on the base of the western ram-
parts of the Neapolis. Thus, it seems likely that at least 
part of the stone used in the town was from the spe-
cific point where it was built. An earlier use to build 
the first Phocaean settlement at Palaiapolis cannot 
be completely discounted and Empúries limestone is 
also documented as a building material in the Roman 
town. However, it is not possible to confirm whether 
the source of these uses was indeed the Santa Marga-
rida and Santa Magdalena quarries, as both the shal-
low hill over which Emporiae spreads out and the low 
rocky promontory of Sant Martí d’Empúries provide 
the same type of stone with only slight variations. 

Nevertheless, since traces of recent works were 
found at quarry sites 1 and 3 and since they are quite 
small, they were excluded from the evaluation of the 
possible volume of stone quarried in ancient times to 
avoid an overestimation. Thus, only quarry sites 2 and 
5 were considered. Hence, a volume of about 1,225 
m3 was estimated on the basis of the sketches of quarry 
sites 2 and 5 and the current height of their fronts 
(Table 2). Nevertheless, it must be remembered that 
this can only be taken as an approximate, partial figure 
and that it is most likely that other areas in the imme-
diate surroundings of Empúries provided stone for the 
Greek and Roman settlements, as the extraction traces 
on the same substratum where Emporiae was founded 
suggests. However, at present, we either do not have 
enough evidence to identify them or they have been 

destroyed by the large amount of urban development 
around the site in the 1960s and 70s.

Quarry site 2 105 m3

Quarry site 5 1120 m3

Table 2. Approximate volume of stone extracted at the pos-
sible ancient quarry sites of Santa Margarida and Santa 
Magdalena.

3.4.2. sant Martí d’empúries

3.4.2.1. Basic quarry features
Location: On the south flank of the hill where the 

village of Sant Martí d’Empúries stands, below the 
mediaeval walls of this small town (L’Escala, Alt Em-
pordà). This quarry site is part of a public garden next 
to the pedestrian path that goes from the village down 
to the Platja d’Empúries beach (Fig. 4). 

type of quarry: Opencast. 
extraction fronts: A single extraction front has 

been identified (UTM 31T 509875 4665475) (Fig. 
14). 

evidence of extraction technique: No evidence 
of extraction is visible, apart from the straight rock 
walls where the mediaeval walls stand. The verticality 
of this front and the presence of roughly 90º corners 
strongly suggest that it was not formed by nature. 
The technique consisting of using the natural lines 
of breakage to prise off chunks of rock was probably 
used here. E. Sanmartí calls this the ‘vertical-horizon-
tal-extensive’ method (Sanmartí Grego 1995, 160-
161). However, no closer examination of the whole 
front was possible except for the area next to the pe-
destrian path running down from the main square of 
Sant Martí village.  

extracted elements: Although there is little evi-
dence, the vertical fronts suggest that non-regular 
blocks were probably prised from the bedrock.

3.4.2.2. Previous studies
Although the village of Sant Martí d’Empúries has 

been the object of several archaeological campaigns, 
these focused on the surroundings of the church and 
other places around the old town. However, no ar-
chaeological intervention has been undertaken in the 
area of the quarries. The closest was the restoration 
work carried out on the western part of the Sant Martí 
d’Empúries walls; the respective examination of the ar-
chaeological remains during this work did not provide 
any data.67  

Figure 13. Example of the small, irregular Empúries stone ash-
lars used in most of the buildings of Emporiae. 



68. See above, 3.4.1.3 The stone. 

34

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

This point was first identified as a quarrying area by 
A. Àlvarez and E. de Bru (Àlvarez and Bru 1983) and 
later included in E. Sanmartí Grego’s paper on quar-
ries and iron workshops around Emporiae (Sanmartí 
Grego 1995, 159-160). Although Àlvarez et al. venture 
a mediaeval date for this quarry (Àlvarez, Galindo and 
Prada, unpublished-a, 8), E. Sanmartí Grego includes 
it among the ancient quarries. J.-C. Bessac’s study does 
not specifically indicate points of ancient quarrying, as 
no detailed examination of the territory other than the 
most immediate surroundings of the archaeological site 
was undertaken (Bessac 1993b, 296-298). Neverthe-
less, he provides very comprehensive data on the type of 
stone, the extraction methods of local Empúries stone 
and its use in the successive fortifications, religious 
buildings and public and private buildings from the 6th 
century BC to early Roman Emporiae. 

3.4.2.3. The stone
common name: Empúries stone (pedra d’Empúries). 
Lithology: It belongs to the same limestone or 

limestone breccia outcrops from the Upper Albian–
Cenomanian age (Lower Cretaceous) as at the Santa 
Margarida and Santa Magdalena quarries. However, 
the Sant Martí d’Empúries hill in particular consists 
of grey and light brown bioclastic limestones from a 

subtidal sedimentary environment in a subhorizontal 
position and a direction of N 10º W that present deci-
metric to metric stratification and abundant tractive 
structures (Àlvarez and Bru 1983, 158).

Despite the fact that the stone at Sant Martí 
d’Empúries has a rather fractured appearance, close 
examination shows that its features match those J.-C. 
Bessac assigns to the lower facies of the beige, hard 
limestone layer of the Empúries hill used for quarrying 
building stone (i.e. thick layers, relatively undulating 
stratigraphic joints and abundant lithoclasses) (Bessac 
1993b, 297).

Macroscopic description of the stone: Almost the 
same as the Empúries stone from the Santa Marga-
rida and Santa Magdalena quarries.68 It has a similar 
colour, homogeneity and compactness, but a higher 
presence of small diaclasses or fractures filled with sec-
ondary calcite (Fig. 6). 

Microscopic description of the stone: It is a bi-
omicrite or biointramicrite with abundant recrystal-
lisation veins of various thicknesses and bioclasts that 
mainly consist of algae, but which also contain scat-
tered echinoderms, mollusc fragments, calcispheres 
and thin bivalves (probably ostracods) (Fig. 7). It has a 
slightly higher number of secondary calcites than the 
stone from the Santa Margarida and Santa Magdalena 

Figure 14. Sant Martí d’Empúries: location and sketch of the quarry site (Orthophoto of Catalonia, 1:5.000, ICC).



69. Idem. 
70. The original denomination is ‘extraction liée au dégagement extérieur des structures rupestres’ (Bessac 2003b, 26, Fig. 7d).
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area. According to its depositional texture, it varies 
from a wackstone to a packstone (Dunham 1962). 

use of the stone: Mainly for building. It was most 
probably used to build the first Phocaean settlement 
on this same hill (Palaiapolis), as well as the later town 
(Neapolis). Early Roman use is also plausible, while 
subsequent uses (late Roman or early mediaeval) do 
not seem likely since the dismantling of the aban-
doned part of the town during late Antiquity would 
have provided enough building material. 

Although there are some examples of sculpture, 
epigraphs and other elements made from Empúries 
stone,69 the lithology of the stone from the Sant Martí 
d’Empúries quarry site seems less suitable than that of 
the stone from other sites for this sort of work. Indeed, 
the numerous diaclasses or fractures make this stone 
even more difficult to cut and carve.

Area of distribution: Purely local and restricted to 
the Greek-Roman settlement of Emporiae.

similar stones / substitute stone for: It was not 
in competition with other types of stone, although, 
as already mentioned, the brownish-grey to yellowish 
variety resembles Santa Tecla limestone from the Tar-
ragona area. As already stated in the case of the Santa 
Margarida and Santa Magdalena quarries, this similar-
ity may be the reason for the lack of Santa Tecla stone 
at Empúries.

3.4.2.4. Chronology
It is probably ancient, although it is difficult to 

pinpoint the exact moment in time between the foun-
dation of the first Phocaean settlement (second half of 
the 6th century BC) and the second half of the 3rd cen-
tury AD, when the late Roman walls identified below 
the mediaeval rampart were built. 

Although a mediaeval dating has been suggested 
(Àlvarez, Galindo and Prada, unpublished-a 8), most 
of the early mediaeval and mediaeval buildings at Sant 
Martí d’Empúries were built with stone salvaged from 
the nearby abandoned areas of the Greek-Roman town 
and there was therefore no need for major quarrying 
in post-Roman times. Thus, given that the mediaeval 
ramparts are built on top of the late Roman walls, it 
seems plausible to believe that this quarry already ex-
isted when these walls were built.  

3.4.2.5. Discussion
This site consists of a single front stretching through 

the southern flank of the Sant Martí d’Empúries hill 
for about 30 metres (Fig. 15). It was probably one of 
the first quarries in the Empúries area, although we 
are unable to date the beginning of its use. Neverthe-
less, we can place it between the second half of the 

6th century BC and the second half of the 3rd century 
AD, when the beginning of the slow decline led to the 
abandonment of most of the previously occupied areas 
(Roman town and Neapolis) and the concentration of 
the habitat on this hill. It is likely that little building 
was undertaken during this period (for instance, the 
late Roman walls) and what there was probably used 
stone salvaged from the nearby abandoned areas of 
the Greek-Roman town. Hence, quarrying probably 
ceased. Later use during mediaeval times at Sant Martí 
d’Empúries, the new capital of the county of Em-
púries, does not directly imply that stone was quarried, 
as ready-to-use blocks were probably still abundant in 
the nearby ruins. Indeed, the small, irregular ashlars 
used in the mediaeval buildings are a perfect match for 
most of the ashlars used in the Greek-Roman town.

It seems plausible that this quarry site had a dual 
purpose: to reinforce the natural defences provided by 
the rocky promontory and to use the extracted stone to 
build the ramparts (or any other buildings). Although 
it is difficult to assess whether the quarry came first or 
whether the walls above it existed prior to those of the 
late Roman period, this site’s features match those re-
lated to the clearing of the outer parts of rock struc-
tures.70 According to J.-C. Bessac’s description, this 
type of extraction was determined by the volume and 
outline of the construction it was linked to, and usually 
a mixture of other quarrying methods were used. How-
ever, the Romans tended to avoid this type of quarrying 
(Bessac 2003c, 28) and it is therefore plausible to date 
the origins of this dual structure (quarry/walls) at Sant 
Martí d’Empúries back to Greek times as an attempt to 
reinforce the defences of the Palaiapolis hilltop. Indeed, 
this practice was basically developed by the Greeks and 
it was particularly used during Hellenistic times as a 

Figure 15. Partial view of Sant Martí d’Empúries quarry site. 



71. It is the so-called ‘exterior quarry’ at Olèrdola, which dates from the 1st century BC (see below, 8.1.2 Olèrdola quarry). 
72. This figure has been taken as a minimum, since the height of the walls suggests that less is very unlikely (it implies that a very steep 

cliff would have been the original flank and therefore it would not have been necessary to reinforce the walls with artificial stone extraction, 
nor it would have been profitable). 

73. See above, 3.4.2.3 The stone. 
74. Idem. 
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common type of military architecture when the sub-
stratum of the settlement or fort consisted of soft or 
hard stone. Despite the fact that the ramparts of Dou-
ra-Europos (Syria) and Apollonia, Cyrenaic (Libya) are 
much larger, they illustrate perfectly this type of quar-
rying (cf. Bessac 2003b, 27-28). 

However, there is another example of ‘quarry-un-
der-rampart’ that must be mentioned here, as it is the 
closest parallel to this site, not only in terms of territo-
rial proximity, but also in size: that of Olèrdola, which 
dates from early Roman times.71 Thus, although in 
this period the Roman occupation of Emporiae con-
sisted only of a small praesidium on the top of the 
low hill to the west of the Neapolis, the possibility of 
this quarry being of Roman date cannot be completely 
discounted. Even if this were the case, the fact that 
the current mediaeval walls were built on top of the 
3rd century AD Roman walls indicates that the quarry 
dates back to at least the early Imperial period. 

Despite the fact that these walls are obviously artifi-
cially made, no direct evidence of any quarrying, such 
as small trenches, wedge holes or terraces, has been 
found. The extraction method used here does not dif-
fer greatly from that which can be observed at the oth-
er possible source points around Emporiae. Stone was 
prised from the bedrock by using the natural breakage 
lines; few traces are left by this method and those that 
are cannot be easily seen after exposure to the weather 
over the centuries. 

It is difficult to assess the approximate volume of 
stone extracted, since there are no signs of how far 
the original flanks of the hill were from the walls that 
stand today. Estimates based on the quarry outline, the 
height of the walls and the assumption that at least 2 
m of stone was cut out from the flanks72 gives a mini-
mum of roughly 280 m3. Although this figure could 
actually be higher, it is clear that this site could have 
supplied a moderate amount of stone. 

3.4.3. Mar d’en Manassa

3.4.3.1. Basic quarry features
Location: On the small rocky promontory be-

tween the small Mar d’en Manassa beach and the Port 
de l’Escala beach, in the town of L’Escala (L’Escala, Alt 
Empordà). The whole Bay of Roses, as well as the site 
of Empúries, is visible from this point (Fig. 4).

type of quarry: Opencast.
extraction fronts: Although no front per se was 

found, scattered extraction traces have been found 

in a single, very specific area (UTM 31T 511021 
4664076).

evidence of extraction technique: No clear evi-
dence of stone extraction is preserved on the vertical 
rock surfaces at Mar d’en Manassa, although the pres-
ence of two large blocks with V-shape trenches indi-
cates that stone was indeed cut from this point and 
used. As E. Sanmartí Grego has already pointed out, 
extraction at this site was undertaken by prising off 
large chunks of stone that fell to the bottom of the 
cliff, where they were cut up before being transported 
(Sanmartí Grego 1995, 160). 

extracted elements: Large, probably only roughly 
squared blocks. 

3.4.3.2. Previous studies
This site’s only mention in the literature is in E. 

Sanmartí Grego’s paper as one of the stone source ar-
eas identified near the Greek and Roman town (San-
martí Grego 1995, 160). However, it is included in 
the Carta Arqueològica, a mention that highlights the 
lack of archaeological material or written evidence for 
dating this site and the presence of two different traces 
of exploitation: long trenches where presumably wood 
was burnt to produce the breaking of the block and 
pneumatic drill grooves (IPAC 1993). 

3.4.3.3. The stone 
common name: Empúries stone (pedra d’Empúries).
Lithology: It is of the same variety of Empúries 

stone as the Sant Martí d’Empúries outcrops73 and be-
longs to the Upper Albian–Cenomanian Age (Lower 
Cretaceous), limestone or limestone breccias that ap-
pear in the northern foothills of the Montgrí massif. 
These rocks were formed in a subtidal sedimentary en-
vironment and present decimetric to metric stratifica-
tion, as well as abundant tractive structures. A specific 
feature of the rock at this quarry site is its variation 
from quite fractured areas to rather massive chunks. It 
matches the lower facies of the beige, hard limestone 
layer of the Empúries hill described by J.-C. Bessac 
(Bessac 1993b, 297). 

Macroscopic description of the stone: Exactly the 
same as the Empúries limestone from the Sant Martí 
d’Empúries quarry site74 in terms of colour, homoge-
neity and compactness. Overall, it is a quite compact, 
hard, light grey to yellowish/beige limestone with 
quite numerous scattered white veins (thin, calcite 
filled lithoclasses) or areas of recrystallised calcite 
(Fig. 6).



75. Idem.
76. See above, 3.4.1.3 The stone (Santa Margarida and Santa Magdalena). 
77. Idem. 
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Microscopic description of the stone: No petro-
graphic analysis of stone from this area has been un-
dertaken, because it is the same packstone-wackstone 
(Dunham 1962) or biointramicrite/biomicrite with 
recrystallisation veins of various thicknesses (0.05 to 
0.3 mm) and fossiliferous components as the Em-
púries stone from the Sant Martí d’Empúries quarry75 
(Fig. 7). 

use of the stone: As already stated, Empúries stone 
was mainly used as building material. Although there 
are some examples of sculptures, epigraphs and other 
elements made with it,76 the lithology of the stone 
from this site (numerous fractures and diaclasses) was 
probably a determining factor in setting it aside for 
building purposes. Moreover, the macroscopic and 
microscopic homogeneity of Empúries stone makes 
it difficult to specifically distinguish those elements 
made of Mar d’en Manassa limestone from those made 
of stone from other sites. 

Area of distribution: Purely local and probably very 
restricted to the immediate surroundings of L’Escala 
(Empúries territory). 

similar stones / substitute material for: The same 
considerations stated for the previous quarries are rel-
evant for this site. Empúries stone was mainly used 
in its immediate territory and there is no concurrence 
with any other local stone, in spite of its macroscopic 
resemblance to the Santa Tecla stone from near Tar-
ragona.77   

3.4.3.4. Chronology
Uncertain. The only clear evidence (trenches on 

fallen, irregular blocks) is not enough to venture a date 
and although E. Sanmartí Grego assumes it was used 
in Antiquity, a later date cannot be discounted. In fact, 
this site is listed in the Carta Arqueològica as being of 
mediaeval or modern origin (IPAC 1993). Indeed, the 
continuity of quarrying throughout the centuries, with 
almost no visible change in method, prevents us from 
taking an ancient dating for granted. Its relatively dis-
tant location from the Neapolis and the fact that other 
quarries have been identified closer to the ancient site 
must also be taken into account. Also, its location 
within the present-day town of L’Escala, where the 
need for stone could have led to its use, must be taken 
into account. The pneumatic drill holes show that it 
has also been in sporadic use in very recent times. 

3.4.3.5. Discussion
The evidence at Mar d’en Manassa was clustered 

at the foot of the small rocky promontory between the 
beach of the same name and Port d’Empúries beach 

(Fig. 16). This site presents fairly different features to 
the others around Empúries. To begin with, it is lo-
cated relatively far away from the other quarry sites 
identified during the survey, although this may be of 
no significance as the distance between this point and 
ancient Emporion/Emporiae could have easily been 
covered by boat. However, there are other factors to 
be taken into account. No traces of a quarry site itself 
were identified on the vertical surfaces of this prom-
ontory, which, at first sight, could be though to be 
completely natural. However, the long trenches cut 
into two large blocks at its foot were irrefutable evi-
dence of the use of stone from this area. It is in view 
of these traits that E. Sanmartí Grego inferred that 
large chunks of stone were detached, left to fall down 
and only then cut into blocks (Sanmartí Grego 1995, 
160). Indeed, it seems the only feasible way to pro-
ceed in such conditions. 

The blocks with the trenches were two large, shape-
less chunks about 4 m long and 2.5 to 3 m wide. They 
presented a single worked or smooth face (the upward-
facing one) and the trenches were made on these (Fig. 
17). Although there were other scattered blocks left on 
this same spot, these were of a much smaller size and 
they did not present any evidence suggesting they had 
been artificially detached from the bedrock. As for the 
trenches, the only two examples showed very similar 
traits: they were cut into the middle of the block, had 
a V-shaped longitudinal section and were about 40 to 
46 cm wide and deep. Moreover, the western block 
showed evidence of the cutting process. The trenches 
were made in at least two steps: a first, roughly wedge-
shaped trench was made, which was later given its final 

Figure 16. General view of Mar d’en Manassa quarry site, on 
the rocky promontory next to the Mar d’en Manassa beach. 



78. For instance, several lintels and archways in the old town are made of this stone and the church of Sant Pere also seems to be built 
with local limestone.
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peaked shape. The hardness of the stone and the heavy 
weathering it has suffered have prevented the general 
preservation of tool marks. However, a close observa-
tion of their surface and in particular of the trench 
flanks shows that a pointed pick-type tool (either a 
pick or a chisel) was used. 

Nevertheless, the evidence available does not allow 
us to infer that stone from this site was used at Em-
poriae. Although the probabilities are high, given the 
relative proximity to the site and the type of stone, it 
must be also taken into account that they are the only 
examples of long trenches on large blocks found in the 
whole of the territory around Empúries. Indeed, not 
even J.-C. Bessac’s detailed examination of the Neapo-
lis ramparts provided any clear traces of trenches on 
the blocks; only wedge sockets were found on the back 
of the 5th century BC tower on the western stretch of 
these walls (Bessac 1993b, 298). On the other hand, 
the extraction of large blocks by cutting long, wide 
trenches has been identified as usually related to post-
mediaeval quarrying methods (Bessac 1996, 307, 315, 
2000, 10). Since the site is also very close to the town 
of L’Escala, where local limestone was also used,78 it 
seems reasonable to also consider a later date for these 
traces. The date given to this site in the Carta Arque-
ològica also points in this direction.

In any case, whatever its date, it is not possible to 
assess how much stone from Mar d’en Manassa was 

used, as there is no real quarry front. This lack of clear 
evidence suggests that it was an occasional or short-
term use quarry where extraction was strongly deter-
mined not only by the lithology of the layers but also 
by their topography.  

3.4.4. Puig de serra

3.4.4.1. Basic quarry features
Location: On the north part of a shallow hill 

known as Puig de Serra located between the villages 
of Serra de Daró, Ullastret and Labia, about 0.8 to 1.2 

Figure 17. Part of one of large blocks with a V-shaped trench at 
Mar d’en Manassa quarry site. 

Figure 18. Topographical map showing the location of the 
quarries in the central area of Baix Empordà plain: Puig de 
Serra (4), Clots de Sant Julià (5) and Puig d’en Torró (6) (Top-
ographical Map of Catalonia, 1:50.000, ICC). 



79. BCIN is the acronym of Bé Cultural d’Interès Nacional (Cultural Heritage of National Interest) and provides special protection for 
an area, site or monument. 
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km north of the pre-Roman settlements of Puig de 
Sant Andreu and Illa d’en Reixach (Fig. 18). It is in the 
municipality of Serra de Daró (Baix Empordà).

type of quarry: Opencast.
extraction fronts: Six scattered extraction fronts 

were identified at Puig de Serra hill: quarry site 1 (UTM 
31T 506592 4652565), quarry site 2 (UTM 31T 
506620 4652407), quarry site 3 (UTM 31T 506653 
4652427), quarry site 4 (UTM 31T 506759 4652382), 
quarry site 5 (UTM 31T 506768 4652316) and quarry 
site 6 (UTM 31T 506841 4652364) (Fig. 19).

evidence of extraction technique: This basically 
consisted of almost orthogonal cuts, extraction debris 
(identified during the archaeological excavation), pos-
sible trenches and large, irregular blocks. Also, the lack 
of specific evidence at most of the quarry sites suggests 
that the natural fractures were used to facilitate the 
detaching of blocks from the substratum. 

extracted elements: Probably roughly rectangular 
and irregular blocks, such as those still visible at quarry 
site 6. 

3.4.4.2. Previous studies
Puig de Serra is an area rich in archaeology. The im-

portance of the Iberian settlements of Ullastret (Puig 
de Sant Andreu and Illa d’en Reixach) and their influ-
ence on the surrounding territory is reflected in the sev-
eral studies published since archaeological excavations 
began at Puig de Sant Andreu in the mid 20th century 
and have since been continued by the MAC-Ullastret 
team (see, for example, Martín 1997; Martín et al. 
1999; Martín, Plana and Caravaca 2000; Oliva 1955, 
1969; Plana and Martín 2001, among many others). 

Due to its location near these sites, Puig de Serra 
was not only included in the Carta Arqueològica del 
Baix Empordà but also declared a BCIN79 by the Gen-
eralitat de Catalunya in 2006. Moreover, it is one of 
the few quarries that has been archaeologically exca-
vated. In fact, this is why it is so well known, despite 
being a rather small quarry. A geophysical survey was 
conducted at Toro de Serra by D. Russet’s team from 
the Laboratories d’Imagerie Géophysique at the Uni-
versité de Pau (France) prior to the test pits made in 

Figure 19. Serra de Daró: location and sketch of the quarry sites (note: the sketch of quarry site 3 is not provided due 
to its particular features) (Orthophoto of Catalonia, 1:5.000, ICC).



80. A large collection of 3rd and 2nd century BC Greco-Italic and Italic amphorae fragments were found during the survey and test pit 
excavation.
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2002 (Plana et al. 2004). Two of these test pits provid-
ed clear evidence of stone quarrying. At the same time 
they revealed that the extension of the quarrying area 
was actually larger than had previously been thought, 
as they were opened on the eastern slope of the hill 
(Plana et al. 2004).

Nevertheless, the use of stone from this area was 
already well known. References to Puig de Serra stone 
are included in studies on lithic assemblages from the 
Illa d’en Reixac and Puig de Sant Andreu settlements 
(García 1999; Genís 1999; Martín, Plana and Caravaca 
2000) and provenance analysis of building stone from 
Puig de Sant Andreu was undertaken by M. García 
Vallès from the Departament de Cristal·lografia, Min-
eralogia i Dipòsits Minerals at the Universitat de Bar-
celona (Martín and Genís 1993, 7). The use of Puig de 
Serra stone is also mentioned in passing in the study 
carried out by X. Rocas, C. Roqué and Ll. Pallí on the 
Clots de Sant Julià and in M. Portillo’s PhD thesis on 
pre-Roman querns (Portillo 2006, 127, Rocas, Roqué 
and Pallí 2002, 37, 40). 

Additionally, there is abundant field survey data to 
attest the ancient occupation of this hill (Martín 1997, 
7; Martín and Genís 1993). 

3.4.4.3. The stone 
common name: Unknown. 
Lithology: As with many of the hills that crop out 

of the quaternary deposits (agricultural fields) that 
form most of the Baix Empordà plain, Puig de Serra 
stone belongs to Tertiary, Eocene limolites and marls 
conglomerate layers from the Bartonian Age. 

Macroscopic description of the stone: It is a fine 
grained, quite homogeneous, dark coloured sandstone 
(limolites). Although it does not present visible inclu-
sions, there are some slight variances in colour ranging 
from orangish to brownish tinges (Fig. 20). In fact, 
this stone has such characteristic features and its dis-
tribution range is so restricted that it is not normally 
necessary to undertake petrographic or mineralogical 
analysis to identify it.

use of the stone: Mainly as building material, 
although other minor uses, such as quern or mould 
making have been identified at Ullastret. Indeed, it has 
been attested to as a major building material at the pre-
Roman settlements of Puig de Sant Andreu and l’Illa 
d’en Reixach (Ullastret) (Martín and Genís 1993, 7). 
Nevertheless, stone objects such as querns and buckle 
casts, among other items, were also made with Puig de 
Serra stone (García 1999, IPAC 2002). 

Area of distribution: Purely local and restricted to 
the settlements in the immediate vicinity. 

similar stones / substitute material for: None. 

3.4.4.4. Chronology
Iberian (pre-Roman), although its use during early 

Roman times is also probable. Both the identification 
of this stone in the Ullastret Iberian settlements and 
the archaeological finds from the test pits provide evi-
dence of its use from the 5th century to late 2nd-early 
1st century BC. 

The finds of artefacts from early Republican times80 
implies that, although its main period of exploitation 
was during pre-Roman times, Puig de Serra was still 
being quarried after the abandonment of the nearby 
Iberian settlements. Therefore, it is plausible that stone 
from Puig de Serra was also used in the small early Ro-
man settlements in the surrounding area, such as the 
possible Augustan-period settlement or fort at Serra de 
Daró or the nearby, suburban settlement at Vinya d’en 
Gon, which shows evidence of 5th to 2nd century BC 
occupation and a subsequent Roman presence (IPAC 
2002).

3.4.4.5. Discussion
The quarry fronts still visible at Puig de Serra are 

grouped into six relatively small sites located on the 
north-to-northeastern part of the hill (Fig. 19). They 
all take advantage of the same fine, brown Eocene 
sandstone (limolites) and although the traces are quite 
similar, they vary in their depth of extraction. 

Four different small fronts located on the north-
ernmost point of the Puig de Serra hill, near Font de 
la Roqueta, were grouped into one single quarry site 
(Puig de Serra quarry site 1) as their proximity and size 
suggest they were part of a same scattered extensive 
extraction (cf. Bessac 2003b, 24, Fig. 3b). They are 
located on each side of a gravel track that follows the 
eastern flank of the hill. 

Figure 20. Macroscopic photo of stone from the Puig de Serra 
quarry sites. 
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The three western fronts present a quite regular 
outline, despite the obvious use of natural fractures to 
separate blocks from the bedrock (Fig. 21). They are 
also quite shallow, especially the southernmost one, 
which is only about 0.70 m deep. Although it is known 
that material for recent works has been taken from this 
area, no traces of pneumatic drill marks or other mod-
ern tools were found during the field survey. Therefore 
an ancient date cannot be discounted. No differences 
in the extraction method were spotted among them 
and thus they may belong to the same short-term peri-
od of use. Moreover, there is a significant resemblance 
between these sites and quarry site 2. 

The eastern front of quarry site 1 is almost com-
pletely covered by dense, low vegetation, some high 
bushes and a few trees that obstruct the observation of 
the front. Even without a close examination some sig-
nificant differences to the previous three fronts stand 
out, especially the much higher walls. 

Puig de Serra quarry site 2 is at the top of the 
northern edge of Puig de Serra hill, about 100 m south 
of quarry site 1. It consists of a single large, but shal-
low, quarry front (Fig. 22). Its deepest point is 2 m, 
although most of the area is only about 1 m deep. Al-
though it seems to follow the trench-type extraction 
strategy (cf. Bessac 1999a, 32, Fig. 24A, 2003b, Fig. 
26, Fig. 7c), it is too shallow to actually be classified 
according to any of J.-C. Bessac’s categories.  

The evidence here is absolutely consistent with 
the features of quarry site 1. It mainly consists of 
roughly orthogonal, artificially-made cuts in the bed-
rock. Blocks were separated by taking advantage of 
the natural fractures, which explains why the front is 
not completely regular and there is a lack of other evi-
dence, such as wedge holes or trenches. There are no 
abandoned blocks left at the site and therefore it is not 
possible to assess how large they were. Although some 
parts of the site show a more irregular outline, the dif-
ference is so subtle that it is not possible to assign a 
different chronological horizon to them. 

Puig de Serra quarry site 3, on the upper part of 
the hill, has very particular features. It consists of a 
group of irregular, superficial cuts on a sort of linear 
layout (Fig. 23). Nevertheless, this site bears a strong 
resemblance to the upper part of quarry site 6, which 
reinforces the presumption that this area was an ex-
traction point. 

Quarry sites 4 and 5 are the clearest extraction 
points at Puig de Serra. They both exploit the north-
eastern flank of the Puig d’en Serra hill. Quarry site 4 
is a long cut on this flank that shows some roughly or-
thogonal angles, as well as some examples of what ap-
pear to be unfinished trenches some 19 to 55 cm wide 
cut into the horizontal surfaces (Fig. 24). Although 
the higher orthogonality of this site’s features seems to 
link it to quarry site 2, the extraction strategy followed 

here is in fact quite different; it takes advantage of the 
hill flank following the original topography, rather 
than opening up a whole new area of extraction, as at 
quarry site 2. Indeed, it fits in well with the extensive 

Figure 21. Partial view of the northeastern front at Puig de 
Serra quarry site 1.

Figure 22. View of the northern part of Puig de Serra quarry 
site 2.

Figure 23. Partial view of the northeastern part of Puig de Serra 
quarry site 3. 
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linear extraction strategy defined by J.-C. Bessac (cf. 
Bessac 2003b, 24, Fig. 3c), even though there are no 
visible terraces. 

Quarry site 5 can be easily distinguished as it cuts 
through the topography of the hill flank in a very ob-
vious way (Fig. 25). Indeed, it seems that this point 
was object of highly intensive extraction following the 
same strategy used to begin a ‘general wearing down’-
type quarrying (cf. Bessac 2003b, 26-27, Fig. 7b). No 
other traces apart from the irregular, vertical walls are 
visible at this site, which makes it difficult to deter-
mine its chronology. Despite the lack of any reference 
to recent extraction at this site in the Carta Arqueològi-
ca, it seems reasonable not to reject a non-ancient date 
for it, in view of the very different features it has to the 
other sites. 

Quarry site 6 is located on the northeastern flank 
of the Puig de Serra hill, near the small bridge that 
crosses over Riera de Salzer; its features are quite differ-
ent to those of the previous quarry sites. To start with, 
two different areas can be distinguished: the lower 
one, with 1.6-to-2-m-high vertical walls, from which 
relatively large blocks were cut (Fig. 26), and the up-
per one, with scattered, superficial cuts. Although it is 
partly covered by large irregular chunks of rock, some 
rough angles of a likely artificial nature are visible on 
these walls. 

No traces of the tools used to separate the blocks 
from the bedrock have been found. It is thus inferred 
that this site followed the same extraction strategy as 
quarry sites 1 and 4, consisting of taking advantage of 
the diaclasses and stratification planes to detach the 
rock. Indeed, the bedding of the stone is significant, 
especially on the upper part of the site. However, on 
the lower part, where most of the extraction took place, 
the stone has a more compact appearance. Likewise, 
the shape of the large blocks is directly determined by 
natural factors of breakage and not a single example of 

a rectangular or regular-shaped block is to be found 
at the site. 

The vegetation at Puig de Serra is low, except for 
sporadic bushes or trees and, in general, it allows a per-
fect examination of the sites. However, it is difficult 
to assess how much stone was removed from most of 
them. A rough approximation was made for quarry 
sites 1, 2 and 5, as they have relatively well-defined 
boundaries. However, it is much more difficult to ven-

Figure 24. Detail of trench-like evidence at Puig de Serra quar-
ry site 4. 

Figure 25. Partial view from the north of Puig de Serra quarry 
site 5 (almost completely covered by high bushes). 

Figure 26. Partial view of the main front at Puig de Serra quar-
ry site 6. 



81. By way of example, quarry site 4 at Santa Margarida and Santa Magdalena, near Empúries, is much larger, but has a similar, roughly 
semicircular shape (see above, 3.4.1.5 Discussion). 
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ture a figure for quarry sites 3, 4 and 6, due either to 
their irregular features or the impossibility of ascer-
taining how much of the hill flank was cut. So far, we 
can only hypothesise that at least 995 m3 of stone was 
quarried at Puig de Serra on the basis of the sketches of 
quarry sites 1, 2 and 5 and the current height of their 
fronts (Table 3). 

Quarry site 1 195 m3

Quarry site 2 400 m3

Quarry site 3 unknown

Quarry site 4 unknown

Quarry site 5 400 m3

Quarry site 6 unknown

Table 3. Approximate volume of stone extracted from the Puig 
de Serra quarry sites.

It is worth mentioning that common extraction 
traces, such as trenches, wedge sockets or terraces, 
are not even mentioned as having been found at Puig 
de Serra during the 2002 archaeological excavations 
(Plana et al. 2004). None of them has been observed 
at the quarry sites except for those wide, trench-like 
channels at quarry site 4. Nevertheless, these sites can 
be grouped according to their sharing of some specific 
features. Quarry sites 1 and 2 show a sort of orthogo-
nality in their layout and are shallow fronts where ex-
traction was carried out on a horizontal plane. Quar-
ry site 3 and the upper part of quarry site 6 bear a 
strong resemblance to each other; they both consist 
of small, very irregular, scattered cuts that also exploit 
the bedrock horizontally. However, quarry sites 4 and 
5, and the lower part of quarry site 6, took advantage 
of the flank of the hill by detaching blocks vertically. 
Although no chronological considerations may be in-
ferred from this evidence, it reveals that different ex-
traction strategies were used at Puig d’en Serra. The 
lack of pneumatic drill traces, or even of traditional 
quarrying traces, strongly suggests that they are a group 
of exceptionally well-preserved, pre-Roman quarries. 
However, a later date for quarry site 5 and perhaps for 
the unexamined sector of quarry site 1 cannot be ruled 
out, due to the roughly semicircular, irregular shape 
that resembles other recent extractions.81 

Another significant aspect of this quarry is the de-
tection of a more or less temporary structure during the 
excavations. Its sparse remains, which consist basically 
of some postholes without any occupation floor, were 
interpreted as a temporary, lightly-roofed area prob-
ably related to the extraction works undertaken at the 
nearby quarries (Plana et al. 2004, 133). The presence 
of the only well known pre-Roman necropolis from 

the mid-Iberian period (4th to 3rd century BC) on this 
hill is also worth mentioning (Martín and Genís 1993; 
Plana et al. 2004).

 

3.4.5. clots de sant Julià

3.4.5.1. Basic quarry features
Location: In a wooded area between the villages 

of Vulpellac, Canapost and Peratallada (Forallac, Baix 
Empordà) (Fig. 18). It can be easily reached by tak-
ing a diversion from the GI-644 road that goes from 
the first roundabout on the C-66 road after La Bisbal 
d’Empordà to Ullastret. After a small, asphalted road 
you reach a gravel track and then follow the signpost 
to the woodland of the same name. 

type of quarry: Currently opencast, although at 
least some of them were originally underground or 
semi-subterranean quarries.   

extraction fronts: a total of sixteen pits has been 
identified in the whole Clots de Sant Julià area: quarry 
site 1 (UTM 31T 506250 4646054), quarry site 2 
(UTM 31T 506236 4646032), quarry site 3 (UTM 
31T 506213 4646008), quarry site 4 (UTM 31T 
506219 4645964), quarry site 5 (UTM 31T 506249 
4645985), quarry site 6 (UTM 31T 506256 4646022 
and 506270 4646018), quarry site 7 (UTM 31T 
506276 4646053 and 506291 4646069), quarry site 8 
(UTM 31T 506305 4646029), quarry site 9 (UTM 31T 
506314 4646067), quarry site 10 (UTM 31T 506325 
4646044), quarry site 11 (506325 4646021), quarry 
site 12 (UTM 31T 506353 4646016), quarry site 13 
(UTM 31T 506322 4646100 and 506321 4646127), 
quarry site 14 (UTM 31T 506327 4646147), quarry 
site 15 (UTM 31T 506273 4646125) and quarry site 
16 (UTM 31T 506245 4646091) (Fig. 27).

X. Rocas, C. Roqué and Ll. Pallí mention the 
presence of other quarries with similar features in the 
wooded area 200 m to the east of Can Massot and 
Clots de Sant Julià. They talk about two sites almost 
covered by the soil dumped on them and very dense 
vegetation, as well as two other probable large pits that 
they identify through the observation of aerial photog-
raphy from the 1950s (Rocas, Roqué and Pallí 2002, 
26). Unfortunately, no traces of them were found dur-
ing our survey of this area. 

evidence of extraction technique: It basically con-
sists of smooth vertical or concave walls with abun-
dant tool marks. Occasional small trenches, terraces 
and abandoned blocks are also found. 

extracted elements: Probably rectangular blocks 
(inferred from the lack of terraces and abandoned 
blocks found at the sites).  



82. The Carta Arqueològica of Baix Empordà was updated in 2002. 
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3.4.5.2. Previous studies
Clots de Sant Julià was one of the first quarries in 

modern Catalonia to be valued as an archaeological 
site, although its nature as an extraction area was not 
always the highlighted feature. The first mentions of 
it in the archaeological literature go back to as early 
as the mid 20th century (Oliva 1954, 310, 1955, 92, 
1969, 164; Pericot and Oliva 1952, 636) in the con-
text of the activities of the Comisaría Provincial de 
Excavaciones Arqueológicas de Gerona. However, we 
have to wait until the late 1970s to find another refer-
ence to the Clots, this time as part of a compendium 
of mediaeval architecture in the Baix Empordà region 
(Badia 1977, 325-326). Nevertheless, this marks the 
starting point for increased attention being paid to the 

site, at first as part of the sites around the territorial 
road network (Casas and Sanmartí Grego 1980, 61-
62) or local studies (Badia 1982, w.n.), but soon after-
wards as part of A. Àlvarez and E. de Bru’s provenance 
study of stone objects from Empúries (Àlvarez and Bru 
1983, 161-162). Contemporaneously, some short in-
formative papers or pamphlets appeared, showing that 
Clots de Sant Julià had already become the object of 
widespread interest (Ferrerós 1983; Gallardo Matheu 
1984; Pujol 1987). 

During and soon after this same period it was in-
cluded in the Carta Arqueològica compiled and pub-
lished by J.M. Nolla and J. Casas (IPAC 2002; Nolla 
and Casas 1984, 140)82 and the Catalunya Romànica 
compendium (Badia 1989a). These authors provide 

Figure 27. Clots de Sant Julià: location and plan of the quarry sites (after Rocas, Roqué and Pallí 2002, 25, Fig. 3; Orthophoto of 
Catalonia, 1:5.000, ICC). 



83. See below, 3.4.8 Domeny and 3.4.10.2 The surroundings of Girona. 
84. For a detailed description of the Membre Barcons see Rocas, Roqué and Pallí 2002, 20-23. 
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a reference list of previous studies, as well as a brief 
description of its location, main features and chronol-
ogy. They emphasise the existence of several pits (clots 
in Catalan) in the sandstone substratum with access 
ramps and corridors that communicate them, as well 
as the element popularly known as the Tron de la Reina 
or Setial de la Reina. The first supposition about it be-
ing the origin of many of the ashlars used at Empúries 
and Ullastret can also be attributed to them.

Subsequent studies dealing with the provenance of 
the stone used in the northeastern corner of present-
day Catalonia, such as J.-C. Bessac’s and E. Sanmartí 
Grego’s studies of Empúries, do not directly mention 
Clots de Sant Julià, although they describe some sand-
stone matches with Clots stone. The former provides 
a brief description of ‘common sandstone’. Under 
this name, he groups the different sandstones previ-
ously identified by A. Àlvarez and E. de Bru (Àlva-
rez and Bru 1983) and compares them to the stone 
‘exploited some kilometres west of Girona in ancient 
times’, a clear reference to the Domeny, Can Guilana 
and Sarrià de Dalt quarries (Bessac 1993b, 299).83 E. 
Sanmartí Grego is much more succinct, although his 
‘Miocenic sandstone with a crumbly texture and gold-
en colour […] used in Roman Imperial times’ is a per-
fect match for the Clots de Sant Julià stone (Sanmartí 
Grego 1995, 158). G. Fabre, M. Mayer and I. Rodà 
mention a local sandstone used to make late Roman 
pedestals in Gerunda (IRC III 7); although this seems 
to be a finer sandstone and may be similar stone of a 
closer origin, i.e. from the Membre Barcons quarries 
around Gerunda (Domeny, Can Guilana and Sarrià 
de Dalt).

The later studies combined a geological and an 
archaeological approach, which proved very fruitful. 
The research carried out for the lithic assemblage of 
the pre-Roman Ullastret settlements is illustrative 
(García 1999; Genís 1985, 1986, 1999; Martín, Plana 
and Caravaca 2000; Portillo 2006; Rovira 1999), but 
it is the geoarchaeological analysis undertaken by X. 
Rocas, C. Roqué and Ll. Pallí that emerges as one of 
the best examples of interdisciplinary study on quar-
ries and stone use in ancient times for the northeast of 
Hispania (Rocas, Roqué and Pallí 2002). 

Finally, the Clots de Sant Julià quarries were also 
identified as the origin of the Mas de Dalt archaeo-
logical site, Emporiae and even the Pompey’s Trophies 
ashlars (Àlvarez and Tesson 2008; Casas et al. 1995, 
70-71; Nolla 1987b, 47, 98; Rodà 2005, 463). The 
single archaeological intervention at Clots de Sant Ju-
lià was a field survey undertaken in 2002-2003, dur-
ing which the pits were cleared and delimited, but no 
archaeological finds were made (IPAC 2002). Clots de 

Sant Julià has recently been declared a BCIN, together 
with Puig de Serra and other sites around Ullastret. 

3.4.5.3. The stone
common name: Clots stone (pedra dels Clots). 
Lithology: It is a sedimentary stone belonging 

to the Membre Barcons, a geological unit that crops 
out discontinuously throughout the Baix Empordà 
plain;84 at Clots de Sant Julià it is about 100 m thick, 
although only 25 m are visible. Stone from this unit is 
a mid Eocene (Lower Bartonian) sandstone of various 
grain sizes (from mid-grained sandstone to microcon-
glomerates). Other than that, it has quite homoge-
neous lithologic features and only a slightly marked 
stratification. 

The Clots outcrops are mid to coarse-grain, arkose 
sandstone layers interspersed with arkose matrix con-
glomerates that were not used in Antiquity. Clots 
stone layers have a very massive appearance, although 
they present a slightly marked stratification of thick 
layers separated by fine-grained sandstone or limolites. 
The outcrops are pitched slightly towards the west. 
Despite the weathering of the surfaces in the quarries, 
this stone is exceptionally resistant once cut, especially 
when taken from the lower levels of the outcrops (Ro-
cas, Roqué and Pallí 2002, 22).

Macroscopic description of the stone: Clots stone 
is a medium to coarse grained (0.5-2 mm grain di-
ameter), light grey to ochre coloured sandstone with 
no visible matrix. Although it is quite porous and eas-
ily eroded on the quarry surface, it is quite a compact 
stone and perfectly suitable not only as building mate-
rial, but also for other finer purposes (Fig. 28).

Microscopic description of the stone: It is an arko-
sic sandstone made of quartz (50-40%), heavily altered 
feldspars (50-40%), Lydian stone (<5%) and schists 

Figure 28. Example of the macroscopic appearance of Clots 
stone. 



85. There is a large collection of items made of Clots stone, only selected examples are presented here. For a comprehensive compilation, 
see Rocas, Roqué and Pallí  2002, 33-80. 

86. This element was moved from its original place on the ramparts near Gate 1 to its current location in the Puig de Sant Andreu 
Museum. 

87. They are also currently on display at Puig de Sant Andreu Museum. 
88. Currently on display at Museu del Suro (Museum of Cork) at Palafrugell.
89. Although at first a closer provenance was proposed (Castellví, Nolla and Rodà 1995, 12), later analysis revealed the presence of glau-

conite, which points to Membre Barcons; thus, Clots de Sant Julià and the quarries near Gerunda come out as the most likely source of the 
large ashlars in this monument (Àlvarez and Tesson 2008; Rocas, Roqué and Pallí 2002, 79-80; Rodà 2005, 463). Even though the quarries 
near Gerunda are located next to the Via Augusta, those of Clots de Sant Julià show a larger volume of extraction, which cannot be due to 
strictly local use, and they are closer to the coast, which could had been reached along the Ter River. 

90. Such as the temple number 7 threshold or many tabernae on the Neapolis main street (between the sanctuaries area and the agora).
91. Illustrative examples are the square ashlars at the end of the walls supporting the amphitheatre stands, those on the main gate to the 

forum or those at the end of the lateral walls of the tabernae on the cardo maximus, among many other examples.
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(<5%) (Fig. 29). The total absence of fossil components 
and the presence of glauconite, which is occasionally 
very significant, stand out as the signature features that 
distinguish Clots stone from the other sandstones of 
the Baix Empordà plain. The presence of iron oxides 
varies because they result from glauconite alteration. 
Porosity is high and is derived from feldspar alteration 
or silt washing.

use of the stone:85 Mainly as a building mate-
rial, although a specialization of its use is noticeable 
(i.e. it tended to be used for structural or outstand-
ing architectural elements). Numerous domestic tools 
such as querns, mortars and even crucibles were also 
made of Clots stone and pre-Roman (Iberian) exam-
ples are common throughout the Baix Empordà area. 
Clots stone was particularly used at the Ullastret sites 
(Puig de Sant Andreu and Illa d’en Reixach), although 
less numerous but still significant examples have been 
found at more distant settlements, such as El Castell 
(Palamós) and Sant Sebastià de la Guàrdia (Palafru- 
gell). Puig de Sant Andreu provided a nice collection 
of saddle and rotary querns, mortars and even cruci-

bles made of Clots stone. Examples of use in building 
are widespread. Sometimes isolated Clots stone ashlars 
are found, such as one in the polygonal tower next to 
the main gate in the Puig de Sant Andreu rampart, 
another with an inscription in Iberian script86 and sev-
eral in the buildings of zone 15 at Illa d’en Reixach, 
where they are combined with Puig de Serra stone 
ashlars, which predominate over those of Clots stone. 
In other cases, they make up complete walls, such as 
the water cisterns at Puig de Sant Andreu and El Cas-
tell or the upper course of the sacred building at Puig 
de Sant Andreu. Nevertheless, Clots stone tends to be 
allocated for exceptional architectural elements. Illus-
trative pre-Roman examples are the troncoconic and 
column bases from the southern section of street A, 
cornices, entablatures and decorated elements at Puig 
de Sant Andreu,87 or the threshold of Building A at 
Sant Sebastià de la Guàrdia (Palafrugell) (Genís 1999; 
Rocas, Roqué and Pallí 2002, 36-46). 

It was also used sporadically as a sculptural materi-
al, as proved by two funerary stelae from Sant Sebastià 
de la Guàrdia.88 

Examples of Roman use are even more widespread. 
This is especially true of building material. Large to 
middle size rectangular ashlars have been identified 
not only at several Roman villas in the counties of 
Baix and Alt Empordà, including Mas de Dalt (Cana-
post), Puig Rodon (Corçà), Vilarenys (Vall-Llobrega) 
and Tolegassos (Viladamat), but also in the town and 
late Roman wall of Empúries and at more distant sites 
such as Pompey’s Trophies (La Jonquera-El Pertús).89 
Even though sandstone with the same composition 
was used for the late 3rd century walls of Gerunda, it is 
widely assumed that this stone came from the nearby 
quarries of Domeny, Can Guilana or Sarrià de Ter 
(Nolla 1987a, 74; 1997, 28; Nolla and Casas 1984). 
The proportion of outstanding architectural elements 
made of Clots stone in relation to its use as a building 
stone is significant. The case of Empúries is illustrative; 
while there are only scattered building ashlars inserted 
among the local limestone, Clots stone is largely used 
in the Roman town for thresholds,90 corner-stones,91 

Figure 29. Example of the microscopic appearance of Clots 
stone (microphotograph at 30×, crossed polars). 



92. For instance, the late Republican atrium columns of Roman house number 1, the column bases in the peristyle of Roman house 
number 2B, the colonnade of the cryptoportico and those on the cardo maximus, among many other examples.  

93. Such as the fragments reused in Sant Martí church, which probably came from an ancient temple in the Palaiapolis. 
94. For instance, the lower terrace canalisation in the sanctuary area of the Neapolis, the one that surrounds the Serapeion or the covers 

of the central sewer in the Roman town forum. 
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columns,92 entablatures,93 water channels and sewers94 
and even curbs, such as the one at Roman house 2B 
(Fig. 30). Another example of a Clots stone threshold 
was found at the villa of Mas Gusó or Puig Moragues 
(Bellcaire d’Empordà). The base of the Emporiae tem-
ple altar in the Roman forum is also made of Clots 
stone ashlars; as are all steps of the Caldes de Malavella 
baths and some ashlars of the steps to the Hellenistic 
temples in the Neapolis of Empúries (Rocas, Roqué 
and Pallí 2002, 46-80).

Although it was no longer used for domestic im-
plements in Roman times, there is an example of its 
use as part of a press at Llafranc –a large block with 
sockets where the arbores or vertical beams were in-
serted. There are also examples of funerary use, such 
as the large Clot stone slabs used as lids for probable 
late Roman or early mediaeval tombs at Sant Esteve 
de Canapost and late Roman coffins and tomb lids at 
Emporiae. 

On the other hand there are fewer examples of 
Clots stone used for sculptures. They mainly consist 
of architectural elements with decorative motifs, such 
as those from the main temple in the Emporiae forum 
(Aquilué et al. 1984, 48-62; Rocas, Roqué and Pallí 
2002, 58). Although there is an early Imperial por-
trait, a figured capital and a relief from Gerunda made 
of Clots stone (Nolla 1987a, 56-57, 72-73), their 
provenance is more likely to be the nearby quarries of 
Domeny, Can Guilana or Sarrià de Dalt. 

Finally, the only example of an inscription in Clots 
stone is a fragment of a pedestal (IRC III 203-IRC V 
96) found at Empúries. 

Area of distribution: Mainly local, but also region-
al. Clots stone is found not only at the quarries in the 
immediate surroundings, but also farther away (mainly 
the area between Clots de Sant Julià and Emporiae, as 
well as farther north, up to the border with the neigh-
bouring Roman province of Gallia) (Fig. 31).

Indeed, Clots stone was used profusely at the nearest 
Iberian and Roman sites, such as Puig de Sant Andreu 
and Illa d’en Reixac (Ullastret), the Roman villas of 
Mas de Dalt (Canapost) and Puig Rodon (Corçà), and 
the necropolis of Sant Esteve de Canapost. However, 
it was also used at more distant sites. To the east, Clots 
stone is found at the Iberian sites of Sant Sebastià de la 
Guàrdia (Palafrugell) and El Castell (Palamós), as well 

Figure 30. Clots stone columns in the forum of the Roman 
town of Emporiae. 

Figure 31. Location of the quarries providing Clots stone (Mb. 
Barcons) and the archaeological sites outside the Baix Empordà 
area where this stone has been identified (from Rocas, Roqué 
and Pallí 2002, 78, Fig. 38). 



95. See footnote 89. 
96. See below, 3.4.8 Domeny and 3.4.10.2 The surroundings of Girona. 
97. See below, 6.5 Miocene stone quarries around Tarraco. 
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as at the large Roman villas of Llafranc and Vilarenys 
(Vall-Llobrega). To the north, we find Clots stone at 
the Mas Gusó/Puig Moragues (Bellcaire d’Empordà), 
Tolegassos (Viladamat) and in large amounts at Em-
púries. It also reaches the provincial border with Gallia 
at Pompey’s Trophies (La Jonquera-El Pertús).95 The 
only known case of Clots stone use to the south is at 
Caldes de Malavella (ancient Aquae Voconiae). 

As already mentioned, although this stone was also 
used at Gerunda, it very likely came from closer quar-
ries that exploited the same geological unit (Membre 
Barcons), such as Domeny, Sarrià de Dalt or Can Gui-
lana.96 

similar types of stone / substitute material for: 
Clots stone has a rather distinctive appearance com-
pared to most of the other types of stone from the 
northeast of modern Catalonia used in Antiquity; the 
only exception is pedra de la Cisterna (Cistern stone), 
another sandstone used at Empúries. However, the 
presence of glauconite in the sandstones from the 
Membre Barcons unit is a clear distinguishing feature, 
as it is not present in the other sandstones from the 
same territory. 

observations: The existence of other nearby quar-
ries that exploited this same geological layer, thus pro-
viding exactly the same stone, is noteworthy. This is 
the case of the nearby Puig d’en Torró quarries, which 
have recently been identified, as well as the Domeny, 
Can Guilana and Sarrià de Ter quarries near Gerunda 
(modern Girona). Therefore, one must bear in mind 
that some of the examples of the use and diffusion of 
Clots stone already set out can in fact not be directly 
related to stone specifically from Clots de Sant Julià, 
but could be from any of these other quarries. In any 
case, the overall picture of the use and distribution of 
Clots stone does not change significantly.

3.4.5.4. Chronology
Ancient and, at least, early mediaeval. The Clots 

de Sant Julià were undoubtedly quarried during pre-
Roman and Roman times. The archaeological record 
reveals that Clots stone was used from the 6th centu-
ry BC, although it was still somewhat restricted and 
probably not yet the result of quarrying per se. The ex-
amples from this early date are stone tools and querns 
from Puig de Sant Andreu and Illa d’en Reixach (Ullas- 
tret); no quarrying is needed to obtain the stone to 
make such objects.  

Nevertheless, its use as a building material and 
therefore the probable beginning of its more or less 
systematic quarrying dates from the 4th century BC. 
Clots stone exploitation reached its peak between the 

late 2nd century BC and the mid 2nd century AD and 
seems to gradually slow down after that, as it becomes 
less and less common in the archaeological record. 
Nevertheless, Clots stone was still exploited during 
late Imperial times, as can be seen from its use on the 
3rd century walls at Sant Martí d’Empúries. 

The presence of Clots stone in most of the area’s 
mediaeval buildings is strong evidence that quarrying 
continued until at least the early mediaeval period, al-
though less massively than during the Roman period. 

3.4.5.5. Discussion
Although they have been known for a long time, 

each pit at Clots de Sant Julià was only very recently 
individualised (Rocas, Roqué and Pallí 2002, 25, Fig. 
3). A total of sixteen clots (pits) of various sizes have 
been identified. Most of them are fairly rounded and 
oval, with a long 1.5-to-2-m-wide access corridor, al-
though some of them have a roughly rectangular or 
triangular outline (Fig. 27). 

Quarry site 1 is just past the informative panel on 
the gravel track access to the Clots de Sant Julià area. 
It is one of the few exceptions to the general quarry 
shape, as it has a rather orthogonal outline. Another 
exceptional aspect is that the current ground level is 
the same as that outside the Clots area (i.e. the gravel 
track and surrounding areas). Although it is difficult 
to assess the amount of debris that covers the actual 
quarry floor, this site is not very deep if compared to 
some of the other clots (pits). For instance, this quarry 
site’s current ground level is much higher than that of 
quarry site 2, despite the fact that this second front is 
located immediately to the south. Thus, it fits more 
into the trench-type quarry category than in pit-type 
(cf. Bessac 1999a, 32, Fig. 24A, 2003b, 26, Fig. 7c), 
although this classification can only be taken as con-
jecture until extensive excavation work or even test 
pits prove or dismiss it. 

Most of the walls are largely covered by climbing 
plants and bushes, although their artificial nature is 
still quite clear. They are between 2.5 and 4 m high, 
and despite heavy weathering, traces of quarrying can 
still be discerned, including ledges and parallel grooves. 
These ledges are unique to the Clots context, as none 
were observed at any of the other quarry sites (Fig. 
32). They are quite similar to those preserved at the 
soft stone quarries around Tarraco, such as El Mèdol, 
Roda de Berà and many others,97 and indicate that the 
extracted blocks were not more than 0.70 m deep. On 
the other hand, the parallel grooves show a roughly 
random diagonal pattern. 



98. When given in this format, all the measurements follow the same order: length × width × depth. 
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Quarry site 2 is a large pit located immediately to 
the south of quarry site 1. It consists of an oval area 
where extraction took place and an access corridor 
from the south. The oval area is approximately 9 m 
wide and 10 m long; the corridor is also 10 m long 
and only 2.20 m wide (Fig. 33). Despite its rounded 
shape, it matches the pit-type quarries, since it is an 
opencast, intensive extraction method quarry (cf. Bes-
sac 1999a, 32, Fig. 24, 2003b, 28, Fig. 11c). The walls 
show heavy weathering and abundant moss and no ex-
traction traces are preserved. They range from between 
6 and 7.5 m high, although the site is probably deeper, 
as it is filled with soil and sand from the erosion of the 
walls (Fig. 34). 

Quarry site 3 is situated southwest of quarry site 2. 
Not all of its perimeter is visible (only the eastern and 
southern walls are free of vegetation), but an oval shape 
can be inferred from the evident cavity. Thus, a similar 
classification as quarry site 2 is appropriate (i.e. a pit-
type quarry with rounded features). No access corridor 
is visible here, but a shorter access from the southeast 
is attested to by the presence of a corner on the south 
wall, a small part of the wall opposite it and the gentle 
slope of the ground; this access area is about 3.5 m 
wide. Only 4 m of the eastern wall are visible, while 
the entire length of the southern wall remains uncov-
ered. It is 4 m high and abundant parallel grooves are 
preserved, despite most of its vertical surfaces being 
hidden under the moss. These grooves show a roughly 
diagonal pattern. However, the most outstanding fea-
ture is the remains of the extraction of almost square 
blocks on the eastern edge of this front (Fig. 35). It is 
the only example of this kind of evidence at Clots de 
Sant Julià. The negative traces confirm that the blocks 
were about 0.8 × 0.7 × 0.5 m.98 

Figure 32. Part of the ledges at Clots de Sant Julià quarry site 1.

Figure 34. View of the eastern face of Clots de Sant Julià quarry 
site 2. 

Figure 33. View of the corridor towards the interior of Clots de 
Sant Julià quarry site 2. 
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Quarry site 4 is somewhat separated from the other 
sites and right next to the gravel track that runs around 
the wood. It is a small, oval-shaped pit and its interior 
cannot be accessed due to the thick bushes that are 
growing in it. However, some of its borders are still no-
ticeable due to the depression in the ground level. In-
deed, the northern outline is the only feature that can 
be examined, although this is enough to determine its 
oval shape. Despite it not being possible to assess its 
real depth, its small size suggests it is probably pit-type 
quarry site, as it is an intensive, opencast extraction, 
but with rounded features that distinguish it from the 
model proposed by J.-C. Bessac (cf. Bessac 1999a, 32, 
Fig. 24A, 2003b, 28, Fig. 11c). 

Quarry site 5 is located about 20 m northeast of 
quarry 4 and consists of an elongated, oval pit with 
a long, narrow corridor that allows access from south 
(Fig. 36). It is approximately 17 m long and 8 m wide 
and the average height of the walls is about 4.5 m. As 
with the previous quarry sites, it is an intensive, open-
cast, pit-type quarry with rounded corners (cf. Bessac 
1999a, 32, Fig. 24A, 2003b, 28, Fig. 11c). In spite of 
the soil and rubbish that covers most of the site, it is 
very well preserved and there are several traces of pick 
work (parallel grooves) on its walls, most of them with 
a diagonal/almost horizontal pattern. No other traces 
of stone detachment are visible at this site. 

Quarry site 6 is formed by two different oval pits 
linked through a narrow, 10-m-long corridor. This 
one also follows the pattern of an intensive, opencast, 
pit-type exploitation, as defined by J.-C. Bessac, ex-
cept for its rounded shape (cf. Bessac 1999a, 32, Fig. 
24A, 2003b, 28, Fig. 11c). The western pit is less well-
defined than the eastern one, as only 7 m of the west-
ern wall and the entrance corridor are visible. The rest 
is completely covered by bushes and a large amount of 
deposited soil, which makes its ground level slightly 
higher than that of the eastern pit. Only the upper 
2 m of the walls stand out above the soil. The heavy 
weathering has wiped out any trace of parallel grooves 
or any other extraction traces. Nevertheless, it is still 
possible to assess the size of the area, which is about 8 
m wide and 15 m long. The corridor is of a similar size 
to those at other quarry sites (8 m long × 1.8 to 1.5 m 
wide). It is fairly steep, although this may be due to the 
deposited sediment.

The eastern pit of quarry site 6 is much better de-
fined and deeper. Except for the rubble and plants that 
extend over the north and south corners, the site walls 
stand out clearly (Fig. 37). The area is about 20 × 9 
m and the walls are between 2 and 8 m tall, depend-
ing on the amount of deposition in each part of the 
site. No terraces or abandoned blocks have been left at 
the site, although there are abundant parallel grooves 
resulting from the use of picks to carve the trenches 
for detaching the blocks from the bedrock; they are 
especially numerous on the eastern wall and show a 
roughly spiked, slightly curved design. A sort of open-
ing on the eastern wall suggests that this site had an-
other access, which was already reflected in the plan of 
the site drawn up by X. Rocas, C. Roqué and Ll. Pallí 
(cf. Rocas, Roqué and Pallí 2002, 25, Fig. 3). How-
ever, it is entirely covered by soil and vegetation.  

Quarry site 7 is one of the larger group of pits that 
are connected by narrow openings and corridors. It 
consists of two main large pits and two smaller ad-

Figure 35. Detail of block extraction evidence at Clots de Sant 
Julià quarry site 3. 

Figure 36. View of the western wall of Clots de Sant Julià quar-
ry site 5. 
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jacent pits. The ground plan of these pits is exactly 
the same as the previously-described oval quarry sites; 
thus, their features also match the pit-type quarry cat-
egory (cf. Bessac 1999a, 32, Fig. 24A, 2003b, 28, Fig. 
11c). However, there are two particular spots at this 
quarry site that show evidence suggesting that they 
were originally underground or semi-subterranean 
sites. Indeed, both the northwest corner of the main 
western pit and a small adjacent ‘chamber’ still have 
part of a roof with a square aperture (Fig. 38) and a 
concave profile that seems to relate them to the shaft-
type underground extraction. The only well-dated an-
cient examples of this type of quarry are found on the 
north coast of Africa (modern Tunisia), although those 
have significant differences: the North African shafts 
are not rounded or oval but square in plan and quarry 
the stone on a deeper subterranean level. Other closer 
cases of shaft-type quarries are found near Montpellier 
and, although those appear to be mostly mediaeval or 
modern, an ancient use for the older ones cannot be 
ruled out (cf. Bessac 2003b, 30; Paskoff and Trousset 
1995; Rakob 1995). 

Another remarkable feature is the presence of two 
smaller adjacent rooms linked to each main pit. Al-
though not all its extension is visible, the western pit 
is longer than the eastern one. However, this second 
one is much better preserved and provides a repre-
sentative example the original aspect of at least some 

of the Clots de Sant Julià quarry sites (Fig. 39). Its 
concoidal silhouette (the deeper it goes, the larger it 
becomes), the numerous parallel grooves on its walls 
(that provide evidence of the extraction technique), 
and the partially preserved roof suggest that this area 
was underground and only later became opencast due 
to continuous extraction. Yet again, the relatively thin 
layer of stone left as a roof, the fact they are much 
nearer the surface, and their rounded outline clearly 
distinguish them from the North African subterranean 

Figure 37. Partial view of the eastern pit of Clots de Sant Julià 
quarry site 6. 

Figure 39. View of the small, adjacent chamber at the western 
pit of Clots de Sant Julià quarry site 7. 

Figure 38. Detail of the partially preserved roof at the western 
pit of Clots de Sant Julià quarry site 7. 
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quarries already mentioned. The square aperture on 
the roof does not allow large blocks to pass through, 
so there must have been another way of taking out the 
detached blocks and this was only a light source.

Other than that, Clots de Sant Julià quarry site 7 
does not vary much from the features seen at the other 
sites. Both main pits have high, vertical walls, some of 
which present a marked concave or diagonal profile 
on their lower part. The larger ones are about 25 × 
10-14 m in area and their height varies from 3-4 to 
12 m. Abundant tool marks are visible on their walls 
and in particular on the lower part of the western pit, 
where the remaining section of the roof protected 
them from weathering. This site seems to be the result 
of two originally independent pits that were eventually 
joined by continuous quarrying; the aperture between 
the western and eastern pits is an accidental gap, rather 
than an intended corridor. 

Quarry site 8 is located southeast of quarry site 7 
and has a very peculiar, elongated shape. It consists 
of a single pit that splits in two in its northern half, 
where it becomes two long, parallel chambers with 
rounded ends. The reason the wall of rock that divides 
these two areas was left is not clear, but may be due 
to flaws or fractures in the stone. This site is about 25 
m long and 6 m wide in its southern part, the inter-
mediate rock wall is 0.8 to 2.5 m wide and the height 
of the walls ranges between 5.5 and 8 m. Despite the 
strong elongation, it has the same features as most of 
the other sites at Clots de Sant Julià: vertical walls that 
are slightly concoidal at the bottom, a lack of 90º an-
gles, and abundant tool marks on the vertical surfaces. 
The grooves left on the walls show a roughly spiked 
pattern made by slightly curved diagonal strokes, but 
with different orientations (Fig. 40). It is an opencast, 
intensive extraction site that matches the definition of 
the pit-type quarry given by J.-C. Bessac, except for its 
rounded edges (cf. Bessac 1999a, 32, Fig. 24A, 2003b, 
28, Fig. 11c). 

Quarry sites 9 and 10 are much smaller. They are 
located about 20 m north and 10 m northeast, respec-
tively, of quarry site 8. Quarry site 9 has a roughly 
triangular outline and a long, narrow corridor to ac-
cess it from east. It is about 8 × 6 m in area and 4.5 m 
high, and there is an ashlar wall on its northern flank 
(Fig. 41). The purpose of this wall is not clear, but 
it appears to be related to a later use of the pit once 
quarrying had finished. Despite the moss that cov-
ers this secluded quarry site, some grooves resulting 
from block detachment using picks or stonemason’s 
hammers are preserved on the corridor walls. Their 
shapes are similar to the roughly spiked pattern seen 
at the other Clots de Sant Julià sites. In contrast, Clots 
de Sant Julià quarry site 10 has an elongated, curved 
shape, of which only the southern half is discernible 
through the thick vegetation as an abrupt depression 

Figure 40. Detail of the tool marks on the northern wall of 
Clots de Sant Julià quarry site 8. 

Figure 41. View of the northern face and wall of Clots de Sant 
Julià quarry site 9.



99. The lengths of its three faces are about 27m (northern face), 34 m (western face) and 31 m (southeastern face). 
100. The pinnacle left in the middle of the Clot del Mèdol quarry near Tarragona that marks the original ground level (see below, 6.4.11 

El Mèdol). 
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in the ground. This part is about 10 m long, 6 m wide 
and at least 3 m deep. No further data could be ob-
tained from this site. They are small opencast, inten-
sive pit-type extraction sites (cf. Bessac 1999a, 32, Fig. 
24A; 2003b, 28, Fig. 11c). 

Quarry sites 11 and 12, in the southeastern part 
of the Clots de Sant Julià group, are concealed under 
very thick vegetation. Thus, no further data to that 
provided by X. Rocas, C. Roqué and Ll. Pallí  (2002, 
24-26) could be gathered. Quarry site 11 is a small, 
shallow pit, probably oval-shaped and about 4 m 
wide, whereas quarry site 11 is an elongated site with a 
north-south orientation that can be only distinguished 
through the depression in the ground denoted by the 
growth of the bushes on a lower level; it is about 15 m 
long and 5 m wide. They are opencast, intensive pit-
type quarries with the rounded traits that characterize 
the Clots de Sant Julià quarry sites (cf. Bessac 1999a, 
32, Fig. 24A, 2003b, 28, Fig. 11c). 

In the northern area of Clots de Sant Julià, a group 
of large quarry sites (numbers 13, 14 and 15) is found; 
they resemble quarry site 7 in size and are also open-
cast, intensive, pit-type quarries with rounded features 
(cf. Bessac 1999a, 32, Fig. 24A, 2003b, 28, Fig. 11c). 

Quarry site 13 is located about 20 metres north of 
quarry site 9 and to the northeast of quarry site 7. It 
consists of two large pits, one triangular-shaped and 
the other irregular-shaped, linked by an aperture in 
the wall they share. They were probably two inde-
pendent sites at first and were connected only later. 
The first pit is to the north and has a narrow, short 
access corridor on its eastern side. It is the largest of all 
the Clots de Sant Julià quarry areas, with a perimeter 
of approximately 95 m99 and a depth of between 6.5 
and 20 m. The inner area and vertical walls are com-
pletely covered by high grass, bushes, climbing plants 
and even trees, as well as occasional large amounts of 
soil. For this reason, no evidence of quarrying could 
be recorded, except for very sporadic traces of parallel 
grooves (Fig. 42). 

The southern pit is much more irregular in shape, 
but more like the other sites at Clots de Sant Julià. It 
has an elongated, oval shape and its relatively vertical 
walls (no concave lower part is visible) are less affected 
by plant growth. Therefore, in spite of being shallower 
–only about 4.5 m– and with sporadic heavily-weath-
ered sectors, the tool traces are better preserved here 
than in the northern pit. As usual at the Clots de Sant 
Julià quarries, they show a roughly diagonal spiked 
pattern with curved and sometimes almost horizontal 
strokes. A thin obelisk, partially covered at the base, 
stands in the central part of this pit. However, the 

large amount of soil deposited in the adjoining part of 
the quarry makes it difficult to recognize. It does not 
seem to be the same as the Clot del Mèdol pinnacle,100 
but rather the same sort of intermediate rock wall left 
to avoid flaws in the bedrock as seen at Clots de Sant 
Julià quarry site 8.

Quarry site 14 is the northeasternmost one. It con-
sists of an elongated, oval site of large dimensions (Fig. 
43). It is almost as deep as quarry site 13, although the 
lower parts of the walls show a clear concave shape that 
suggests the soil deposits cover a significant part of the 
quarry bottom. When compared to the same type of 
evidence at other sites (such as quarry site 7), it ap-
pears that only the upper segment of these concoidal 
areas can be seen here, meaning that most of it remains 
under the deposited soil. Its southern side runs per-
fectly parallel to the northern side of quarry site 13, 
leaving a 5 m corridor between them. It also greatly re-
sembles its neighbouring site in terms of the extraction 
area scale (32 × 14 m approximately) and the amount 
of vegetation that currently covers its inner part and 
walls. The scattered traces preserved on the walls are 
exactly the same as those already described at the other 
sites. The access corridor is on the eastern side. 

Figure 42. Detail of the southern pit at Clots de Sant Julià 
quarry site 13. 



101. Also called the Setial de la Reina (Queen’s Seat of Honour) or Seient de la Reina (Queen’s Seat) or even Pont de la Bruixa (Witch’s 
Bridge).
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Quarry site 15 is located slightly apart, towards the 
east of quarry sites 13 and 14. It is fairly rounded in 
shape, about 30 × 18 m wide, and has corridor or ac-
cess ramp. The vegetation here is even thicker than at 
the previous sites, which makes it almost impossible 
to examine in detail. Nevertheless, the edges of the ex-
traction area are clearly visible, due to the difference in 
ground level between the outer and inner parts. The 
walls are at least 2 m high. 

Finally, quarry site 16 is a small pit located 30 m to 
the south of quarry site 15 and 30 m north of quarry 
site 1. It is about 5 × 2.5 m wide and has a narrow, 
short corridor on its western side. Both the inner part 
and the corridor are completely covered by bushes and 
other sorts of low plants that make access impossible. 
Nevertheless, the walls are still visible from above as 
they are relatively clear of moss and climbing plants. A 
particularity of these walls is that their artificial nature 
is much clearer at the bottom than at the top, where it 
seems that they were broken naturally rather than cut 
artificially. This trait, together with others, such as its 
small diameter, its depth (it is at least 4 m deep) and 
the short corridor, enables us to relate it to the adja-
cent room at the western pit of quarry site 7. Indeed, 
the lack of smooth surfaces on the upper sector of the 
walls suggests it originally had a roof similar to that still 
preserved at the aforementioned room. Therefore, we 
have some basis for suggesting that this pit was an un-
derground or semi-subterranean site as well. However, 
as we have already stated, it shows significant differ-
ences (access corridor, rounded features, thin rock layer 
between the ground level and the beginning of the sub-
terranean extraction) to the North African shaft-type 
quarries, which prevent us drawing a direct parallel 
between them (cf. Bessac 2003b, 30, Fig. 14a).  

In addition to the extraction areas at Clots de 
Sant Julià, there are other features worth mentioning, 
which had already drawn the attention of scholars. 
In fact, traditionally the main interest centred on un-
derstanding the Tron de la Reina (Queen’s throne),101 
rather than the pits themselves. The Tron de la Reina is 
a natural outcrop carved in a sort of bridge shape with 
an artificial, oval-shaped cavity (Fig. 44). Many theo-
ries have been put forward, some of them linked to 
sacrifices or other kinds of ritual (cf. Gallardo Matheu 
1984; Pujol 1987), but its purpose remains to be clari-
fied. The most plausible hypotheses suggest that it was 
a worship area, based on the fact that there are some 
Christian symbols (a cross carved in the rock previ-
ously stood on the site) and the fact that Sant Julià 
was a saint usually related to early Christian worship 
sites. Close by there is an artificial cave that has been 

Figure 43. Partial view of the 
northern wall of Clots de Sant 
Julià quarry site 14.

Figure 44. The so-called Tron de la Reina (Queen’s Throne) at 
Clots de Sant Julià. 



102. I would like to thank J.-C. Bessac for his interesting remarks on this aspect.  
103. See above, 3.4.5.3 The stone. 
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interpreted as a Chalcolithic burial site that was later 
reused. It appears in the literature as a hypogeum and 
has been widely discussed (see Badia 1989a; Gallardo 
Matheu 1984; Pujol 1987; Rocas, Roqué and Pallí 
2002, 28-29; Tarrús and Chinchilla 1992, 44-45). 
However, as it does not seem to be directly related to 
quarrying, it will not in be discussed in depth it this 
monograph. The only feature worth mentioning is the 
presence of a V-shaped trench that perpendicularly 
crosses its southern flank, which is most likely related 
to block detachment work at this point. 

In general, the quarry sites at Clots de Sant Julià 
present quite a homogeneous appearance in terms of 
outline (oval or roughly oval) and features (rounded 
corners, the presence of concave areas on the lower 
part of the vertical walls). Only two of them have a 
dissimilar shape: quarry site 1, which is more or less 
orthogonal, and the northern pit of quarry site 13, 
which has a triangular layout. Despite the fact that 
they are currently opencast exploitations, the traces 
that imply an underground nature for quarry site 7, 
and probably quarry site 16, suggest that some of the 
others could have had a similar original form and only 
later became opencast quarries.102 The overall traits 
at these two sites, as J.-C. Bessac already pointed out 
for the North African underground shaft-type quar-
ries (cf. Bessac 2003b, 30), resemble the protohis-
toric storage pits (silos) on the coasts of northeastern 
Spain and southeastern France, but on a larger scale. 
Although the chronological framework of these quar-
ries begins in pre-Roman times, not much is known 
about indigenous stone exploitation strategies, except 
for the other quarry sites used before the arrival of the 
Romans (Puig de Serra), which show a very different 
type of quarry (shallow, scattered, opencast extractions 
with roughly orthogonal features). Thus, to venture 
any conjecture on the basis of the meagre evidence 
available is idle speculation. 

The total amount of extracted stone is around 
24,000 m3 (54,500 tons) (Rocas, Roqué and Pallí 
2002, 26). Its location near the secondary road (antic 
camí d’Empúries) that crossed the Baix Empordà plain 
during Antiquity is essential for our understanding of 
the widespread regional distribution of Clots stone. 

3.4.6. Puig d’en torró 

3.4.6.1. Basic quarry features 
Location: On the upper part and eastern flank of 

the Puig d’en Torró hill, about half a kilometre west of 
Peratallada (Forallac, Baix Empordà). It can be easily 

reached by a gravel track that runs east from the park-
ing area on the outskirts of the village (Fig. 18). 

type of quarry: Opencast.  
extraction fronts: Ten, scattered quarry sites were 

identified on Puig d’en Torró hill, although the larger 
ones are on the eastern flank: quarry site 1 (UTM 31T 
507004 4647387), quarry site 2 (UTM 31T 507023 
4647389), quarry site 3 (UTM 31T 507034 4647428), 
quarry site 4 (UTM 31T 507032 4647442), quarry 
site 5 (UTM 31T 507028 4647458), quarry site 6 
(UTM 31T 507041 4647423), quarry site 7 (UTM 
31T 507052 4647402), quarry site 8 (UTM 31T 
507050 4647434), quarry site 9 (UTM 31T 507085 
4647382) and quarry site 10 (UTM 31T 507082 
4647328) (Fig. 45).

X. Rocas, C. Roqué and Ll. Pallí also indicate the 
existence of other quarry sites south of Puig d’en Torró 
(Rocas, Roqué and Pallí 2002, 18, Fig. 1), although 
we surveyed the area without any results. 

evidence of extraction technique: Mainly smooth 
vertical walls and parallel tool marks in a diagonal or 
spike pattern. There are only occasional small trenches 
and abandoned blocks. 

extracted elements: Regular (rectangular to almost 
squared) blocks.  

3.4.6.2. Previous studies
Despite its proximity to Clots de Sant Julià, its 

inclusion in the Carta Arqueològica del Baix Empordà 
(where it is listed as the Pedrera de la Muntanya d’en 
Torró), and the publication of a section of it in the Cat-
alunya Romànica compendium (Badia 1989b, 356), 
the archaeological value of Puig d’en Torró remained 
unnoticed until the recent paper published by the In-
stitut d’Estudis del Baix Empordà (Rocas, Roqué and 
Pallí 2002). Although an in-depth analysis of the quar-
ry sites themselves is still pending, X. Rocas, C. Roqué 
and Ll. Pallí provide a brief description of Puig d’en 
Torró’s main features, a geological characterization of 
the stone, a consideration of other possible sources 
and a very detailed analysis of the archaeological sites. 
Overall, it is one of the best studies on the quarry sites 
of northeastern Spain currently available. 

3.4.6.3. The stone
common name: Clots stone (pedra dels Clots).
Lithology: It is exactly the same mid Eocene (Lo- 

wer Bartonian) sandstone that crops out at the Clots 
de Sant Julià quarries.103 Thus, it is a sedimentary 
stone belonging to the Membre Barcons unit, which 
reaches a thickness of about 30 m at Puig d’en Torró 
hill. 



104. For the comprehensive list, see above, 3.4.5.3 The stone (Clots de Sant Julià).
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Macroscopic description of the stone: Exactly the 
same as the stone from Clots de Sant Julià. It is a me-
dium to coarse grained (0.5-2 mm in diameter), light 
grey to ochre coloured sandstone with no visible ma-
trix. Although it is quite porous and easily weathered 
on the quarry surface, it is quite a compact stone once 
cut and perfectly suitable not only for building, but 
also for other finer purposes (Fig. 28). 

Microscopic description of the stone: As already 
described, it is an arkosic sandstone made of quartz 
(50-40%), heavily altered feldspars (50-40%), Lydian 
stone (<5%) and schists (<5%) (Fig. 29). The total 
absence of fossil components and the presence of 
glauconite stand out as particular features that dis-

tinguish it from the other sandstones of the Baix Em-
pordà plain. It has a variable amount of oxides and a 
high porosity resulting from feldspar alteration or silt 
washing. 

use of the stone: The same uses as already speci-
fied for the Clots de Sant Julià quarries apply to the 
stone from Puig d’en Torró. It was basically used as 
building stone, preferably for structural or outstand-
ing architectural elements. Domestic objects such as 
querns were also made of Clots stone, whereas decora-
tive and epigraphic or sculptural use was much less 
common.104 Therefore, the same list of illustrative ex-
amples of Clots stone use in the archaeological record 
as previously presented for Clots de Sant Julià is valid 

Figure 45. Puig d’en Torró: location and plan of the quarry sites (after Rocas, Roqué and Pallí 2002, 32, Fig. 10; Orthophoto of 
Catalonia, 1:5.000, ICC). 



105. Idem. 
106. See above, 3.4.5.5 Discussion. 
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here. As already stated, the examples are abundant, not 
only from Roman times, but also even earlier. Nearby 
Iberian settlements such as Puig de Sant Andreu and 
Illa d’en Reixach (Ullastret) are paradigmatic cases as 
they provide a wide range of examples (from querns 
to cornices, entablatures and decorative elements, as 
well as building ashlars) (Genís 1999; Rocas, Roqué 
and Pallí 2002, 36-41). However, the number of later 
examples increases considerably: the scattered ashlars 
and specific architectural elements such as columns, 
porticos, thresholds and corner-stones at Empúries, as 
well as the late Roman walls at Sant Martí d’Empúries 
and the large ashlars at Pompey’s Trophy (Coll de Pa-
nissars, La Jonquera-El Pertús) are only an illustrative 
sample. 

Area of distribution: Likewise, as the stone is ex-
actly the same, the exact dispersion range already es-
tablished for Clots de Sant Julià105 can be applied to 
Clots stone from Puig d’en Torró. It basically includes 
the territory of modern Baix Empordà comarca, the 
coastal area on each side of the Montgrí massif and 
even further north as far as the present-day border with 
France (the ancient frontier between Hispania and 
Gallia). Although Clots stone was also used in Gerun-
da (modern Girona), it is plausible that this came from 
closer quarries that exploited the same geological unit 
(Membre Barcons), such as Domeny, Sarrià de Dalt or 
Can Guilana (Rocas, Roqué and Pallí 2002, 79). 

similar types of stone / substitute material for: 
Despite the fact that several types of sandstone were 
used in northeastern Hispania during Roman times, 
Clots stone has a rather distinctive appearance. The 
closest material, both geographically and in appear-
ance, is the pedra de la Cisterna (Cistern stone), an-
other sandstone used at Empúries; however, they 
can be easily distinguished thanks to the presence of 
glauconite in the Membre Barcons sandstones, a very 
distinguishing feature as it is not present in the other 
sandstones from the same territory.

3.4.6.4. Chronology
The proximity and the strong resemblance of Puig 

d’en Torró quarries to those of Clots de Sant Julià 
suggest that they are the result of the same extraction 
methods. Thus, it is plausible that they were in use 
simultaneously or at least during a same historical pe-
riod. On this basis, we can propose an ancient to me-
diaeval dating for these quarry sites (6th century BC to 
the early Middle Ages). 

3.4.6.5. Discussion
The Puig d’en Torró quarries make up a group of 

ten sites spread over a densely wooded hill that is al-

most completely covered in trees and low vegetation, 
despite the Peratallada town council’s efforts to keep 
the area as a place for walking (it is adorned with sev-
eral life-size animal figures). These quarry sites are of 
variable size and shape; some are rather linear, while 
others are fairly rounded or oval-shaped. They are in 
close proximity to each other and, obviously, they all 
exploit the same geological layer; therefore, there are 
no differences between the medium to coarse grained 
Eocene sandstone found here and that from the near-
by quarries of Clots de Sant Julià. 

Quarry site 1 is located on the crest line of the Puig 
d’en Torró, only a few metres east of a path that crosses 
the hill in a north-south direction. It is has a shape that 
resembles an inverted ‘P’, the western end of which 
is cut off by a rock wall made with small, roughly-
shaped ashlars. Other, smaller walls at its eastern and 
southeastern ends seem to be later sporadic extractions 
that took advantage of the outline of the quarry. This 
site was briefly described by Rocas, Roqué and Pallí, 
together with quarry site 2, as two large holes roughly 
oval in shape and about 30 × 12 m in size (Rocas, 
Roqué and Pallí 2002, 33). At first sight, it seems to 
be a rounded version of a trench-type quarry, but on 
closer examination this is not so clear; thus, the patent 
similarities with some of the Clots de Sant Julià quarry 
sites lead us to classify it as a pit-type quarry (cf. Bessac 
1999a, 32, Fig. 24A, 2003b, 29, Fig. 11c). The pres-
ence of a kind of corridor to access the rounded central 
area with vertical walls leads us to relate it to the Clots 
de Sant Julià quarry sites 2, 5, 6 and 9 and some parts 
of site 7.106 Moreover, the upper parts of the walls are 
also slightly concave. Therefore, another original type 
of extraction cannot be completely dismissed for this 
quarry site, although with the current evidence avail-
able this can only be speculation. Further research is 
needed to confirm or discount this hypothesis and an 
archaeological excavation of the site in order to check 
its actual depth and to date it through finds would be 
the first step in a future investigation. 

This quarry is about 10 m in diameter and at least 4 
m deep (the deposited soil hinders estimating the actual 
depth). Also, the fronts show heavy weathering, which 
in some areas has led to heavy alveolation and the loss 
of most of the tool marks; only few diagonal-pattern 
parallel grooves are preserved on the upper parts of the 
walls. However, these perfectly match the traces seen at 
most of the Clots de Sant Julià quarries and the other 
sites at Puig d’en Torró. The lower parts of the walls are 
slightly over-dug (Fig. 46) and there is an example of a 
roughly hewn block of 1.2 × 0.75 × 0.70 m. 

Quarry site 2 is just few metres north of quarry site 
1. They are only separated by a strip of bedrock left 
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in between them and their features are very similar. It 
is oval-shaped and slightly larger than quarry site 1, 
about 12 m wide and 30 m long. However, it has no 
corridor and is only 1.5 to 3.5 m deep. Therefore, only 
the parts of the quarry fronts that emerge from the 
debris and soil can be checked. The traces of extrac-
tion they present are very similar to those of quarry 
site 1, although they are better preserved. They consist 
of parallel grooves of variable longitudes with roughly 
diagonal patterns interspersed randomly among them 
(Fig. 47). In some cases they are almost horizontal. 
These traces are the reflection of the different positions 
taken by the quarrymen as they worked to detach the 
blocks from the substratum. Thus, a sort of not very 
systematic changing of position can be inferred from 
them, although it does not reflect the size of the ex-
tracted blocks and neither does it have any chrono-
logical implications. This uneven pattern has also been 
observed at other Puig d’en Torró sites, as well as at 
Clots de Sant Julià, which suggests it could be more 
related to the type of stone at these sites, rather than to 
a chronological factor. 

Quarry site 3 is a smaller site located 20 m to the 
northeast of quarry site 2. It is opened at the beginning 
of the downward slope of Puig d’en Torró’s eastern 
flank and therefore consists of a north-south front in 
which the bedrock was extracted in an east-west direc-
tion. It does however preserve some rounded features 
that give it a sort of bean-shape (Fig. 48). It is about 10 

Figure 46. Partial view of Puig d’en Torró quarry site 1.

Figure 47. Detail of tool marks on the front at Puig d’en Torró 
quarry site 2. 

Figure 48. View of the northern half of Puig d’en Torró quarry 
site 3. 

Figure 49. Detail of block extraction at the northern end of 
Puig d’en Torró quarry site 3.



107. Their actual sizes are 1.40 × 0.90 and 0.85 × 0.70 m.  
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m long and 2 m high and does not completely match 
any of the types of quarries described by J.-C.Bessac 
(cf. Bessac 1999a, 2003b). In fact, the quarrymen took 
advantage of the unevenness of the terrain, rather than 
digging a hole. Nonetheless, the similarity of the traces 
on the vertical surfaces of this site to those of the previ-
ous sites is remarkable. The walls are vertical, but not 
completely straight and they have numerous parallel 
grooves in diagonal pattern resulting from working 
with a pick (dolabra). However, the outstanding fea-
ture of this site is the presence of negative traces of 
block extraction at its northern end (Fig. 49), as these 
are quite uncommon, not only at Puig d’en Torró, but 
also at Clots de Sant Julià. Although a later date for 
them cannot be discounted, they show that blocks of a 
similar size to those seen at quarry site 1 were detached 
from the bedrock.107 

Quarry site 4 is only a few metres north of quarry 
site 3 and on the same eastern flank of the Puig d’en 
Torró. It has a similar outline to quarry site 3 but is 
larger (about 30 m long) and slightly deeper (about 
2.5 m). It seems to be more rectilinear and regular 
than quarry site 3, although we were unable to exam-
ine the whole site due to the thick layer of soil deposi-
tion and bushes. Thus, the only traces of extraction 
left are the evidence of smooth, vertical walls and the 
parallel grooves, which, in this case, present a quite 
wide spike pattern.

Quarry site 5 is only a few metres north of quarry 
site 4. Despite the fact that X. Rocas, C. Roqué and Ll. 
Pallí depicted it as a semicircular front (Rocas, Roqué 
and Pallí 2002, 33), it is currently completely covered 
by a thick layer of soil debris and its shape can only be 
guessed from the slope on the terrain. Nevertheless, 
a few orthogonal cuts on the bedrock are still visible 
at the northern end of the site. They are also partially 
covered by soil and it is not possible to assess the size 
of the blocks (Fig. 50), however, they are unmistakable 
proof of stone extraction at this point and are probably 
related to the negative traces observed at the northern 
end of quarry site 3.  

Quarry site 6 is also on the eastern flank, but in 
a lower position and south of quarry site 3. It has a 
peculiar shape that roughly resembles an inverted ‘L’. 
Its position was probably intended to take advantage 
of the pronounced slope on this part of the hill, which 
is much steeper than at quarry sites 3, 4 and 5. Thus, 
the walls are higher (the currently visible part is up 
to 5.5 m high). Close examination of the front is not 
possible due to the density of the bushes and trees that 
block the access. However, at first sight, the features 
visible from a distance do not differ from those of the 
previous quarry sites (i.e. parallel grooves left on quite 
a wide, not strictly spiked pattern). 

Quarry site 7 is only few metres south of quarry 
site 6 and is a long, almost rectilinear front opened on 
the hill flank. The steep slope of the hillside was used 
to take most of the stone from this area and extraction 
was more extensive at this point; in fact, this quarry 
site is almost 35 m long. The stone was detached in 
a east-west direction, leaving at least a 5.5-m-high 
vertical surface (Fig. 51). Although most of the front 
cannot be closely examined due to the vegetation, the 

Figure 50. Detail of the orthogonal cuts preserved at Puig d’en 
Torró quarry site 5. 

Figure 51. View of the visible part of Puig d’en Torró quarry 
site 7.
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small part that is free of bushes and trees has abundant 
tool marks. They are parallel grooves, but show a ran-
dom pattern that mixes grooves in diagonal, vertical 
and almost horizontal directions. 

The last three quarry sites are located at a slightly 
lower level on the same eastern flank and consist of 
almost completely straight fronts. Quarry site 8 is the 
smallest of the three and yet it is still 4 m high (Fig. 
52). Its walls are easy to inspect because of the small 
clearing in front of its central part; despite some weath-
ering, parallel grooves are quite well preserved on this 
site’s vertical surfaces. They show a vague spiked pat-
tern that is very different from those seen at the other 
surrounding quarry sites. 

Quarry site 9 consists of a very long front (about 
90 m) ranging in height from 1.5 to 6 m. It is par-
tially visible despite the dense vegetation growing in 
the area. From its northern point, the length of the 
quarry site spreads towards the south in a slightly un-
dulating way that is not reflected on the plan. Consid-
ering this slight undulation and the vertical overhangs 
that divide the quarry front, it seems that this site was 
the result of several individual extraction points with 
similar features to quarry sites 3, 4 and 7, the ends 
of which were eventually joined through continuous 
extraction and thus became a single, long front. How-
ever, this is only conjecture, as no other evidence of 
these remains. 

Scattered, less densely-wooded areas allow a closer 
examination of the front; again parallel grooves are 
abundant and they appear in a loosely spiked, roughly 
diagonal and sometimes almost horizontal pattern. 
Other traces of stone detachment are also preserved 
at this site. At its northern end, an example of a small 
trench used to delimit the block to be cut out is still 
visible on the horizontal surface. It has a square lon-
gitudinal section and is slightly larger on the top (15 
cm) than on the bottom (10 cm). It is the only trench 

identified at the whole Puig d’en Torró site. The other 
evidence is also quite uncommon in the area (not only 
at Puig d’en Torró, but also at Clots de Sant Julià). It 
consists of a kind of irregular terrace left on the south-
ern part of the site, which seems to be the result of 
leaving the front unexhausted (Fig. 53). This is par-
ticularly interesting as it suggests that extraction work 
proceeded vertically, which may be a clue as to why 
terraces are so rare in these quarries. Judging from this 
terrace, the extracted blocks would have been similar 
to the few examples already described: rectangular and 
about 1.20 × 0.8 m. 

Finally, the features of quarry site 10 strongly relate 
it to quarry site 9, which it is to the south of, only 
few metres away on the same eastern flank of the Puig 
d’en Torró. It consists of a very long, almost rectilin-
ear quarry front (Fig. 54) and is about 100 m long, 
although the southern half of the site is so densely cov-
ered by trees and bushes that it is not possible to ac-
cess. Nevertheless, the northern half provides enough 
evidence to confirm its artificial nature and its simi-
larities to the other quarry sites, especially to quarry 
site 9. In fact, despite the undulation seen in quarry 
site 9 being less evident here, this quarry has larger 
vertical overhangs that clearly divide it into several sec-
tors. Consequently, a similar origin can be conjectured 
for this long front. Other than that, not much can be 
said. Few tool marks remain, due to the heavy weath-

Figure 52. View of the central part of Puig d’en Torró quarry 
site 8. 

Figure 53. Part of an irregular terrace at Puig d’en Torró quarry 
site 9.



108. See below, 9.1.2. Quarrying evidence.
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ering of the walls, although they are the same parallel 
grooves in a random pattern that combine vertical and 
slightly diagonal lines as elsewhere. 

A minimum amount of 14,000 m3 of extracted 
stone has been proposed by X. Rocas, C. Roqué and 
Ll. Pallí (2002, 33), but this figure could in fact be 
much higher, as most of the sites are partially covered 
by soil deposition and it is not possible to assess their 
actual depth or extent. Other than that, the sites can 
be grouped into two main types: a first group includes 
roughly rounded or oval pit-type quarry sites that are 
opened on the upper part of the hill (i.e. quarry sites 
1 and 2), while a second type comprises all the other 
quarries, which show a rather open outline resulting 
from the quarrying of the eastern hill slope (quarry sites 
3 to 10). However, they still show rounded features that 
closely relate them to the first group. Thus, even though 
it seems that at least two different extraction methods 
were used, they not only present very similar features, 
but have also left the same type of traces (i.e. parallel 
grooves that are the result of detaching the stone with a 
pick). Therefore, it seems that they are quite a unitary 
group and thus nothing suggests a diachronic use of 
these sites, except maybe for the rare cases of the nega-
tive traces found at quarry site 3, the orthogonal cuts at 
quarry site 5 and the trench at quarry site 9. 

As already stated for Clots de Sant Julià, the round-
ed outline of these quarries remains quite difficult to 
understand. The traces of some blocks at quarries 3, 4 
and 9 and the archaeological record show that regular, 
rectangular blocks were extracted and used. However, 
the usual method of extraction leaves unmistakable 
traces, such as terraces and the horizontal ledges that 
mark the extraction levels. However, only one example 
of a possible terrace was found and the quarry walls 
are absolutely smooth and free of horizontal ledges. 
Unlike the evidence detected at other Roman-period 
soft stone quarries included in this monograph, the ex-
amination of the parallel grooves does not lead to any 
other conclusion in this respect.108 Thus, another use 
of these sites after quarrying finished cannot be com-
pletely ruled out. The presence of the walls included in 
quarry sites 1 and 2, in the same way as at the Clots de 
Sant Julià quarry sites 1, 9 and 10, also points in this 
direction. However, no further hypotheses can be made 
based on the data currently available; archaeological 
excavation to uncover the lower parts of these quarries 
and to try and obtain other archaeological data (such 
as in-context finds) is even more indispensable here if 
we are to reach a better understanding of these sites. In 
any case, it is unquestionable that the Puig d’en Torró 
quarries are the result of the same quarrying tradition 

Figure 54. Two different views of Puig d’en Torró quarry site 10. 



109. A Terra Sigillata Africana D pottery shard found by Mr. Riuró (IPAC 1992; Nolla and Casas 1984, 180). 
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as Clots de Sant Julià and that they are part of a same 
broad extraction area. 

3.4.7. Pedrera d’en bohiga, de la bohiga or Les 
Pedreres

3.4.7.1. Basic quarry features 
Location: In the area known as Les Pedreres Moun-

tain. The quarries are in an open, undeveloped area 
between the Torre Gironella quarter and the Alfons 
XII tower, north of the walls of Girona (Gironès) (Fig. 
55). 

type of quarry: Opencast. 
extraction fronts: Five extraction areas (i.e. quar-

rying fronts) were identified in this area: quarry site 1 
(UTM 31T 486031 4648020), quarry site 2 (UTM 
31T 486021 4648222), quarry site 3 (UTM 31T 
485951 4647983), quarry site 4 (UTM 31T 485901 
4647932) and quarry site 5 (UTM 31T 485943 
4647912) (Fig. 56).

evidence of extraction technique: Although the 
sites showed evidence of recent use (pneumatic drill), 
the presence of scattered wedge holes and the occa-
sional abandoned block suggests that extraction using 
the traditional method (block detachment by small 
trenches and wedges) was also undertaken there. 

extracted elements: In view of those used in 
Gerunda’s wall, polygonal blocks of variable regularity 
were the most likely elements supplied by these quar-
ries. 

3.4.7.2. Previous studies
This quarry appears under the name of Pedrera d’en 

Bohiga or Pedrera de la Bohiga in the Carta Arqueològ-
ica de les comarques de Girona (IPAC 1992; Nolla and 
Casas 1984, 49, Fig. XIII, and 180) and is the only 
one recorded in the Girona area as having a possible 
ancient origin after the fortuitous find of a fragment 
of Samian ware in 1964.109 The fact that nummulitic 
stone has been quarried here for a long time, its prox-
imity to the old quarter and the presence of nummu-
litic stone in the first Roman walls of Gerunda point 
to this site as a plausible source of stone since ancient 
times or at least from the 1st century BC, according to 
J.M. Nolla and J. Casas (Nolla 1978; Nolla and Casas 
1984, 180). 

Other than that, Pedrera d’en Bohiga has been re-
ferred to in papers focusing on the use of stone rather 
than on the quarries themselves. This is the case of the 
section on materials in the introduction to the IRC 
III, in which the use of nummulitic limestone from 
the outskirts of Girona is mentioned and a distribu-
tion map showing the location of quarries in Girona 
province is provided (IRC III, 2 and 7). In many ways, 

this map is based on that drawn up by Nolla and Casas 
and therefore does not contribute any further data to 
the subject. 

However, the mention of Girona stone use with-
out specifying its particular quarry source is common 
in the literature. Most of the studies of Empúries ac-
knowledge its use and provenance from the area of 
modern Girona (Àlvarez and Bru 1983, 162; Bessac 
1993b, 298). The studies of ancient Gerunda and its 
origins also assess its use on the first Roman wall (No- 
lla 1987a, 33, 1997, 28; Rocas, Roqué and Pallí 2002, 
79). Likewise, more wide-ranging studies of stone use 
in Roman times mention it and fix its distribution 
limits on a rather local or regional basis (Mayer 1992, 
20; Rodà 1998, 118; 2005, 463). 

3.4.7.3. The stone 
common name: Pedra de Girona (Girona stone), al-

though it is also widely known as calcària nummulítica 
de Girona (nummulitic limestone from Girona); it also 
has many other local names that are mainly used in 
specific areas and are derived from the nummulites vis-
ible to naked eye: pedra d’ull de serp (snake-eye stone), 
pedra d’ametlla (almond stone), pedra de pinyó i ave- 
llana (pine nut and hazelnut stone), pedra pinyolenca 
or pinyonenca (pine nut stone) (Riba Arderiu 1997). 

Lithology: It is a Lower Lutecian limestone that 
crops out on the flanks of the Gavarres massif where 

Figure 55. Topographic map showing the location of Pedrera 
d’en Bohiga, de la Bohiga or Les Pedreres (7), Domeny (8) 
and Pedrera del Cementiri (9) quarries (Topographic Map of 
Catalonia, 1:50.000, ICC). 
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Figure 56. Pedrera d’en Bohiga (or de la Bohiga, or Les Pedreres): location of the quarry sites (Ortho-
photo of Catalonia, 1:5.000, ICC).

Figure 57. Two macroscopic photos of Girona stone. 
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Figure 58.  Two microscopic photos of Girona stone (microphotograph, crossed polars, 10×).

the city of Girona is located and in particular in the 
areas now known as Montjuïc, where stone is still 
quarried, and Les Pedreres, where recently aban-
doned quarries are still visible. These layers have a 
decimetric thickness and the mid to upper levels 
show a high fossil content (alveolines, miliolids and 
nummulites). 

Macroscopic description of the stone: As one of its 
names specifies, the main feature of this limestone is 
the presence of abundant, large nummulites that range 
from 0.5 to 8 mm in diameter (Fig. 57). There are also 
small, white dots scattered on the matrix, which are 
in fact smaller nummulites. They also have an almost 
rounded, oval shape. The matrix is carbonaceous silt 
that varies from light grey to dark yellow in colour, 
and sometimes even has a greenish tinge. The amount 
of visible nummulites can vary too, as well as the pres-
ence of other fossiliferous shells. Nevertheless it has 
a very characteristic appearance that makes it easy to 
identify. It is a fairly soft and malleable stone. 

Microscopic description of the stone: According 
to Dunham’s classification of carbonate rocks, Girona 
stone is either a packstone, when, due to their large 
amount, the nummulites support each other through 
being in contact, or a wackstone, when the micrite silt 
matrix fills the intergranular areas or when it is mud-
supported (i.e. the nummulites are scattered through-
out the matrix) (Dunham 1962). In addition to the 
nummulites, there are also fragments of bivalves (pec-
tinids and ostreids) and occasional assilina. It has such 
characteristic features that it is not necessary to under-
take an analysis to identify it (Fig. 58).

use of the stone: There is evidence that it was 
much used for building. Indeed, the lower part of the 

Roman wall in Les Aguiles square, near the present-
day Facultat de Lletres of the Universitat de Girona, 
provides an illustrative example of Girona stone use 
in a large public work,110 while less monumental uses 
are found at Empúries, including the large monolithic 
slabs that cover the Domus 1 impluvium. As J.-C. Bes-
sac pointed out, it seemed to have been selected for 
specific purposes when used far from its immediate 
source (Bessac 1993b, 298).  

However, the archaeological record also provides 
proof of other uses. Examples of large tomb lids in a 
late Roman necropolis were found during the excava-
tions at the Hotel dels Italians, in the centre of mod-
ern Girona (Mataró and Rigo 1992). On the other 
hand, the earliest epigraphs carved on Girona stone 
have been identified in Empúries. They are a plaque 
fragment dedicated to Marcus Iunius Silanus (IRC III 
29)111 and the inscription on the border of a labrum 
fragment found in 1958 at Domus 3112 (IRC III 39). 

Girona stone use is also attested to in many mediae-
val and post-mediaeval buildings, such as the mediaeval 
walls (at Portal de Sobreportes) dating from 1362. 

Area of distribution: Basically local and, at most, 
regional, as archaeological evidence has been found as 
far away as Emporiae. No further evidence has been 
found to date. 

similar stones / substitute material for: None. 

3.4.7.4. Chronology
There are several reasons to suggest that this area 

might have provided stone from a very early date, e.g. 
its proximity to the old town of Girona and especially 
the find of a late Samian ware fragment at quarry site 
1.113 J.M. Nolla and J. Casas dated it to at least as 

110. Nummulitic stone has been identified at other points on the Roman ramparts, such as at Torre Gironella. 
111. Currently deposited at the MAC-Empúries. 
112.  Idem.
113. Terra Sigillata Africana D (according to the Catalan nomenclature). 
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early the 1st century BC (Nolla and Casas 1984), prob-
ably based on the date of Gerunda’s wall. The evidence 
from Empúries confirms this early Roman chronology, 
as the dedication to Marcus Iunius Silanus has been 
dated to the late 1st century BC. The use of Girona 
stone in early Imperial times is confirmed by a labrum 
fragment bearing an inscription (IRC III 63-64, 74), 
while its use in later times is evidenced by Girona 
stone tomb lids at the late Roman necropolis of Hotel 
dels Italians (Girona). 

However, despite the presence of the Samian ware 
fragment, there is not enough evidence to attribute the 
provenance of these examples to this specific site, as 
there are Girona stone outcrops in several other places 
around Girona and the traces of extraction preserved 
at this site most likely belong early modern and mod-
ern working (there are numerous records and pictures 
of quarrying until the mid 20th century to some years 
ago, and quarrying is still in progress at quarry site 4). 
Indeed, the stone used on the early Roman walls could 
have come from the same spot where it was used or 
even from the scattered, moderately thick layers of the 
same nummulitic stone that crop out in the small gar-
dens on the eastern side of Muralla Street, right next 
to the ramparts. Even though there are no clear cuts 
or terraces, the proximity to a large structure made of 
this stone (the town walls) and the somewhat simi-
lar appearance to the quarry fronts at the Pedrera d’en 
Bohiga quarry sites 1 and 2 leads us to consider it as a 
possible source. As for the other elements, a possible 
provenance from the nearby outcrops at Montjuïc hill 
cannot be dismissed. Despite a vast part of this hill 
having been obliterated by the quarrying work still in 
progress, the high quality of its stone is undeniable 
and it is in a more favourable location, next to the river 
bank and the Via Augusta, which would have made 
transportation easier. 

3.4.7.5. Discussion
The main Pedrera d’en Bohiga site (quarry site 1) is 

a very large quarry (about 70 m long and 79 m wide) 

located right below the Alfons XII tower. There is no 
clear evidence of ancient workings at the site, but the 
presence of two lines of wedge sockets and a roughly 
hewn block abandoned in the southern sector show 
that traditional methods of extraction were used here. 
The wedge holes are 8 to 5.5 cm long and are placed 
5 to 6 cm apart; the only regular block found has a 
rectangular shape and is 1.10 × 0.40 × 0.31 m. 

Different working levels are still visible in spite of 
the vegetation that covers the inner area of the site; 
there are two different flat surfaces in addition to 
the ground level in the southern part of the site. The 
long, southern front is strongly determined by the 
vertical fractures of the bedrock, which suggest that 
the lithology of the area was used to facilitate the de-
tachment of blocks at this point. This is particularly 
clear for the upper level front; the lower ones show 
a much more homogeneous and compact stone. On 
the other hand, the northern front presents a much 
less homogeneous bedrock. The vertical cut shows 
several irregular geological layers from which it is 
not possible to obtain large, regular blocks. However, 
both the northern and the southern fronts are quite 
high (no less than 6 m) (Fig. 59). In any case, this ev-
idence is mostly the result of modern and very recent 
workings. 

The Pedrera d’en Bohiga quarry site 2 is much 
smaller than the previous one and is located on the 
northern slope of the same basin. It has a north-south 
orientation and lies next to a gravel track that runs 
around the Torre Gironella quarter (Fig. 60). The 
western front is currently in a private garden, but the 
eastern front preserves clear traces of stone extraction. 
These mainly consist of artificial cuts in the natu-
ral hill slope, a line of four wedge holes and a single 
abandoned block of 1 × 0.60 × 0.40 m (Fig. 61). The 
lack of weathering patina and the roughly rounded 
wedge sockets suggest a recent date for this evidence. 
However, stone removal at this site probably stopped 
when the Torre Gironella quarter began to grow and, 
in any case, it is definitely prior to the building of the 

Figure 59. General view of  Pedrera d’en Bohiga quarry site 1.
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house. This quarry site shows a strong resemblance to 
the Pedrera d’en Bohiga quarry site 1, except that it 
is much smaller. Consequently, everything points to a 
relatively recent date for this site. Nevertheless, except 
for the find of a Samian pottery shard, the same argu-
ments used for quarry site 1 apply here. The possibility 
of this area also being used as an adjacent secondary 
spot for supplying stone to ancient Gerunda cannot 
be completely dismissed, although the only evidence 
currently available is of its use during recent times.  

Quarry site 3 is only about 50 m southeast of 
quarry site 1 and has the same features as the south 
front of quarry site 1, i.e. different working levels 
with flat surfaces that were strongly determined by 
the vertical fractures in the bedrock (Fig. 62). In fact, 
the lithology of the area was also used to facilitate the 
detachment of blocks at this site. No traces of pneu-
matic drill or explosive use are visible and therefore 
the dating of its exploitation appears to be more in 
keeping with quarry site 1 than with quarry sites 4 
and 5, which are also quite close by. In fact, at these 
two last quarry sites the only traces are of very recent 
workings. 

Quarry site 4 is currently being used by stonema-
sons working for Tallers Anglada and, although ex-
traction at the front has stopped for the time being, 
it had been in use until very recently. Quarry site 5, 
on the other hand, has been abandoned, although ac-
cording to the stonemasons still working in the area, 
and judging by the equipment left at the site, it has 
been worked until quite recently. Thus, only traces of 
very recent extraction are visible at both sites (Figs. 
63 and 64). In any case, their presence indicates the 
importance of this area for supplying stone and the 
fact that quarrying continued there is indicative of the 
high quality of the material at Les Pedreres.

3.4.8. domeny

3.4.8.1. Basic quarry features 
Location: In a wooded area between Torres de Taialà 

and Crestes de Taialà hill, north of the Germans Sàbat 
estate in the Domeny quarter (Sant Gregori, Gironès). 
This area can be reached by taking de Rimau Street to 
the Torre de Taialà ruins, where a panel indicates the 
several paths that cross the woodland (Fig. 55). 

Figure 60. General view of Pedrera d’en Bohiga quarry site 2. Figure 61. Detail of extraction evidence at Pedrera d’en Bohiga 
quarry site 2. 

Figure 62. General view of Pedrera d’en Bohiga quarry site 3. 



114. See below, 3.4.8.2 Previous studies.
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type of quarry: Opencast. 
extraction fronts: Three different quarry sites 

were located at Domeny: quarry site 1 (UTM 31T 
484298 4649965), quarry site 2 (UTM 31T 484297 
4650191) and quarry site 3 (UTM 31T 484157 
4649783) (Fig. 65).

No quarries or traces of ancient stone extraction 
remain near the old church of Sant Feliu de Domeny, 
where the initial reports placed areas of sandstone ex-
traction.114

evidence of extraction technique: Mainly orthog-
onal cuts and vertical surfaces, although the thick veg-
etation may be covering other traces (trenches, wedge 
sockets or tool marks). A group of small blocks was 
also located (quarry site 1).

extracted elements: Only small, irregular blocks 
have been found, although it is likely that larger, 

regular blocks such as those used on the late Roman 
ramparts of Gerunda were also extracted from these 
sites. 

3.4.8.2. Previous studies
The presence of a quarry site of probable ancient 

date at Domenys has been known since the mid 20th 
century and from the outset it was related to the large 
sandstone blocks in the Roman wall of Gerunda 
(modern Girona). Its location behind the old church 
of Sant Feliu, at Pla de Dalt, was included in the Carta 
Arqueològica de la provincia de Girona (IPAC 1992; 
Nolla and Casas 1984, 49, Fig. XIII, and 180) and 
it is mentioned in several papers on the origins of the 
town (Nolla 1987a, 1997). Following these studies, 
the Domeny quarry was also included in the distri-
bution map provided in IRC III (IRC III, 2 and 7). 

Figure 63. General view of Pedrera d’en Bohiga quarry site 4 (Tallers Anglada). 

Figure 64. General view of Pedrera d’en Bohiga quarry site 5.  



115. See above, 3.4.5.3 The stone (Clots de Sant Julià).
116. See below, 3.4.10.2 The surroundings of Girona. 
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However, the quarry at his spot is no longer visible. 
Moreover, X. Rocas, C. Roqué and Ll. Pallí were the 
first to mention the existence of several pits between 
Torres de Taialà and Crestes de Taialà, and they group 
them under this same name (Domeny) (Rocas, Roqué 
and Pallí 2002, 79).

Some mediaeval documents mention the Domeny 
area, and particularly the area next to the old church of 
Sant Feliu de Domeny, as Parietes Ruffini. Even though 
the connection is not clear, it seems that this area was 
somehow related to the same person who built Porta 
and Torre Rufina in Gerunda (modern Girona) (IPAC 
1992; Nolla and Casas 1984, 195).

3.4.8.3. The stone 
common name: Clots stone (pedra dels Clots)
Lithology: A sandstone extremely similar to that 

found on the outcrops at Clots de Sant Julià (i.e. Clots 
stone), as it belongs to the Membre Barcons.115 It is a 
mid Eocenic (Lower Bartonian) sandstone of various 
grain sizes (from mid-grained sandstone to microcon-
glomerates) with quite homogeneous lithologic fea-
tures, although it has a more marked stratification than 
at Clots de Sant Julià and Puig d’en Torró. Neverthe-
less, it has the same degree of resistance as Clots stone 
from the Baix Empordà plain once it has been cut from 
the bedrock (Rocas, Roqué and Pallí 2002, 22).

Macroscopic description of the stone: It is very sim-
ilar to the Clots de Sant Julià stone. It is a medium to 
coarse grained (0.5-2 mm in diameter), mostly ochre-
coloured sandstone with no visible matrix. Sometimes 
it has a rather greyish tinge. Although it is quite porous 
and seems to be quite weathered on the quarry surface, 
it is in fact quite a compact stone perfectly suitable not 
only as building material but also for other finer pur-
poses (sculptures, making stone objects, etc.).

Microscopic description of the stone: It is an arko-
se sandstone of the same texture and composition as 
Clots stone: quartz (50-40%), heavily altered feldspars 
(50-40%), Lydian stone (<5%), schists (<5%) and the 
presence of glauconite (Rocas, Roqué and Pallí 2002). 
This last element, which also appears in Clots stone, 
distinguishes it from the other sandstones of the Baix 
Empordà plain. There are also iron oxides resulting 
from glauconite alteration. Porosity is quite high and 
mostly primary.

use of the stone: Most probably as a building ma-
terial. It is widely assumed that the large sandstone 
ashlars of the late Roman wall of Gerunda came from 
this site. Most of them are visible at Torre Gironella 
and Porta Rufina, as well as at Portal de Sobreportes 
(Girona). Moreover, some sandstone ashlars found at 
the archaeological sites of Sant Julià de Ramis (an early 
Roman temple and a later Roman military fort) are 
also made of local sandstone that probably came from 
the nearby quarries, either at Domeny or Can Guilana 
and Sarrià de Dalt.116 

However, other uses cannot be discounted. Al-
though no analysis has been made to confirm its prov-
enance, several late Roman pedestals from Gerunda 
(IRC III 7) and some tomb lids found at the late Ro-
man necropolis at Hotel dels Italians in Girona (Ma-
taró and Rigo 1992) may also have been made with 
this sort of stone.  

Area of distribution: Local and most likely restricted 
to the nearby town and its immediate surroundings. 

similar stones / substitute material for: None.

Figure 65. Domeny: location and sketch of the quarry sites rel-
evant to the study (Orthophoto of Catalonia, 1:5.000, ICC). 



117. To give an idea of their size, the larger ones with an approximately rectangular shape were about 0.60 × 0.40 × 0.30 m.
118. He calls ‘intermediary open-air extraction’ the type of quarry site where extensive, horizontal extraction elements were combined 

with some special features of an intensive, vertical extraction (Bessac 2003b, 26). 
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3.4.8.4. Chronology
Uncertain. An ancient date is widely assumed for 

the quarry next to the old church of Sant Feliu de Do-
meny and the Carta Arqueològica even specifies that 
it is from the 3rd century AD. This date is most likely 
inferred from the assumption of its use to build the 
late Roman wall of Gerunda, although no further data 
on which this date is based is provided. However, no 
hypothesis has been put forward about the chronol-
ogy of the quarry sites discussed here. Even though a 
similar date is very plausible, a later origin (mediaeval 
or post-mediaeval) cannot be completely ruled out, at 
least for quarry site 1. 

3.4.8.5. Discussion
The Domeny quarry sites are quite small or rela-

tively restricted exploitations spread over a low hill 
east of Girona. Quarry site 1 consists of a small pit of 
a fairly rectangular shape located about 10 m south-
west of Mas Can Comamala. Most of its front is not 
visible because of the dense vegetation and the ac-
cumulation of small blocks lying on it. However, the 
steep depression of the terrain attests to its artificial 
nature and the south face presents clear evidence of 
quarrying (two large artificial corners resulting from 
orthogonal stone extraction) (Fig. 66). In spite of its 
size, it matches the features of a trench-type quarry 
site as the pit opens onto the adjacent path (cf. Bes-
sac 1999a, 32, Fig. 24A, 2003b, 26, Fig. 7c). The 
numerous blocks left at the site are small in size117 
and the large majority of them are quite irregularly 
shaped (Fig. 67). Although their size may be due to 
the strong bedding of the bedrock at this point, their 
irregular shapes suggest that they are not of ancient 
date but rather recent, and the result of occasional, 

unsystematic quarrying. No other traces of quarrying 
are preserved at the site. 

Quarry site 2 is located on the southwestern slope 
of Crestes de Taialà hill. It is the largest of the three 
Domeny quarry sites and consists of an open, oval cut 
that, even though it cannot be clearly examined due to 
the thick vegetation that covers it, is perfectly reflected 
in the abrupt unevenness of the ground. In fact this is 
almost the only evidence left at this site, as it is not only 
densely covered by bushes and trees, but is also cut in 
two by the track that goes to the top of the hill. How-
ever, there are also some large blocks scattered around 
this area. Although those in the area below the track 
could be the result of its construction, the track is not 
cut so deeply into the ground as to produce so many 
large blocks. On the other hand, the fact that some of 
them are on the upper part of the track, together with 
the lack of steep, natural slopes on this hill, suggests 
that they were probably the product of artificial, inten-
tional detachment. Although it is clearly an intermedi-
ary opencast extraction as defined by J.-C. Bessac,118 
it is not possible to discern with more precision which 
specific type of quarry it matches. 

Quarry site 3 is on the eastern side of the road 
that runs around the west flank of Torres de Taialà 
hill, in the area known as Can Catofa. Overall, it 
has exactly the same features as the previous quarry 
(roughly oval cut on the western flank of the hill), 
although it is more visible both because it was not 
affected by the road building and because the veg-
etation is not so thick. Nevertheless, no other evi-
dence of stone extraction was found there. No traces 
of abandoned blocks or elements used to prize off 
stone from the bedrock, such as trenches or wedge 
sockets, were identified and the vertical surface of the 

Figure 66. Partial view of Domeny quarry site 1. Figure 67. Abandoned blocks at Domeny quarry site 1. 



119. See below, 6. The quarries of Tarraco and its territorium.
120. See above, 3.4.7 Pedrera d’en Bohiga, de la Bohiga or Les Pedreres.
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front is so worn down that no tool marks have been 
preserved (Fig. 68). 

Despite the paucity of the data, an overall glance at 
these three quarries reveals that there are several coin-
ciding aspects between the last two sites, whereas quar-
ry site 1 presents a comparatively different appearance. 
It is also interesting to compare the extraction strate-
gies at Domeny, Clots de Sant Julià and Puig d’en Tor-
ró, all of which supplied the same sort of stone (Clots 
stone). An initial feature that stands out is the fact that 
only Domeny quarry site 1 has the orthogonal corners 
on the quarry fronts. They are proof that a regular pat-
tern stone detachment based on an orthogonal mod-
ule was employed at this site. The absence of this sort 
of evidence at Clots de Sant Julià and Puig d’en Torró, 
where clear traces of square blocks are very rare and 
flat walls with a rounded or oval outline predominate, 
implies that a rather different extraction pattern was 
carried out. Quarry sites 2 and 3 present a more likely 
shape, as they seem to be slightly curved. However, this 
is the only coincidence between Domeny quarry sites 
2 and 3 and the Baix Empordà plain pit-type quarries. 
It is, therefore, not possible to confirm an ancient date 
for these sites. On the other hand, the orthogonal cuts 
at quarry site 1 match the common extraction method 
observed at most of the ancient quarries, such as those 
near Tarraco.119 In any case, it seems at least unusual 
that different extraction strategies were used simulta-
neously in such close proximity and for the same type 
of stone, especially considering that quarrying extrac-
tion methods and strategies underwent only slight 
changes over many centuries. 

Therefore, they are not enough to conjecture about 
its chronology and not even to venture whether they 
were used in a different period. Indeed, the evidence 
currently available can only be used to acknowledge 
the possibility that they were opened during Roman 

times. In fact, it is widely assumed that the sandstone 
blocks used to build the late Republican temple of Sant 
Julià de Ramis and the late Imperial walls of Gerunda 
(modern Girona) came from these sites (Burch et al. 
2005, 42; Burch et al. 2001, 137; 2005, 42; 2006, 38; 
Nolla 1987a, 74, 1997, 28; Rocas, Roqué and Pallí 
2002, 24) and it seems very plausible indeed due to 
the close proximity of these sites.

In any case, the small size of these sites and the 
consequently restricted volume of stone quarried from 
them suggest that they were only short-term quarry 
sites. If this area was indeed used to supply building 
stone for Gerunda and the surrounding settlements, it 
was without a doubt as part of a wider group of quar-
ries that exploited this same stone (i.e. other sites at 
Domenys and the probable quarries at Sarrià de Dalt 
and Can Guilana).

3.4.9. Pedrera del cementiri

3.4.9.1. Basic quarry features
Location: About 250 m west of Girona Cemetery, 

on the south flank of the same hill as Pedrera d’en 
Bohiga or Les Pedreres (i.e. the final foothills of Les 
Gavarres massif ) (Fig. 55). It faces the C-250 road 
(Girona-Sant Feliu de Guíxols) and the Onyar River 
before it flows into the Vista Alegre neighbourhood 
(Girona, Gironès).

type of quarry: Opencast.
extraction fronts: A single extraction front has been 

identified (UTM 31T 486250 4647077) (Fig. 69).
evidence of extraction technique: The dense veg-

etation that covers most of the front prevents a thor-
ough examination. However, no traces of wedge holes 
or trenches were found, whereas scattered evidence of 
recent use (pneumatic drilling) on the upper part of 
the front was visible. 

extracted elements: No evidence of extracted ele-
ments was found at the site; thus, the type of element 
extracted at this quarry remains unknown. 

3.4.9.2. Previous studies
This quarry is not recorded in the Carta Arque-

ològica, nor has it been mentioned in the previous lit-
erature. 

3.4.9.3. The stone 
common name: Pedra de Girona (Girona stone), 

but with significantly fewer nummulites visible to the 
naked eye. 

Lithology: It belongs to the same Lower Lutetian 
limestone outcrops as those exploited at the Pedrera 
d’en Bohiga or Les Pedreres quarries.120 These lay-

Figure 68. View of Domeny quarry site 3 extraction front. 
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ers usually have a decimetric thickness and the mid 
to upper levels show a high fossil content (alveolines, 
miliolids and nummulites); however, the stone at the 
Pedrera del Cementiri quarry presents slightly differ-
ent features. Firstly, the layers are less homogeneous 
and compact than at Pedreres d’en Bohiga or Les Pedr-
eres (i.e. the amount of diaclasses and natural fractures 
is very high), and secondly, the stone is of lower qual-
ity and presents far fewer nummulites than the stone 
from the Pedrera d’en Bohiga quarry. 

Macroscopic description of the material: As al-
ready mentioned, this stone has a lower nummulite 
content than the typical Girona stone. Moreover, the 
few nummulites visible to naked eye are smaller (up to 
0.2 mm of diameter) and roughly oval in shape (Fig. 
70). There are also very small fragments of other fos-
siliferous shells. However, the carbonaceous silt matrix 
that varies from a light grey to yellow takes up most 
of the rock. 

Microscopic description of the material: It is a 
wackstone, as this variety of Girona stone is matrix 
supported (i.e. the nummulites are scattered through-
out the matrix) (Dunham 1962). Its bioclastic content 
does not differ from the typical Girona stone. Thus, be-
sides nummulites, there are also fragments of bivalves 
(pectinids and ostreids) and the occasional assilina 

use of the material: As nummulites are not so ob-
vious in this variety of Girona stone and it is difficult 
to identify it with the naked eye, its use is not well at-
tested to in the archaeological record. Thus, there is no 
data on whether it was used in ancient times.  

Area of diffusion: Likewise, no proof of the distri-
bution of this stone has been recorded to date. 

similar stones / substitute material for: None. 

3.4.9.4. Chronology
Probably modern or very recent. Despite the thick 

bushes and trees that cover the front, no evidence of 
extraction following the traditional methods were 
documented at this quarry site, whereas very recent 
extraction is shown by several vertical pneumatic drill 
grooves. Moreover, local stonemasons also recall that 
it was used for a short period and then abandoned due 
to the low quality of the stone. Therefore, it seems 

Figure 69. Pedrera del Ce-
mentiri: location of the quar-
ry (Orthophoto of Catalonia, 
1:5.000, ICC). 

Figure 70. Macroscopic photo of Girona stone from Pedrera 
del Cementiri quarry. 



121. The front was not easily accessible and unfortunately it was not possible to continue the close examination of the foothills in this 
direction. 
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probable that it was quarried some time during the 
20th century. 

3.4.9.5. Discussion
This is a quite large site, whose front extends about 

at least 90 lineal meters, although it may be even long-
er towards east.121 Nevertheless, it was possible to see 
enough to confirm that the 7-to-10-m-high vertical 
walls were not natural, but man-made (Fig. 71). How-
ever, there is not enough evidence to relate this front’s 
extraction traces to ancient quarrying. The absence 
of traces such as trenches, grooves or wedge sockets 
is significant. On the other hand, there are scattered 
vertical grooves resulting from pneumatic drill use and 
the general appearance of the site strongly resembles 
that of very recent quarries (Pedrera d’en Bohiga or 
Les Pedreres quarry sites 4 and 5). Despite its favour-
able location alongside the Onyar River, which would 
have provided an easy way to transport the blocks to 
the town, the stone from this quarry is of lower quality 
than that of the quarries closer to the town (Pedrera 
d’en Bohiga or Les Pedreres). This, and the fact that 
this quarry site has not been taken into account in the 
various archaeological studies or the Carta Arqueològi-
ca, despite its proximity to Girona, strongly point to it 
being only of recent use. 

3.4.10. other evidence

In addition to the above quarries, other evidence re-
lating to probable ancient quarries in the area of mod-
ern Girona province has been collected in several works 
(Àlvarez and Bru 1983; Àlvarez, Galindo and Prada 
unpublished-a; Nolla and Casas 1984; Sanmartí Grego 
1995). However, this has not been included among 
the above quarries for various reasons. Some of them 
did not fall within the geographical limits of our spe-
cific research areas and it was not possible to extend 
the survey further than those areas most likely to have 
supplied stone for Gerunda and Emporiae. This meant 
that priority was given to quarries in the immediate 
surroundings of these urban centres and those in which 
the geological features of the stone match those ob-
served at archaeological sites. Thus, the other quarries 
outside these areas, e.g. those on the eastern and south-
ern flanks of the Montgrí massif (the Bellcaire and Tor-
roella de Mongrí quarries) or at Beuda (see Nolla and 
Casas 1984, 49, ill. XIII), had to be put to one side 
until further research in this direction can be pursued. 

Other places were dismissed as not enough evi-
dence was found during the detailed search of the area 
to be able to decide whether they had been quarried, 
either in ancient times or in later periods. Finally, 

there was a group of possible quarries mentioned in 
the literature that we were unable to find during the 
survey, either due to urban development in the area 
or, in more isolated woodlands, dense vegetation that 
hindered a close examination. 

3.4.10.1. The surroundings of Empúries 
Several specific spots in the immediate surround-

ings of Empúries were inspected during the field sur-
vey, on the basis of the above-mentioned authors’ ref-
erences (Fig. 72):

• The southern end of the so-called Greek Wharf 
(Moll Hel·lenístic) (UTM 31T 510136 4665123)

• Muscleres Grosses (UTM 31T 510295 
4665159)

• Platja del Portitxol-Les Coves-Platja del Rec 
(UTM 31T 510208 4664697, 510377 4664514 and 
510320 4664312, respectively); although they are 
considered separately in the literature, they can be 
grouped together as they are very close to each other 
and show very similar traits. 

• L’Escala, which is mentioned by E. Àlvarez and 
E. de Bru (Àlvarez and Bru 1983) but since no traces 
of extraction were found during the survey of the area, 

Figure 71. Partial view of the upper part of Pedrera del Cemen- 
tiri quarry front, almost covered by trees and climbing plants. 



122. He distinguishes between the ‘vertical-horizontal-extensive’ method and the ‘vertical front method’. The former used the natural 
lines of breakage in the rock, thus forming layers of extraction delimited by small vertical marks, and the latter consisted of prising off chunks 
of rock and letting them fall to the bottom of the cliff, where they were cut before being transported to their place of use (Sanmartí Grego 
1995, 160).  

123. See above, 3.4.1.1 Basic quarry features  and 3.4.2.1 Basic quarry features, respectively. 
124. The presence of some underwater structures discovered by X. Nieto and his team near Muscleres Grosses, to which these blocks could 

belong. My warmest thanks to J. Tremoleda, archaeologist from MAC-Empúries for this information and his very interesting remarks. 
125. Today most of the area is a campsite (Camping Riells) and the small sector left outside, which was surveyed in detail, did not reveal 

any traces of stone extraction.
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it was not possible to locate either the point or the area 
they refer to.

• La Punta-Punta de l’Olla (UTM 31T 511167 
4664189 and 511329 4664090, respectively).

• Corral d’en Pi, which is further away, in the ur-
ban centre of L’Escala, and takes its name from a cur-
rently restricted pinewood area.

The same Upper Albian-Cenomanian limestone 
outcrops described at the quarries already discussed 
around Empúries (Empúries stone) are found in 
these areas. Indeed, A. Àlvarez and E. de Bru’s prov-
enance study demonstrates that there is a strong re-
semblance between some of the stone objects found 
in Empúries and the stone from Portitxol Beach and 
L’Escala (Àlvarez and Bru 1983). However, on the 
whole it is more fractured than at the quarry sites 
discussed above (i.e. Santa Margarida and Santa 
Magdalena, Sant Martí d’Empúries and Mar d’en 
Manassa) and there is an overwhelming lack of clear 
evidence of quarrying, even considering that the nat-
ural diaclasses and bedding of the layers would have 
been used to facilitate the separation of blocks from 
the substratum. On the other hand, E. Sanmartí does 
not provide any description of the traces at each site 
from which he infers the two methods of extraction 
supposedly used there.122 

Greek Wharf (Moll Hel·lenístic), Muscleres Grosses 
and Platja del Portitxol-Les Coves were surveyed with 
particular care, as they are closer to Empúries and to 
other sites with clearer traces of stone extraction. In 
fact, the total absence of trenches and wedge holes is 
not a particularity of these sites; neither do the sites of 
Santa Margarida and Santa Magdalena and Sant Martí 
d’Empúries present much evidence of them either.123 
However, the difference lies in the fact that not even 
relatively regular cuts are visible in the immediate en-
virons. Therefore, although sporadic use of stone from 
these sites cannot be ruled out, there are no traces 
of them being areas of continuous block extraction 
even for a short period of time. The case of Muscleres 
Grosses is worth mentioning as there are two roughly 
regular blocks that could have been artificially cut. 
It could be suggested that sporadic blocks from this 
point were used at the nearby Greek Wharf, although 
other hypotheses are currently being studied.124 

Corral d’en Pi is also worth a special brief dis-
cussion, since it has been included at the Carta Ar-
queològica, along with other well attested quarries in 
northeastern Catalonia (Nolla and Casas 1984, 76-77, 
49, ill. XIII). Nevertheless, the description of the site, 
which we have to rely on since no traces are currently 
visible,125 gives more importance to other elements; 
thus, the only source of information is E. Ripoll and 
M. Llongueras’ paper on the wharf at Riells, where the 
quarry location is marked on an aerial photograph (Ri-
poll and Llongueras 1974, 278, Fig. 1). It seems that 
even if traces of quarrying had been preserved there, 
they would not imply the presence of a quarry itself, 
but rather of sporadic detachment of stone blocks to 
build the adjacent structures. Nevertheless, its identi-
fication is still significant in view of the scant evidence 
of quarrying identified around Emporiae. 

Figure 72. Topographic map showing the location of the sur-
veyed points near Empúries: Greek Wharf (a), Muscleres Gros- 
ses (b), Platja del Portitxol-Les Coves-Platja del Rec (c), L’Escala 
(d), La Punta-Punta de l’Olla (e) and Corral d’en Pi (f ). 



126. A comprehensive reference list up to 1984 is provided in the Carta Arqueològica de les comarques de Girona (Nolla and Casas 1984, 
49, il. XIII, 181, 195) and later they are mentioned in several studies of ancient Gerunda (modern Girona) and the very recent work on Clots 
de Sant Julià (Nolla 1987a, 74, 1997, 29; Rocas, Roqué and Pallí 2002, 24, 78, Fig. 38). 
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3.4.10.2. The surroundings of Girona 
Some references to other quarries around Girona 

were considered in this study, two of which were re-
corded on the left bank of Ter River. They are Can 
Guilana, which has appeared in the literature since 
the mid 20th century, but which we unable to find, 
and Sarrià de Dalt, which was identified later126 (Fig. 
73). 

The first two quarries are on the same Membre 
Barcons Unit sandstone layer as Domeny, Clots de 
Sant Julià and Puig d’en Torró. However, we were un-
able to locate either of them during the survey. To 
begin with, the area around Can Guilana Mas is cur-
rently under development as the Golf Girona estate 
and is expanding towards the south. Thus, it is very 
likely that any trace of ancient quarrying has been 
destroyed. Therefore, we have to rely on J.M. Nolla 
and J. Casas, who stated that extraction seemed to 
have continued until recent times. It is also notewor-
thy that they refer to this site as a pedrera (quarry), as 
opposed to the term pedrera antiga (ancient quarry) 
they use to describe Domeny (Nolla and Casas 1984, 
181). The date given in the Carta Arqueològica (late 
Republican to early Imperial) is not supported by 
any data or evidence and thus it is impossible to as-
sess its reliability. Likewise, no traces of quarry sites 
were located at Sarrià de Dalt. Despite the fact that 
X. Rocas, C. Roqué and Ll. Pallí place it in the area 
known as La Sorrenca, we carried out the survey with 
no results. However, the existence of quarry sites can-
not be completely ruled out, as the dense shrubbery 
and trees made it impossible to make a detailed check 
of the whole area. Therefore, no further information 
about these sites could be gathered.  

3.4.10.3. Central area of the Baix Empordà plain
Traces of quarrying activity were also identified 

near the village of Pals (Baix Empordà), about 8 km 
from Clots de Sant Julià and Puig d’en Torró. They 
were first mentioned by X. Rocas, C. Roqué and Ll. 
Pallí, who place them in the hills known as the Quer-
manys, east of Pals, and particularly on the lower one 
(Quermany Petit) (Fig. 74). These hills are formed by 
a sandstone outcrop and the stone bears a strong re-
semblance to Clots de Sant Julià and Peratallada stone. 
In fact, they can only be differentiated through mi-
croscopic observation of the silica nodules or seams 
(Rocas, Roqué and Pallí 2002, 21-23, Fig. 2). 

The main extraction area at Quermany Petit is lo-
cated on the top of the hill. A small square extraction 
area with orthogonal cuts, an example of a half-cut, 
rectangular block of approximately 1.30 × 0.8 × 0.55 

m and a 9-cm-wide trench are preserved. However, the 
majority of the elements extracted there were in fact 
large millstones about 1.40 to 2 m in diameter; the 
sole exception is one of up to 4.48 m in diameter. The 
trenches delimiting these millstones are 8-9 cm wide. 
Nevertheless, no elements made of sandstone match-
ing that from Quermany have so far been identified in 
the archaeological record. This means that there is no 
reliable data to support a Roman dating for this quar-
ry. Therefore, the chronology proposed by the Carta 
Arqueològica for this site (mediaeval) (IPAC 2002) is 
likely to be correct, as the nearby town of Pals grew 
considerably during this period. The large number 
of millstones extracted at Quermany most probably 
supplied the need for corn-grinding equipment in the 
village. 

Finally, the identification of certain types of stone 
whose source has not been located has also to be taken 

Figure 73. Topographic map showing the location of the 
places mentioned around Girona: Can Guilana (a) and Sarrià 
de Dalt (b). 



127. See above, 3.3 Local stones identified in the archaeological record.  
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into account. This is the case of the so-called pedra 
de la cisterna.127 It was largely used at Emporiae to 
build water collecting systems and cisterns, hence its 
name, and thus it was undoubtedly used in ancient 
times. It is a very soft, friable sandstone of a light 
yellow colour, the source area of which has yet to be 
identified, although J.-C. Bessac suggests an outcrop 
with similar features located along the coast between 
Cadaqués and Port de la Selva (Bessac 1993b, 299) 
and A. Àlvarez and E. de Bru believe that it may come 
from a small, relatively nearby quarry that was already 

exhausted in Antiquity (Àlvarez and Bru 1983, 162). 
Other sorts of stone of supposed local origin identi-
fied at Empúries are a dark-coloured limestone and 
a soft limestone (Rodà 1998, 118; 2005, 463) and 
a dark-coloured sandstone from consolidated dunes 
(eolianites) (Sanmartí Grego 1995, 158). As none of 
them provide further data about these materials, little 
else can be done but to state their existence. However, 
the survey of the immediate area around Empúries 
leaves little room for assuming that they are of local 
origin. Moreover, they are not reflected in A. Àlva-
rez and E. de Bru’s provenance study and although 
the selection of the archaeological material analysed 
could have been determined by a previous choice of 
what sort of stone was found in the field survey, this 
does not seem to be the case, as stone from farther 
away, such as Clots sandstone and microgranodiorite 
porphyry were also considered. It is also significant 
that the other study on lithic resources and use at 
Empúries (Bessac 1993b) does not mention a dark-
coloured rock either and only the softer limestone and 
imported material are considered. Thus, it seems that 
a regional provenance (i.e. not a strictly local prov-
enance) is more plausible. Further research on the 
geological characterisation of these materials will be 
needed to pinpoint a possible source and embark on 
the localisation of their possible quarries.

Figure 74. Topographic map showing the location of the Quer-
many Petit quarrying area, near Pals. 





128. Following an initial archaeological excavation in 1987, a series of campaigns was carried out between 1987 and 1989 and 1992 and 
1994 (see García Biosca and Monleón 1992; García Biosca and Reyes 1994; Monleón and Reyes 1993; Puig et al. 1994). A survey of the 
territory was undertaken by Reyes et al., while a survey of the southern part of the town and the adjacent area of Lloris was carried out by 
Strutt et al. in 2002 (see Reyes, González Villaescusa and García Biosca 1998; Reyes, Villaescusa and García Biosca 2001; Strutt, Gutiérrez 
Garcia-M. and Reyes 2003).

129. Reyes et al. identified a long, straight stretch of the road near the village of Conques as a fossilized Roman road (Reyes, González 
Villaescusa and García Biosca 1998). Once past the town of Aeso, this road crossed the stream of Barranc de la Colomera, where the remains 
of a Roman bridge still stand, and it is believed that it climbed to Coll de Comiols through Pla de Gafans and Pla de Covet. Nevertheless, 
the lack of archaeological evidence makes it impossible to track its specific route. 
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4.1. Brief location and background

The town of Isona (ancient Aeso) is in the centre 
of the Pallars Jussà region in northwestern Catalonia, 
some 150 km from modern Barcelona (ancient Barci-
no) and about 90 km from modern Lleida (ancient Il-
erda) (Fig. 1). It is situated on a low hillside delimited 
by two streams in the centre of the Conca Dellà area, 
on the southern slopes of the Pre-Pyrenees mountain 
chain. Conca Dellà consists of a plain some 500 m.a.s.l. 
and encircled by mountains which rise to a height of 
1000 m.a.s.l. The ancient town of Aeso originated as a 
settlement occupied by the local pre-Roman people of 
northwestern Catalonia, the Lacetans. It had a strategic 
situation as it was located on a natural route leading 
from the southern plains through to the high valleys 
of the Pyrenees, as well as being in a central position 
to the control of the surrounding fertile land. This 
first settlement was also documented on indigenous 
coins as ‘Eso’, the origin of the Roman name of Aeso. 
The surviving ancient structures attest to the large-
scale restructuring of the town under the Romans in 
the late 2nd and early 1st centuries BC. Indeed, after a 
brief establishment of a military camp on the site of 
the former indigenous town, the Romans founded the 
town of Aeso ex novo. In particular, the building of the 
Cyclopean defensive walls (P.R.A.M.A. 1990, 112 ff ) 
delimits the area of this new urban centre (Paya, Puig 
and Reyes 1994). Aeso was mentioned by Pliny, who 
cited it as a stipendiarius town (Nat. Hist., III, 23), 
and Ptolomey, who alluded to its Lacetan origin (Geo-
graphia, II, 9, 71). 

The population of Aeso increased during early Im-
perial times and part of the defensive wall was demol-
ished to allow the town to grow towards the south. 
Little is known about the town plan and the public 
buildings that may have been situated in its centre. 
From the 3rd century AD onward, the town seems to 
have declined, leading to an almost complete lack of 
remains, both archaeological and literary, during the 
late-Imperial period and the early Middle Ages. 

Scholarly and antiquarian interest in this site com-
menced in the mid 19th century, mainly due to the 

many stone inscriptions found there. For centuries, the 
main studies of Aeso were based on the epigraphy (CIL 
II; Moner de Bardaxí 1868; Puig i Cadafalch 1934). 
Although inscriptions are still the main source for re-
search on ancient Aeso (IRC II; Pons 1976; 1982, 11-
44), archaeology has become an important tool with 
several surveys and archaeological campaigns having 
been undertaken both in the town and its surround-
ing territory.128 The study of the territory surround-
ing Aeso led to the location of Roman villae at Lloris, 
Pla de Covet, La Bastida and Sant Romà d’Abella, the 
identification of a Roman land division and a possible 
route for the Roman road.129 

4.2. Geological setting (Fig. 75)

The geology of the Conca Dellà consists of folded 
Mesozoic-Eocene formations and Tertiary and Qua-
ternary deposits. The more recent Lower Eocene de-
posits lay on an Upper Cretaceous layer where a large 
number of dinosaur fossils and footprints have been 
found (K5-P1). Limestone layers belonging to the 
early Tertiary (Palaeocene) appear interspersed among 
these materials in the middle part of the series and have 
a very characteristic grey colour. Oligocene conglom-
erates predominate in the eastern part of Conca Dellà. 
Upper Cretaceous materials from the Maastrichtian 
Age belonging to the lower stratigraphic units of the 
Tremp Group cover most of the study area, except for 
Mont de Conques, which is a small travertine pla-
teau that lies on the predominantly clayey materials 
(Q2C). They consist mostly of lutites, although sand-
stone and conglomerates, as well as limestone layers 
appear interspersed among them. These limestones are 
basically micrites and boundstones with various pro-
portions and types of fossil shells that can sometimes 
be seen macroscopically and sometimes only through 
a microscope. They are also partially covered by more 
recent sediments transported from the nearby moun-
tains that settled in alluvial fans and dejection cones 
forming mostly conglomerates (Quaternary materials 
that are not reflected on the geological map). 
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Finally, Upper Cretaceous rock formations also 
dominate the north-to-northeast section of the study 
area. They consist of a wide range of stone: marls, 
limestones and even conglomerates. Nevertheless, the 
eastern area is predominantly formed by greenish-grey 
calcarenites, white-yellow quartz sandstone with some 
grey-to-white marlstones (K5), whereas the northern 
area presents a larger variety of materials. The area 
near Abella de la Conca is characterised by the almost 
verticality of the layers, which are basically formed of 
Upper Santonian marls, sandstones and limestones 
(K4), Coniacian-Lower Santonian limestones (K3C) 
and Turonian-Lower Coniacian limestones and marls 
(K3D). 

4.3. Local stones identified in the 
archaeological record 

Basically, two types of stone used at Roman Aeso 
became the object of our attention: a light grey to 
yellowish limestone used to produce of the many in-
scribed pedestals found in this town and a grey, shelly-
limestone used to build the Roman wall (Table 4).

Although it is likely that other local stones were 
also used at ancient Isona, not only for inscriptions, 
but also for building purposes, the two materials listed 
above provide the best evidence of stone use at Aeso. 
No common name is known for either of them, prob-
ably due to the fact that, as opposed to other areas,130 
they were little used except for occasional, private pur-
poses (i.e. no stone quarrying industry has developed 
in post-mediaeval or recent times).

Figure 75. Geological map of mo- 
dern Conca Dellà showing the 
location of the quarries around 
Aeso: Antic Camí de Sant Sal-
vador (10) and Gafans (11); and 
a summary key of the geological 
strata relevant to the study (Up-
per Cretaceous-Palaeocene: K5-
P1A=conglomerate, clay and red 
sandstones; Upper Cretaceous: 
K3C=massif and reef limestones; 
see the complete key in Appen-
dix 1 (Geological Map of Cata-
lonia, 1:250.000, ICC). 

130. The case of the Tarraco (modern Tarragona) area is illustrative: the continuous use of many of the local stones led to their naming 
as result of the need to distinguish them from each other and to accurately refer to each of them (see below, 6.3 Local stones identified in 
the archaeological record). 



131. They are deposited at three different places: at the Museu d’Isona i Conca Dellà (pedestals IRC II 30, 41 and 23, all those from the 
2nd century AD), at the MAC-Barcelona (IRC II 19, 26, 27, 28, 38, 40) and embedded in the Isona parish church walls (IRC II 29, 33).

132. See below, 6.3 Local stones identified in the archaeological record (for a general description of the stone) and 6.6. Cretaceous Stone 
quarries near Tarraco (for the specific quarries that supplied Santa Tecla stone). 
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The study of the Isona epigraphs showed that the 
large majority of them were inscribed on limestone. 
Among them, a group of Roman pedestals of similar 
morphology and made of the same type of stone was 
identified by A. Àlvarez in collaboration with G. Fa-
bre, M. Mayer and I. Rodà (IRC II);131 they called 
the stone calcària d’Isona (Isona limestone). The 
dispersion map they provide shows a manifest pre-
dominance of this material in the area of Aeso, even 

though some other materials, such as shelly limestone 
and sandstone, were also recognized (Fig. 76).

Isona limestone is a hard, usually light grey to grey 
Cretaceous limestone with occasional white veins (re-
crystallised calcite) and no shells visible to the naked 
eye. Occasionally, it may also have a yellowish tinge, 
and when this is the case, it greatly resembles Santa 
Tecla stone from near Tarragona.132 Geologically, it 
only matches the outcrops in the area of Abella de la 

Figure 76. Dispersion map of the 
stone used for epigraphic monu-
ments in Lleida province. The 
materials are sandstone (I), shel-
ly limestone (II), limestone (III), 
Isona limestone (IV), marble (V) 
and Pyrenees marble (VI) ((from 
IRC II, 14, map 3).



133. Personal communication by R. Gaete, geologist and director of the Museu d’Isona i Conca Dellà. My warmest thanks to him for 
his kind help during the survey of the area. 

134. See below, 4.4.3.1 Abella de la Conca. 
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Conca133 (K3 and especially the Santonian limestone 
layer). Although the stone of these pedestals was not 
analysed, the ICC provides a detailed description of 
these layers: they are limestones with corals, miliol-
ids, algae, braquiopods, rudistes, bivalves and echi-
noderms. Moreover, samples from the layers showing 
a strong resemblance to the stone from the pedestals 
were taken near Abella de la Conca.134 The petrologic 
analysis shows that they are sorted biosparites (Folk 
1959, 1962) with common bioclasts on a microsparite 
cement. Red algae fragments predominate, but there 
are also some oolits, bryozoans, gasteropods, miliolids 

and rotalids. Quartz grains and iron oxides are also 
visible in the matrix (Fig. 77). 

On the other hand, the stone used on the Roman 
walls is very particular and easy to distinguish, even 
macroscopically. It is a dark grey limestone with vari-
able shell presence: it may have abundant, very large 
fossil clam shells (bivalves) on a homogeneous matrix 
or it may present a rather uniform appearance with 
almost no fossil shells (Fig. 78). Although it also be-
longs to the Upper Cretaceous formations, it comes 
from limestone layers that appear interspersed in the 
marls and clayey soil from the Maastrichtian Age that 
predominate in the territory of Isona i Conca Dellà 
(Fig. 75, K5-P1). No analyses of the stone from the 
Roman wall are available, but samples from the source 
areas were taken and observed under the microscope. 
They are poorly-sorted biosparitic limestones (Folk 
1962) with abundant allochems. Bivalves predomi-
nate and range in size from microscopic to very large, 
although red algae fragments are also significant. 
Small miliolids, peloids, bryozoans, echinoderms and 
urchin thorns are visible on a microsparitic matrix. 
There are also scattered, subrounded quartz grains 
and occasional flint and glauconite, as well as iron ox-
ides (Fig. 79).

The survey of the territory to identify the sources 
of these two specific stones had scant support from the 
literature, as only a single quarry site was mentioned 
(IPAC 1994). Thus, the large epigraphic record from 
this city and the testimony of the Roman wall became 
the starting point for our research. Therefore, our ex-
amination of the territory of Aeso was determined by 
several elements. On the one hand, the proximity to 
the Roman town and the possibility of gaining easy 
access to it, and on the other, the archaeological finds 
and other elements or places recorded in the Carta Ar-
queològica that are scattered all over the surrounding 
territory, and finally, the geological layers that match 
the type of stone identified on the pedestals and the 
Roman walls. Therefore, the areas consisting of the 
low hills that lay on each side of the town and op-

Figure 77. Macroscopic (above) and microscopic (below) 
photos of Isona limestone (microphotograph at 30×, crossed-
polars). 

Common 
name

Type of stone Geological date Quarries Use

Isona 
limestone

Limestone
Cretaceous 
(Santonian?)

Unknown (probably erratic 
blocks from Forat d’Abella)

Epigraphy (pedestals)

? 
Very shelly 
to non-shelly 
limestone

Cretaceous

(Maastrichtian)

Antic Camí de Sant Salvador, 
Gafans

Building 

Table 4. Summary table of the stones recorded in the archaeological record in the territory of Aeso.
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posite it on the other side of Barranc de la Colomera 
were examined in detail, due to the possibility of find-
ing source outcrops near the town for the limestone 
used on the walls. One case in particular was surveyed 
in detail, not only because of its proximity, but also its 
name: the Pedrera del Pagès (Farmer’s Quarry). Addi-
tionally, other areas with evidence of possible quarries 
or where the relevant geological layers cropped out 
were closely surveyed as well. However, the eastern 
part of Conca Dellà region was ruled out of the sur-
vey as it basically consists of conglomerates, the use 
of which has not been identified in the archaeological 
record.

4.4. The quarries 

The results of the survey were irregular. Very few 
clear quarry sites were located over quite a large ter-
ritory; however, an unknown quarry site, Gafans, was 
identified in the immediate surroundings of Aeso. The 
same type of limestone as at the Antic Camí de Sant 

Salvador quarry crops out at Gafans and is a perfect 
match for the type of stone used to build the Roman 
walls of Aeso. 

Figure 78. Two macroscopic photos of the Cretaceous lime-
stone from the immediate surroundings of Isona: shelly variety 
(above) and variety with almost no shells (below).

Figure 79. Two microscopic photos of the Cretaceous lime-
stone from the immediate surroundings of Isona: shelly variety 
(above) and variety with almost no shells (below) (microphoto-
graphs at 40×, crossed polars).

Figure 80. Topographic map showing the location of the Antic 
Camí de Sant Salvador (10) and Gafans (11) quarries (Topo-
graphic Map of Catalonia, 1:50.000, ICC).
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4.4.1. Antic camí de sant salvador

4.4.1.1. Basic quarry features
Location: Next to the Camí dels Carros gravel road 

on the eastern slope of the low hill between Prat del 
Sòl and the woods known as La Roureda. It is located 
about 1 km southwest of the town of Isona (Isona i 
Conca Dellà municipal area, Pallars Jussà) (Fig. 80). 

type of quarry: Opencast.
extraction fronts: A single, long quarry site was 

located at this area (UTM 31T 337237 4663505) 
(Fig. 81). 

evidence of extraction technique: It mainly con-
sists of abandoned blocks and the evidence of the use 
of the natural strong bedding and the perpendicular 
fractures of the geological layers to detach roughly rec-
tangular blocks.

extracted elements: Roughly rectangular blocks 
that were probably used without much further work-
ing to build the Roman walls of Aeso.

4.4.1.2. Previous studies
Although the existence of this site was recorded 

by A. Àlvarez and T. Reyes in the Carta Arqueològica 
del Pallars Jussà, no archaeological excavation or any 
other type of study has been carried out on it. How-
ever, it is worth mentioning the find here of early 

Roman black-glazed ware, as well as pre-Roman pot-
tery (Campaniana A and ceràmica comuna ibèrica, 
respectively, according to the Catalan nomenclature) 
(IPAC 1994).

4.4.1.3. The stone
common name: Unknown.
Lithology: Upper Cretaceous limestone from the 

Maastrichtian Age with a variable content of shells be-
longing to the lowest stratigraphic unit of the Tremp 
Group (Conques Formation, in the Tremp Basin). It 
crops out in alternate layers interspersed with clayey 
and less compact materials, which greatly facilitates 
its extraction. In spite of the strong bedding and the 
common perpendicular fractures of these layers, it is 
a quite compact and high-quality stone that endures 
weathering in fairly good conditions.

Macroscopic description of the material: A very 
hard, compact limestone with a variable amount of 
rudistes and ostreids. At times they are almost absent, 
while at other times the presence of shells visible to 
the naked eye is abundant. It is grey in colour and 
has a quite homogeneous appearance. It has occasion-
al white veins (recrystallised calcite) and reddish ar-
eas (probably indicating ferroan components). Where 
large shells are visible, they are white due to the fact 
that recrystallised calcite has filled them (Fig. 78). 

Figure 81. Antic Camí de Sant Salvador: location and sketch of the quarry (Orthophoto of Catalonia, 1:5.000, ICC).



135. Indeed, it seems likely that buildings as close to the town as the villa of Els Prats and the villa of Els Horts (García Biosca and Reyes 
1994) would also have taken advantage of this abundant, easy-to-extract building material. 
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Microscopic description of the stone: It is a poor-
ly-sorted biosparitic limestone (Folk 1962). It has 
abundant and relatively large bioclasts that mainly 
consist of bivalves but also include small miliolids, 
peloids and bryozoans, as well as urchin thorns, on a 
microsparitic matrix. There are also small subrounded 
quartz grains and occasional flint fragments and glau-
conite (Fig. 79). 

use of the material: It has been only identified as 
building stone and used for the large ashlars of the 
Roman walls of Aeso. Nevertheless, its use on the Ro-
man bridge over Barranc de la Colomera stream and 
other buildings in the Roman town cannot be ruled 
out.

Area of diffusion: Local and very restricted, basi-
cally at Aeso and, at most, as a building material at 
nearby settlements or villae is also likely (although to 
date there is no archaeological evidence to confirm 
this).135 

similar stones / substitute material for: None.

4.4.1.4. Chronology
The few traces preserved at this site are of likely 

Roman date. A Roman Republican date was sug-
gested at the Carta Arqueològica due to the finding 
of Black glazed (Campaniana A) and Iberian pottery 
fragments at this site. Indeed the chronology of the 
Roman walls of Aeso (late 2nd century-early 1st cen-
tury BC), where this type of stone was used, matches 
with this date. However, a previous use in pre-Roman 
times at the Lacetan settlement cannot be completely 
dismissed. 

4.4.1.5. Discussion
Antic Camí de Sant Salvador quarry is located in 

the immediate surroundings of the town of Isona, 
on the slope of a low hill near the point where the 
Barranc de la Colomera stream flows into the Riu de 
Conques River. It is a front of about 80 lineal metres 
opened on the south flank of the hill, the top of which 
is currently a corn field. The place is characterised by 
the outcropping of Cretaceous limestone alternating 
with clayey and less compact strata. Here the lime-
stone blocks fall naturally through gelifraction or 
frost shattering and therefore, whether by natural fall-
ing or by taking advantage of its natural tendency to 
break, not much effort is needed to extract this stone. 
As a consequence, the front has a more or less terraced 
appearance (up to three compact limestone strata in-
terspersed with friable strata) and not much evidence 
of channels or wedges for stone detaching (Fig. 82). 
However, the blocks abandoned in the area in front 
of this quarry site are quite regular in shape. They are 

mainly rectangular, with sizes that range from 0.85 to 
1.15 m long, 0.40 to 0.72 m wide and 0.20 to 0.30 m 
thick (Fig. 83). It is also worth pointing out the fact 
that some of these blocks are quite shelly, while others 
are quite compact and no shells can be seen macro-
scopically. Thus, the high variation in shell content 

Figure 82. View of the horizontal layers at Antic Camí de Sant 
Salvador quarry; note the strong horizontal bedding of the 
rock, as well as the natural vertical fractures.

Figure 83. Example of abandoned blocks at Antic Camí de 
Sant Salvador quarry. 
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of this stone can be also observed within the same 
quarry site. 

There are some elements that support the hypoth-
esis of this place being used as a quarry during Roman 
times: the fact that the same type of stone was used to 
build the Roman wall of Aeso, the proximity of this 
spot to the town, and the finds of early Roman pottery 
sherds during the Carta Arqueològica del Pallars Jussà 
survey. Nevertheless, the presence of Iberian pottery 
means that we have to consider the possibility that this 
site was also used in pre-Roman times.

The amount of extracted stone would have been 
relatively small as it depended on the way the strata 
appear. Thus, it is difficult to calculate, although an 
approximate estimate of the minimum volume of 
stone extracted would be about 350 m3 according to 
the sketches of this quarry sites and the height of its 
front. Not all of this volume would have actually been 
used, as part of it was necessarily lost during the carv-
ing. Therefore, although only a relatively low volume 
of stone was supplied by this quarry, the obvious ad-
vantages of the site (i.e. the quality of the stone, its 
proximity to the town, the easy extraction and the 
presence of a nearby water supply) explain its use in 
ancient times. 

4.4.2. Gafans

4.4.2.1. Basic quarry features
Location: At a turn in the gravel track that goes 

from the town of Isona towards the south (Els Masos 
de Sant Martí). This track can be reached from the 
major road that runs south of the town and it crosses 
the stream over a small bridge. The site is located on 
the eastern bank of the Barranc de la Colomera gully, 
right below Pla de Gafans, less than 1 km south of 
the urban centre of Isona (Isona i Conca Dellà, Pallars 
Jussà) (Fig. 80). 

type of quarry: Opencast. 
extraction fronts: Two areas related to this quarry 

were identified: the quarry front per se (UTM 31T 
338281 4663885) and an area of abandoned blocks 
located about 160 meters to the northeast (UTM 31T 
338415 4663958) (Fig. 84). 

evidence of extraction technique: It mainly con-
sists of abandoned blocks of rectangular and almost-
square shapes lying right in front of and near the quar-
ry front. Additionally, the front itself shows traces of 
the use of the strong bedding and strata fractures to 
detach these blocks.

extracted elements: Roughly square and rectangu-
lar large blocks. 

Figure 84. Gafans: location and sketch of the quarry (1) and location of the accumulation of abandoned blocks at Pla de Gafans (2) 
(Orthophoto of Catalonia, 1:5.000, ICC).



136. See above, 4.4.1.3 The stone.
137. Idem. 
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4.4.2.2. Previous studies
This quarry had not been identified before this sur-

vey and therefore does not appear in the Carta Arque-
ològica or any other study. 

4.4.2.3. The stone
common name: Unknown. It is the same Upper 

Cretaceous limestone that appears at the Antic Camí 
de Sant Salvador quarry.136

Lithology: The same Upper Cretaceous limestone 
from the Maastrichtian Age with a variable content 
of shells belonging to the lowest stratigraphic unit 
of the Tremp Group (Conques Formation in the 
Tremp Basin). As at Antic Camí de Sant Salvador, it 
crops out in alternate layers interspersed with clayey 
and less compact materials, with the strong bed-
ding among these strata facilitating the detachment 
of blocks. At this site, however, the perpendicular 
fractures allow the extraction of larger blocks than at 
Antic Camí de Sant Salvador. The stone here is also 
of a high-quality and endures weathering in fairly 
good conditions.

Macroscopic description of the material: Exactly 
the same as the Antic Camí de Sant Salvador stone.137 
It is a very hard, compact limestone with a variable 
amount of rudistes and ostreids and a grey-coloured 
homogeneous matrix (Fig. 78). It has occasional white 
veins (recrystallised calcite) and reddish areas (probably 
indicating ferroan components). Where large shells are 
visible, they are white due to the fact that recrystallised 
calcite has filled them. The large shell variety is the one 
visible on the Roman walls of Aeso. 

Microscopic description of the material: It is a 
biosparitic limestone (Folk 1962) and, according to its 
texture, it can be classified as a wackstone or a pack-
stone (Dunham 1962). It has abundant allochems 
mainly consisting of bivalves that can be very large. 
Large red algae fragments appear mostly in the non-
shelly variety, but small red algae fragments can be 
also found in the large shell variety (Fig. 79). Other 
bioclasts visible are equinoderms, miliolids, bryozoans 
and urchin thorns. There are rare, very small quartz 
grains and glauconite. There are also some iron oxides 
scattered on the section. 

use of the material: The same purposes as for the 
Antic Camí de Sant Salvador quarry apply to the stone 
from Gafans. Thus, its use on the Roman walls of Aeso, 
as well as on other Roman-period buildings (i.e. the 
Roman Bridge over the Barranc de la Colomera stream 
and other buildings in Aeso) cannot be ruled out.

Area of diffusion: This type of stone has been only 
identified at Aeso. Thus, a local range of distribution, 

most likely restricted to the town of Aeso and its im-
mediate surroundings, can only be inferred.

similar stones / substitute material for: None.  

4.4.2.4. Chronology
Uncertain. Although a Roman date for this site 

must be taken into consideration, a later chronology 
is also possible (post-mediaeval or even recent, related 
to the extension of the gravel road to its current wide). 
Even though stone with the same features as stone 
from this site was undoubtedly used at Roman Aeso, 
no clear dating elements are available for this site.

4.4.2.5. Discussion
The Gafans quarry site is located in the immediate 

outskirts of the town of Isona (ancient Aeso), on the 
slope of a small hill on the other side of the stream 
running through the Barranc de la Colomera, which, 
during Roman times, was crossed by a bridge. There-
fore, its location was perfect to supply the Roman 
town: in its immediate surroundings and very close to 
the road that used the Roman bridge over Barranc de 
la Colomera.   

The hard, grey limestone occurs in horizontal 
strata that alternate with clayey bands of organic soil 
or less compact sediment (Fig. 85). This strong bed-
ding greatly facilitates the extraction, as little effort is 
needed to prise out parts of the limestone layers; then 
they only need to be broken perpendicularly to ob-
tain square or rectangular blocks. Unlike other sectors 
of Isona surroundings, the layers here are quite thick. 
The natural vertical cleavage of this limestone is also a 
favourable aspect for its use. All this makes this quarry 
site an ideal place to take advantage of the lithology of 

Figure 85. Partial view of the front at Gafans quarry, right in 
front of the gravel road.
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138. The nearby presence of the remains of the Roman bridge at Barranc de la Colomera suggests that the road from Aeso (modern 
Isona) to Iesso (modern Guissona) would have crossed to Pla de Gafans before climbing to the Coll de Comiols pass. 

139. It seems surprising that if these blocks have been there since Roman times, they have not been used over the following centuries, 
especially during the Middle Ages, when several castles were built in the territory, or even in early modern times.

140. Whether due to the similarity of the stone outcrop there to the one used at Aeso or due to the favourable factors for stone extraction 
and exploitation they present (see above 4.3 Local stones identified in the archaeological record). 
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the stone and thus extraction here did not entail the 
usual elements used to detach blocks (i.e. small chan-
nels and wedges to cut out the blocks) and terraces 
or vertical surfaces resulted from extraction. However, 
the presence of a fair amount of abandoned blocks 
right in front of this spot, as well as some metres up to 
the hill, shows that it was indeed quarried. 

As already mentioned, two areas of abandoned 
blocks were located. The first is right in front of the 
limestone outcrop, next to the gravel track to Els Masos 
de Sant Martí; the other is some metres higher, next to 
the track running through the top of Pla de Gafans. 
The blocks at the first spot are mainly rectangular (al-
though there are also some square ones) and approxi-
mately 1.05 to 1.30 × 0.60 to 1.30 × 0.40 to 0.60 m 
in size (Fig. 86).  However, the blocks at the top of Pla 
de Gafans are not shaped and are slightly bigger than 
those next to the quarry front (Fig. 87). It is also worth 
noting that both block accumulations seem to be the 
result of opening of the present-day tracks, when all 
these blocks were probably moved from their original 
location to make way for the traffic. 

Although it is difficult to assess the volume of stone 
removed, it would have been relatively small and al-
ways determined by the way the layers crop out. How-
ever, at least about 720 m3 of stone could have been 
taken from this site according to the sketch of the 
quarry sites and the width of the strata. 

Despite occasionally higher shell content, this 
stone matches that at the Antic camí de Sant Salvador 
quarry and that used at the Roman wall. The loca-

tion so close to the city and the fact that the Roman 
road runs close by138 favour the possibility of it being 
used during Roman times. Therefore, its use in Ro-
man times cannot be entirely ruled out. However, the 
abundance of abandoned blocks139 and the fact that all 
the arguments already mentioned are also applicable 
to explain its use during other periods are enough to 
not reject a later chronology. In any case, it is not an 
extensive, but rather a sporadic extraction area. 

4.4.3. other evidence

Other places were surveyed during the research 
in the hope of finding further evidence of quarry-
ing in the area of Isona i Conca Dellà (the territory 
of ancient Aeso), due to their interest as part of this 
research.140 They can be grouped in four main areas 
(Fig. 88): 

•  The area around Abella de la Conca, where strata 
likely to be the source of the Isona stone used to make 
the epigraphic pedestals now in the Museu of Isona i 
Conca Dellà crop out. 

•  The hills around the town of Isona, which, due 
to their proximity to the town, were more likely to 
have supplied building material. 

•  The area around the village and hill of Conques, 
where artificial caves were documented in the Carta 
Arqueològica and thus stone extraction seemed possi-
ble.

•  The area around Sant Romà d’Abella, where two 
epigraphic monuments in local stone were found.

Figure 86. General view of the abandoned blocks in front of 
the quarry front at Gafans. 

Figure 87. General view of the accumulation of abandoned 
blocks at the top of Pla de Gafans. 



141. UTM coordinates: 31T 341809 4669536.  
142. UTM coordinates: 31T 341619 4669656. 
143. UTM coordinates: 31T 342503 4669703.
144. UTM coordinates: 31T 342768 4669710.
145. The lower part of the small gorge has sockets and channels from an old lock gate or a small sluice gate, but they are not related to 

quarrying. 
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4.4.3.1. Abella de la Conca 
Three different sectors were surveyed around the 

town of Abella de la Conca in an attempt to identify 
traces of rock extraction on the Upper Cretaceous lime-
stone layers matching the Isona limestone traits. The 
lower area of the almost vertical walls at Roques de 
Magaró, about one km west of Abella de la Conca, was 
closely examined. The stone that crops out at Roques 
de Magaró coincides with the Isona limestone (hard, 
yellowish to grey Cretaceous limestone with occasional 
white veins (recrystallised calcite) and no shells visible 
to the naked eye), but for the clay content of the rock, 
which results in variations in its degree of compactness. 
Thus, while some parts of the rock walls are quite ho-
mogeneous and compact, others are quite friable and 
have abundant natural fractures and breaks.

Thus, the more compact-looking areas at Roques 
de Magaró were examined in more detail: the area right 
in front of the rock wall that presented a more homo-
geneous and harder appearance141 and a spot where 
some rough-cut angles were observed.142 However, no 
evidence of extraction and no abandoned blocks were 
found and the second spot was in such an inaccessible 
location (on a cliff ) and the stone was of such poor 
quality that it was also dismissed. The rock wall located 
about 200 m from Sant Esteve church, in the village 
of Abella de la Conca,143 was also closely examined, 
but no evidence of block detachment was found at this 
point either. Therefore it is not possible to affirm that 
this area was used to supply stone Roman times.

Finally, the rock walls on each side of the Forat 
d’Abella, a small pass where the river flows between 
two vertical walls right below the village, were also 
checked. The stone has the same macroscopic features 
as those observed at the previous spots, except for a 
slightly greyer tinge. The eastern wall144 in particular 
had some quite orthogonal cuts. A close observation 
of the whole area was not possible, due to the dense 
vegetation; however, no man-made traces of extraction 
were found on the lower part of the cliff.145 Moreo-
ver, the height at which these cuts are found strongly 
points to them originating from the lithology, as the 
natural fractures are almost perpendicular and result 
in a natural falling of blocks with an already roughly 
regular shape. In fact, a large number of fallen masses 
of stone are visible, not only at this point but also on 
the slopes of the surrounding mountains (Fig. 89). 
Sometimes they are of considerable size (up to 27 m3) 
and almost rectangular in shape.

The use of a mass of naturally fallen rocks has been 
widely recorded for many centuries and is probably 

Figure 88. Topographic map showing the location of the areas 
surveyed: Abella de la Conca (a), the surroundings of Isona (b), 
the surroundings of Conques (c) and the surroundings of Sant 
Romà d’Abella (d) (Topographic Map of Catalonia 1:50.000, 
ICC). 

Figure 89. General view of the eastern rock wall at Forat 
d’Abella and part of the large fallen rock chunks in front of it. 
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146. UTM coordinates: 31T 339610 4664869. 
147. UTM coordinates: 31T 338814 4668884.
148. UTM coordinates: 31T 335032 4665072.
149. UTM coordinates: 31T 335804 4665533. 

one of the oldest extraction strategies (Bessac 2003b, 
24, Fig. 3a; Gauthier 1986, 402-405). Although no 
evidence was identified (i.e. channels or wedge sockets 
of the fallen rocks to break them out), there are some 
factors that point to Forat d’Abella as the most favour-
able place to take advantage of these rocks; namely the 
fact that it is the lowest point where Isona limestone 
crops out and also that the river of Abella, which could 
have been used as water supply and a relatively easy 
route to bring the blocks down to Aeso, flows right 
below it. However, the fact that some of the areas were 
practically impossible to access meant that not all the 
masses of fallen rocks could be closely observed. In any 
case, there is not enough data to confirm its use in 
Antiquity and hence this possibility remains as a mere 
conjecture.

4.4.3.2. The surroundings of Isona
In addition to Antic Camí de Sant Salvador and 

Gafans quarries, another sector in the immediate out-
skirts of the town of Isona presented a possible source 
of stone: the plot known as Pedrera del Pagès (Farmer’s 
Quarry).146 It is situated east of the town and it can 
be reached by following a small track north from km 
96-97 on the C-1412 road. The toponym of the place 
and the fact that two quarries had already been located 
on small hills near Isona demanded a comprehensive 
examination of the site. Nevertheless, most of the area 
is cultivated land and only scattered, strongly-bedded 
outcrops appear at the top of the plot. As a result, 
plenty of plaques or elongated blocks lay scattered 
throughout the area. 

However, the stone does not match that of An-
tic Camí de Sant Salvador and Gafans (it is a grey or 
yellow, fine grained, homogeneous sandstone) and 
no traces of extraction (small channels, wedge hole 
sockets or terraces) were found, except for very recent 
pneumatic drill grooves and almost fresh breaks. These 
clear, recent marks are probably the result of very re-
cent stone extraction to build the new road and thus, 
if this site was exploited during ancient or mediaeval 
times as a quarry, no evidence of it has survived. More-
over, as the type of stone does not match either that 
used on the Roman wall or Isona limestone, there are 
no elements to suggest an ancient use of this stone in 
the archaeological record.

4.4.3.3. The surroundings of Sant Romà d’Abella
This area was included in the survey due to the 

find of a possible Roman altar stone at the villa of the 

cemetery and, in particular, an early Imperial inscribed 
plaque at the chapel of Sant Pere, in the village of Sant 
Romà d’Abella. The former was made of sandstone, 
as is the chapel itself, but the latter was made of lime-
stone, like the inscribed Roman pedestals in Isona. The 
sector includes the territory northeast of the village of 
Sant Romà d’Abella and especially the hills of Tossal 
de la Doba,147 right in front of Los Torrents. 

There are some layers of grey, friable cretaceous 
limestone to marlstone that sometimes resemble the 
Isona limestone. However, the geological landscape 
around the village means it is not very propitious for 
stone extraction, since clayey, easily eroded strata are 
predominant and they form abundant steep hills. 
The limestone layers only appear on top of the clayey 
ones and thus it is very difficult to reach them. No 
evidence of extraction work was found either on the 
rock walls or on the masses of fallen stone scattered 
across the hill slopes. Moreover, given that this lime-
stone did not exactly match the limestone used for 
the pedestals, the area was ruled out as probable stone 
supply. 

4.4.3.4. The surroundings of Conques
Despite the fact that the geology of the area of 

Conques did not point to it as a possible source of Iso-
na limestone, Cambretes del Mas was surveyed due to 
the description given in the Carta Arqueològica (IPAC 
1994). This mentions a group of ‘artificial caves’ on a 
small cliff on the outskirts of the village of Conques, 
in the area below the road running from Conques to 
Figuerola.148 The possibility of them having been the 
result of ancient quarrying was dismissed as soon as 
the area was surveyed; although these dwellings have 
very regular walls and traces of tool marks are still vis-
ible, they have been excavated in marly stone, which 
is of no use either as a building material or for carving 
inscriptions.  

The same arguments apply to the Mont de Conques 
area. The geological map did not show any outcrops 
of possible Isona limestone sources, although several 
artificial caves were recorded in the Carta Arqueolò- 
gica and it seemed possible that they were the result 
of quarrying (IPAC 1994). They are on the southern 
slope of the Mont de Conques, facing the village of 
Conques, about 3 km west of Isona.149 Similar conclu-
sions to the previous case were reached. The geology 
of the area did not match and the lack of extraction 
evidence ruled out the possibility of it being a quar-
rying area.



150. Formerly known as the Museu d’Història de la Ciutat de Barcelona (MHCB). 
151. For an overall view of the most recent interpretations, the data from several archaeological excavations and specific studies; see the 

proceedings of the three congresses on the history of Barcelona and, in particular, the last one (III Congrés d’Història de Barcelona Conference 
Proceedings), as well as Beltran de Heredia 2001, 2006 and Quaderns d’Arqueologia i Història de la Ciutat de Barcelona (Quaris) II epoch. 
Specifically for late Roman Barcino, see some papers published within Sedes Regiae (ann.400-800), edited by G. Ripoll and J.M. Gurt (Ripoll 
and Gurt 2000). 

152. A whole volume of the Inscriptions Romaines de Catalogne has been dedicated to inscriptions from Barcino (IRC IV). Compre-
hensive discussion of some of them is also provided in the first volume of the Història de Barcelona published in 1991 (Mayer 1991; Rodà 
1991b) and the III Congrés d’Història de Barcelona Conference Proceedings (Granados and Rodà 1993a, 1993b). 

153. This burial area has been the object of thorough research consisting of both archaeological excavations and stylistic, epigraphic and 
archaeometric analysis recently published in the Quaderns d’Arqueologia i Història de la Ciutat de Barcelona (Quaris), ep. II, num. 3 (Beltrán 
de Heredia 2007; Beltrán de Heredia et al. 2007; Colominas 2007; Jordana and Malgosa 2007; Rodà 2007). 

154. The organization of this territory on the basis of a division or centuriation has been identified (Palet 1997; Riera and Palet 1993). 
155. There are abundant traces of occupation from prehistoric times (mainly related to the exploitation of jasper veins on the upper part 

of the hill during the late Epipalaeolithic) to the pre-Roman period (i.e. two main settlements on the southeastern and western slopes, as 
well as a group of large pits are the most significant; they were related to jasper extraction and commercial activity, respectively) (Granados 
1984; Granados et al. 1990a; Granados and Rodà 1993a, 1993b). The find of some Laietan coins and other remains gave rise to the belief 
that this was the site of the original settlement of indigenous Barkeno. This hypothesis, however, has been definitely ruled out, as occupation 
at Montjuïc was essentially rural. 

156. Many archaeological remains were brought to the light during the building work for the Universal Exposition of 1929 and the Ol-
ympic Games of 1992; the resulting amount of archaeological data and its in-depth study led to a significant improvement in our knowledge 
of this area (see many papers from the III Congrés d’Història de Barcelona Conference Proceedings). 

157. From the 11th century onwards, the area was no longer called ‘port’ on the written documents (for a comprehensive compilation of 
the documentation see Carreras y Candi 1903, 221-232).  
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5.1. Brief location and background 

Modern Barcelona (ancient Barcino) is located in 
the middle of the Catalan coast, in an area between 
the Rivers Besos (north) and Llobregat (south). It 
stretches from the seashore to the foothills of Collse-
rola, a low mountain chain that is part of the Catalan 
Coastal Range (Serralada Litoral). However, ancient 
Barcino was a much more restricted settlement, as 
it barely covered the hill known in mediaeval times 
as Mons Taber, in the middle of the Barcelona Plain, 
where the old quarter of Barcelona (Barri Gòtic) now 
stands (Fig. 1). 

Research into Barcino and its territory began very 
early, although the intense archaeological activity of 
the last few decades brought about by the urban devel-
opment of the city and the work of institutions such as 
the Museu d’Història de Barcelona (MUHBA),150 has 
produced a fast-moving development of theories and a 
vast increase in knowledge about the ancient town.151 
The large corpus of Roman epigraphs from Barcelona 
has also been valuable source.152 We now know that 
Barcino was founded ex novo around 15-10 BC, after 
the end of the Cantabrian Wars, as part of the strategy 
to reorganize the northeastern part of Hispania. It was 
a small settlement of barely 10 hectares, although it 
enjoyed the status of a colony from the very beginning 
(Colonia Iulia Augusta Faventia Paterna Barcino). The 
topography of the area allowed an octagonal walled 
town to be built and the development of an almost 

perfectly orthogonal urban layout. There is also evi-
dence to confirm the presence of a central forum with 
its temple, Roman-style urban houses, a new late Im-
perial wall built on the Augustan wall, and the loca-
tion of burial areas, such as that in the Plaça de la Vila 
de Madrid.153 However, the most important aspect of 
Barcino, as far as stone resources are concerned, is the 
role played by the town as the organisational hub of its 
immediate territory,154 in controlling the mouth of the 
Llobregat River (ancient Rubricatus), where the port 
area was located, and especially in its relationship to 
the nearby hill of Montjuïc.

Montjuïc is a 173 m high hill located on the coast, 
southwest of Barcelona and immediately north of the 
Llobregat River mouth. It played a key role in the 
history of the area even before the arrival of the Ro-
mans155 and its evolution over the course of the cen-
turies is one of the best known from an archaeological 
point of view.156 Even though it was already known 
that the Montjuïc landscape had been different during 
ancient and early mediaeval times,157 it was not un-
til recently that palaeoenvironmental studies revealed 
the actual coastline of ancient times, thus confirming 
that Montjuïc was the northeastern boundary of a 
large natural bay. Hence, its southwestern flank pro-
vided an excellent harbour, protected from the north/
northwest winds and very close to the newly-founded 
colony (Blanch et al. 1993; Palet 1997; Riera and Palet 
1993). Whether due to its natural resources, among 
which the minerals played a key role, or to the advan-
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158. Apart from its use as port and for stone supply, several remains of Roman villae show that it was also used for agriculture (Riera 
and Palet 1993).
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tage of its strategic location as a maritime port and 
checkpoint for upstream traffic, Montjuïc was the 
object of an intense occupation until late Imperial or 
early mediaeval times.158  

5.2. Geological setting (Fig. 90)

Montjuïc hill is a very open anticline that rises up 
from the almost horizontal Quaternary deposits of the 
Barcelona Plain. It belongs to a system of horst-graben 
blocks that constitute the coastal area of the Barcelona 
Plain (Laorden and Prada 1990). Its origin goes back to 
the Miocene period, when the coast collapsed and the 
consequent marine sedimentation of the resulting basin 
formed the materials that currently make up the hill. 
Later (around 5 million years), the rising up of the coast 
formed a gentle fold in the strata, which was followed 
by a period of tectonisation that caused a series of frac-
tures that run parallel to the coastline. By the end of 
the Tertiary (about 2 million years ago), Montjuïc had 
become a small, isolated island surrounded by the sea. 
However, the area was slowly filled by sediment from 
the Collserola torrent, which led to the formation of 
the present-day Barcelona plain and the current land-
scape around Montjuïc (Curto i Milà 1990, 44-45). 

Therefore, from a geological point of view, 
Montjuïc comes from a sequence of detrital deposits 
formed in a deltaic environment. They are conglomer-

ates on the base and grey-yellow siliceous sandstones 
on top. The first sedimentation of the detrital strati-
graphic series led to the formation of three main units: 
a basal formation of quartz sandstones with intercala-
tions of clayey sandstones; a complex of sandstone-like 
and clayey materials with a central stretch of quartz 
sandstone, and marls and blue to yellow clays with low 
cementation sandstones and conglomerates. 

Four lithostratigraphic units have been identified in 
the Miocene series of Montjuïc in the light of their lith-
ogenic features (Parcerissa 2002, 200-207) (Fig. 90): 

1) Morrot sandstones and conglomerates unit, 
which forms the base of the hill. It is a thick layer 
(about 80 metres) of massive sandstone and con-
glomerates. The last 4 metres consist of laminate mud 
and marl with fossil content (mainly gasteropods, bi-
valves, although also plant remains, pellets and bur-
rows). The lower layers are interpreted as delta plain 
deposits, whereas the upper ones are foreshore/shore-
face deposits. 

2) Castell lutites, sandstones and conglomerates 
unit. This is about 100 metres thick and consists of 
grey lutites and marl layers alternating with well-ce-
mented sandstones and conglomerates. The sandstone 
layers are 3 to 8 metres thick and originated as part 
of stream mouth bar formations/cycles or delta plain 
sedimentation. 

3) Miramar marls unit, which consists of 15-me-
tre-thick blue-green marls with abundant fossil con-

Figure 90. Geological map of the Llobregat Delta region (left) and detail of the four different Miocene lithostratigraphic units, the 
location of the Roman quarry (Pedrera Romana) and the location of the modern quarries at Montjuïc (A-Fossa Comuna quarry, 
B- Fomento de Obras y Construcciones quarry, C-“El Màrmol” quarry, D-Mussòl quarry, E-Borinot quarry, F-Safont quarry, G-La 
Fuixarda/del Llac quarry, H- Teatre Grec quarry, I- Santa Madrona quarry) (according to Parcerissa, 2002, 21, Figure 1.5 and 4.1). 



159. Not only white marbles, such as that from Luni, mainly used for sculpture and inscriptions, Proconesus, Afyon or Paros marbles 
among others, but also coloured stones, such as marmor Numidicum from Simmithu (modern Chemtou, Tunisia). 

160. Kings Jaume II in 1327 and Pere III in 1338 renewed the privilege granted by King Pere II in 1211 to the millstone cutters of 
Montjuïc; this protection is also mentioned in a proclamation of 2 August 1469 (Roca i Blanch 2000, 85).

161. His exact words were:      
‘La pedra que ses treta y que se trau de la montanya de montjuich la qual esta al costat de la ciutat de Barcelona, cosa es notissima a tota 

Cathaluña: la qual es estada i es en tanta abundancia, sens disminució de dita montajya, que mots diua que se ha treta de ´montjuich mes 
pedra que no es tota la dita montaya, y aixi diuen que sens dubte ha crescut i creix dita pedra...’ (Voltes 1960, 6).

162. Both manual and animal-powered; the latter where called ‘blood mills’ (‘molins de sanch’ in mediaeval Catalan). 
163. In 1988, Àlvarez provided a list of 29 quarries: pedrera Artés, pedrera de l’Asperó, pedrera de Ballarona, pedrera del Borinot, pedrera 

de Cas Antunez (or pedrera Riviere), pedrera Castellà, pedrera d’en Peret, pedrera Figueras, pedrera de la Font del Gat, pedrera de la Fuxarda 
(or Del Llac), pedrera del Geperut, pedrera Hijos de Seproniana Humbert (or del Fossar of Moragues), pedrera Istellà, pedrera Julià, pedrera 
del Marbre, pedrera del Morrot, pedrera del Muslo, Pedrera Gran, pedrera Permanyer, pedrera del Polvorí, pedrera Prats, pedrera Safont, 
pedrera Salat, pedrera Santa Madrona, pedrera Serafina, pedrera del Sot, pedrera del Teatre Grec, pedrera Torres and pedrera de l’Estadi 
(Àlvarez 1988b).  

164. Some of them have been reused for other purposes (e.g. the cemetery area at Fossar de la Pedrera or pedrera Humbert, the stadium 
at pedrera Safont and the open-air theatre at Teatre Grec), whereas others were refilled. 

165. They are pedrera del Morrot, pedrera d’Antúnez, pedrera Moragas, pedrera del Sot and Serafina, pedrera del Marbre, pedrera Sa-
font, pedrera Borinot, pedrera de la Fuixarda, pedrera Gran, pedrera Prats, pedrera Santa Madrona, pedrera del Machinet, pedrera de la Font 
Trobada, pedrera Masferrer and pedrera de l’Esperó; a specific record for each of them with their topography, geological stratigraphy and old 
pictures is provided (Roca i Blanch 2000, 157-221). 
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tent (bivalves, echinoderms, foraminifers, burrows 
and plant remains). They are interpreted as prodelta 
deposits. 

4) Mirador lutites, sandstones and conglomerates 
unit, which is the uppermost layer. It crops out in-
termittently and is interpreted as proximal prodelta 
deposits.  

Common mineralisation from silification within 
lower rocks, which mainly affects sandstone layers, is 
visible and some of them are the origin of the above-
mentioned jaspers, as well as chalcedony and pyrite, 
among others. The marls and clays of the upper unit 
present fossiliferous content; they are basically of ma-
rine origin, although fossils of natural origin also occa-
sionally appear. The analysis of the types of foraminif-
ers and other fossils in the rock allow the dating of 
these deposits to within the Serravallian Age (Upper 
Tertiary, Miocene) (Parcerissa 2002, 210).  

5.3. Local stones identified in the 
archaeological record

By far the most predominant stone used in Barcino 
is the gres de Montjuïc (Montjuïc sandstone). Although 
other types of stone have also been identified, mainly 
in epigraphic and decorative objects, they are either 
imported marmora159 or ornamental stones with a re-
gional origin, such as Santa Tecla stone or broccatello. 
Even though there are occasional examples of stone 
from a closer provenance (e.g. Garraf stone), Montjuïc 
sandstone is the local Barcino material par excellence; 
not only is it the closest to the town, but it is also the 
most commonly used for a wide range of purposes. 
It comes from the second lithologic unit of the four 
described above (i.e. Castell lutites, sandstones and 
conglomerates Unit, Fig. 90).  

The reasons for its widespread use over many cen-
turies can be found in the favourable location of the 
hill and the particular traits of the stone. The fact that 
during mediaeval times quarrying at Montjuïc was 
protected by the kings gives you an idea of the impor-
tance of this industry, and in particular of millstone 
production.160 Indeed, the importance of its extraction 
throughout time attracted the interest of scholars. As 
early as c. 1600, P. Gil writes that Montjuïc sandstone 
was well known all over Catalonia and quotes a popu-
lar saying about stone ‘growing’ at Montjuïc, since, de-
spite the large amount of stone quarried there, it never 
seemed to run out.161 He also gives an overview of the 
purposes to which Montjuïc stone is put (mainly for 
any type of building or architectural element, as well 
as for all types of millstones162) and the destinations 
to which it was sent (e.g. the Balearic Islands, Valen-
cia, Cartagena, Sevilla, Sardinia, Sicily and Marseilles, 
among many other places in France and Italy) (Voltes 
1960, 6). Other minor uses attested to include ‘terra 
d’escudelles’, a mixture of fine sand and mud/silt used 
as abrasive to clean cooking pots and dishes until early 
modern times, and stone slabs to pave the streets of 
Barcelona during the early 20th century (Àlvarez, May-
er and Rodà 1993, 146). 

Large scale extraction began in 1869, when the 
military zone on Montjuïc hill was reduced in size, 
and continued until the first decades of the 20th cen-
tury, when work was in progress at about 30 quar-
ries.163 Although the building work for the 1992 
Barcelona Olympic Games brought about the final 
closure of these quarries,164 E. Roca i Blanch’s ex-
haustive compilation and diachronic study provides 
all-inclusive data, such as maps, old photographs, 
methods of extraction and the amount of stone ex-
tracted from a total of sixteen quarries165 (Roca i 
Blanch 2000). His work is the basis of the report 



166. Some testimonies gathered by M. Faura i Sants (1917) about the old pedrera Moragues, located nearby, point in this direction 
(Àlvarez, Mayer and Rodà 1993, 147). The eastern flank of Montjuïc was probably not used for stone supply in ancient times, due to the 
lack of suitable ports in this area, whilst those on its northern flank seem to be the most recent ones (area of Santa Madrona avenue and the 
museums). 

167. They took into consideration the possibility of identifying the different lithologic facies of the sandstone used in Roman objects and 
locating them on the terrain. However, they also stated the problems this entailed: the lower facies of the hill, which were the most used, are too 
uniform to distinguish among them; vertically, the facies are more distinguishable, but the same difficulty in locating them precisely arises.

168. They are all currently deposited at the MAC-Barcelona (inventory numbers 28040, 28041, 28042, 7545 and 7570, respectively).

92

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

on lithic exploitation in Catalonia undertaken at the 
Universitat Autònoma de Barcelona and a specific re-
port commissioned by the MUHBA on the Satalia 
neighbourhood (Àlvarez, Rodà and Gutiérrez Gar-
cia-M. unpublished-b; Palet 2007).

Therefore, the evidence for Montjuïc stone use is 
not only abundant, but is also spread across the centu-
ries and covers almost any type of relatively large-scale 
use. Among them, the several examples from Roman 
times provided a solid basis upon which many earlier 
studies affirmed its early exploitation, even before the 
only Roman quarry at Montjuïc was discovered in 
1990 (Granados et al. 1990b).

Indeed, some of the earlier studies had already sug-
gested that extraction activity in Roman times had 
probably focused on the southern, southwestern and 
southeastern flanks of Montjuïc,166 where the topo-
graphic conditions were more convenient for trans-
porting the blocks, thanks to existence of a suitable 
port. However, the continuous extraction at Montjuïc 
quarries and in particular the high volume of stone re-
moved at the end of the 19th and beginning of the 20th 
centuries are a significant drawback to the study of the 
stone industry in Roman times, as it is likely that any 
trace of earlier workings was destroyed. On the other 
hand, the area is currently part of a very densely de-
veloped area and was considerably transformed dur-
ing the years prior to the Olympic Games of 1992, 
thus making it even more unlikely that any evidence 
of ancient workings had been preserved. A. Àlvarez, 
M. Mayer and I. Rodà faced this same problem some 
years ago (Àlvarez, Mayer and Rodà 1993, 147) and, 
in accordance with their conclusions,167 it is not pos-
sible to locate the sites of the Roman quarries more 
precisely, except for the one excavated in 1990 on the 
southwestern flank, near the Fossar de la Pedrera ac-
cess and del Foc Street. 

5.4. The quarries

In fact, this is the only undoubtedly Roman quar-
ry site located at Montjuïc. As already mentioned, it 
was discovered in 1990 during the excavation works 
undertaken on the southwestern foothills of Montjuïc 
to build the accesses from the Ronda Litoral road to 
Barcelona and the Anella Olimpica, at the top of this 
same hill. Other remains worth mentioning for their 

direct relationship to the presence of quarries on this 
hill in Roman times are some blocks of Montjuïc 
sandstone with the inscriptions ‘Q IV’, ‘Q V’ and 
‘Q VII’ (IRC IV 304), four consecutive blocks of an 
exedra still to be erected (IRC IV 62), and a plaque 
stating that C. Coelius paid for the walls, towers and 
gates, which was probably left at the quarry site or the 
adjacent workshop and never brought to the town 
(IRC IV 57).168 Hence, it is quite likely that other 
quarries were in use at Montjuïc in Roman times, de-
spite the fact that only one of them has been located 
and archaeologically excavated.

5.4.1. Pedrera Romana (Montjuïc)

5.4.1.1. Basic quarry features
Location: At the foot of the southwestern flank of 

Montjuïc hill, between del Foc Street (and in particular 
La Bascula Civic Centre) and the access to Fossar de La 
Pedrera. Today it lies beneath the Avinguda dels Ferro-
carrils Catalans, which is one of the access routes to the 
Olympic Ring (Anella Olimpica) at the top of Montjuïc 
(Barcelona municipality, Barcelonès) (Fig. 91). 

type of quarry: Opencast. 
extraction fronts: A single quarry front was un-

covered during the excavations (UTM 31T 428663 
4578901), but it was on the southwestern edge of the 

Figure 91. Topographic map showing the location of Pedrera 
Romana-Montjuïc quarry (12) (Topographic Map of Catalo-
nia, 1:50.000, ICC). 



169. This quarry was in fact partially visible before the excavation, as it appeared on each side of the railway line at the Negrell Street end. 
The entire excavated area was much larger than the strictly quarry sector and other evidence of ancient occupation was excavated during the 
1990 campaign undertaken by the Servei d’Arqueologia of the Ajuntament de Barcelona (Barcelona City Council). 
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excavation area, which included many other features 
(pits, kilns, etc.), and it was not possible to continue to 
uncover it, in spite of the fact that the front continued 
below the soil. Therefore only a small part of the site 
was documented (Fig. 92). 

evidence of extraction technique: Several terraces, 
orthogonal cuts, negative traces of extracted blocks, 
trenches, wedge sockets and tool marks were recorded 
during the archaeological excavation.

extracted elements: Regular blocks of various sizes 
that were used as ashlars or other sorts of objects.

5.4.1.2. Previous studies
The Pedrera Romana at Montjuïc is one of the few 

quarries to have been archaeologically excavated, as it 
was discovered in 1990 during the rescue excavations 
at Avinguda dels Ferrocarrils Catalans, on the south-
western side of Montjuïc hill.169 Therefore, it is one 
of the few that it is possible to date with precision as 
Roman and also one of the few for which we have a 

large amount of data (Granados et al. 1990b; Laorden 
and Prada 1990). Prior to this find, the existence of 
quarries at Montjuïc in Roman times was widely as-
sumed, due to the copious archaeological evidence 
of Montjuïc stone use, although the lack of specific 
data made it impossible to go further than that; thus, 
they only receive a mention in various studies (by way 
of example, see Àlvarez 1987b, 1988a, 1988b; Brae-
mer 1984, 1986; Cisneros Cunchillos 1988a; Dwora-
kowska 1983; Gutiérrez Behemerid 1986a, 1986b; 
Jorba 1589; Keay 1988; Puig i Cadafalch 1934; Voltes 
1960). 

The results of the excavations were first published 
in the first volume of the Història de Barcelona (Gra-
nados 1991; Rodà 1991a) and shortly after presented 
at the III Congrés d’Història de la Ciutat de Barcelona, 
where there a lecture was also given focusing specifi-
cally on Montjuïc stone (Àlvarez, Mayer and Rodà 
1993; Blanch et al. 1993). Subsequent works on the 
use of the Montjuïc resources and its occupation in 

Figure 92. Plan of the ‘west’ 
and ‘south’ sectors of Pedrera 
Romana quarry (Montjuïc) 
(according to Blanch et al. 
1993b, 136, Figure 2). 



170. See above, 5.2 Geological setting.
171. They are collected in A. Àlvarez et al.’s study of Montjuïc stone: according to Faura Sans it consists of perfectly-cemented rounded 

quartz grains, altered feldspars with subsequent silicification and scarce mica; San Miguel and Masriera specify that it is made of quartz (> 
50%), feldspars (orthoclase, plagioclase and microcline), muscovite, rock fragments (quartzites, schist and mica schist) and occasional grains 
of biotite and chlorite; he also describes the silica matrix and the presence of clay minerals such as illite, chlorite and kaolinite (Àlvarez, Mayer 
and Rodà 1993, 146). The Dictionary of Geology describes it as homometric sandstone composed of subrounded to angular quartz grains 
(> 60%), feldspar, muscovite, heavy minerals (tourmaline, zircon and magnetite), well-rounded quartz, schists, mica schist and quartzite 
lithoclasts on a siliceous, silico-clayey or silico-argillaceous cement (Riba Arderiu 1997). The most recent and exhaustive description is pro-
vided by Parcerissa, but it is too long to reproduce here (Parcerissa 2002).
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ancient times, or even on Montjuïc in general, explic-
itly mention it as the only confirmed example of a Ro-
man quarry (Àlvarez, Mayer and Rodà 1993; Blanch 
et al. 1993; Granados et al. 1993; Granados and Rodà 
1993a, 12-15; IRC IV, 20-22; Miró 1997, 24-25; Ri-
era and Palet 1993, 51; Rodà 1998, 117; 2002).

In parallel with these works, other minor references 
to Montjuïc stone continued to appear in the archaeo-
logical literature, especially in those papers that made 
a point of identifying the lithic material found in the 
excavations (Àlvarez and Mayer 1990; Rodà 2004b). 
There are also general works where only a passing ref-
erence to Montjuïc stone is made (Àlvarez and Mayer 
1992, 79; Mayer and Rodà 1998, 99; Roca i Blanch 
2000, 15-18, 85).

5.4.1.3. The stone
common name: Gres de Montjuïc (Montjuïc sand-

stone) or pedra de Montjuïc (Montjuïc stone).
Lithology: Although the earliest geological studies 

of Montjuïc describe it as Tortonian quartz sandstone 
(Àlvarez, Mayer and Rodà 1993; Àlvarez, Rodà and 
Gutiérrez Garcia-M. unpublished-b; Laorden and 
Prada 1990; Villalta and Rosell 1965), very recent 
studies interpret it as being from the Serravallian Age 
(Parcerissa 2002). In any case, it is Upper Miocene 
and belongs to the Castell lutites, sandstones and 
conglomerates lithological unit already described.170 

The quarried sandstone layers are usually quite mas-
sive, although diagenetic recrystallisations, inter-
crossed stratification and parting lineations are visible 
(Riba Arderiu 1997). Coarse grain sandstone and 
microconglomerate intercalations, as well as small 
northeast-southwest faults combined with subvertical 
joints, were observed at the specific site of the quarry 
(Laorden and Prada 1990). 

Macroscopic description of the material: It is a 
mid to coarse grain sandstone that is usually a grey 
to greenish-grey colour; although there are also some 
varieties of a more pink/purple or yellow/ochre colour, 
this quarry exploited the grey/greenish to yellowish 
grey varieties (Fig. 93). Montjuïc sandstone is quite 
characteristic, particularly when compared to other lo-
cal materials, and it can therefore usually be identified 
without microscopic analysis. As it has a quite coarse 
appearance, plaster cover was applied to elements and 
objects made with this stone to give them a finer fin-
ish. 

Microscopic description of the material: Several ge-
ological studies have provided a general description of 
Montjuïc stone;171 however, a petrographic description 
of the stone specifically from this quarry is also avail-
able, as it was included in the comprehensive study un-
dertaken by the Servei d’Arqueologia de la Ciutat. It is 
a subarkose as it is composed of quartz (>70% to 80%), 
feldspars (mainly orthoclase but also some plagioclase; 

Figure 93. Three macroscopic photos of Montjuïc sandstone: the most common (left), a coarse grain variety (middle) and a pink/
purple variety (right).
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172. A comprehensive list of the use of Montjuïc stone was compiled by A. Àlvarez, M. Mayer and I. Rodà, particularly for epigraphic 
monuments (Àlvarez, Mayer and Rodà 1993; IRC I and IRC IV). 

173. For a comprehensive overview of the sculptural uses of Montjuïc sandstone, see Rodà 2000.  

10-15%) and rock fragments of mainly metamorphic 
origin (quartzite and schists; 2-10%). It has a hetero-
granular, poorly sorted, subrounded to slightly angu-
lar texture and has a scant matrix (maximum 10%) of 
silico-argillaceous fraction. The cement presents two 
phases: a siliceous one (main) and an iron oxide one 
(secondary). Pressure solution is visible on the grain 
boundaries, which denote intense post-sedimentation 
consolidation (Laorden and Prada 1990) (Fig. 94). 

A petrographic description of Montjuïc stone is 
provided by A. Àlvarez in several studies and in partic-
ular it is worth mentioning those that specifically con-
cern archaeological objects (Àlvarez 1984; Àlvarez and 
Mayer 1982; Àlvarez, Mayer and Rodà 1993). It does 
not differ significantly from the one already provided, 
but he indicates that the lighter-coloured varieties of 
Montjuïc sandstone have a higher percentage of silica 
(up to 96%), whereas the yellowish ones show a higher 
content of iron oxides and less silica (90%). 

use of the material: Montjuïc sandstone is not ex-
actly easy to extract and carve, but at the same time it 
is strong and not easily weathered, which makes it a 
perfect raw material for many purposes. It was equally 
used as a building stone and a raw material for sculp-
tures and portraits (in the latter case stucco or plas-
ter was applied), as well as architectural elements and 
epigraphs. Indeed, a very large number of Montjuïc 
stone monuments and objects have been identified 
throughout the course of scholarly and archaeological 
research; only a selection of representative examples 
will be mentioned here.172

As in many other Roman towns, the town walls 
were made of the abundant local stone (Montjuïc 
sandstone in this case), although another outstanding 

building made of Montjuïc sandstone was the tem-
ple of which some remains are preserved in the Centre 
Excursionista de Catalunya headquarters (at Paradís 
Street). Illustrative examples of architectural elements 
are the cornices, mouldings and capitals of this same 
temple, which were manufactured following an Italic 
prototype (Gutiérrez Behemerid 1986a, 1993). More-
over, the several types of walls (e.g. opus incertum, opus 
certum and mixed) of the domus in Barcino were also 
made of Montjuïc stone.  

As for the other uses, those dedicated to funerary 
purposes predominate. In the case of epigraphic pro-
duction, cupae and funerary altars are the most com-
mon and characteristic monuments. The table pro-
vided in the IRC IV shows the preponderance of these 
monuments in comparison to any other epigraphic el-
ements, except for moulded blocks. Illustrative exam-
ples of Montjuïc sandstone cupae are those on display 
at the MAC-Barcelona (IRC IV 154, 219), the MUH-
BA (IRC IV 160, 162, 177) and those still in situ in 
the Plaça de la Vila de Madrid necropolis (IRC IV 165 
to 167). Likewise, two examples of funerary altars can 
be seen at the MAC-Barcelona (IRC IV 141, 147), 
while three more altars are kept at the MUHBA (IRC 
IV 149, 151 and 181) (for indispensable references 
to these monuments see Balil 1984-1988; Boneville 
1981; Rodà 1990a; Tupman 2006). However, there 
are also examples of inscribed blocks that were inserted 
into larger funerary monuments or small mausoleums, 
such as those currently at the MAC-Barcelona (IRC 
IV 142, 146, 148 and 155), or the single block at the 
MUHBA (IRC IV 117). 

Sculpture in Montjuïc stone was also mainly allo-
cated to funerary contexts.173 Among them, the gor-

Figure 94. Two microscopic photos of Montjuïc sandstone: the most common (left) and a coarse grain variety (right) (microphoto-
graph at 40×, crossed polars).



174. It can be dated to between the years 9 and 7 BC thanks to the magistratures mentioned on the inscription and it was found in tower 
number 8 of Barcino ramparts. 

175. The first (IRC I 180) was discovered in 1932 during the excavations of the cloister of Sant Cugat del Vallès monastery, while the 
second (IRC I 185) was found at Hostafrancs. 
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goneia are quite common in Barcino funerary deco-
ration and are found not only on friezes, but also in 
pulvini and cupae (Balil 1979; Claveria 2008) (Fig. 95). 
There are also several reliefs in Montjuïc stone, among 
which the Menade on tower number 26 of the Bar-
cino walls stands out. However, plainer examples can 
also be found (e.g. the funerary friezes with plant and 
animal motifs found in tower number 9 of the Roman 
wall). Other sculptural uses are the portraits and sepa-
rate statues, such as the iconic ones, also called ‘por-
trait-statues’, and those with a mythological or animal 
theme. Most of the iconic statures were produced in 
Montjuïc sandstone and were part of funerary monu-
ments. The two togates, a male and a female, studied 
by A. Balil and currently on display in the first room of 
the MUHBA, as well as those mentioned by I. Rodà, 
are representative of this kind of sculpture (Balil 1964, 
1991; Granados and Rodà 1993a, 15; Rodà 1984; 
Raya de Cárdenas 1993) Other emblematic examples 
of mythological sculptures in Montjuïc sandstone are a 
sea deity and the Atlas on display in the same room of 
the MUHBA, or the Príapus found at Creu Coberta 
(Balil 1964, 233), while the two lions in the MUHBA 
collection and a third (only the head) at the MAC-
Barcelona are illustrative of animal-theme sculptures in 
local stone from Barcino (Balil 1964, 70-80, 233).

As for the non-funerary uses, two of the most 
relevant are an exedra consisting of four consecutive 
blocks (IRC IV 62) and a lintel mentioning several 
magistrates from early Roman Barcino, the latter of 

which has been object of several hypotheses (IRC 
IV 72). However, the find of three blocks inscribed 
with ‘Q IV’, ‘Q V’ and ‘Q VII’ (IRC IV 304) and 
the epigraph of C. Coelius referring to the building 
of the first wall of Barcino, which probably remained 
at the quarry site (IRC IV 57) near the location of 
Pedrera Romana, is also worth mentioning. In fact, 
they were interpreted as products of the quarry that 
probably never left the adjacent workshop (Àlvarez, 
Mayer and Rodà 1993; Granados and Rodà 1993a). 
Illustrative examples of private votive pieces are the 
altar dedicated to Minerva by Cornelia Flora and the 
block dedicated to Jupiter Optimus Maximus (IRC 
I 37 and 50, respectively). On the other hand, the 
use of Montjuïc sandstone for less monumental ele-
ments, such those related to road infrastructure, is at-
tested to by a marker stone (milliarium) on the Via 
Augusta (IRC I 184)174 and two milliaries of Emperor 
Claudius and Emperor Caracalla (IRC I 180 and 
185, respectively).175 Notably, the find of a milliary 
at Santa Madrona (on the northern flank of Montjuïc 
hill), mentioned by R. Cervera and J. Pujades in the 
17th century, is worth mentioning, as some authors 
believe it may have been carved at the same quarry 
from which the stone was extracted (IRC I 186, 220 
and in particular footnote 68). 

Nevertheless, the use of Montjuïc sandstone as a 
wall covering or paving slabs in Roman times has not 
been documented. There is a reference to its use as 
ship’s ballast (Blanch et al. 1993, 129), but no evidence 
of this use in Roman times has yet been found.

Area of diffusion: Essentially local, restricted to the 
town of Barcino and its surrounding territory. In fact, 
examples of Montjuïc stone items have been identified 
at Iluro (modern Mataró) (Àlvarez and Mayer 1990; 
Àlvarez, Mayer and Pera 1992), Egara (modern Ter-
rassa), Aquae Calidae (modern Caldes de Montbui) 
and modern Vilassar de Mar (Àlvarez, Mayer and 
Rodà 1993, 148; IRC I, 11-14, Fig. 3). 

similar stones / substitute material for: None. 

5.4.1.4. Chronology
Roman, although the archaeological material un-

earthed during the excavation did not provide a more 
precise date. According to O. Granados et al., the 
fact that it was covered by a thick layer of sediment 
where mediaeval kilns were made confirms that it was 
not used in post-Roman times. Other than that, we 
have to turn to the general archaeological record to 
further define the chronological framework through 
the chronology of Montjuïc sandstone use. Although 

Figure 95. Example of a gorgoneion made of Montjuïc sand-
stone (Photo I. Rodà). 
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176. Sporadic extraction of Montjuïc sandstone has been documented in relation to Neolithic, Bronze Age and Iberian settlements and 
burial sites on the same hill or in its immediate surroundings (Blanch et al. 1993, 130; Granados et al. 1993, 6-13). Moreover, a fragment 
of column base recently discovered at the Can Tacó site has been macroscopically identified as Montjuïc sandstone. Although it is currently 
under study, if the petrographic analysis confirms this identification, the use of Montjuïc sandstone outside the immediate surroundings of 
Montjuïc will be moved back to the mid-2nd century and the first quarter of 1st century BC. My warmest thanks to Dr J. Guitart for kindly 
providing the observation of this find.

177. The date of the second rampart has been very controversial. Although a late 3rd century AD dating was traditionally accepted, the 
finding of an usurper Maximus coin within the rampart filling material moved the date to the 5th century AD. However, this date was sub-
sequently abandoned in the light of new archaeological data that points to the 4th century AD, and in particular the first half, as definitive 
date of building (Beltrán de Heredia 2006; Puig and Rodà 2007).

178. The total excavated area was 70 × 22 metres.  
179. A very detailed description of all the features of this quarry is already available in the respective archaeological report (Granados et 

al. 1990b).

prior occasional quarrying is documented,176 the be-
ginning of a systematized extraction is strongly related 
to the foundation of Barcino (c. 15-10 BC) and the 
consequent need for a large volume of building stone 
(Àlvarez, Mayer and Rodà 1993, 147; Blanch et al. 
1993, 130; Granados et al. 1990b, 242). Furthermore, 
numerous epigraphs, sculptures and decorative motifs 
also date from this early period. The study of the col-
lection of capitals from Barcino, the temple itself and 
the funerary friezes and sculptures led to the identifi-
cation of early Augustan influences, either from Italy 
itself or from closer towns, such as Arles and Narbo 
(Gutiérrez Behemerid 1986a, 1993; Raya de Cárdenas 
1993; Rodà 1984, 2000, 2002). Moreover, the analy-
sis of the epigraphs resulted in the definition of a simi-
lar chronology to that of many of the Montjuïc stone 
inscriptions (Granados and Rodà 1993a; Rodà 1990a 
and IRC I and II). 

Nonetheless, as early as the early Julio-Claudian pe-
riod or even the late Augustan period, Montjuïc sand-
stone was gradually ousted for prestige uses by finer 
materials, such as Luni marble. This change occurred 
in both sculptural and epigraphic production. Howev-
er, Montjuïc sandstone was still used in private spheres 
and for funerary monuments, along with Santa Tecla 
stone and other marmora, which predominated in the 
official or public sphere during Flavian times (Àlvarez, 
Mayer and Rodà 1993, 149). In many ways, Montjuïc 
stone was still required as a building material through-
out those centuries and it retained its importance as 
the basic building stone of Barcelona even after that. 
Indeed, it was again used in the late major rebuilding 
of the wall in the 4th century AD,177 although the evi-
dence of the dismantling of funerary mausoleums in 
order to use their blocks probably means that extrac-
tion at the quarries had slowed down.

5.4.1.5. Discussion
A total area of 220 m2 was uncovered during the 

archaeological work. However, it is probably only part 
of the actual area of the quarry, since only the land 
affected by the road building was excavated.178 The 
description given in the excavation report179 and the 

plan suggest that this site combined traits of a trench-
type and ‘in terraces’-type opencast quarry (cf. Bessac 
1999a, 32, Fig. 24A; 2003b, 26, Fig. 7a and 7c), al-
though it is most likely that the latter (‘in terrace’-type 
quarry) predominated as the quarrying was carried out 
extensively across the foothill, rather than digging a 
trench in it. Nevertheless, since the quarry was only 
partially excavated, the possibility of it having some 
other quarry type traits that could not be observed 
cannot be ruled out. 

The same archaeologists who carried out the exca-
vation divided the site for description purposes into 
three separate sectors: ‘west’, ‘south’ and ‘east’, accord-
ing to their approximate position. The height of the 
front varied, but overall it was about 10 metres (be-
tween 9.30 m above ground level to 1 m below ground 
level). The ‘west’ and ‘south’ sectors were recorded on 
a plan (Fig. 92), due to the higher presence of terraces 
and easily-recorded features (i.e. trenches, negative 
traces of blocks, etc.) while the ‘east’ sector was not 
drawn because it mainly consisted of high, vertical 
fronts (Fig. 96). 

The evidence of extraction was abundant and was 
recorded in detail, which enabled a thorough analy-
sis. The large number of preserved terraces and work-
ing levels is outstanding; they not only provide evi-
dence of the approximate size of the blocks through 
the negative traces left, but also show that the quarry 
fronts were not exhausted when extraction stopped. 
Nonetheless, the ‘east’ sector and the eastern part of 
the ‘south’ sector had larger horizontal and vertical 
surfaces that suggest that they were probably ruled out 
for further extraction while work continued on the 
southern and western fronts; the latter shows that at 
least three working levels were in use simultaneously. 
Thus, it seems that extraction was presumably carried 
out following a southeast to northwest direction. The 
fact that the ‘east’ sector is the deepest supports the as-
sumption that extraction was more intense here than 
in the ‘west’ sector. 

As a consequence, a larger number of extraction 
traces are preserved in the ‘west’ sector and especially in 
the large mass of stone left uncut in the ‘south’ sector. 



180. The length and depth of each trench were recorded in the archaeological report; this may provide information on the length of the 
intended block or, when more than one block was detached simultaneously, the length of the group of blocks and their depth. However, 
these figures are strongly determined by how advanced the trenches were (i.e. whether they had only just been started or whether they were 
almost finished) and therefore cannot be taken as a straight measure of the blocks. 
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The examples of delimited blocks left on the bedrock 
show that blocks of 2.05 m in length and about 0.60 
m in height were prized off at this site, an assumption 
supported by the few examples of blocks discovered 
during the excavation (Fig. 97). 

Several wedge sockets or their negative traces were 
documented during the excavation. They appeared 
mainly on the horizontal surfaces of the ‘east’ sector 
(Fig. 98) and have the usual features recorded at Ro-

man quarries in the western Mediterranean, i.e. they 
are elongated, rectangular, lined-up sockets carved at 
a small distance from each other. However, the com-
monest evidence is in the small channels or trenches 
used to delimit the blocks and tool marks. The trench-
es are either V-shaped or square-shaped in section and 
vary considerably, not only in length but also in depth 
and width180 (Fig. 99); this last measurement differs 
significantly among the several examples, as trenches 

Figure 96. General view of Pedrera Romana (Montjuïc) during the archaeological excavations (Photo Archive MUHBA).

Figure 97. Two examples of block evidence at Pedrera Romana (Montjuïc): the negative trace of block detachment (left) and an 
abandoned block discovered during the archaeological excavations (right) (Photos Archive MUHBA).
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181. The Mathieu quarry at Bois des Lens provides abundant parallels of front correction traces (Bessac 1996). 
182. In particular, some sites near Tarraco, among which El Mèdol is a paradigmatic example (see below, 6.4.9 Els Munts, 6.4.11 El 

Mèdol and 6.4.13 Punta de la Creueta). 
183. See above, 3.4.5 Clots de Sant Julià and 3.4.6 Puig d’en Torró.

Figure 98. Partial view of the horizontal surface at Pedrera 
Romana (Montjuïc) showing two examples of aligned wedge 
sockets (Photo Archive MUHBA).

from 9 cm to 60 cm wide were recorded. The smaller 
ones may be due to a barely initiated trench, but the 
trench width is usually related to the size and espe-
cially the height of the extracted block (i.e. whether 
the quarryman can detach the block without needing 
to put one leg in the trench or not has a direct influ-
ence on its size). 

Although neither the archaeological report nor the 
published papers relate these trenches to block sizes, 
they are closely connected. Likewise, the block size 
was directly determined by its intended purpose, as 

the final use of the stone was usually known before ex-
traction began. However, what they do mention is, on 
the one hand, the predominance of rectilinear angles 
and, on the other, the fact that some trenches have a 
curved outline or a slight slope on one of the sides. 
The lithology of the stone and in particular its hard-
ness are thought by O. Granados and his team to be 
the reason for the uncommon, curved features (Gra-
nados et al. 1990b, 262-263). It is quite plausible and 
these deviations from the intended shape were most 
likely corrected later with a pick (or dolabra).181   

Traces of this same tool (dolabra) are the most com-
mon tool marks visible on most of the vertical surfaces, 
either the fronts or the inner flanks of the trenches. As 
opposed to the marks observed at some Roman quar-
ries in northeastern Hispania,182 they do not follow a 
strict pattern, but rather random parallel grooves with 
a diagonal, slightly curved tendency (Fig. 100). How-
ever, this is not the only case of relatively unsystematic 
pattern tool marks; some of the northeastern quarries, 
such as Clots de Sant Julià and Puig d’en Torró, have 
fronts with a very similar appearance.183

As already acknowledged by O. Granados et al. 
(Blanch et al. 1993, 131; Granados et al. 1990b, 262-
263), the disposition of the rough-hewing traces and 
the morphologic irregularities can be ascribed to sev-
eral factors. One is the use of the more suitable sur-
faces from which a higher volume of extraction was 

Figure 99. Three examples of trenches at Pedrera Romana (Montjuïc) illustrating the presence of not completely straight trenches 
(left), small, narrow trenches (centre) and wide trenches (right) in the same quarrying area (Photos Archive MUHBA).  



184. They were formed by the natural deposition of soils from the upper levels of the hill and pre-Roman pottery was found in them 
(Iberian and Greco-Italic amphora fragments, Campaniana A and B ware according to the Catalan nomenclature, painted Iberian ware, 
common Roman ware, tegulae and imbrex and even some mosaic fragments). On the other hand, the kilns date from the mediaeval to post-
mediaeval period.
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possible without disturbing elements such as diaclasses 
or other natural faults. Also, the natural plains of the 
stone were used wherever possible to facilitate extrac-
tion. The uneven degree of exploitation of the quarry 
sectors could be due to the presence of natural cracks 
in the rocky substratum that would have jeopardised 
the possibility of extracting compact, internally crack-
free blocks.

The analysis of this site includes detailed attention 
to the tool marks, which are described in detail and 
linked to the possible tool that produced them. In this 
context, the lack of any mention of a W-pointed pick, 
such as that identified at some quarries in the south of 
France, is significant. This tool has been interpreted as 
an early Imperial tool used for relatively hard stones, 

but it should be remembered that it was first identi-
fied at these Roman quarries shortly before the excava-
tion of the Pedrera Romana (Montjuïc) quarry (Bessac 
1988a, 1991, 1993a, 1996). 

It is also further considering the presence of round-
ed elements, insofar as a wide Roman dating was in-
ferred for this quarry on the basis of the pottery sherds 
found in the fill deposits and the date of the kilns built 
on this land.184 However, non-rectilinear features were 
not usually used by the Romans in local, non-orna-
mental stone quarries. Once again, the closest well 
dated parallels are at Bois des Lens, where rounded 
elements were extracted during early mediaeval times. 
Nevertheless, prior to that, there is a notable regres-
sion in the extraction organisation and systematisa-

Figure 100. Detail of tool 
marks on a vertical surface 
of the ‘east’ sector of Pedrera 
Romana (Montjuïc) (Photo 
Archive MUHBA). 

Figure 101. Schematic map 
showing the location of Pedr-
era Romana (Montjuïc) in 
relation to the main Roman 
roads around Barcino and 
the probable coastline dur-
ing the 1st century AD (dot-
ted line) (according to Palet 
1997, 172, Figure 46). 
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tion, which is described by J.-C. Bessac as becoming 
‘absolutely determined by the local lithostratigraphic 
conditions’ (Bessac 1996, 299). Thus, it seems that a 
sporadic very late Roman or early mediaeval, use of 
this quarry before it was completely covered should 
not be completely ruled out. 

Despite the fact that the partial nature of the site 
is a significant drawback to assessing the volume of 
extraction that took place in this area, the volumetry 
of the excavated area suggests that a minimum of ap-
proximately 6,000 m3 of stone was removed from the 
identified area of the quarry. Thus, the whole amount 
of stone extracted remains unknown, as the whole 

length of the quarry front was not uncovered. In any 
case, this quarry confirms that extraction in ancient 
times took place in the southwestern area, as its strong 
connection with the port that existed on the south-
western foothill of Montjuïc until early mediaeval 
times and after which many topographical points and 
modern streets in this area are named (i.e. Mare de 
Déu del Port and Castell del Port). Thus, not only did 
the southwestern foothills of Montjuïc present a most 
favourable lithology for large-volume stone quarry-
ing, but it was also the perfect location for the easy 
transportation of blocks from the extraction point to 
nearby Barcino (Fig. 101). 
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6.1. Brief location and background

Tarragona (ancient Tarraco) lies on the Mediterra-
nean coast of Catalonia, approximately 100 km south 
of Barcelona (ancient Barcino), in a rich agricultural 
area between the Mediterranean coast and the Catalan 
Coastal Range (Serralada Litoral) (Fig. 1). The pres-
ence of Tarraco had a direct influence not only on its 
whole hinterland, the area known as the Camp de Tar-
ragona, but also on the more distant towns of Roda 
de Berà, Torredembarra, Altafulla and Alcover, which 
were probably included in its territorium. The Camp 
de Tarragona lies between the coast and the mountain 
foothills and is drained by two rivers running in a 
north-south direction, the Francolí and the Gaià. The 
territory east of Tarragona consists of a series of low, 
rocky hills, although there is little land below 100 me-
tres and the coastal plain widens again towards Torre-
dembarra; the land to the southwest, on the other side 
of the Francolí River, is a broad plain.

Tarraco is one of the best known Roman cities in 
Spain, thanks to constant excavations and research.185 
It developed from a military camp (praesidium) estab-
lished by the Scipios during the Second Punic War, 
immediately after their arrival in 218 BC. Although an 
Iberian settlement (Kese or Cissis) already existed on 
a promontory near the mouth of the Francolí River, 
the Romans took another higher promontory where 
a rampart consisting of cyclopean blocks supporting 
a masonry curtain wall was promptly built and soon 
afterwards enlarged (Martínez 1982-83; Miró 1987; 
Miró 1998; Ruiz de Arbulo 2006, 37-41). During 
the late 3rd and 2nd centuries BC, Tarraco played a key 
role in Rome’s war against those Iberian peoples allied 
to Carthage (218-205 BC), as well as in the revolts 
against Roman control (206 and 197-195 BC) and the 
Celtiberian wars (180 and 155-153 BC). During this 
time, the Iberian settlement in the lower town became 
the focus of the growing Roman community, which 

built there its own forum and Roman-type houses 
(Dupré 1995, 357). It is not surprising, therefore, that 
by the end of the 2nd century BC, the wall186 had been 
substantially extended, enclosing both parts of the 
settlement as one community, making it a true town 
(Aquilué and Dupré 1986; Carreté, Keay and Millett 
1995; Hauschild 1983; Ruiz de Arbulo 2006). Al-
though there is little evidence of the structures in this 
part of the city, the epigraphic evidence proves that a 
primitive capitolium and other temples were built in 
the lower area. 

The construction of the road network around 120-
110 BC confirmed the regional importance of Tarraco 
and, by the time of Caesar (shortly before or after his 
death), it had achieved the status of colonia.187 It soon 
became the administrative capital of the newly created 
provincia and it is indeed significant that the province 
itself was named after the town (Hispania Tarracon-
ensis). Major urban development took place during 
the Augustan and early Imperial periods. Tarraco was 
organized around the Upper Town, located at the top 
of the hill on which the praesidium had stood, and the 
Lower Town; this lower part spread from the slope of 
the hill to the Francolí River and was remodelled by 
creating an orthogonal street grid and a range of pub-
lic buildings (especially a new forum and a theatre). 
This was the first stage of a major urban expansion 
that continued until the Flavian period, when the up-
per part of the town was terraced in order to build a 
new monumental temple and buildings related to the 
Imperial cult and the provincial government (Dupré 
1995, 358-363). These included the Temple of Rome 
and Augustus, the forum of the concilium Provinciae 
and, on the lowest level of the complex, a circus. An 
amphitheatre was also built during this time in the 
area between the town walls and the coast.  

The territory outside the walls was also transformed 
and monumentalised during early Imperial times; the 
Arch of Berà,188 on the Via Augusta, the funerary 
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185. An updated, non-exhaustive, but global approach to Roman Tarraco has recently been published by the MNAT (Dupré 2007) 
while a compendium of the archaeological excavations undertaken at Tarragona is also available (Macias et al. 2007).

186. The Roman walls in the upper part of Tarraco have been extensively researched since the first stratigraphic analysis by J. Serra Vilaró 
(1946) and the subsequent studies by T. Hauschild (Hauschild 1975, 1979, 1985). The most significant subsequent studies are those of J. 
Sánchez Real (1985; 1986), X. Aquilué, X. Dupré, J. Massó, J. Ruiz de Arbulo and J.M. Menchon (Aquilué 1993; Aquilué and Dupré 1986; 
Aquilué et al. 1991; Menchon 2006; Menchon and Massó 1998), although many others have been published during the past few decades.  

187. G. Alföldy’s studies of Tarraco’s epigraphy have shed much light on the social organization of Roman Tarraco (Alföldy 1991). More 
recent studies on early Roman Tarraco and the implications and process of becoming a provincial capital have been undertaken by J. Ruiz de 
Arbulo (Ruiz de Arbulo 1993, 1999a, 1999b, 2006). 

188. This Roman Arch is one of the best preserved monumental Roman arches in Spain. It was built at the beginning of the 1st century 
AD and probably marked the territorial limits of Tarraco. It was located on the Via Augusta, about 20 km from Tarraco and is 12 × 2.40 × 
12.30 m, although originally it would have been some metres higher, as its attic no longer exists (Dupré 1994a, 1994b, 2000). 



189. This is a funerary monument in the shape of a tower built in the first half of the 1st century AD next to the Via Augusta. Its name 
comes from the two sculptures on its façade that were wrongly identified as the famous Roman generals and which actually depict Attis. The 
inscription above them is badly preserved and several interpretations have been suggested. The structure consists of three rectangular sections: 
the lower one is a solid, almost square (4.40 × 4.70) podium about 2 m high and the other two are slightly smaller. An epigraphic, typological 
and historical study of this monument was published by the MNAT (Various authors 1993).

190. Also known as the Pont del Diable, it is part of one of the two aqueducts that supplied Tarraco with water. It is one of the most 
monumental and best preserved from the Roman period and is the largest in the northeast of the Iberian Peninsula, with a length of 217 m 
and a maximum height of 27 m. The exact date of construction is not known, but it seems likely that it was built during the time of Emperor 
Augustus (Sada, Ramón and Remolà 2004). 

191. The results of the studies and archaeological excavations of several villae have been compiled in number 13 of the Forum collection 
published by the MNAT (Remolà 2008c).

192. The actual extension of territory included under this denomination is not clear, although today it is widely assumed that the ager 
Tarraconensis comprised the modern Camp de Tarragona and Penedès areas, north of modern Tarragona, which form a unit from the geo-
graphical point of view (Macias and Menchon 2007, 11; Prevosti 2005, 355-358). The orientation of a cadastral division of this territory is 
the object of debate, as different hypotheses have been proposed (cf. Arrayás 2002; Palet 2003, 2008). 

104

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

monument known as the Torre dels Escipions (Scipios’ 
Tower),189 the Roman aqueduct of Les Ferreres190 and 
large luxury villas date from this time.191 Besides these 
large monumental landmarks and groups of buildings, 
many other smaller settlements or buildings, whose 
remains appear scattered throughout the territorium of 
Tarraco, were built during the first three centuries of 
this era as part of a wide-ranging organisation of the 
land192 (Carreté, Keay and Millett 1995; IPAC 2006b; 
Prevosti 2005, 2008). 

In the late Imperial period, Tarraco saw a gradual 
slow-down in urban construction and the country-
side estates (villae) began to grow in importance. 
Although the town kept its status as the capital fol-
lowing Diocletian’s reorganisation, it gradually lost 
its political importance. During the 5th century AD, 
public residential areas and buildings were progres-
sively abandoned and only the upper part was still 
occupied. Nevertheless, the town kept some of its in-
fluence thanks to its key role within the ecclesiastical 
structure of the early Christian period, as evidenced 
by the large basilica complex recently excavated 
and studied in the western suburb of Tarraco, next 
to the early Christian necropolis at the Tabacalera 
(Amo 1979, 1981, 1989; Dupré 2007; López 1997, 
2006a, 2006b; Serra Vilaró 1928, 1929, 1930, 1935, 
1948). 

6.2. Geological setting (Fig. 102)

There is a considerable body of geological infor-
mation about the area surrounding Tarragona. The 
fact that most of the quarries, and in particular El 
Mèdol, have been studied has led to a large amount 
of detailed geological research on this area (Àlvarez 
and Arroyo 2004; Àlvarez, Galindo and Prada un-
published-a; Prada 1995). The latest interpretation 
describes the area of the Camp de Tarragona as the 
outcome of quite a complex process. The geological 

structure of this area consists of a horst/graben sys-
tem with a preferential orientation towards the north-
east. The spreading out at intervals of the large nor-
mal faults was the result of the Palaeogene contractive 
phases and Miocene extensive phases, which explains 
the area’s complex stratigraphy, with its major vertical 
and horizontal variations.

According to these same authors, the main sedi-
mentation phase that filled the Camp de Tarragona 
basin took place during the Upper Langhian and Ser-
ravallian ages. These deposits formed the stone quar-
ried at El Mèdol and the surrounding quarries. The 
sea level fell during the Lower Serravallian, thus fa-
vouring the formation of continental platforms, where 
the contributions from the rivers mixed with the ma-
rine sediments. Later, from the mid Serravallian to the 
late Tortonian age, sedimentation was mainly deter-
mined by the development of successive alluvial and 
coastal fans at the end of the rivers. Hence, there were 
abundant shallow bays on the coastline that gradually 
passed to a platform-talus system with essentially ma-
rine sedimentation. 

Therefore, the rocks extracted at the Roman quar-
ries around Tarragona were formed in a marine en-
vironment. The various types of carbonate rocks that 
resulted underwent different degrees of dolomitisation 
due to the action of the sea water that covered them 
during their formation. The sedimentary sequence of 
Camp de Tarragona can be placed into four different 
Units: the Vespella Unit, Renau Unit, Vilabella Unit 
and Ardenya Unit, in which most of the quarries are 
located (Àlvarez and Arroyo 2004, 20-22; Prada 1995, 
20). The Ardenya Unit consists of about 200-300 me-
tres of calcisiltites, sandstones, calcarenites and shelly 
stones (coquina). The Miocene materials mainly rest 
on a carstic surface that developed on the Mesozoic 
substratum (Cretaceous and Jurassic materials) or on 
the Langhian sediments belonging to the Garraf depo-
sitional system, which are also exploited by some of 
the quarries studied here.
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Figure 102. Geological map showing the location of the quarries of Tarraco and its territorium: 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 Tabacalera sector (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); and summary 
key of the geological strata relevant to the study (Lower Miocene: N1A=reef limestones; N1B=bioclastic limestone; Upper Creta-
ceous: K1-2=bioclastic limestones with prealveoli and dolomite; Triassic: T2-3=dolomites, limestones and marls, upper Muschelkalk;  
the complete key to the geological layers is provided at the Appendix)(Geological Map of Catalonia, 1:250.000, ICC).



193. Pons d’Icart’s words are: 
‘Són las pedras de lissos blanc i blau molt delicadas y foros, de les quals està enpaïmentada tota la Seu. Té també abundancia de lissos 

encarnat mesclats uns rollets blancs i lissos pardillo y lissos jaspat com si fos jaspes molt delicat. Y vent las pedras de aquestos lissos no y a qui 
no judique ésser cada una de sa spècia. Y tot és una spècia de pedra, sinó que es different en la mixtura de las colors. Y las més tenen unas vias 
blancas, les altres blavas. En fi festan unas y las altres jaspeadas entrecambiant-se les colós unas ab altres. Altres spècies de pedras y ha que són 
de obrar, mollas, quasi blancas, y altras que groguègan, y altres més foros com són en la pedrera del moll, que tenen color de terra. No sols se 
à de notar la abundàntia de tantas spècies de pedras, però també que són las més, quasi junt a la ciutat’. 

On the other hand, Pere Gil says:
‘Per la part alta y ha la pedra de saldo tan molla que la serran ab serra de ferro: y la llavoran y allisan ab tanta facilitat, que à penas los pica 

pedrers tenen que cançarse en pulirlas y llavorarlas’.
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6.3. Local stones identified in the 
archaeological record

The stone from the area around Tarragona has 
long been the focus of attention. A local scholar, Pons 
d’Icart, described some of the types of stone that were 
quarried in the 16th century (Pons d’Icart c. 1563) and 
Pere Gil, c. 1600, also mentioned saldó stone as be-
ing found around the town.193 As a result of the con-
tinuous quarrying and use of stone from the quarries 
around Tarragona, a wide range of names have been 
given to the different varieties according either to their 
properties, their provenance, their appearance or their 
use in a particularly outstanding monument. Some-
times the name even derives from any sort of allusion 
that the popular imagination related to the material. 

Nevertheless, as these names are not based on the ac-
tual geological characterisation of the stone, but on 
superficial aspects (such as colour or hardness) or even 
less-related characteristics, sometimes they can be con-
fusing. Indeed, there are examples of different names 
applied to very similar types of stone on the basis of 
slight differences in colour or place of origin, as well 
as cases where the same name refers to several types of 
stone according to the person you ask. 

On the other hand, thanks to the geologically ori-
entated research carried out in the area and specifi-
cally on the local stone from the quarries or that which 
was used in the Roman monuments, the materials 
are currently well characterised (Àlvarez and Arroyo 
2004; Àlvarez, Galindo and Prada unpublished-a; Ar-
royo 2000; Bermúdez et al. 1993; Prada 1995). Tra-

Figure 103. Macroscopic appearance of fine-grained Miocene 
stones (calcisiltite to calcarenite) from the surroundings of Tar-
ragona: El Llorito stone (above) and Coves stone (below).

Figure 104. Microscopic appearance of fine-grained Miocene 
stones (calcisiltite to calcarenite) from the surroundings of Tar-
ragona: El Llorito stone (above) and Coves stone (below) (mi-
crophotographs at 30×, crossed-polars). 
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Figure 105. Macroscopic appearance of Miocene calcarenites 
to biocalcarenites from the surroundings and territory of Tar-
ragona: stone from Roda de Berà, El Mèdol stone, soldó and 
Altafulla stone (from above to below). 

Figure 106. Microscopic appearance of Miocene calcarenites 
to biocalcarenites from the surroundings and territory of Tar-
ragona: stone from Roda de Berà, El Mèdol stone, soldó and 
Altafulla stone (from above to below) (microphotographs at 
30×, crossed-polars).
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ditionally, the main types of stone used and quarried 
around Tarragona are pedra de Santa Tecla (Santa Tecla 
stone), llisós, pedra del Mèdol (El Mèdol stone), soldó 
(also called saldó or sauló), pedra del Llorito (El Llori-
to stone), pedra de La Savinosa (La Savinosa stone), 
pedra d’Aigüeres (Aigüeres stone), pedra de les Coves 
(Coves stone), pedra d’Altafulla (Altafulla stone), pe-
dra d’Alcover (Alcover stone) and pedra de Mont-roig 
(Mont-roig stone), which has been less studied (Table 
5). Although other local stones were occasionally used 
and identified in certain Roman objects, they are not 
as common and hence they could not been identified. 

The majority are Miocene stone, and only llisós, San-
ta Tecla stone, Alcover stone and Mont-roig stone are 
from different geological periods. Among the Miocene 
rocks, two different facies were distinguished according 
to their different grain sizes (Àlvarez and Arroyo 2004; 
Prada 1995). The first is composed of fine-grained, cal-
cisiltite to calcarenite limestones, in which always less 
than 15% is quartz, feldspars or lithoclasts. The presence 
of dolomite is also variable.194 The so-called El Llorito 
stone and Coves stone belong to this facies. As they can 
hardly be distinguished by the naked eye, petrology be-
comes a very useful tool for differentiating them.195 El 
Llorito stone was quarried at Coves del Llorito, while 
Coves stone came from the lower geological layers at 
Coves de la Pedrera (Fig. 103 and Fig. 104). 

The second facies consists of fairly pure limestones, 
mainly calcarenites, with more than 80-90% of cal-
cite, a high content of bioclasts (especially shells), and 
very low detrital component (usually not more than 
3-5% of quartz). It is the most actively exploited facies 
and also that which presents the highest lithologic 
diversity, hence the wide variety of common names 
given to the stone it provides. Indeed, El Mèdol stone, 
La Savinosa stone, Aigüeres stone, soldó and Altafulla 
stone all belong to this group. J.L. Prada distinguishes 
four sub-groups on the basis of their petrographic com-
position, their place in the Miocene succession and the 
quarries where they are exploited (Prada 1995, 38-41). 
Although he does not consider all the quarries around 
Tarragona, his sub-division continues to be valid, as 
the traditional stone names broadly match them (Fig. 
105 and Fig. 106). 

Thus, El Mèdol stone is classified as A type by 
J.L. Prada. Geologically, they are massive, quite po-

rous calcarenites with a high presence of mollusc frag-
ments and rare detrital components. Although the 
proportion of sparite varies, there is always a certain 
amount of iron oxide that can also vary even within 
the same stratigraphic sequence. Prada’s B type con-
sists of a sandy, finer-grained calcarenite than the El 
Mèdol type, although it is still markedly bioclastic as 
it has abundant algae fragments, as well as occasional 
rodolits. A key feature is the variability of cement pro-
portion, which can vary significantly from quarry to 
quarry. Soldó or saldó is a name traditionally used for 
a variety of stone that is found not only in the Camp 
de Tarragona, but also in other parts of Catalonia.196 
With particular reference to the Tarragona area, it has 
been used to designate the material extracted at several 
quarries with very different types of stone, including 
El Mèdol, Torre d’en Dolça and Coves de la Pedrera. 
Thus, it is difficult to ascribe the name to a specific 
stone type, owing to the variance that may appear even 
within the same quarry. Nevertheless, the fact that 
most of the quarries providing soldó present a calcaren-
ite with fewer fossil shells than the El Mèdol stone, but 
which are shellier and more compact than the very fine 
stone from Coves de la Pedrera and Coves del Llorito 
(facies calcisiltite), as well as the fact that Torre d’en 
Dolça quarry appears on the Cartographic Institut of 
Catalonia (ICC) topographic maps as ‘pedrera de soldó’ 
(i.e. ‘soldó quarry’), has led to it being considered as 
soldó. Thus, it matches the stone type identified by J.L. 
Prada as Mas dels Arcs type (or type B). 

Stone from the Roda de Berà quarries also presents 
specific features (J.L. Prada’s type C). Although there is 
no specific name commonly used for stone from Roda 
de Berà, it has traditionally been distinguished from 
the other types of stone with similar features, i.e. El 
Mèdol stone, soldó and especially Altafulla stone. Geo-
logically, it is characterised by a rather sandier, very fine 
and homogeneous texture that gives it a resemblance 
to the previous type. Nevertheless, it has less bioclasts 
and these mainly consist of bryozoans and foraminif-
ers. As for the previous type, the degree of cementation 
is variable, even within the same quarry site. One last 
type is also defined as a sandy limestone but with some 
singularities, such as the high amount of foraminifers, 
the rare cement and the variable proportion of silty 
matrix. Macroscopically, this type matches what has 

194. According to J.L. Prada, it has strong local variations due to varying proportions of dolomite content,as well different fabrics. 
Broadly, it is a carbonated sediment with abundant detrital components, scant bioclasts and a siliciclastic matrix. Micrite is present especially 
on the base levels, together with microsparite and microdolomite. There are also euhedral dolomite crystals. All these components have a very 
irregular and complex distribution. Porosity is abundant as small interparticle pores and some vug porosity (Prada 1995).

195. As first demonstrated by J.L.Prada in his PhD thesis and later confirmed by A. Àlvarez et al. (Àlvarez and Arroyo 2004; Àlvarez, 
Galindo and Prada unpublished-a; Prada 1995). 

196. Soldó can refer to a whitish, sandy stone (in the Penedès region) or to a river bank sand (in Tortosa, the Penedès region and Reus), 
while saldó, which is also used, refers either to a sandy red or yellow stone (in the Camp de Tarragona, Conca de Barberà, Priorat and Ribera 
d’Ebre regions), or to a dark red Buntsandstein conglomerate and sandstone from Serra de Prades (Riba Arderiu 1997). Obviously, the mean-
ing used in this book is the one applied to saldó in the Camp de Tarragona (i.e. sandy stone of red or yellow colour). 
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been traditionally called Altafulla stone and was classi-
fied by J.L. Prada as type C. 

La Savinosa stone is also mentioned in the archaeo-
logical record as being used in Roman times while the 
absence of Aigüeres stone is noteworthy. They do not 
fall within the previous groups, but have been iden-
tified as Miocene materials outcropping near Tarra-
gona. The first appears on top of the Santa Tecla stone 
and llisós strata in the La Budallera and La Savinosa 
areas (immediately north-northeast of Tarragona). It 
is a biocalcarenite which presents some similarity to 
Santa Tecla stone in terms of compactness but with 
no white areas of recrystallised calcite. Its colour and 
appearance vary considerably, although the most 
characteristic type is a yellow stone with abundant 
reddish spots or areas. On the other hand, Aigüeres 
stone is a quite compact, yellow limestone with red-
dish patches that form undulations. So far, Aigüeres 

outcrops have been identified at La Savinosa.197 (Figs. 
107 and 108). 

The Mesozoic materials used in ancient times are 
Santa Tecla stone, llisós, Alcover stone and Mont-roig 
stone. The Cretaceous and Jurassic strata were signifi-
cantly affected by Alpine tectonics, the Miocene sedi-
mentary deposits that rest on them and small faults. 
The first provide Santa Tecla stone, whereas the chro-
nology of llisós is not so clear.198 They are both quite 
homogeneous limestones, but while llisós tends to be 
grey and have scattered fossil shells still visible in the 
matrix, either macroscopically or microscopically, San-
ta Tecla is usually yellow or slightly pink, with no vis-
ible shells and small red striae. They all present white 
areas and veins of recrystallised calcite (Figs. 109 and 
110; Figs. 111 and 112).  

Alcover stone is a widely used mudstone from the 
Prades mountain chain (i.e. Serra de Prades). It is a 

197. See below, 6.5.3 La Savinosa. 
198. Recent observations revealed that these materials might be on the contact between Cretaceous and Jurassic strata (personal com-

munication by A. Àlvarez).

Figure 108. Microscopic appearance of other Miocene stones 
from near Tarragona: La Savinosa stone (above) and Aigüeres 
stone (below) (microphotographs at 30X, crossed-polars). 

Figure 107. Macroscopic appearance of other Miocene stones 
from near Tarragona: La Savinosa stone (above) and Aigüeres 
stone (below). 
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much older, Middle Triassic stone (Muschlenkalk). It 
is a domicrite or dolomite mudstone of hypidiomor-
phic, euhedral crystals with detrital silt of quartz and 
mica (Fig. 113). It appears on strongly bedded strata 
that make it very easy to prize up and where there is a 
large amount of fossils (Riba Arderiu 1997).  

Finally, Mont-roig stone is also quite commonly 
used in the area, although the evidence from Roman 
contexts is not as abundant as for most of the other 
stones. It is a red sandstone from Buntsandstein for-
mations (Lower Triassic) that appear on the eastern 

Figure 110. Two examples of the microscopic appearance of 
Santa Tecla stone (microphotographs at 30×, crossed-polars).

flanks of the Prades Mountain chain. It has a very 
characteristic appearance that enables it to be identi-
fied immediately with the naked eye and it is easily 
distinguished from the other stone types quarried and 
used around Tarragona. 

Therefore, with these types of stone in mind 
and on the basis of the prior research and literature, 
it was possible to verify the existence of several al-
ready-known quarries, to locate some new quarries 
or fronts and, last but not least, to record as many 
features as possible, especially from the endangered 
sites. As a result, the following extraction areas were 
identified and recorded: Roda de Berà or Pedrera de 
l’Elies, Corral del Xim, Mas de Nin and L’Aguilera 
in the municipality of Roda de Berà; Marítima Resi-
dencial, Roca Foradada and Punta de la Llança in the 
municipality of Torredembarra; Els Munts, Platja de 
Capellans or de Canyadell and Altafulla, El Mèdol 
and Mas del Marquès in the municipality of Alta-
fulla; Punta de la Creueta, La Savinosa, Coves del 
Llorito, Coves de la Pedrera, Aqüeducte, Mas dels 
Arcs, La Salut and El Llorito in the municipality of 
Tarragona; Platja de l’Arrabassada and Lots 18 and 
21 of the PERI 2-Tabacalera sector in Tarragona; 

Figure 109. Macroscopic appearance of three types of Santa 
Tecla stone: golden/yellow variety (above and centre), pink va-
riety (below).
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Figure 112. Two examples of the microscopic appearance of 
llisós (microphotographs at 30×, crossed-polars). 

Figure 111. Macroscopic appearance of two types of llisós: grey 
variety (above) and undefined colour variety (below). 

Figure 113. Macroscopic appearance of two types of Alcover stone: grey variety (left) and brown variety (right). 

Torre d’en Dolça or Vila-seca, in the municipality of 
Vila-seca; and La Lloera in the municipality of Al-
cover (Fig. 114). 

Other quarries that could not be included in the 
survey, either because they have been destroyed, be-
cause the data in the literature is inconsistent or be-
cause there is a lack of consistent evidence, have been 
included in a miscellaneous section. 

The amount of information available on the quar-
ries of the town and its territory is, nevertheless, very 
significant and gives us a good insight into the subject. 
Indeed, the large number of stone exploitation areas 
in the ancient territorium of Tarraco and its immedi-
ate surroundings reflect the high degree of use of local 
stone and the importance of local stone resources in 
Roman times. 
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199. No specific name is known for the stone from the Roda de Berà area but, as already set out, it can be distinguished from the other 
types on geological basis.

Common 
name

Type of stone Geological date Quarries Use

Coves stone
Calcisiltite 
(limestone)

Miocene Coves de la Pedrera Building

El Llorito 
stone

Calcisiltite 
(limestone)

Miocene Coves del Llorito Building and sarcophagi

El Mèdol 
stone

Calcarenite 
(limestone)

Miocene

El Mèdol, Mas del Marquès, 
Punta de la Creueta, Platja de 
l’Arrabassada, Lots 18-21 in 
the PERI 2-sector Tabacalera

Building, sarcophagi, 
sculpture, epigraphy and 
architectural elements (such 
as columns and capitals)

Soldó
Calcarenite 
(limestone)

Miocene

Mas dels Arcs, Aqüeducte, 
Torre d’en Dolça/Vila-seca; 
upper layers of El Mèdol, 
Mas del Marquès, Coves de la 
Pedrera and Coves del Llorito

Building, sarcophagi, 
sculpture, epigraphy and 
cupae

Altafulla 
stone

Calcarenite 
(limestone)

Miocene

Altafulla, Els Munts, Platja 
dels Capellans (or de 
Canyadell), Punta de la Llança, 
Roca Foradada, Marítima 
Residencial

Building 

? (Roda de 
Berà type)199

Calcarenite 
(limestone)

Miocene
Roda de Berà, Corral del Xim, 
Mas de Nin, L’Aguilera

Building 

La Savinosa  
stone

Limestone Miocene La Savinosa
Building, epigraphy, 
quicklime?

Aigüeres 
stone

Limestone Miocene La Savinosa
Not attested use in Roman 
times

Santa Tecla 
stone

Limestone Cretaceous El Llorito, La Salut

Epigraphy and ornamental 
purposes (wall veneers, 
pavements, opus sectile, 
architectural elements).

Llisós Limestone
Lower Cretaceous-
Upper Jurassic

El Llorito, La Salut 
Epigraphy and ornamental 
purposes (wall veneers, 
pavements) and sarcophagi

Alcover stone Mudstone Upper Muschelkalk La Lloera
Epigraphy, wall and floor 
panelling, tombstones

Mont-roig 
stone

Sandstone Buntsandstein ? (near the town of Mont-roig) Wall and floor panelling 

Table 5. Summary table of the types of stone recorded in the area around Tarraco.
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6.4. Miocene stone quarries in the territorium 
of Tarraco

Most of the quarries in the territory of Tarraco 
exploit the area’s Miocene strata. They are mainly to 
the northeast of the town and relatively close to the 
coast. However, some of them are several kilometres 
inland and only one of them is south of the Francolí 
River. They form a group of very similar quarries in 
terms of the type of stone, which only presents slight 
variations in the grain size, colour and composition. 
Some of the quarries can be broadly grouped by 
their geographical location. They are those around 
the modern town of Roda de Berà (Roda de Berà or 
Pedrera de l’Elies, Corral d’en Xim, Mas de Nin and 
L’Aguilera quarries), those around the modern town 
of Torredembarra and those opened on the rocky 
promontory between modern Torredembarra and Al- 

tafulla (Roca Foradada, Punta de la Llança, Platja 
dels Capellans or de Canyadell, Els Munts and Al-
tafulla quarries). The rest are scattered throughout 
the area.

6.4.1. Roda de berà200 or Pedrera de L’elies 

6.4.1.1. Basic quarry features
Location: In an undeveloped area (lots 415 and 

416) between Narcís Monturiol, Pau Casals and Joan 
Maragall Streets in the Eixample Residencial hous-
ing development on the immediate outskirts of Roda 
de Berà (Tarragonès), north of the railway track (Fig. 
115).

type of quarry: Opencast 
extraction fronts: A very large quarry site takes up 

most of the area (quarry site 1, UTM 31T 371096 
4561150 and 371169 4561243) and a smaller one is 

Figure 114. Schematic map showing the locations of the quarries around Tarraco and the types of stone: 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 (or 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). 
Type of stone: Roda de Berà type (in dark brown), Altafulla stone (in green), El Mèdol stone (in red), soldó (in blue), La Savinosa 
stone (in orange), Santa Tecla and llisós (in cyan), Coves stone (in yellow), El Llorito stone (in pink), Alcover stone (in black).

200. The spelling of this name gives rise to controversy. Although the Institut d’Estudis Catalans (IEC) specifies that its spelling as ‘Roda 
de Berà’ is the correct one, the official name of the municipal area remains ‘Roda de Barà’ and is thus shown on the ICC topographic map. 
Nevertheless, the town and the landmarks keep the correct spelling of ‘Berà’ (i.e. the Roman Arch of Berà). Henceforth, we will use ‘Roda 
de Berà’. 
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located about 50 m to the north (quarry site 2, UTM 
31T 371126 4561282) (Fig. 116).  

evidence of extraction technique: Mainly abun-
dant orthogonal terraces or working surfaces, as well as 
vertical artificial walls. However, there are also parallel 
pick marks, small channels or trenches, wedge sockets, 
abandoned and only delimited blocks, as well as nega-
tive traces of extracted blocks.

extracted elements: Mainly rectangular, relatively 
large blocks probably intended for ashlars. Although 
some of them could have been intended for use as col-
umn shafts and column capitals, the remains at the 
quarry sites are not enough to confirm this. 

6.4.1.2. Previous studies
Despite a series of archaeological campaigns di-

rected by X. Dupré on the Roman Arch of Berà in 
1986, 1993 and 1994,201 this quarry has never been 
archaeologically excavated. These quarries were 
known locally as ‘pedrera de l’Elies’ (Martorell Coca 
2006, 140; Solé i Morera 2002, 86), although they 
were first recorded in the Carta Arqueològica as ‘Roda 
de Berà quarries 1 and 2’ and appear under that name 
in many subsequent archaeological studies. There is 
only one mention of stone extraction at Roda de Berà 

Figure 115. Topographic map showing the location of the Mi-
ocene stone quarries of Roda de Berà (15), Corral d’en Xim 
(16) Mas de Nin (17), L’Aguilera (18) and Marítima Residen-
cial (19) (Topographic Map of Catalonia, 1:50.000, ICC). 

Figure 116. Roda de Berà: location and sketch of the quarry sites (Orthophoto of Catalonia, 1:5.000, ICC). 

prior to the inclusion in the Carta Arqueològica del 
Tarragonès of two quarries in this area in 1990,202 
that of J. Massó in a map contained in his brief ar-

201. These campaigns and the following studies definitively established the date of this Roman arch as of Augustan times (Dupré 1994a, 
1994b, 2000). 

202. The Carta Arqueològica del Tarragonès has been recently updated (IPAC 2006b) and the name ‘pedrera de l’Elies’ has been also 
included for this quarry.  
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203. Espai Lliure d’Interès Arqueològic is an urban area that, due to its archaeological interest, is protected and therefore no building 
activity can be carried out there. 

204. The several studies of the occupation and organization of the territory of Tarraco demonstrated that it had a highly non-urban 
population (Arrayás 2002; Palet 2003; Prevosti 2005). 

ticle about Roman quarries around Tarraco (Massó 
1987). 

The use of stone from Roda de Berà is mentioned 
in M. Mayer’s brief summary of the stone resources 
in Hispania, but only with reference to its restricted 
distribution (Mayer 1992, 20). Soon afterwards it was 
the object of geological interest and its exploitation 
for the building of the Roman Arch of Berà was con-
firmed (Àlvarez et al. 1994, 24; Àlvarez, Galindo and 
Prada unpublished-a, 52-54; Arroyo 2000, 23; Prada 
1995, 28). However, it was not until M.R. Fabregat’s 
work on the Roman quarries of Tarraco that we had a 
detailed description and record of the two sites from 
an archaeological point of view (Fabregat 1997, 130-
133). Other studies soon followed (Àlvarez, Rodà and 
Gutiérrez Garcia-M. unpublished-b; Gutiérrez Garcia-
M. 2003, 25-29) and it was also mentioned in a recent 
book looking at El Mèdol both from a geological and 
a historical perspective (Àlvarez and Arroyo 2004, 22, 
table 3; Rodà and Gutiérrez Garcia-M. 2004a, 66).

This area was declared an Espai Lliure d’Interès Ar-
queològic203 by the municipal government in 1986.

6.4.1.3. The stone
common name: Unknown.
Lithology: It is a Miocene bioclastic limestone with 

variable grain sizes belonging to the Tarragona Depo-
sitional Sequence. It comes from reef calcarenites, bi-
omicrites and biorudites strata from the Serravallian-
Tortonian Age that crop out in this area. According 
to later studies, it belongs to the calcarenite facies of 
the Ardenya Unit (Àlvarez and Arroyo 2004, 22-23, 
table 3).

Macroscopic description of the material: It is a 
rather porous, compact, yellow to ochre-coloured 
shelly limestone (Fig. 105). However, two slightly dif-
ferent varieties of this stone can be distinguished, in 
accordance with the two morphological levels used 
at the quarry: the lower one provides a very shelly, 
coarse calcarenite, while the upper one supplies a finer 
material with molluscs, corals and other bioclastic re-
mains. 

Microscopic description of the material: It is 
a biomicrite to biosparite (Folk 1959, 1962) and a 
wackstone or packstone (Dunham 1962), depend-
ing on the amount and size of the bioclasts. The 
matrix is mainly composed of micrite, but scattered 
pseudosparitic patches are also visible. Interparticle 
and mouldic porosity is visible in the sample (Cho-
quette and Pray 1970). It is a very pure limestone 

(more than 80-90% calcite) with a high content of 
bioclasts and a variable percentage of sand or mud 
matrix. Bioclasts are poorly sorted and mainly con-
sist of foraminifera (nummulites and endothyrac-
ids), echinoderms, molluscs (oyster and bivalve frag-
ments) and corals (Fig. 106). The two levels already 
described are also reflected in the microscopic ap-
pearance through variations in the amount, size and 
variety of the fossils. 

use of the material: This stone was mainly intend-
ed for building purposes and, as the analysis under-
taken by J.L. Prada corroborated, particularly to build 
the Roman Arch of Berà (Prada 1995, 28). Its use on 
other Roman buildings in the surroundings could not 
be checked due to the lack of visible remains at the vil-
las and other smaller premises that probably occupied 
the territory around modern Roda de Berà in Antiq-
uity;204 however, stone from this quarry is most likely 
to have been used in other places.

Area of diffusion: Local and mostly restricted to 
the Roman Arch of Berà, situated about 2 km as the 
crow flies from the quarries, and perhaps its immedi-
ate environs. 

similar stones / substitute material for: None.

6.4.1.4. Chronology
Some of the evidence of extraction is most like-

ly Roman but most of it seems to be later (probably 
early modern, as well as modern). Its use on the Ro-
man Arch of Berà implies that the quarry was in use 
at least during early 1st century AD. Moreover, it is 
also known that stone from the Roda de Berà quar-
ries was briefly used during the 1939 restoration of the 
arch, although the volume of extraction visible at the 
site and the abundant use of this stone in the town of 
Roda de Berà suggest that it was also used later, prob-
ably in post-mediaeval times (mainly mid to late 18th 
century). Although it is not certain, it is possible that 
other restorations undertaken in 1788 and 1840 also 
used stone from these quarries. 

6.4.1.5. Discussion
As two different quarry sites were recorded in the 

Carta Arqueològica (IPAC 2006b) and this division 
has since been maintained in later studies (Fabregat 
1997), I have preferred to maintain consistency and 
discuss them as two separate quarry sites. However, 
both quarry sites could be easily grouped in a single 
exploitation area, as they are very close to each other 
(only about 50 m apart). Obviously, both of them ex-
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ploit the same layer of bioclastic limestone and thus 
the stone from both sites has a very similar appear-
ance, with only slight differences in the grain size and 
bioclast composition.      

Roda de Berà quarry site 1 is an extensive, opencast 
quarry. It is the largest of the two by far, covering about 
6,719.25 m2 (Martorell Coca 2006, 140), and it takes 
up most of the lot area. The exploitation front runs in 
a southwest to northeast direction and is composed of 
several shallow terraces, which are currently partially 
covered by debris. These terraces are both linear (Fig. 
117) and organized into square/rectangular areas, de-
pending not only on the system of exploitation that 
was followed in each part, but also on the lithography 
of the site. The southwestern part of the quarry has 
the characteristics of trench-type opencast quarries (cf. 
Bessac 1999a, 32, Fig. 24A; 2003b, 26, Fig. 7c), while 
the northeastern part is mainly organized into terraces 
(or ‘en paliers’) (cf. Bessac 1999a, 32, Fig. 24A; 2003b, 
26, Fig. 7a).There is also a small, shallow, isolated 
front opened in the northeastern part of the lot. Due 
to the high amount of debris in this sector, it is not 
possible to confirm whether it is actually linked to the 
rest of the quarry or not (Fig. 118). 

The slight inclination of some of the planes on the 
terraces is significant. This can be seen at several points 
in the quarry, although mainly in the eastern area lo-
cated above the path that runs through the middle of 
the site; it is the result of following the natural layers 
of the rock during the block detachment process to 
avoid later unwanted fractures that could have made 
them unfit for use.

In any case, the evidence of extraction at this site 
is abundant. The many terraces and working surfaces 
already mentioned show numerous orthogonal cuts 
and there are also some delimited blocks that were 
not finally extracted from the bedrock, as well as 
areas where the negative marks of extracted blocks 
are still visible. The negative marks on the horizon-
tal and vertical surfaces show that the blocks were 
mainly rectangular. Nonetheless, they vary in shape 
from almost square to elongated, and from medium 
to large size blocks. Again, the negative traces enable 
us to calculate their lengths and widths, which range 
from 1.30 to 2.80 m long and 0.55 to 1 m wide,205 
while the delimited blocks still in the quarry are 0.45 
to 0.60 m deep. However, one exceptionally large 
block has been identified; it is 4 × 2 m and at least 
0.60 m deep.206 The vertical surfaces also help us to 
deduce the depth of the blocks, as they show small 
ledges that mark the limit between different working 
surfaces. Thus, it is possible to calculate the depth of 
the blocks by measuring the distance between these 
ledges and leaving a margin of some centimetres, 
as the later dressing or squaring would have meant 
some loss of material. These distances at Roda de 
Berà quarry site 1 suggest that the blocks were 0.60 
to 1-1.20 m deep. 

The number of channels is indeed high, since there 
are not only those used to delimit the blocks, but also 
scattered, isolated channels. Moreover, several thin 
lines carved on the rocky substratum that mark the 
line to follow to dig a channel are very well preserved 
(Fig. 119). The channels have a square longitudinal 
section and are 8.5 to 36 cm wide, although the ma-

205. The actual sizes of the measured blocks are: a) negative marks: 1,90 × 1 m, 1.30 × 0.90 m, 2.30 × 0.55 m, 3.50 × 0.76 m and b) 
delimited blocks: 1.31 × 0.89 × 0.60 m, 1.47 × 0.60 × 0.45 m, 2.80 × 0.60 × 0.45 m, 130 × 1 × 0.60 m. 

206. As it is the negative mark left on the horizontal surfaces, the proposed minimum depth was deduced from the height of the nearby 
bedrock.

Figure 117. Detail of the several terraces in the eastern part of 
Roda de Berà quarry site 1. 

Figure 118. View of the small, isolated front in the northern-
most part of Roda de Berà quarry site 1.
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207. The ‘M’ is approximately 28 cm wide and 25 cm high. 
208. During Roman times, the apex of the ‘M’ used to reach the same level as the base of the two lateral traces, which clearly does not 

happen in this case. 

jority of them range between 15 and 18 cm. However, 
there is also an example of a channel with a V-shaped 
longitudinal section in the northeastern part of the 
quarry that is 6.5 cm wide at the top and 0.8 cm at 
the bottom. 

Wedge sockets are not as common as channels. 
They have a rather parallel shape and a rounded bot-
tom resulting in a more or less U-shape. The two best 
preserved examples are that already recorded by M.R. 
Fabregat (1997, 132), which consists of four sockets of 
4 to 5.5 × 3.5 to 6.5 × 10 to 14 cm spaced 14, 21 and 
11 cm apart, and another consisting of the negative 
mark of 5 sockets of between 2 and 5 cm wide and 10 
and 13 cm deep. These wedge sockets are much more 
rounded and larger than the ones documented at most 
of the well-dated Roman quarries (Bessac 1996, 216-
224; Dworakowska 1983, 83; Kozelj 1988a). Although 
it cannot be confirmed, this could suggest a post-Ro-
man chronology for the extraction of this block.

The abundance of very clear tool marks on the 
rock surfaces is due to the fact that this stone is not 
too hard. The marks mainly consist of parallel grooves 
in a diagonal or spike shape, as well as the negative 
traces of a tool with square cutting edge, mainly 30 
mm wide but sometimes 10 mm wide. The most likely 
tool used is a type of pick known as an escoda in Cata-
lonia and an escoude in southern France (Bessac 1988a, 
43; 1991a). No clear traces of the W-shaped cutting 
edge pick identified as being used in early Imperial 
times at the Roman quarries of southern Gaul have 
been observed at this site (Bessac 1988a, 1991, 1993a, 
1997). However, it would be necessary to undertake 
an archaeological excavation and find better preserved 
traces to confirm this point.

Other marks worth mentioning are a carved ‘M’207 
and a single negative trace of a circular element. The 
first is located on the horizontal surface of the bed-
rock next to the path that runs diagonally within this 
site. It is a shallow but wide carving and can hardly 
be seen without an oblique light. It is quite coarsely 
carved and the typology of the lettering shows that it 
is not Roman.208 Leaving its dating aside, it is possibly 
some kind of mark related to the extraction activity. A 
possible stone-cutter’s mark with two letters, the first 
of which is an ‘M’ with traits and size similar to this 
one, was found on an ashlar from the Poniente late 
Roman Necropolis in Corduba (modern Córdoba) 
(Gutiérrez Deza 2004, 260). However, the stone-
cutter’s ‘M’ mark at Corduba is much more sharply 
carved and has a lower apex than the Roda de Berà 
one, which is made with a square-edged tool, possi-
bly a chisel. Further research in this direction must be 

undertaken before making any suggestion about its 
interpretation. 

The circular element is the only one visible at the 
quarry and its diameter is about 2 m. It is unmistak-
ably non-Roman and very similar to the mediaeval 
round traces found at the Mathieu quarry (Bois des 
Lens, southern France) (Bessac 1996; 1999a, 37, Fig. 
27). Finally, the most recent traces found at this quarry 
site are those on a single block located on the terraces 
area near Joan Maragall Street. Although it has been 
delimited from the bedrock by traditional methods, 
its outer face shows evident traces being cut with a 
mechanical saw. 

Although the traces on the vertical surfaces have 
been used to relate these extracted blocks to the ashlars 
used in the provincial buildings in Tarraco (Fabregat 
1997, 132-133), the evidence in the majority of this 
quarry site should be looked at more closely. Firstly, 
this argument only takes into account the depth of 
the blocks and secondly, most of the blocks at Roda de 
Berà quarry site 1 are larger than the ashlars used on 
many of the Roman buildings. Although they could 
have been split down into smaller blocks, according to 
J.-C. Bessac this technique was more commonly used 

Figure 119. Example of a partially dug channel and the lines 
that mark the direction they should follow. 
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by post-mediaeval quarrymen than the Romans. The 
closest parallel to the local stone quarries used during 
Roman times are the quarries at Bois des Lens, near 
Nîmes (ancient Nemausus), which were also used be-
fore and after Roman times. Excavations there have 
shown that blocks larger than the previous ones were 
cut down in the early modern period to achieve a high 
degree of exploitation (Bessac 1996, 307, 315). Thus, 
the area of extraction used in early modern times 
presents a more strictly orthogonal extraction strategy 
and a higher proportion of exhausted fronts (vertical 
or almost vertical artificial walls), than the sectors only 
used earlier. 

The same situation could have come about at 
this quarry site, as three small sections situated in the 
northeastern half of the quarry present a less organized 
exploitation system and a higher number of smaller, 
not always similarly orientated, terraces that clearly do 
not follow the same extraction pattern as the majority 
of the area (Fig. 120). One of these areas has the only 
channel that is dissimilar, as it has a wedge longitu-
dinal section. Even though the shape of the channel 
shape is not significant in itself, the deviation from the 
general pattern in this area is significant.

The study of extraction tools has shown that the 
escoda pick with a square cutting edge of 0.5 to 3.5 cm 
was used mainly by the Greeks during the late Empire 
(3rd to 5th century) and from the 14th century onwards 
(Bessac 1991, 1993a; 1999a, 21). According to this 
same author, the length of the cutting edge decreased 
in proportion to the increase in the rock hardness. 
Thus, the presence of abundant traces of this 3 cm 
tool reinforces the hypothesis that large parts of this 
quarry site were in fact used later than the early Ro-
man Empire and in particular later than the Augustan 
period. Again, more evidence is needed to confirm 
this, but if we take into account that these areas are 
located on the upper levels of the quarry site (where 
the earliest evidence of extraction has more chance of 
surviving), as well as the evidence already pointed out, 
it seems that these areas are the only ones with enough 
evidence to suggest that they were in use during the 
early Roman Empire.

Roda de Berà quarry site 2 is much smaller and, 
as opposed to quarry site 1, is an intensive extraction 
area of 753.50 m2 (Martorell Coca 2006, 140) where 
exploitation consisted of digging in depth rather 
than in extension. The exploitation front runs from 
south-west to northeast and mainly consists of high 
artificial walls forming an almost rectangular pit-type 
quarry about 40 × 30 m (cf. Bessac 1999a, 32, Fig. 
24A; 2003b, 28, Fig. 11c). Although the pit is ac-
tually deeper, the artificial walls showing extraction 
evidence are 6 m high at most. It can be accessed via 
a path cut in the rocky substratum with a pneumatic 
drill that runs next to the back walls of some of the 

houses in Narcís Monturiol Street. This path enters 
the quarry site from the south and partially cuts off its 
original limits and it is almost certainly related to the 
building of a water tank in the middle of the quarry 
site (Fig. 121).

The evidence of extraction is abundant and, as 
already mentioned, it is mainly visible as high arti-
ficial walls. However, there are also few terraces and 
orthogonal cuts in the eastern part, which seems to be 
the least exhausted area of the quarry site (Fig. 122). 
Similar terraces are also still visible among the vegeta-
tion in the western area, before they are cut off by the 
nearby buildings. Both areas have a higher walking 
level than the central area. The absence of delimited 
blocks or negative marks of already extracted blocks 
makes it difficult to know about their size and shape 
from a definite source. Only the presence of ledges 
on the vertical surfaces gives us an indication of how 
deep they would have been (between 0.75 and 1 m) 
and the few orthogonal cuts suggest they would have 
been almost square (2.60 × 2.20 m) or rectangular 
(2.50 × 1 m). 

Other evidence, such as channels or wedges, is 
scarce. A couple of square-section channels have been 
preserved in the eastern area; they are very similar in 
appearance and size (11 and 14 cm wide) to the most 
common ones at quarry site 1. No wedge sockets were 
found, but tool marks are usual, especially parallel 
grooves left on the vertical surfaces, in both diagonal 
and spike patterns. Again, the similarities with the 
most frequent traces at quarry site 1 are manifest. The 
examples of tool marks left on the horizontal surfaces 
of channels or ledges were made by a square cutting 
edge about 3 cm wide, probably an escoda pick (Bes-
sac 1988a, 42-43; 1991; 1993b, 300; 1999a, 21, Fig. 
14b-d). Exceptionally, the tool marks of a diamond 

Figure 120. Detail of Roda de Berà quarry site 1 showing areas 
with different extraction patterns and orientation: the upper 
one with less organized and smaller terraces and the lower one 
with a more systematic pattern of extraction and larger blocks. 
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pointed chisel or hammer are very well preserved, but 
as they are both tools for dressing and carving and the 
marks have a completely different orientation to those 
of the diagonal pick onto which they are carved, they 
cannot be interpreted as part of the extraction process 
and are probably of a later chronology. Finally, there 
are isolated pneumatic drill marks on the upper part 
of the eastern wall. 

Despite being an intensive rather than an exten-
sive exploitation, the appearance of the vertical walls 
in this quarry and the exploitation pattern are very 
similar to those in most of Roda de Berà quarry site 1. 
Therefore, they are presumably of a similar date. It has 
been suggested that was it originally an underground 
quarry that was later opened with explosives, since 
blast holes are visible at several points on the upper 
part of its perimeter. However, this seems very unlikely 
as the section of the wall that does not show traces of 
artificial cutting is too thin to have been the roof of 

an underground space. In any case, even though a Ro-
man date cannot be completely ruled out, there is not 
enough evidence to believe that this quarry site was 
worked during the early Empire.   

As a result, the possibility of the present remains at 
the Roda de Berà quarry sites being from early Imperial 
times must be reduced to very specific, small areas, while 
a large portion of the extraction evidence seems to be 
from a later time. Today it is widely assumed that these 
quarries supplied the stone to build the Roman Arch 
of Berà, in particular since J.L. Prada’s analyses (Àlva-
rez et al. 1994, 24; Arroyo 2000, 23; Fabregat 1997, 
130-133; Martorell Coca 2006, 140; Prada 1995, 28; 
Rodà and Gutiérrez Garcia-M. 2004a, 66). Indeed, a 
close look at the Roman Arch of Berà reveals that, apart 
from some of the two lower rows of large ashlars on the 
bases, it is basically built of the same type of stone as 
that extracted at these quarries. However, the approxi-
mate volume of extracted stone (about 10,890 m3, see 
Table 6) at the Roda de Berà quarry is far greater than 
that in the Roman Arch of Berà, where roughly 300 m3 
of stone was used. Thus, it must be admitted that this 
stone was used later and for other purposes. In fact, 
extraction at ‘pedrera de l’Elies’ (i.e. the Roda de Berà 
quarries) is documented during the late 19th century. 
A tax on the charters of the two active quarries of the 
town was agreed at the municipal town government 
meeting held on June  7th 1885, as recorded in the book 
of minutes,209 and it refers to ‘pedrera de l’Elies’ and 
‘pedrera del Mas de Nin’210 (Solé i Morera 2002, 86). 

Quarry site 1 6,875 m3

Quarry site 2 4,015 m3

Table 6. Approximate volume of stone extracted at the Roda 
de Berà quarry sites. 

Figure 121. General view of Roda de Berà quarry site 2. 

Figure 122. The only examples of orthogonal cuts, in the east-
ern part of Roda de Berà quarry site 2. 

209. Acta del Ple de l’Ajuntament of 7th June 1885. 
210. See below, 6.4.3 Mas de Nin. 
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Its use for other purposes must be also considered. 
Although there is no written proof, stone from this 
quarry could have been used in three of the four res-
toration campaigns undertaken on the Roman arch211 
(Fig. 123). However, even in this case, the amount of 
stone used would not have been more than 900 m3. 
Use during the early Imperial period seems plausible 
as it was a time of high building activity in Tarraco, as 
well as in the surrounding territory. The confirmation 
of the existence of a possible Roman villa on Berà Hill, 
as the scattered remains of building material that ap-
peared when the area was urbanised during the 1970s 
suggest,212 would reinforce the hypothesis of a wider 
use of this stone in the immediate surroundings of the 
quarry. 

In any case, it seems clear that at least one of the 
Roda de Berà quarries was already operating during 
the early 1st century AD, in order to use its stone to 
build the Roman arch as part of the improvement of 
the Via Augusta (Dupré 1994a, 1994b, 2000). The 

outcome of the comparison between the size of the 
ashlars in the Roman arch213 and the evidence at the 
quarries is that they are more likely to have come from 
the areas already suggested as having an earlier chro-
nology (i.e. those with smaller, less organised terraces 
and orthogonal cuts), rather than the areas where larg-
er blocks were extracted. 

By way of a hypothesis, other possible uses could 
have been the construction of emblematic mediaeval 
buildings, such as the no-longer-existing castles of 
Roda and Berà; these are mentioned in a 1381 docu-
ment, but are from an earlier date as the castle of Berà 
is also mentioned in a 1046 document recording the 
sale of Tamarit castle. The presence of watchtowers, 
also of probable mediaeval date, supports the assump-
tion of a possible reuse of the quarries during this pe-
riod. However, no clear evidence has been collected 
and this remains a hypothesis. On the other hand, 
extraction during the early modern period is proven. 
Numerous stone arches and doorways in the town’s 
houses, as well as in the church, are of this stone type. 
This and the use of stone from the nearby quarries at 
the end of the 18th century are indicative of the ex-
traction activity at Roda de Berà, at least during the 
second half of the 18th century, which is closely re-
lated to the period of economic prosperity experienced 
throughout Catalonia. 

6.4.2. corral del xim214

6.4.2.1. Basic quarry features
Location: On the upper part of the southern slope 

of a low hill located between the Eixample Residencial 
and Berà-mar housing developments (Roda de Berà, 
Tarragonès) (Fig. 115). It can be reached from Johan 
Sebastian Bach Street by following a path with wood-
en and painted signs. 

type of quarry: Opencast.
extraction fronts: This quarry consist of a single 

extraction front (UTM 31T 371964 4561327) (Fig. 
124).

evidence of extraction technique: Terraces, paral-
lel grooves, trenches, some abandoned and delimited 
blocks at the quarry front.

extracted elements: Large, elongated, rectangular 
blocks that may have been intended either for large 
lintels or to be split into ashlars, and smaller, rectan-
gular blocks. 

211. These restorations took place in 1788, 1840, 1936 and the last one, in 1997. Also, during the archaeological works of 1994 another 
completely different type of stone called rosa sepúlveda, from near Segovia (Spain), was used on parts of the monument.

212. Personal communication by R. Benimeli, archivist of the Arxiu Municipal of Roda de Berà.
213. The base ashlars are 1.20-1.25 × 0.63-0.70 × 0.64-0.66 m and the ashlars forming the two pillars are 0.87-0.98 × 0.57-0.60 × 

0.26-0.57 m.
214. Although the area is called ‘Corral del Xicu’ on the ICC Topographic Map, the correct name is ‘Corral del Xim’ and it is thus re-

corded in the Carta Arqueològica del Tarragonès (IPAC 2006b). Although it is possible that there was a typographic error on the map, I prefer 
to maintain consistency with Carta Arqueològica and henceforth will use the name Corral del Xim.  

Figure 123. View of the northern façade of the Roman Arch 
of Berà.
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215. The exact words the author uses to refer to it are that there is a quarry ‘prop del Corral del Xim’ (i.e. ‘near the Corral del Xim’). 
216. See above, 6.4.1.3 The stone. 
217. Idem. 
218. Idem.

6.4.2.2. Previous studies
This quarry has not been object of any archaeo-

logical study. However, it was included in a plan to 
protect and maintain the town quarries and therefore 
was cleaned up, signposted with wooden posts and 
made easy to find thanks to painted signs. As for the 
literary references, the only one to be found is in the 
very recent study of the town’s history coordinated 
by J.M. Martorell Coca (2006, 140), where this site 
is referred to as secondary in relation to the Roda 
de Berà quarries –locally known as the ‘pedrera de 
l’Elies’– and the Mas de Nin quarry, as it seems not 
to have a proper name.215 This site has only been re-
cently included in the Carta Arqueològica del Tarra-
gonès (IPAC 2006b). 

6.4.2.3. The stone
common name: Unknown. 
Lithology: It is exactly the same stone that crops 

out at the Roda de Berà or Pedrera de l’Elies quar-
ries.216 

Macroscopic description of the material: It is the 
same rather porous, but very compact and homoge-
nous yellow to ochre-coloured limestone that is found 
in the neighbouring hills where the Roda de Berà 
quarries are located217 (Fig. 105).

Microscopic description of the material: The same 
very pure biomicrite to biosparite limestone that ap-
pears at the Roda de Berà quarry sites218 (Fig. 106).

use of the material: Building and probably archi-
tectural elements, although there are no clear examples 
of use of stone from this quarry. 

Area of diffusion: Probably local and very restrict-
ed to buildings or monuments in the immediate sur-
roundings of the quarry.

similar stones / substitute material for: None.

6.4.2.4. Chronology
The absence of studies on this quarry or any re-

lated data make it difficult to speculate on its dating. 
The similarities between the evidence at this quarry 
and most of Roda de Berà quarry site 1 suggest that 
they could be of a similar date. This assumption is re-
inforced by the fact that they are quite close. Thus, 
despite a Roman date cannot be ruled out, the current 
evidence at this site is more likely to be the result of 
early modern quarrying. 

6.4.2.5. Discussion
This quarry takes its name from the lot at the foot 

of the low hill where it is located (Corral del Xim). This 
area is currently a carob tree plantation, although the 
upper part of the hill still is woodland. Although it ex-

Figure 124. Corral d’en Xim: location and sketch of the quarry (Orthophoto of Catalonia, 1:5.000, ICC).
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istence was well known to the townspeople, this quarry 
was not included in the official inventory of archaeolog-
ical sites (Carta Arqueològica) of the Tarragonès comarca 
until very recently and is thus not mentioned in the 
previous literature. It consists of a single, shallow, open-
cast front opened on the same bioclastic limestone layer 
as the Roda de Berà quarries. Although it is a rather 
small extraction site, it is seems to have been organized 
into terraces and in a linear type of extraction, although 
it could also be part of the extensive, unscattered quarry 
made up of several small fronts yet to be discovered (cf. 
Bessac 2003b, 24, Fig. 3b and 3c). 

The remains show that the extraction system fol-
lows the same pattern as Roda de Berà quarry site 1. 
Despite being much smaller, the extraction is very 
systematic and well organized. The detached blocks 
are quite large and the small trenches used to delimit 
the blocks are also quite wide. Terraces and ledges left 
on the vertical artificial surfaces are the dominant evi-
dence (Fig. 125). The front is mostly linear and the 
ledges show that three levels of stone blocks of 0.42, 
0.70 and 0.65 m in height were cut out. There are 
both delimited blocks still remaining to be cut from 
the rock substratum and abandoned blocks next to 
the quarry front . They are all rectangular and roughly 
three to four times longer than they are wide (the ac-
tual sizes of these blocks are: 3.10 × 0.67 × 0.80 m and 
2.90 × 0.65 × 0.80 m for the delimited ones and 1.70 
× 0.65 × 0.56 m, 2.10 × 0.70 × 0.63 m and 2.80 × 
0.67 × 0.80 m for the abandoned ones). 

The presence of trenches and delimited blocks 
shows that the traditional extraction technique was 
used, i.e. detaching blocks by using small trenches 
to delimit them and wedges to tear them out of the 
bedrock. Small trenches are fairly common and of a 
squared longitudinal section ranging from 17 to 20 
cm wide. There is no evidence of wedge sockets, al-
though judging by the rest of the evidence there can 
be no doubt that they were used. Spike-shapes or di-
agonal parallel grooves resulting from the use of pick 
to work the channels are also visible on the vertical 
surfaces, despite the high degree of erosion due to the 
softness of the rock. 

The similarities between the evidence at this quar-
ry and most of Roda de Berà quarry site 1 suggest that 
they could be of a similar date. Moreover, the fact that 
they are quite close to each other supports the idea 
of the Corral del Xim quarry being closely related to 
the Roda de Berà quarries. It seems plausible to think 
about it as a small, sporadic exploitation opened when 
the extraction activity at Roda de Berà was at its height 
and the need for stone led to the opening of further, 
secondary exploitation fronts in the surrounding ar-

eas. Furthermore, the limited amount of extracted 
stone indicates that this quarry was either opened for a 
very specific purpose or during a short period of time. 
Although it is partly covered by debris and vegetation, 
at least 90 m3 of stone was removed from this site. 

The possible uses of stone from this quarry are not 
clear. As it is very close to the Roda de Berà quarries, 
similar uses must not be completely ruled out. The 
distance from this quarry to the Roman Arch of Berà 
is very similar to that between the Roda de Berà quar-
ries and the Arch. In fact, either due to the absence 
of buildings and houses on the lower part of the hill 
or the height of the location, the Arch is easily visible 
from the site. However, as already stated, the evidence 
at Corral d’en Xim is very similar in appearance to 
that identified at Roda de Berà quarry sites 1 and 2 as 
being of a post-Roman date. The date of Corral d’en 
Xim is not clear, but as this quarry seems to have been 
short-lived and because of the already-noted similar-
ities to the Roda de Berà sites, the possibility of it 
being from early modern times must be considered. 
As extraction activity and the use of stone from the 
nearby quarries at the end of the 18th century219 are 
well known, it seems plausible that this quarry was 
opened during the same period of economic prosper-
ity. Indeed, the large and elongated blocks identified 
at the site bear a resemblance to the long doorway 
stones or lintels used in the old houses of the town 
and the territory that mostly date from the mid 18th 
to the 19th century. 

6.4.3. Mas de nin

6.4.3.1. Basic quarry features
Location: Right next to the masia known as Mas 

de Nin (currently Les Guatlles restaurant). The quarry 

Figure 125. Terraces and ledges at Corral del Xim quarry. 

219. As already pointed out for the Roda de Berà and Mas de Nin quarries (see above 6.4.1.5 Discussion and below, 6.4.3.5 Discussion, 
respectively). 
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220. The latest updating was undertaken by the archaeologists X. Esteve and A. Bordas, to whom I am very grateful for the information 
given about the existence of this quarry. 

221. See above, 6.4.1.3 The stone.
222. Idem.
223. The building of the railway and its infrastructures took place in late 19th century as a part of the works of the Barcelona-Vilanova-

Valls (built between 1878 and 1883).

is located between this building and the railway sta-
tion of Roda de Berà, outside the urban centre but 
within the Roda de Berà municipal area (Tarragonès) 
(Fig. 115).

type of quarry: Opencast.
extraction fronts: This quarry site consists of a 

single extraction front (UTM 31T 369320 4560498) 
(Fig. 126).

evidence of extraction technique: The evidence at 
Mas de Nin consists mainly of large artificial, vertical 
walls where parallel tool marks and orthogonal cuts in 
the rock are preserved. A single example of a trench 
and two possible wedge sockets were also identified at 
this site.

extracted elements: The appearance of the site 
points to rectangular blocks as the extracted elements, 
which were most likely for ashlars.

6.4.3.2. Previous studies
Despite its proximity to the present-day railway sta-

tion and the later work undertaken there for building 
the high speed train line, this quarry was only known 
to local scholars (Benimeli 2001, 9; Martorell Coca 
2006, 139; Solé i Morera 2002, 86) until its recent in-
clusion in the official archaeological sites of Catalonia 
inventory (Carta Arqueològica del Tarragonès) (IPAC 
2006b).220  

6.4.3.3. The stone
common name: Unknown. 

Lithology: It is the same Miocene bioclastic lime-
stone that is found at Roda de Berà and Corral del 
Xim quarries.221 

Macroscopic description of the material: It is the 
same shelly limestone stone exploited at all the quar-
ries around the town of Roda de Berà (a slightly po-
rous but very compact and homogeneous, yellow to 
very light brown limestone) but of a somewhat darker 
shade (Fig. 105).

Microscopic description of the material: It does 
not differ significantly from the Roda de Berà and 
Corral del Xim shelly type stone222 (Fig. 106).

use of the material:  Building and probably ar-
chitectural elements. Although its use on the Arch 
of Berà cannot be completely ruled out, other uses 
seem more probable. It is very likely that this quarry 
supplied the building materials for the adjacent masia 
and its circular tower, since they are located only a 
few metres from the extraction area. Moreover, the 
nearby facilities and infrastructures related to the 
railway are also good candidates for having been sup-
plied by this quarry. 

Area of diffusion: Local and most likely restricted 
to the adjacent buildings and infrastructure (e.g. the 
masia and its circular tower, railway track, railway 
bridge and railway station)223 even though its use in 
other places in the immediate surroundings cannot be 
ruled out.

similar stones / substitute material for: None.

Figure 126. Mas de Nin: 
location and sketch of 
the quarry (Orthophoto 
of Catalonia, 1:5.000, 
ICC). 
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6.4.3.4. Chronology
There is written evidence of quarrying at this site 

during early modern and modern times. Indeed, there 
is a document which proves that Mas de Nin quarry 
was in use in 1796,224 but its origin dates back of at 
least a century before. Also, it is said in the town that 
this quarry supplied the stone to build the Aragó Street 
underground railway facilities in Barcelona in the late 
19th - early 20th century. Therefore, even though the 
use of stone from this quarry during Roman times can-
not be completely dismissed, those later works would 
have destroyed previous traces.

6.4.3.5. Discussion
It is a deep, pit-type, opencast quarry with a roughly 

square outline (cf. Bessac 1999a, 32, Fig. 24A; 2003b, 
28, Fig. 11c). Traces of work with picks to dig chan-
nels and wedges to cut out blocks are visible in the 
quarry, but no measurements of extraction elements 
are available as it is not possible to access it. However, 
the verticality of the walls demonstrates that it was 
intensively exploited (the visible fronts are exhausted 
and the usual terraces of a quarry front in use are not 
found here) (Fig. 127). 

The quarry has been split by the construction of 
the railway track and its auxiliary road, running along 
the eastern side. Therefore, its western limit is not the 
original one and lies under the debris and soil artifi-
cially deposited to build these infrastructures. How-
ever, this original end should not be further away than 
a couple of metres, since the edge of the passenger 
platform of the railway station is founded on natural 
rock.

It is very densely covered by vegetation and most 
of its perimeter is surrounded by a fence, due to its 
considerable depth. It is about 15 m deep where the 
walls are more visible, and up to 5 m deep where more 
debris and erosion soil are deposited. Moreover, the 
fact that many quite high trees and bushes cover the 
bottom of the quarry area reveals that the soil layer is 
substantial. Thus, it has not been possible to survey 
the interior of the quarry and no blocks or evidence 
of use were recorded, apart from those preserved on 
the vertical surfaces. These mainly consist of the tool 
marks left on the vertical surfaces, which do not sup-
ply much information about the extraction system, 
except for confirming its traditional pattern and the 
use of a pick. 

However, two isolated examples of small channels 
or trenches and a possible wedge socket were identi-
fied. The small channel or trench is 13 cm wide and 

was in fact only partially dug, although it clearly shows 
a square longitudinal section and the technique used. 
This consisted of cutting the two edges with a square 
cutting end tool and breaking the inner rock core after-
wards. A single trace of what could have been a wedge 
socket was found on an irregular rock outside the ac-
tual extraction area. It is the bottom of the socket and 
only part of the lateral walls, but it would have been 
about 6 mm high. Its shape would have been quite 
elongated and very similar to the wedge sockets found 
at the Roman quarries of Bois des Lens near ancient 
Nemausus (modern Nîmes, southern France) (Bessac 
1999a, 24, Fig. 16; 2002b, 175, Fig. 3). Although it 
was only one metre from the front, its actual location 
and isolation (no other possible wedge hole was found 
nearby, nor any trace of extracted blocks) suggest that 
it could be out of context.  

Despite the sparse evidence collected and the ex-
hausted fronts, the almost square shape of the pit 
suggests that, at least during the most recent period 
of exploitation, a quite strictly orthogonal pattern of 

224. This document is a contract between Gregori Güell of Albinyana and Don Francisco de March of Barcelona signed on January 25th 
1796 for the building of a waterwheel at L’Avenar and it states ‘[…] Ítem ab pacte: que lo pou fins a deu palms de altura haurà de ser de pedra 
picada de la pedrera del Mas de Nin y lo restant vestit de mahons […]’. A.H.T. Manuals notarials, 5103, f. 95-96. My warmest thanks go to R. 
Benimeli, archivist of the Arxiu Municipal of Roda de Berà, who kindly provided this information.

Figure 127. Views of the main vertical wall at Mas de Nin 
quarry. 
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225. See above, 6.4.1.5. Discussion (Roda de Berà).  
226. See above, footnote 224. Its use is also recorded in a late 19th century document refering to the taxation on its charters (see above 

footnote 209). 
227. Approximate calculation made according to the provided sketch, despite the impossibility of accessing some parts of the quarry 

due to the fence and the dense vegetation that covers most of it and makes it difficult to take measurements. Other authors propose a larger 
figure, 30,000 or 40,000 m3 (Martorell Coca 2006, 139; Solé i Morera 2002, 86), which is very plausible since part of the quarry is currently 
covered by the gravel road and the railway track.  

228. See above, 6.4.1.3 The stone.

extraction was used. This gives a first impression of 
it being similar to the pattern of extraction found in 
most parts of the Roda de Berà quarries. However, not 
much more about this quarry can be said without an 
archaeological excavation of the site. 

There is a very shallow but almost straight cut on 
the rock outside the main extraction area, next to the 
masia. It shows tool marks and is evidently artificial. It 
runs towards the masia and in particular towards the 
circular tower included in its structure. However, it is 
so shallow and restricted that it is difficult to explain 
its function or to date it.  

Although there is no clear evidence of its use in 
Roman times, if it was indeed opened then, it is prob-
able that its stone was used for the same purposes as 
that from the Roda de Berà quarries.225 The similarity 
of the stone from the Mas de Nin and Roda de Berà 
quarries, as well as the fact that this quarry is also quite 
close to the same buildings, especially the Roman Arch 
of Berà, supports this assumption. However, as already 
discussed, the amount of stone used on the Roman 
Arch does not justify the volume of stone extracted at 
the Roda de Berà quarries and hence it seems doubtful 
that stone from the Mas de Nin quarry, located several 
kilometres further away, was used on the monument. 
Therefore, if this stone was used during Roman times, 
it could have been destined for other purposes, proba-
bly restricted to a rather limited area or to other nearby 
buildings or infrastructures.

Later use is proven as there is written evidence from 
the 18th century. The earliest document in which the 
use of stone from this quarry is recorded dates from 
1796,226 but it is known that there was already a quar-
ry here at least a century before. Also, it is said in the 
town that this quarry supplied the stone to build the 
Aragó Street underground railway facilities in Barce-
lona in the late 19th-early 20th century. Whether or not 
this is true, it is clear that the quarry was in use dur-
ing early modern and modern times; this would have 
indeed affected the Roman fronts, if any had existed. 
Therefore, at this point of the research, it is not possi-
ble to evaluate either the existence of extraction activ-
ity during Roman times or the approximate amount 
of stone taken out as result of it. The figure calculated 
on the basis of the current measurements of the quarry 
(c. 21,080 m3) reflects the accumulation of extraction 
activity during its whole life.227

6.4.4. L’Aguilera

6.4.4.1. Basic quarry features 
Location: On the slope of a low hill in the L’Aguilera 

area, on the western side of the railway track, about 5 
km west of the railway station of Roda de Berà (Roda 
de Berà municipal area, Tarragonès) (Fig. 115). This 
quarry is visible from the gravel road running parallel 
to the railway track. 

type of quarry: Opencast. 
extraction fronts: A single extraction front was 

identified at L’Aguilera (UTM 31T 368890 4560563) 
(Fig. 128).

evidence of extraction technique: The main evi-
dence at L’Aguilera consists of orthogonal working 
surfaces and terraces, as well as many trenches and par-
allel pick marks on the surfaces. There are also quite 
a few abandoned and half-cut/delimited blocks at this 
site. 

extracted elements: The evidence at the quarry 
shows that square and rectangular blocks were extract-
ed at this site. They were most likely used for ashlars. 

6.4.4.2. Previous studies
As with Mas de Nin quarry, there was no mention 

in the archaeological literature about the existence of 
this quarry before it was recorded by the archaeolo-
gists X. Esteve and A. Bordas while surveying the ter-
ritory in order to update the Carta Arqueològica del 
Tarragonès (IPAC 2006b). Therefore, no archaeologi-
cal studies have been carried out here. 

6.4.4.3. The stone
common name: Unknown.
Lithology: The same Miocene bioclastic limestone 

that crops out at the other quarries around the town 
of Roda de Berà (i.e. the Roda de Berà or Pedrera de 
l’Elies, Corral del Xim and Mas de Nin quarries).228

Macroscopic description of the material: It is a 
rather porous, quite friable limestone, very similar to 
that of the Roda de Berà, Corral d’en Xim and Mas de 
Nin quarries, except for its greyish/white colour. Scat-
tered, small fossil shell fragments are visible through 
the cement of a darker grey or brownish tinge, al-
though they are quite small and rounded. Occasional 
small accumulations of black spots are also visible (Fig. 
105). 
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Microscopic description of the material: Despite 
its different colour, microscopically it does not dif-
fer significantly from the Roda de Berà shelly variety 
and the Corral del Xim and Mas de Nin stone229 (Fig. 
106). 

use of the material: Probably the same range of 
uses as the previous cases around Roda de Berà can be 
applied to this material: building and architectural ele-
ments, such as columns or capitals. However, its use on 
the Roman Arch of Berà is unlikely since other quar-
ries with the same type of material are located closer to 
that monument. Moreover, the sizes of the ashlars do 
not match those used on the Roman Arch. An ancient 
use cannot be completely dismissed at other places in 
the immediate surroundings, such as the probable Ro-
man villa on Berà Hill, However, this cannot be con-
firmed either, as no remains of this or any other build-
ings have been preserved. On the other hand, its use in 
the same places as Mas de Nin is also conceivable, due 
to their geographic proximity (e.g. Mas de Nin masia 
and the nearby railway premises).

Area of diffusion:  Local and probably very restric- 
ted. 

similar stones / substitute material for: None.

6.4.4.4. Chronology
Even though there is no archaeological evidence for 

an ancient date and therefore this cannot be ruled out, 
the overall appearance of the site suggests that a later 
date (maybe modern or even early 20th century), like 
the nearby Mas de Nin quarry, is more plausible. 

6.4.4.5. Discussion
L’Aguliera quarry is a rather small, shallow quarry 

that combines traits of a trench-type and ‘in terraces’-
type of opencast exploitation (cf. Bessac 1999a, 32, Fig. 
24A; 2003b, 26, figs. 7a and 7c) (Fig. 129). Evidence 
of ancient working with picks (escoda) and trenches to 
cut off blocks is visible everywhere in the quarry. Several 
examples of abandoned square and rectangular blocks 
of various sizes were preserved at the site (by way of an 
example, they are 0.90 × 0.35 × a minimum of 0.20 
m; 1.10 × 0.48 × 0.40 m; 0.86 × 0.46 × 0.27 m; and 
1.11 × 0.62 × 0.50 m.). Parallel pick marks and nega-
tive traces of block extraction are also visible. Finally, 
the several examples of half-cut or half-delimited blocks 
provide first-hand evidence of the extraction (Fig. 130). 
Although no wedge sockets were found, it is clear that 
the extraction technique was the traditional one (i.e. the 
delimitation of the block with trenches dug in the stone 

229. Idem. 

Figure 128. L’Aguilera: location of the quarry (Orthophoto of Catalonia, 1:5.000, ICC).
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and tearing out by using wedges) (Bessac 1996, 216-
224; Dworakowska 1983, 83; Kozelj 1988a) as trenches 
are abundant. They have a square longitudinal section 
and are 10 to 22 cm wide. The presence of stone in ter-
races and the evident low depth of the area of extraction 
(0.80 m at the most) make it clear that the outcrop was 
only used for a short period before being abandoned.  

Evidence of the use of this stone is limited and 
the estimated volume extracted is rather small (about 
176 m3). Hence, it seems likely that the reasons for 
opening this quarry were either to use the stone for 
a very specific purpose (a building nearby, some re-
pairs to the road, etc.) or because of the quality of 
this outcrop, and that it was a short-term exploita-
tion. Nevertheless, the use of this stone for similar 
purposes as the stone from the Roda de Berà and par-
ticularly Mas de Nin quarries must be also considered 
(the Roman Arch on the Via Augusta or other build-
ings or infrastructures). Although there are no clear 
elements to demonstrate it, a later use (especially in 
post-mediaeval times) must not be ruled out. The 
strict orthogonality of the extraction system, as well 
as the size and shape of the trenches at this quarry are 
very similar to those of the Corral del Xim quarry and 
some parts of the Roda de Berà quarries. Also, occa-
sional use during the second half of the last century is 
confirmed by the evidence of pneumatic drilling on 
the southeastern corner of the quarry. In any case, the 
distribution area was probably limited to the immedi-
ate surroundings.

6.4.5. Marítima Residencial

6.4.5.1. Basic quarry features 
Location: In a small park located between the 

Punta del Miracle and Punta de la Móra Street, in the 

Marítima Residencial housing development, on the 
outskirts of Creixell but within Torredembarra mu-
nicipal area (Tarragonès) (Fig. 115). 

type of quarry: Opencast. 
extraction fronts: A single quarry site has been 

identified (UTM 31T 368503 4558057) (Fig. 131).
evidence of extraction technique: It is abundant 

and consists of half-cut/delimited blocks, trenches, or-
thogonal working surfaces and many terraces where 
tool marks and ledges resulting from block extraction 
are preserved.

extracted elements: All the evidence points to rec-
tangular, not-too-large blocks that were probably in-
tended for ashlars.

6.4.5.2. Previous studies
Although its presence was incorporated into the 

housing development plan and the plot was left as 
green area, this quarry was not studied archaeologi-
cally. Moreover, its existence was surprisingly not re-
corded in the archaeological catalogue Carta Arque-
ològica until its recent updating by the archaeologists 
P. Otiña, X. Esteve and A. Bordas (IPAC 2006b).230

6.4.5.3. The stone
common name: Altafulla stone (pedra d’Alta- 

fulla).
Lithology: It is a Miocene bioclastic limestone be-

longing to the Serravallian-Tortonian strata that crop 
out on the Quaternary deposits that mainly form 
the terrain around the modern towns of Creixell and 
Torredembarra. 

Macroscopic description of the material: It is a 
dark yellow to golden-yellow, very porous and relative-
ly soft, shelly limestone (coquina). Occasional black 
spots are also visible (Fig. 105). 

Figure 129. General view of L’Aguilera quarry. Figure 130. Detail of semi-detached square blocks at L’Aguilera 
quarry. 

230. My hearfelt thanks to them for the information about the existence of this quarry.
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Microscopic description of the material: It is a 
packstone-grainstone (Dunham 1962) calcarenite 
with a micrite-microsparite matrix in which silt com-
ponents and abundant bioclasts are visible. The bio-
clasts are poorly-sorted, small in size and mainly fo-
raminifera (nummulites from the Tertiary and miliol-
ids), as well as bivalves, echinoderms, gasteropods, fish 
bones, sea urchin thorns and bryozoans. This stone is 
characterised by its high bioclastic content and abun-
dant micrite matrix (Fig. 106).

use of the material: Stone from this site was most 
probably used as building material at the nearby villa of 
La Clota in the lot known as Rincón del César (Creixell, 
Torredembarra municipal area), but this cannot be con-
firmed since the architectural remains of this site cannot 
be currently observed.231 Nevertheless, the existence of 
other establishments in the environs, such as the villa of 

El Moro,232 cannot be forgotten. Indeed, the use of Mi-
ocene limestone slabs was recorded in the peristyle and 
garden, as well as for less visible purposes (i.e. the water 
channels in the baths) (Remolà 2008a, 120-121, 123); 
despite the fact that only the more remarkable elements 
were recorded, it is also likely that local Miocene lime-
stone was the basic building material. 

Other relatively nearby buildings large enough to 
be taken into account are however located on the oth-
er side of the rocky promontory of Els Munts, where 
the Roman villa of Els Munts stands,233 and the far less 
important and less known villas of Plaça de l’Església234 
and ‘costat del poble’235 in Alfatulla. Nevertheless, the 
fact that they are much closer to other quarries, either 
right next to them, as in the case of Els Munts, or only 
a few hundred metres away236, suggests that they prob-
ably had other sources of stone supply. 

231. Nevertheless, the several archaeological campaigns undertaken between 1989 and 1993 confirmed the existence of a late Republican 
villa with a short life-period and simple outline following the features of a ‘corridor’-type villa (Prevosti 2005, 355-356; Vilaseca 1994a, 1994b; 
Vilaseca and Carilla 1996, 1998). This site is, however, best known for the abundant pottery remains that point to the existence of a common 
ware, tegulae/imbrex and an amphorae Dr. 2-4 kiln (for a comprehensive and updated bibliography see Arrayás 2002, 505; IPAC 2006b). 

232. Despite evidence of an earlier building, the main villa was built in the mid 1st century AD and consisted of a rectangular building 
of about 2,500 m3 organized around a large peristyle. So far, the excavated area shows that this building consisted of a columned peristylum, 
some rooms and especially the baths. It may have been abandoned between the end of 2nd and the early 3rd century AD, perhaps due to its 
inclusion in a larger fundus (Piñol 2000; Remolà 2003, 2008a; Terré 1987).

233. The villa of Els Munts is a large residential villa with a long, almost continuous occupation over six centuries (1st to 6th-7th century 
AD) located on the southern slopes of the rocky promontory of the same name. It is the richest villa in the territory around Tarraco, as the 
remains of the marbled decorated Roman baths, as well as the mosaics decorating the residential area demonstrate. Also water deposits and 
other non-residential structures have been located on the upper part of the hill. The small baths on the beach consisted only of two small 
rooms, one of them with hypocaust, while the sea was probably used as frigidarium. For the latest information about the villa of Els Munts 
see Koppel 2000; Otiña 2002, 2003, 2005; Prevosti 2005, 430, 442; Tarrats et al. 1993, 1998, 2000 and Tarrats and Remolà 2008. 

234. This site is little known due to the fact it is very poorly preserved because of the high urban development of this area of the town. 
However, old reports mention the existence of a hypocaust and mosaics, whereas a recent rescue excavation uncovered some dolia, pipes, floors 
and early Imperial pottery (Arrayás 2002, 476; IPAC 2006b).

235. That is ‘next to the town’. This name is the one give to this site at the Carta Arqueològica. It consists of several remains (opus incertum 
walls, opus signinum cisterns, tubuli and even some marble fragments) found about 200 m east of the urban nucleus of Altafulla; the pottery 
remains suggest an early to late Imperial date (Arrayás 2002, 477; IPAC 2006b). 

236. See below 6.4.9 Els Munts and 6.4.8 Platja dels Capellans (or de Canyadell), respectively. 

Figure 131. Marítima Res- 
idencial: location and 
sketch of the quarry (Or-
thophoto of Catalonia, 
1:5.000, ICC). 
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237. According to information from local residents, a wine cellar in one of these houses was built using the quarry space which confirms 
that it continued in this direction.  

238. The negative traces of blocks are 1.40 × 0.50 m, 1.12 × 0.35 m, 1.20 × 0.40 m, 0.90 × 0.50 m and 0.70 × 0.40 m. 
239. See above, footnotes 231 and 232. 

Another point worth mentioning is the proximity 
of the Via Augusta. By way of a hypothesis, the use of 
stone slabs to pave this road should be also taken into 
account even though it seems unlikely that this was a 
main reason for opening a single quarry. In any case, 
the absence of remains of this stretch of the Roman road 
makes it impossible to confirm or dismiss this theory.

Area of diffusion: Local and basically the immedi-
ate surroundings of this quarry site.

similar stones / substitute material for: None.

6.4.5.4. Chronology
Probably Roman, even though there is no archae-

ological evidence to support this assumption, since 
no archaeological excavation has been undertaken at 
this quarry. Nevertheless, the nearby Roman villa of 
Rincón del César, which was built in the late 2nd cen-
tury BC, only to be abandoned soon afterwards, sheds 
some light on the chronology of this quarry, as it is 
very likely that Marítima Residencial quarry supplied 
the material used to build it. The hypothesis of a pos-
sible late Republican date for this site is also supported 
by the chronological framework of the more distant 
but still nearby Roman villa of El Moro (Torredem-
barra), where a first building of possible late Republi-
can dating (late 2nd-early 1st century BC) prior to the 
building of the large, well-known Roman villa of early 
Imperial times (mid 1st to late 2nd-early 3rd centuries 
AD) has been identified (Piñol 2000; Remolà 2003, 
2008a; Terré 1987). 

6.4.5.5. Discussion
Marítima Residencial is a quite restricted exploita-

tion opened on a small outcrop currently in a small 
green area surrounded by houses. It was partially re-
filled with soil and debris in order to build two houses 
on top237 of its western end . However, traces of an-
cient extraction are still visible, even where the fronts 
go under the fences of these houses.

This quarry consists of three consecutive small 
trench-type fronts separated from each other by stone 
walls of about 1 m or less high (cf. Bessac 1999a, 32, 
Fig. 24A; 2003b, 26, Fig. 7c) (Fig. 132).There are 
abundant orthogonal cuts on the stone and working 
surfaces, as well as channels, delimited and half-cut 
blocks and negative traces of block extraction (Figs. 
133 and 134). This latter evidence reveals that the 
blocks were basically rectangular and of very different 
sizes, ranging from 0.70 to 1.40 × 0.35 to 0.50 m.238 
The trenches have a square longitudinal section and 
they are mainly less than 10 cm wide (3, 5, 7 and 8 

cm), although there are also some examples of over 10 
cm (12, 15 and 22 cm). 

Despite its relative proximity to the sea, it seems 
clear that the stone from this quarry was not intended 
to be transported much further away than the immedi-
ately adjacent areas, not even to Tarraco. The presence 
of other quarries nearer the coast that provide the same 
type of stone means that the only way to understand the 
reason this quarry was opened is to cover the need for a 
stone supply nearby. The fact that it is a rather restricted 
exploitation area –only about 300 m3 of stone was ex-
tracted from its visible part– and the remains of a Ro-
man villa in the immediate surroundings –Villa de La 
Clota, in Rincón del César (Creixell)– and another a lit-
tle farther away, but still very close –the Villa of El Moro 
(Torredembarra)– strongly support this assumption.239 
Moreover, the evidence of extraction of relatively small 

Figure 132. View of one of the three consecutive small trenches 
partially filled with debris at Marítima Residencial quarry. 

Figure 133. Detail of the working surfaces and stone terraces at 
Marítima Residencial quarry.
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and orthogonal blocks also suggests a Roman chronol-
ogy. However, it is an interesting case as it appears as 
an almost isolated quarry and was obviously used only 
for a short period or a very specific purpose. Therefore, 
it seems likely that there are other small quarries in the 
area, if they have not been destroyed by the urban devel-
opment of recent decades.240 

6.4.6. Roca Foradada

6.4.6.1. Basic quarry features 
Location: Opposite the Torredembarra Yacht 

Club, on the steep northern slope of Cap Gros on the 
rocky promontory of Els Munts, between Altafulla 
and Torredembarra (Tarragonès). It is about 100 m 
from the southern end of the Platja de la Paella beach 
(Fig. 135). Even though this quarry currently faces 
an asphalted street and the yacht marina, those infra-
structures are very recent and not too long ago the sea 
still reached the Cap Gros rock walls. Therefore, it was 
originally situated on the coastline.

type of quarry: Opencast. 
extraction fronts: A single, small front was record-

ed at Roca Foradada (UTM 31T 365886 4555316) 
(Fig. 136).

evidence of extraction technique: It consists of a 
single group of terraces and working surfaces left by 
the detachment of rectangular blocks. There are also 
up to three spots where traces of rounded elements 
are visible (a negative trace and one semi-rounded ele-
ment still left at the front).

extracted elements: Mainly rectangular blocks or 
ashlars, but also some rounded unidentified elements 
of relatively small diameter. 

6.4.6.2. Previous studies
Surprisingly, this site was not recorded or pub-

lished before its very recent inclusion in the archaeo-
logical inventory of Catalonia (Carta Arqueològica del 
Tarragonès) (IPAC 2006b), in spite of its location in a 
very busy area with a pedestrian path on top of it and a 
street from which both pedestrians and road traffic can 
access the Torredembarra Yacht Club facilities.

6.4.6.3. The stone
common name: Altafulla stone (pedra d’Alta- 

fulla). 
Lithology: It is the same Miocene bioclastic lime-

stone of Serravallian-Tortonian Age as at Marítima 
Residencial and especially at the other Miocene stone 
quarries on the rocky promontory of Els Munts.241 Ac-

240. Inaccurate personal information about other quarries around Torredembarra has been collected by the author, but it has been not 
possible to locate them. 

241. See above 6.4.5.3 The stone, for Marítima Residencial, and also 6.4.8.3 The stone and 6.4.9.3 The stone, for Platja dels Capellans 
(or de Canyadell) and Els Munts quarries. 

Figure 134. Detail of half-cut blocks at Marítima Residencial 
quarry.
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242. Idem.

cording to A. Àlvarez and P. Arroyo (2004, 22, table 
3), the rocky promontory where these quarries are lo-
cated is part of the Langhian sediments of the Garraf 
depositional system.

Macroscopic description of the material: It is a 
light to very light yellow, slightly porous and relative-
ly soft shelly limestone with occasional large white 
fossil shell fragments. Its appearance is the same as 
the stone from Platja dels Capellans (or de Canyadell) 
and Punta de la Llança, except for a general smaller 
grain size and a lower presence of small, white areas 
(Fig. 105). 

Microscopic description of the material: It has the 
same traits as the stone from the other quarries on the 
Els Munts rocky promontory. Thus, it is a packstone-
grainstone (Dunham 1962) calcarenite with a micrite-
microsparite matrix where silt components are visible 

and abundant, and with poorly-sorted bioclasts. This 
stone is characterised by its high bioclastic content and 
abundant micrite matrix242 (Fig. 106).

use of the material: Probably for building, al-
though the production of objects cannot be ruled out, 
particularly in view of the rounded negative traces, 
which could be the result of deep, stone basins such as 
those identified in the mediaeval parts of the Pielles and 
Mathieu quarries at Bois des Lens (near Nîmes, south-
ern France) (Bessac 1996, 94, 118, 177, 190, 255-264). 
It seems unlikely that these traces reflect the extraction 
of column shafts or millstones, as they are either too 
few for the former and two small for the latter. 

Examples of the use of stone from this site are dif-
ficult to identify. Hypothetically, if this quarry was 
indeed exploited in Roman times, the stone would 
have supplied nearby places such as the villas already 

Figure 135. Topographic 
map showing the loca-
tion of the Miocene stone 
quarries of Roca Foradada 
(20), Punta de la Llança 
(21), Platja dels Capellans 
(or de Canyadell) (22), Els 
Munts (23), Altafulla (24), 
El Mèdol (25), Mas del 
Marquès (26) and Punta 
de la Creueta (27) (Topo-
graphic Map of Catalonia, 
1:50.000, ICC). 

Figure 136. Roca Foradada: location and sketch of the extraction evidence (Orthophoto of Catalonia,1:5.000, ICC).
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mentioned at the Marítima Residencial quarry. In-
deed, the most likely places that stone from this site 
could have been use in Antiquity are the villas of 
La Clota in Rincón del César (Creixell) or El Moro 
(Torredembarra), a few kilometres to the north, or 
the Roman villas in the Altafulla municipal area on 
the other side of the rocky promontory (i.e. the Ro-
man villas of Els Munts, Plaça de l’Església and ‘costat 
del poble’).243 Nevertheless, there are other quarries 
of a likely Roman date near the Roman villas in the 
Altafulla municipal area that could easily have sup-
plied them (i.e. Els Munts and Platja dels Capellans 
or de Canyadell quarries, as well as those in Altafulla 
town). In any case, this quarry location on the sea-
shore meant easy transport either to reach the south-
ern sites (in particular Els Munts) or the northern 
ones (La Clota and El Moro villae).

Additionally, a possible anchorage on the nearby 
beach, which is suggested by the finds of abundant 
scattered material in front of the area where a large 
number of Roman amphorae were found underwater, 
suggesting the presence of a shipwreck (Port Romà-
Derelicte Berà II),244 is an interesting aspect as it 
might be linked to stone extraction at Roca Foradada. 
The geographical proximity between the quarry and 
the possible anchorage is significant, and if we assume 
that a small infrastructure might have been needed at 
this anchorage, Roca Foradada is the perfect supply 
point due to its location. 

Area of diffusion: Local and probably very restrict-
ed to the immediate surroundings. 

similar stones / substitute material for: None.

6.4.6.4. Chronology
Uncertain. Both Roman and later dates must be 

considered, as there is currently not enough evidence 
to be more precise. The restricted volume of extrac-
tion suggests a short-term exploitation, which could 
be related to a very specific use at the nearby possible 
anchorage or even small repairs to the Roman villas in 
the surroundings. However, this is difficult to confirm 
on the basis of the current evidence. Nevertheless, its 
location not immediately next to a mediaeval or mod-
ern building that could explain its existence reinforces 
the hypothesis of an ancient date. On this basis, the 
nearby building and infrastructures may give some 
hint about when these few blocks were quarried; the 
fact that the closer buildings, as well as the shipwreck, 
date from the late Republican period suggests an early 
Roman date, but all this remains as mere conjecture 
since it is not possible to confirm it so far. 

6.4.6.5. Discussion
It is a relatively small area where traces of ancient 

extraction in the shape of consecutive terraces are pre-
served at the far end of a rocky spit on Cap Gros. In 
fact, the evidence appears not only as stone terraces or 
working surfaces, but also as negative marks of block 
extraction and half-cut rounded elements (Fig. 137). 
The blocks extracted here were mainly rectangular and 
about 1 × 0.60 × 0.40 m. Rounded cuts are quite nu-
merous for the limited area under consideration and 
they range from about 0.80 m to roughly 1.5 m in 
diameter. However, no trenches or wedge sockets were 
found.  

The size of the extracted blocks and the small size 
of this front suggest that it could be quite old (i.e. 
not early modern or modern), while the presence of 
rounded cuts on the front also points to a non-Roman 
extraction strategy. Thus, a mediaeval date emerges 
as quite probable. Nevertheless, the left end of the 
front is cut off, probably due to natural falling of the 
rock caused by the erosive action of the sea; thus, it 
is likely that the site was originally larger. In any case, 
a Roman origin cannot be completely ruled out, as it 
may have been a pre-existing Roman site occasion-
ally reused later on. Indeed, the cutting of rounded 
elements directly from the front was very rare during 
Roman times, although later uses for round bases has 
been identified at several sites (Bessac 1996, 1999a, 
2003b; Dworakowska 1983). Moreover, the absence 
of any large post-Roman buildings in the area sup-
ports the assumption of an ancient date for this site 
and, as the nearby quarries of Punta de la Llança and 
Platja dels Capellans or de Canyadell demonstrate, 

243. Idem.
244. Nevertheless, this shipwreck has not yet been found. Even though it is difficult to propose a definite date for these sites, the typology 

of the amphorae suggests a late Republican date for the shipwreck, while the pottery found on the surface is from early to late Imperial times 
(Berges 1969-70a; IPAC 2006b; Nieto and Raurich 1997). 

Figure 137. View of the opencast terraces at Roca Foradada 
quarry. 
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245. My warmest thanks to them for the information about this quarry. 
246. See above, 6.4.6.3 The stone (Roca Foradada). 
247. See above, 6.4.5.3 The stone and 6.4.8.3 The stone, respectively. 
248. Idem. 
249. Idem. 
250. The possible anchorage of Port Romà-Derelicte Berà II and the Roman villas of La Clota, at Rincón del César (Creixell), El Moro, 

(Torredembarra), Els Munts, Plaça de l’Església and ‘prop del poble’ (Altafulla) have already been discussed under 6.4.6 Roca Foradada. 

this promontory was indeed a point of stone supply 
during Roman times. 

In any case, the volume of stone taken out was not 
too significant (roughly 225 m3) and it was possibly 
opened with a very specific aim or briefly reused dur-
ing different periods. Indeed, the villae of La Clota 
and El Moro, north of this quarry site, or the possible 
anchorage area are the most reasonable places where 
the stone from this quarry would have been used in 
Roman times. The other quarries opened on the other 
side of the rocky promontory were probably enough 
to supply the Roman villas in the municipal area of 
modern Altafulla, since its location by the sea would 
have made transport of the extracted material much 
easier. 

6.4.7. Punta de la Llança

6.4.7.1. Basic quarry features 
Location: Next to a cliff and an adjacent area at the 

west end of the upper part of the rocky promontory 
of Els Munts, situated between Torredembarra and 
Altafulla (Tarragonès). The area is part of a housing 
development belonging to the Torredembarra munici-
pal area and the fronts are some metres apart, but eas-
ily accessible from Plaça del Solreig and Orenga Street 
(Fig. 135).

type of quarry: Opencast.
extraction fronts: Two different quarry sites were 

identified at Punta de la Llança: quarry site 1 (UTM 
31T 365630 4555031) and quarry site 2 (UTM 31T 
365630 4555031) (Fig. 138).

evidence of extraction technique: Mostly consist-
ing of vertical walls, orthogonal working surfaces and 
cuts, half-cut and delimited blocks, negative marks of 
block extraction and trenches. Tool marks from a pick-
type tool are also preserved on the horizontal and ver-
tical surfaces, especially at Punta de la Llança quarry 
site 1. 

extracted elements: Rectangular and square blocks 
most likely to be used as ashlars.

6.4.7.2. Previous studies
Despite being near an inhabited area, we have 

found no reference to this quarry until its very recent 
inclusion in the Carta Arqueològica de Tarragona dur-
ing its most recent updating by the archaeologists P. 
Otiña, X. Esteve and A. Bordas245 (IPAC 2006b). No 
archaeological study has been carried out here.

6.4.7.3. The stone 
common name: Altafulla stone (pedra d’Alta- 

fulla). 
Lithology: It is exactly the same Miocene bioclas-

tic limestone from the Serravallian-Tortonian Age as 
at the Roca Foradada, Platja dels Capellans and Els 
Munts quarries, as it is opened on the same rocky 
promontory.246

Macroscopic description of the material: It is a 
light to golden yellow, quite porous and relatively soft 
shelly limestone with abundant large shells visible to 
the naked eye. Its general appearance is very much like 
the stone from Marítima Residencial and especially 
Platja dels Capellans quarries in terms of colour and 
the amount of shells247 (Fig. 105). 

Microscopic description of the material: It is the 
same biocalcarenite that crops out on the Els Munts 
rocky promontory. It bears a stronger resemblance to 
the Platja de Capellans’ stone. Thus, it is a packstone-
grainstone (Dunham 1962) biomicrite to biomicro-
sparite with abundant, poorly-sorted bioclasts248 (Fig. 
106).

use of the material: Most likely for building, al-
though it is difficult to identify examples of its use. 
As with the Roca Foradada stone, if Roman use were 
confirmed, the same probable points of use would ap-
ply here.249  

Area of diffusion: Local and probably quite re-
stricted to the immediate areas around this quarry (i.e. 
the modern areas of Torredembarra and Altafulla).

similar stones / substitute material for: None.

6.4.7.4. Chronology
Uncertain. As for the Roca Foradada quarry, both a 

Roman and a later date must be considered, although 
there is not enough evidence to be more precise. The 
larger volume of extraction implies that this quarry 
was active for longer than Roca Foradada. Moreover, 
despite the fact that there are no mediaeval or mod-
ern buildings in the immediate vicinity of the quarry, 
the larger volume of extraction may be explained by a 
more distant use, such as in the mediaeval and mod-
ern towns of Altafulla and Torredembarra. In any case, 
if Roman date were to be confirmed, this site would 
have to be linked to the nearby possible anchorage at 
Platja de la Paella (Port Romà-Derelicte Berà II) or 
the Roman villas built in the surroundings,250 and the 
same considerations as for Roca Foradada are relevant 
to this case.
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6.4.7.5. Discussion
The extraction works at Punta de la Llança were 

undertaken next to the cliff of the same name and in 
the adjacent area, some metres to the north. Quarry 
site 1 is next to the cliff and can be easily accessed on 
foot from Plaça del Solreig. It is a shallow single front 
where the traces of old workings are clear and take up 
almost all the perimeter of the area left between the 
cliffs and the surrounding houses. Thus, the middle 
section of about 30 × 40 m is the result of extraction 
activity, which was even carried out at a distance of 
just centimetres from the cliffs. However, its depth 
varies significantly from the traces on its northern 
side, which are up to 15 cm deep, and the traces on its 
southern side, which are up to 2 cm deep. However, 
the amount of extracted stone is quite large (about 
745 m3). 

The evidence of ancient extraction appears mainly 
in the shape of vertical walls and orthogonal work-
ing surfaces, although there are also negative marks of 
block extraction (Figs. 139 and 140). These are mainly 
rectangular in shape, but their sizes vary significantly. 
The negative marks show that the rectangular blocks 
range from 0.90 to 2 m long and 0.56 to 1.10 m wide, 
although the depth remains unknown.251 The only al-
most square block is about 0.95 × 0.70 m. Trenches are 
also abundant and have a square longitudinal section. 
Again, they range from 3.5 to up to 21 cm wide, with 
all the possibilities in between.252 Despite the heavy 
erosion of the rock surface, there are still some parallel 
tool marks from a pick with a spike-shaped cutting 

edge, as well as from a pick with a square cutting edge 
about 10 mm wide. 

Punta de la Llança quarry site 2 is at some distance 
inland from the previous site. It takes up the major-
ity of an abandoned lot on the same housing develop-
ment located between Orenga Street and the path that 
follows the coastline towards Torredembarra beach. It 
is quite different to the previous quarry site, as it is a 
very large, deep quarry front mainly formed by verti-
cal walls that are clearly visible from the street, despite 
being almost completely covered by vegetation. These 
walls reach a height of 7 m and form a sort of rectan-
gular area whose southern part has many more angles 
than the north eastern and north western faces (Fig. 
141). Abandoned blocks or negative marks of block 
extraction are rare and only two examples were found: 
a completely cut block of 0.80 × 0.60 × 0.25 m and 
a rather long, delimited one with a faulty cut of 2.30 
× 0.66 m. The depth of the blocks can be roughly 
inferred from the ledges left on the vertical surfaces, 
which are about 0.50 m. Not many channels are left at 
this quarry site. A couple of them were identified on 
the north western faces of the site and they are about 8 
cm wide with a square section. 

The tool marks left on these vertical surfaces from 
the block extraction, thanks to the softness of the stone, 
is the most common evidence at this quarry site. They 
basically consist of parallel grooves in spike or diagonal 
patterns. However, the dense vegetation of climbing 
plants on the fronts and the degree of erosion of the 
stone hinder closer observation. The cutting edge of 

251. The actual sizes of the negative traces are 2 × 1.10 m, 1.50 × 1 m, 1.40 × 0.60 m, 1 × 0.56 m, 0.90 × 0.60 m and 0.95 × 0.70 m. 
252. The measured trenches are 3.5 cm, 6 cm, 7 cm, 16 cm, 19 cm, 21 cm. 

Figure 138. Punta de la Llan- 
ça: location and sketch of the 
quarry sites (Orthophoto of 
Catalonia, 1:5.000, ICC). 
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the tools can only be seen on the lower part of the small 
channels or trenches used to delimit the block, which 
are only preserved on the upper parts of the site. They 
belong to a tool with a quite small, square cutting edge 
(about 10-16 mm). Thus, they are of a similar size to 
those at Punta de la Llança quarry site 1. 

Due to the similarity of their stone and their prox-
imity, it seems reasonable to interpret this site in rela-
tion to the Roca Foradada and Platja dels Capellans 
quarries. Despite the fact that there is no evidence 
of extraction of rounded elements directly from the 
front, a late chronology for the Punta de la Llança 
quarry sites must not be ruled out. As already men-
tioned, in the hypothetical case of the Punta de la 
Llança quarry being of Roman date, the closest places 
where stone from this site could have been used are 
the possible anchorage area at Platja de la Paella and 
the nearby villas. In particular the northern villas, i.e. 
those of La Clota (Creixell) and El Moro (Torredem-
barra), should be taken into account since other quar-
ries have been already located closer to the southern 
villas (e.g. Els Munts villa and Els Munts quarry or 
the villas of Plaça de l’Església and ‘costat del poble’ 
and the Altafulla quarries). Moreover, according to 
the volumetric study undertaken by M.D. del Amo 
for the Els Munts and Platja dels Capellans quar-
ries, the stone extracted at these two sites would have 
been enough or almost enough to build the villa at 
Els Munts and the Roman baths on the beach (Amo 
1981). The journey between Punta de la Llança and 
the Platja de la Paella anchorage could easily have been 
made by sea and, in the case of the villas of La Clota 
and El Moro, the stone could have easily been moved 
first by sea and then overland. Despite the fact that 
the height of the quarry location would have made it 
quite difficult to lower the blocks or ashlars down to 
sea level, it is most likely that this was indeed the way 
they were transported. 

However, it seems also plausible to think about 
later uses for these quarries. This applies in particular 
to Punta de la Llança quarry site 2, due to the high de-
gree of exploitation and the evidence of the extraction 
of large blocks of about 1.5 to 2 m. A later reuse of 
already opened fronts, maybe in post-mediaeval times, 
does not contradict a Roman use and the presence of 
scattered blocks could have been used by later quarry-
men to locate good quality stone outcrops. 

6.4.8. Platja dels capellans (or Platja del canyadell)

6.4.8.1. Basic quarry features
Location: In the eastern rocky area next to the 

beach known as Platja dels Capellans or Platja del 
Canyadell, west of Punta de la Galera, on the rocky 
promontory of Els Munts, between Torredembarra 
and Altafulla (Tarragonès) (Fig. 135).

Figure 139. Two detailed views of vertical walls and rock ter-
races on the southern part of Punta de la Llança quarry site 1. 

Figure 140. Two different examples of negative traces of block 
extraction at Punta de la Llança quarry site 1. 
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type of quarry: Opencast.
extraction fronts: A single extraction front has 

been identified at Platja dels Capellans (UTM 31T 
364853 4554855) (Fig. 142).

evidence of extraction technique: Orthogonal ter-
races and working surfaces, as well as several negative 
marks of extracted blocks, parallel tool marks and small 
trenches/channels used to detach the blocks from the 
substratum. 

extracted elements: Rectangular and square blocks 
and ashlars.

6.4.8.2. Previous studies
Although no archaeological excavation has been 

carried out at this site, M.D. del Amo published an 
extensive study of this quarry together with Els Munts 
quarry (Amo 1981). M. Mayer mentioned it in his 
paper on quarries in Hispania (Mayer 1992) and it 
was later included as part of a broader study of the 
quarries around Tarragona (Àlvarez, Rodà and Gutiér-
rez Garcia-M. unpublished-b, 33-34; Fabregat 1997, 
144-146; Gutiérrez Garcia-M. 2003, 35-38; Rodà and 
Gutiérrez Garcia-M. 2004a, 57). 

It was also studied from a geological approach by 
the geologists A. Àlvarez, J. Galindo and J.L. Prada 
(Àlvarez and Arroyo 2004, 63-65, 69-71; Àlvarez, 
Galindo and Prada, unpublished-a), who analysed its 
main geological traits (stratigraphic sequence and in-
terpretation of the geological layers) and provided a 
microscopic description of the stone. 

6.4.8.3. The stone 
common name: Altafulla stone (pedra d’Alta- 

fulla). 

Lithology: It is exactly the same Miocene bioclastic 
limestone from the Serravallian-Tortonian Age as at the 
Roca Foradada, Punta de la Llança and Els Munts quar-
ries, as it is opened on the same rocky promontory.253

Macroscopic description of the material: It is a yel-
low, quite porous and relatively soft shelly limestone. 
Scattered larger shells of a whitish tinge are visible on 
the general golden yellow stone. Despite the different 
grain size in comparison to the stone from Roca Fora-
dada, it is the same sort of material exploited at all the 
quarries opened on the Els Munts rocky promontory 
(Fig. 105).   

Microscopic description of the material: It is the 
same packstone-grainstone (Dunham 1962) calcaren-
ite with a micrite-microsparite matrix as at Els Munts 
and the other quarries in this area. Silt components 
and abundant, poorly-sorted bioclasts are visible; they 
are mainly foraminifera (nummulites from the Terti-
ary and miliolids), as well as bivalves, echinoderms, 
gasteropods, fish bones, sea urchin thorns and bryo-
zoans. This stone is characterised by its high bioclastic 
content and abundant micrite matrix (Fig. 106). 

Detailed analysis of the stone from this quarry was 
carried out by M.D. Amo, who also compared it with 
the stone from Els Munts quarry and some samples of 
ashlars from Els Munts villa and the Roman baths on 
the beach254 (Amo 1981). The aim was to provenance 
the stone from the Roman buildings and consequently 
to confirm or dismiss the previous hypothesis about the 
villa being built with stone from Els Munts quarry and 
the Roman baths on the beach being built with Platja 
dels Capellans stone. The results show that although 
similar features predominate, there are some elements 
that point to the use of stone from Platja dels Cape- 
llans in the beach Roman baths.  

use of the material: Stone from this site was most 
likely used for building purposes and, according to 
M.D. del Amo, it was specifically opened to supply 
building stone for the Roman baths located on the 
nearby Altafulla beach (Amo 1981, 22-23). However, 
occasional use at the nearby villa of Els Munts255 or 
even more distant villas, such as those in the Altafulla 
municipal area (the Plaça de l’Església and ‘costat del 
poble’ villas) or the area of Creixell-Torredembarra (the 
La Clota and El Moro villas) must not be completely 
ruled out.256 

Area of diffusion: Local and restricted to the im-
mediate surroundings of the quarry (the Roman baths 
on Altafulla beach or others).

similar stones / substitute material for: None.

Figure 141. General view of Punta de la Llança quarry site 2. 

253. See above, 6.4.6.3 The stone. 
254. X-ray fluorescence and X-ray diffraction were carried out on these samples at the Departament de Cristal·lografia i Mineralogia at 

the Facultat de Ciències of the Universitat de Barcelona.  
255. See above, footnote 233. 
256. See above, footnotes 231, 232, 234 and 235. 
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Figure 142. Platja dels 
Capellans (or de Canya-
dell): location of the quarry 
(Orthophoto of Catalonia, 
1:5.000, ICC). 

Figure 143. Plan of the quarry of Platja dels Capellans (Amo 1981, plan number 2). 

6.4.8.4. Chronology
Most likely Roman. Although there is no archae-

ological data to support this assumption, Platja dels 
Capellans quarry was probably opened during the ear-
ly Empire, when the Roman baths on Altafulla beach 

were built (early-mid 2nd century AD). Nevertheless, 
later use during Roman times is also possible, as stone 
from this site could have been sporadically used at the 
adjacent villa of Els Munts, whose life-span reaches 
into the late Antiquity (c. 6th-7th centuries AD). 
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6.4.8.5. Discussion
Platja dels Capellans is a small exploitation that 

consists of two small extraction points opened next to 
each other (Fig. 143). Despite the difficulty in catego-
rising them according to J.-C. Bessac’s typology, they 
are unquestionably the result of an extraction based 
on extensive advance. However, the present-day ap-
pearance of the main front is that of a small, single-
corridor, trench-type quarry (cf. Bessac 1999a, 32, Fig. 
24A; 2003b, 26, Fig. 7c) (Fig. 144). The orthogonal 
terraces show that blocks were extracted in a planned, 
systematic way and the quarry marks still visible (small 
trenches or channels, wedge sockets and pick marks) 
reveal that the extraction technique was that com-
monly used in Roman times (digging small trenches 
or channels to delimit the blocks and using wedges to 
pull them up).

The shape and size of the blocks quarried can be in-
ferred from the negative marks left on the site, as well as 
from the delimited blocks. They are mainly rectangular 
and their size varies from 0.75 to 1.15 m long and 0.30 
to 0.75 m wide (Fig. 145). The trenches have a square 
longitudinal section and are about 8 to 16 cm wide; the 
pick marks used to cut them out are still visible on the 
quarry walls. Both fronts face the sea and therefore it 
is most likely that the stone was removed that way. Its 
location next to the sea is significant. Indeed, it shows 
that even when only a small distance from the quarry 
to the place of use was to be covered, they benefited 
from the possibility of sea transport.

However, the limited volume of stone used –ac-
cording to M.D. del Amo, only about 190 m3 was 
quarried– and its proximity to the villa of Els Munts 
seem to indicate that this quarry was opened for a 
short time, probably only to supply stone for a specif-
ic purpose. Therefore, it was almost certainly related 
to the building of the villa of Els Munts and must 
be interpreted jointly with it and the quarry there.257 
According to M.D. Amo’s arguments, the volume of 
stone extracted from the Els Munts quarry seems to 
be quite enough to build at least most of the facilities 
of the villa itself and that therefore Platja dels Cape- 
llans was intended for another place. Therefore, she 
proposes the small Roman baths at the beach nearby 
as the most likely place for the stone from Platja dels 
Capellans to be used. However, since there is not 
enough difference to differentiate the stone from 
each quarry this cannot be completely demonstrated. 
Besides, Amo did not take into account the existence 
of the Punta de la Llança and Roca Foradada quar-
ries, or the other Roman villas in the areas of Altafulla 
and Torredembarra, which slightly change the situa-
tion as they are also potential quarries and potential 
points of use in the immediate surroundings. There-

fore, even though the theory that the stone from the 
Platja dels Capellans quarry was exclusively used for 
the Roman baths on Altafulla beach is still the most 
plausible, the use of its stone somewhere else must be 
also considered.  

6.4.9. els Munts 

6.4.9.1. Basic quarry features
Location: About 200 m east of the Roman villa 

of Els Munts. It falls within the area of archaeological 
interest around this villa on the western slope of the 
rocky promontory of the same name (Altafulla, Tar-
ragonès) (Fig. 135).

type of quarry: Opencast. 
extraction fronts: This quarry consists of a single, 

long extraction front (UTM 31T 364853 4555275) 
(Fig. 146).

evidence of extraction technique: Artificial verti-
cal walls, orthogonal cuts on the rock, half-cut/delim-
ited blocks, parallel pick marks, trenches and wedge 
sockets.

257. See below, 6.4.9 Els Munts. 

Figure 144. View of the main front at Platja dels Capellans. 

Figure 145. Details of negative block extraction marks at Platja 
dels Capellans quarry. 
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258. Ley 16/1985, of 25th June, of the Patrimonio Histórico Español and Llei 9/1993, of 30th September, of the Patrimoni Cultural Català, 
R-I-55-0093. 

extracted elements: The evidence shows that rec-
tangular and square blocks, probably intended for ash-
lars, were extracted at Els Munts quarry.

6.4.9.2. Previous studies
Although the Roman villa of Els Munts has been 

the object of extensive archaeological studies and 
since 1998 it has been part of the Museu Nacional 
Arqueològic de Tarragona (MNAT), the quarry has 
been left out of the excavated area. However, its ex-
istence was first mentioned by P.M. Bergés (Berges 
1969-70b, 145) and later recorded in the Carta Ar-
queològica del Tarragonès (IPAC 2006b). Many other 
authors refer to it as part as broader studies, including 
P. Otiña’s study of the villa (Otiña 2005), A. Àlvarez 
et al.’s work on the use of the Roman quarries around 
Tarraco (Àlvarez et al. 1994) and M. Mayer’s article 
on the stone resources of Hispania (Mayer 1992). It 
has also been studied from an archaeological point of 
view (Àlvarez, Rodà and Gutiérrez Garcia-M. unpub-
lished-b, 31-32; Fabregat 1997; Gutiérrez Garcia-M. 
2003, 30-34) and briefly mentioned as part of the 
quarrying context in a very recent monograph on 
El Mèdol (Àlvarez and Arroyo 2004, 22; Rodà and 

Gutiérrez Garcia-M. 2004a, 57). However, M.D. del 
Amo’s comprehensive study of this quarry and that 
of Platja dels Capellans, is the most exhaustive so far 
dedicated to it (Amo 1981).

From a geological approach, A. Àlvarez, J. Galindo 
and J.L. Prada’s studies leading to its interpretation as 
part of the Garraf depositional system are worth men-
tioning (Àlvarez, Galindo and Prada unpublished-a, 
63-67; Prada 1995, 29). 

This quarry was declared a Zona Arqueològica in 
1985, as part of the area of the Roman villa of Els 
Munts.258 

6.4.9.3. The stone
common name: Altafulla stone (pedra d’Alta- 

fulla). 
Lithology: It is exactly the same Miocene bioclas-

tic limestone of Serravallian-Tortonian Age as at Roca 
Foradada, Punta de la Llança and Platja dels Capellans 
(or de Canyadell) quarries, as it is opened on the same 
rocky promontory. 

Macroscopic description of the material: It is a 
yellow, relatively soft, shelly limestone with some scat-
tered white areas of various sizes and a friable texture 

Figure 146. Els Munts: lo-
cation of the quarry (Or-
thophoto of Catalonia, 
1:5.000, ICC).
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(Fig. 105). There are some areas with a higher porosity 
and larger shells, although on the whole it maintains 
a strong resemblance to the stone from the quarries of 
Platja dels Capellans, Punta de la Llança and Marítima 
Residencial.

Microscopic description of the material: It is the 
same packstone to grainstone (Dunham 1962) biocal-
carenite with a micrite-microsparite matrix that crops 
out at the other quarries on the Els Munts promon-
tory.259 It presents silt components and abundant, 
poorly-sorted bioclasts (medium to very coarse fo-
raminifers, algae, bivalves, molluscs and echinoderms; 
occasionally there are also gasteropods, fish bones, sea 
urchin thorns and bryozoans) (Fig. 106). 

Detailed analysis of the stone using X-ray fluores-
cence and X-ray diffraction was also carried out in or-
der to provenance samples from the villa of Els Munts 
and the Roman baths on the beach by comparing to 
the stone from Els Munts and Platja dels Capellans 
quarries (Amo 1981, 18-21). 

use of the material: As already stated by Amo 
(Amo 1981, 19), it was almost without doubt opened 
for the sole purpose of supplying stone to build the 
Roman villa of Els Munts. Although other authors 
have also suggested that stone from Els Munts quarry 
was used to build the Roman Amphitheatre in Tarraco 
(modern Tarragona) (Àlvarez et al. 1994, 24), they do 
not state the reasons for this hypothesis, which seems 
quite improbable because of the relatively low volume 
of extraction from this quarry and the existence of oth-

er quarries closer to the town with the same Miocene 
biocalcarenite (such as El Mèdol, for example). 

Area of diffusion: Local and, as mentioned before, 
probably limited to the nearby Roman villa. Despite 
the fact that its use on the Roman amphitheatre of 
Tarraco has also been suggested, it seems more plau-
sible that an additional use of this stone would have 
been to supply other buildings or monuments in the 
immediately surrounding territory, such as the already-
mentioned Roman villas in the areas of modern Alta-
fulla and Torredembarra.260

similar stones / substitute material for: None.

6.4.9.4. Chronology 
Roman, probably from the early Imperial period, as 

the first buildings of the villa date from late Augustan or 
early Julio-Claudian times. This quarry was also briefly 
exploited in the 20th century (after the Spanish Civil 
War) (Amo 1981) and other sporadic periods of use in 
early modern times cannot be completely dismissed.

6.4.9.5. Discussion
Els Munts is an opencast quarry in which the evi-

dence of Roman use is very well preserved, with the 
exception of a small area where stone was quarried af-
ter the Spanish Civil War (1936-1939). The purpose 
of this most recent quarrying was to build storage fa-
cilities for the fireworks and other pyrotechnic facilities 
that still today occupy part of the area. Also during 
this period a water tank was dug in the rock. In fact, 

259. See above, 6.4.6.3 The stone (Roca Foradada), 6.4.7.3 The stone (Punta de la Llança) and 6.4.8.3 The stone (Platja dels Capellans 
or de Canyadell). 

260. See above for the considerations about the use of the stone from the quarries of Roca Foradada (6.4.6.3), Punta de la Llança 
(6.4.7.3) and Platja dels Capellans (6.4.8.3). 

Figure 147. Plan of the quarry of Els Munts (from Amo 1981, plan num. 4); the areas of extraction are indicated with a letter, while 
the thicker lines represent the storage buildings from the last century.  
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261. See footnote 233.

the ancient quarry consists of a single extraction front 
approximately 70 m long and 3 m deep, and it appears 
intermittently in between the already-mentioned mod-
ern facilities. Although the lower surface of the quarry 
is mainly covered by vegetation, it probably matches 
the description of an ‘in terraces’-type quarry (cf. Bessac 
1999a, 32, Fig. 24A; 2003b, 26, Fig. 7a) (Fig. 147).  

The evidence of ancient extraction mainly con-
sists of artificial walls and orthogonal cuts (Fig. 148). 
The verticality of the walls and the fact that almost no 
working surfaces remain demonstrates that the front is 
almost exhausted. However, there are still some traces 
of delimited blocks or negative marks of already ex-
tracted blocks, showing that they were both almost 
square (approximately 0.50 to 0.60 × 0.60 to 0.80 m) 
and rectangular (1.10 to 1.60 × 0.90 m). Likewise, 
there are some square section trenches between 8 and 
14 cm wide still visible on the front (Fig. 149). 

As already mentioned, this quarry has been well 
studied by M.D. del Amo. Apart from the provenance 
of the samples, a thorough study of the quarry was un-
dertaken. Thus, according to her calculations, 6,385 
m3 of stone was extracted during Roman times in the 
form of approximately 6,000 blocks measuring 1 × 
0.5 × 0.6 m (Amo 1981, 18). However, it is not com-
pletely clear if it was used during a long period and 
on other buildings (Àlvarez et al. 1994) or whether it 
was a short-lived exploitation for the single purpose 
of building the villa. Indeed, the size and monumen-
tality of the villa and the several alterations and im-
provements undertaken during the six centuries of its 
life-span261 could justify the opening of a particular 
quarry, especially when good building material was to 
be found so close by. In any case, the distribution of 
this stone was purely local, probably not reaching fur-
ther than the closest surroundings. 

6.4.10. Altafulla

6.4.10.1. Basic quarry features
Location: On the northwestern to south western 

slopes of the low hill where the hermitage of Sant An-
toni de Pàdua stands in the town of Altafulla (Tarra-
gonès) (Fig. 135). The area consists of an undeveloped 
lot between Espígol Street and the top of the hill, near 
the end of Farigola Street.

type of quarry: Opencast.  
extraction fronts: Two main quarry sites that actu-

ally encompass a number of small-scale to fairly large 
exploitation fronts found in a particular area or with-
in a relatively close area. Thus, quarry site 1 consists 
of several small fronts: UTM 31T 363421 4556482 
(front 1), 363383 4556429 (front 2), 363321 4556430 
(front 3), 363305 4556360 to 363166 4556246 (front 
4), while quarry site 2 is between UTM 31T 363470 
4556682 (front 1), 363422 4556689 (front 2) and 
363349 4556630 (front 3) (Fig. 150).

evidence of extraction technique: They are abun-
dant and consist of vertical walls and orthogonal cuts 
in the bedrock, as well as parallel pick marks, trenches 
and wedge sockets. 

Figure 148. Example of the orthogonal cuts on the rock still 
visible in central part of Els Munts quarry. 

Figure 149. Detail of the negative marks of already extracted 
square blocks at Els Munts quarry. 
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extracted elements: Stone from the quarries of Al-
tafulla was extracted in the form of blocks and prob-
ably used for ashlars.

6.4.10.2. Previous studies
In spite of being included in the Carta Arqueològica 

inventory (IPAC 2006b) and located close to an in-
habited area, these quarries have not been studied ar-
chaeologically or cleared. However, their existence has 
been known for a long time thanks to their location 
near the chapel of Sant Antoni de Pàdua and the old 
town of Altafulla. In fact, there are 16th century docu-
ments in the Torredembarra Notarial Archive (Arxiu 
Notarial de Torredembarra) that refer to stone extrac-
tion in Altafulla (Amo 1981, 23-24).262 

Some archaeological studies on stone exploitation 
refer to Altafulla quarry, although the interpretations 
vary from author to author. M. Mayer (1992) includes 

it with the Roman quarries, while M.D. del Amo 
completely discards this possibility on the grounds of 
the results of the provenance analysis and dates it from 
the 16th century onwards (Amo 1981, 22, 24), while 
M.R. Fabregat does not even mention it, probably as 
a result of following M.D. Amo (Fabregat 1997). It is 
also included in the catalogue of quarries studied by 
A. Àlvarez and his team (Àlvarez, Galindo and Prada 
unpublished-a, 71-78), in which detailed information 
on the type of stone and an approximate calculation of 
the volume extracted was provided,263 although they 
also asserted its post-Roman date.

Nevertheless, due to the fact that only two samples 
from these quarry sites were analysed in M.D. Amo’s 
work (Amo 1981, 19-21, tables I and II) the possibil-
ity of it being of Roman date cannot be completely 
dismissed. Therefore, they were also included in the 
study of limestone quarries around Tarraco (modern 

262. ‘1569, Febrero 15. 
A.H.A.T. Arxiu Notarial de Torredembarra, Man-Not, anys 1566-1569, fol. 105r.
[…] lo portal de la iglesia de Reus feta de la pedra d’Altafulla […]’.
‘1576, julio 20. 
Concordia feta entre lo senyor D. Luys de Icart y mestre Joan de Sans de la vila de l’Arbos, arrencador de pedra. 
A.H.A.T. Arxiu Notarial de Torredembarra, Man-Not, anys 1573-1580, fol. 60v. 
Primerament lo dit mestre Joan se obliga de arrencar mil quarteres de pedra de la fort en la pedrera d’Altafulla […]’.
‘1578, abril 5.
Concordia feta entre los senyors D. Luys de Icart y mestre Joan Mas vehí de Tarragona, arrencador de pedra.
A.H.A.T. Arxiu Notarial de Torredembarra, Man-Not, anys 1573-1580, fol. 124r.
Primerament lo dit mestre Joan se obliga de arrencar mil querteres de pedra en la pedrera d’Altafulla […]’.
263. According to these authors, about 10,780 m3 of stone was extracted from quarry site 1 and about 4,330 m3 stone was extracted 

from quarry site 2. 

Figure 150. Altafulla: location and sketch of the quarry sites (Orthophoto of Catalonia, 1:5.000, ICC).
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264. See above, 6.4.9.3 The stone (Els Munts). 
265. See above footnotes 234 and 235. 
266. Although it underwent numerous later alterations, especially between the 15th and the 17th centuries, it is mentioned in the written 

sources from AD 1059. 
267. It is a large, square tower located near the chapel of Sant Antoni, on the top of the same hill where the quarries are opened. 
268. The present-day castle was build between 1560 and 1670, although there are references in the written sources top an earlier castle 

on the same spot going back to the year 1057 AD. 
269. The chronology of these villas is early Imperial and early to late Imperial, respectively (see above footnotes 234 and 235).

Tarragona) (Àlvarez, Rodà and Gutiérrez Garcia-M.
unpublished-b; Gutiérrez Garcia-M. 2003, 39-42) 
and mentioned as part of the context in a recent book 
on El Mèdol quarry (Rodà and Gutiérrez Garcia-M. 
2004a, 58). 

This site is also known as Pedrera de Sant Antoni, 
due to its location near the chapel of Sant Antoni de 
Pàdua.

6.4.10.3. The stone 
common name: Altafulla stone (pedra d’Alta- 

fulla). 
Lithology: A Miocene limestone from the Serraval-

lian Age that crops out this area. However, unlike the 
promontory of Els Munts (the location of the quarries 
of Roca Foradada, Punta de la Llança, Platja de Capel-
lans and Els Munts), it belongs to the Ardenya Unit of 
the Tarragona depositional system (Àlvarez, Galindo 
and Prada unpublished-a, 74).

Macroscopic description of the material: It is 
a relatively soft, porous shelly limestone that varies 
from almost white to yellow in colour (Fig. 105). The 
presence of fossil shell fragments varies significantly 
within the same quarry site. Although from a dif-
ferent origin, it resembles the stone from Els Munts 
promontory and in particular that from the quarry 
next to Els Munts Roman villa.264 

Microscopic description of the material: It is a 
packstone-grainstone (Dunham 1962) calcarenite 
with a micrite-microsparite matrix. There is a variable 
presence of detrital quartz grains. Bioclasts are abun-
dant and range from poorly to well sorted, medium 
to very coarse in size. They mainly consist of echino-
derms, micrite-walled foraminifera, molluscs and frag-
mented bivalves (Fig. 106). 

use of the material: No Roman buildings or 
monuments have been identified as being built with 
this stone. Nevertheless, the identification of the 
remains of two Roman villae in the immediate sur-
roundings (the villas of Plaça de l’Església and ‘costat 
del poble’265) (Arrayás 2002, 476-477; IPAC 2006b), 
and in particular the reference to ‘El Mèdol stone-
type walls’ found at these sites, strongly points to the 
use of Altafulla stone (with a macroscopic appearance 
very similar to El Mèdol stone, as they both are from 
the same Miocene strata). This suggests that stone 
from the Altafulla quarries could have been used in 
ancient times. 

In any case, the well-attested later examples of the 
use of these quarries (Altafulla castle,266 Sant Antoni 
tower267 and probably Torredembarra castle268) (Amo 
1981, 22-24) shows that it was a good building stone 
and do not contradict an earlier exploitation at this 
point. Indeed, even though the reuse of Roman ashlars 
from the nearby villas (villa of Plaça de l’Església, villa 
‘prop del poble’ and especially the villa of Els Munts) 
is very possible, this could not be the origin of all the 
blocks used in these buildings and the town of Altaful-
la itself; hence, an important number of other blocks 
must have been newly cut specifically for these pur-
poses.

Area of diffusion: Local and probably restricted to 
the immediate surroundings. 

similar stones / substitute material for: None.

6.4.10.4. Chronology
Uncertain. The existing remains, or at least most 

of them, are probably of early modern date, but previ-
ous use during Roman times and maybe even medi-
aeval times cannot be completely ruled out. If stone 
from this area was indeed used on the villas of Plaça 
de l’Església and ‘costat del poble’, then this outcrop 
was already in use in early Imperial times.269 Neverthe-
less, the archaeological evidence available so far is not 
enough to confirm or dismiss this conjecture.

6.4.10.5. Discussion
According to the previous studies, two main quarry 

sites were located in what is now a residential develop-
ment near the chapel of Sant Antoni de Pàdua, each 
of which actually encompassed a number of small-
scale to fairly large exploitation points. All of them are 
opencast quarries that exploit the same rock outcrop 
extensively rather than in depth, although it is difficult 
to say about some specific points, due to the extremely 
dense vegetation or the fact that they have been incor-
porated into built-up areas. 

Altafulla quarry site 1 is the largest area. It is lo-
cated between the northern and southern stretch 
of Espígol Street and the eastern part of the Ronda 
d’Altafulla and there are four different fronts that 
seem to be part of the same exploitation area, by way 
of dispersed extensive extraction (cf. Bessac 1999a, 32, 
Fig. 24A; 2003b, 24, Fig. 3b). The northern front is 
very close to the end of Plaça Farigola and basically 
consists of high, vertical walls (Fig. 151). The artificial 
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walls and orthogonal cuts, the presence of pick marks 
in a spike pattern, the trenches and the negative traces 
of blocks are evidence of the use of the traditional 
technique as described by T. Kozelj (1988a, 33). The 
blocks were about 1.50 × 0.60 × 0.30 m, although we 
have deduced the height from the spike pattern still 
visible on the vertical surfaces and thus it should not 
be taken without certain reservations. The trenches 
have a square longitudinal section and are about 20 
cm wide. The walls on this front are about 3 m high 
and at least 520 m3 of stone was extracted from this 
spot. Currently, it is almost completely concealed by 
trees and bushes. 

Opposite the previous front, on the other side of 
Espígol Street, there is another quarry front with dif-
ferent features. Despite being somewhat covered by 
vegetation, the deepest point of this pit-type (cf. Bes-
sac 1999a, 32, Fig. 24A; 2003b, 28, Fig. 11c) exploi-
tation is about 1 m. The extraction technique is the 
same as that observed on the previous front and the 
different features of this site are the result of a differ-
ent extraction pattern. However, it is also possible that 
this quarry was left in another state of exploitation, i.e. 
that it was less used up than the previous one or that 
it was used only very sporadically. The lower depth 
of the pit and the presence of several terraces strongly 
support this assumption. 

Despite the differences in their overall appear-
ance, the evidence there is consistent with the previ-
ous front: orthogonality of the terraces and cuts in the 
rock, stone extraction using the trenches and wedges 
technique and, broadly, the sizes of the blocks. In fact, 
the block sizes can be inferred not only by the distance 
marked by the orthogonal cuts, but also by the pres-
ence of a single completely extracted block that lies 
abandoned right next to the trench. The ledges show 
that blocks 0.35 to 0.40 m deep were detached, while 
the orthogonal cuts confirm that they were about 0.85 
to 1 m long and 0.50-0.60 m wide. The only aban-
doned block confirms that they were probably rectan-
gular in shape and about these sizes (its actual size is 
1.10 × 0.60 × 0.50 m). 

A third front belonging to this site is located in 
the private garden of a house in an asphalted area ad-
jacent to Ronda d’Altafulla. It consists of a series of 
linear terraces that run almost parallel to the street 
(Fig. 152). As it is in private property, no measure-
ments could be taken and therefore not much detail 
about the evidence or a sketch of the front could be 
obtained. Despite not being able to check the exist-
ence of trenches or wedge sockets, an approximation 
of the height of the terraces made from a distance is 
roughly of 0.80-1 m. 

The last front in this site is the largest one. Its 
northern point is located near the last front, on the 
junction of Ronda d’Altafulla and La Pedrera Street 

and its southern point is at the end of L’Oreneta Street, 
in a car parking area. Although some of it has already 
been lost to the building activity and other parts are in 
private gardens, the evidence is clear and the observa-
tion of the contour lines on the topographic map is 
unequivocal. The main type of evidence on this front 
is the presence of vertical walls with orthogonal angles. 
Despite the fact that they are not very high, the front 
spreads over about 200 m (Fig. 153). There are no 
abandoned blocks and there is only a single example of 
a partially delimited 1.10-metre-long block. This same 

Figure 151. View of the main wall of the northestern front of 
Altafulla quarry site 1. 

Figure 152. General view of the third front at Altafulla quarry 
site 1, now in a private garden.



145

tHe QuARRIes oF tARRAco And Its TERRIToRIum

270. The visible parts are only 0.5 to 1.5 m high. 

point is where trenches to cut the block out are found 
(Fig. 154). They have a square longitudinal section 
and are 10 cm wide. No wedge sockets were identified 
but there are scattered marks of a 25 mm square cut-
ting edge tool. The overall appearance is quite similar 
to most of Roda de Berà quarries, which are probably 
of early modern date. 

Altafulla quarry site 2 consists of three differ-
ent small fronts scattered over the undeveloped area 
stretching from the northern part of Espígol Street 
and to near the water deposit on the top of the hill. 
The upper front, located near the water deposit, 
shows the clearest evidence of the group. The re-
mains basically consist of shallow orthogonal cuts in 
the rock270 and working surfaces where occasional 
negative marks of extracted blocks are still visible. 
These negatives traces are mainly rectangular and 

quite large (about 2.00 × 0.85 m).  These visible cuts 
are also quite long, especially in the north western 
sector (Fig. 155). 

The second front is much smaller. It is located 
some metres downhill from the previous one next to 
the path and consists of a series of small, unconnected 
cuts that face in different directions. They are almost 
completely covered by debris and erosion, as they only 
crop out a few centimetres from the soil. However, the 
size of the extracted blocks can be inferred from some 
of the cuts. They were 1.30-1 m long and about 1 m 
wide. Finally, there are some occasional cuts near the 
street, almost covered by vegetation, but still visible 
next to the same gravel path that runs down from the 
hill. The real length of this front is probably greater, 
but its proximity to the street and building areas may 
have affected the remains. 

Even though the evidence at both quarry sites 
shows that blocks were extracted using the trenches 
and wedges method, the continued use of this extrac-
tion technique in post-Roman times makes it difficult 
to recognize specifically Roman traces. The probable 
use of these quarries during mediaeval times and par-
ticularly its confirmed use during the 16th and 17th 
centuries would have greatly affected the Roman 
fronts, if any existed. The fronts of quarry site 1, and 
especially the largest one, are probably the result of 
this use during post-mediaeval times, but it is difficult 
to date the cuts at quarry site 2 with the data currently 
available.  

Therefore, it is impossible to evaluate whether 
there was extraction activity during Roman times 
based only on the remains at the site. Thus, other fac-
tors such as proximity to the place of use and means 
of transport must be taken into account. The loca-

Figure 153. View of the southern part of the fourth front at 
Altafulla quarry site 1, used as parking area.

Figure 155. Partial view of the first front at Altafulla quarry 
site 1.

Figure 154. Detail of the cuts preserved at the end of L’Oreneta 
Street, the fourth front of Altafulla quarry site 1. 
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tion of these quarries, inland and next the old town 
of Altafulla, suggests that the stone was either used 
nearby or transported overland. As far as proximity is 
concerned, the nearest Roman remains, the Roman 
villas of Plaça de l’Església and ‘costat del poble’, have 
not survived and it is therefore not possible to con-
firm whether stone from these sites was used there, 
although it is highly plausible. The other nearby 
Roman villa, that of Els Munts, already had other 
quarries in its immediate surroundings that supplied 
enough stone to build it and it is therefore unlikely 
that stone from the Altafulla quarries was brought 
down to the seashore. Nevertheless, the existence of 
large mediaeval and post-mediaeval buildings in Al-
tafulla, such as the castle itself, the written evidence 
of the use of Altafulla stone in the 16th century,271 
and the numerous examples of lintels and window 
frames in local stone from the 18th century in Al-
tafulla prove that later work took place in the town 
and that these quarries are most likely the result of 
them. Hence, in accordance with M. D. del Amo’s 
opinion (Amo 1981, 24), it seems more reasonable 
to consider the current evidence at these quarries as 
the result of post-Roman works. 

Consequently, if extraction took place here in Ro-
man times, it is difficult to asses its extent. The volume 
of stone removed, whether it is the figure proposed by 
A. Àlvarez, J. Galindo and J. L. Prada272 or the one 
worked out through the sketches made during this 
study (roughly 13,575 m3, Table 7), reflects the ex-
traction activity from the 16th to 18th centuries. As for 
its distribution, it is clear that stone from these quar-
ries was only used locally, reaching as far as Reus in 
the 16th century. Moreover, as in Roda de Berà, many 
doorways and windows in the main houses of the vil-
lage are made with this type of stone, most of which 
have dates ranging between the decades of the 1730s 
and the 1790s carved on them. Thus, extraction con-
tinued throughout that century. 

Quarry site 1 13,380 m3

Quarry site 2 195 m3

Table 7. Approximate volume of stone extracted at the Alta-
fulla quarries.

6.4.11. el Mèdol273

6.4.11.1. Basic quarry features 
Location: On the southern slope of Sant Simplici 

hill, near the present-day AP-7 motorway (Barcelona-
Lleida) and the A-7 (N-340) national highway, about 
7 km east of Tarragona. It is part of the property of 
the masia known as Mas del Mèdol (or Mas del Maó), 
which is currently owned by the Acesa motorway com-
pany (Fig. 135). 

type of quarry: Opencast. 
extraction fronts: Four different extraction sites 

were identified at El Mèdol: quarry site 1, also known 
as Clot del Mèdol (UTM 31T 360679 4555647), 
quarry site 2 (UTM 31T 360548 4555593), quarry 
site 3 (360732 4555683) and quarry site 4 (UTM 31T 
360514 4555710). In addition, the group of blocks 
near the southeastern end of the quarry was included 
in the study (number 5, UTM 31T 360795 4555484) 
(Fig. 156). 

evidence of extraction technique: Abundant, large 
and high artificial vertical walls where several right-
angled corners, parallel tool marks and ledges are vis-
ible. Also, a number of small channels or trenches to 
delimit blocks and wedge sockets are preserved, espe-
cially on the upper part around quarry site 1 (Clot del 
Mèdol) and quarry site 2. There are also some aban-
doned blocks, although the most common feature re-
garding these elements is the negative traces of block 
extraction forming terraces.

extracted elements: Mainly ashlars and rectangu-
lar blocks to put to several types of use (column tam-
bours, column capitals, sculptures, etc, and, of course, 
ashlars). 

6.4.11.2. Previous studies
No archaeological excavations were undertaken 

at El Mèdol as the only intervention has been the 
project to adapt the site for public visits directed by R. 
Aloguín, which consisted of building the present-day 
gate and laying out the itineraries (IPAC 2006b).

Nevertheless, El Clot del Mèdol274 has been well 
known for a long time, due to its special appearance 
and particularly the admiration aroused by L’Agulla.275 
The first mention of this quarry, subsequently chron-
icled by a canon of Tarragona named Josep Blanch, 
dates back to 1461 and it expressed the interest of 

271. See footnote 262. 
272. See above, footnote 263. 
273. The origin of this name has been discussed since early times; it will not be discussed here, although a summary of the different 

names was compiled in the first monograph on this site published in 1992 (Carreras and Garriga 1992, 12, 107-108)
274. The Clot del Mèdol is so called because it consists of a large pit (clot in Catalan) in the terrain. It cannot be seen from outside, but 

is of a considerable size (about 200 m long, 50 m wide and 10 to 40 m deep). 
275. L’Agulla del Mèdol (the Needle of El Mèdol) is a 17-metre-high stone pinnacle in the centre of the Clot that marks the original level of 

the terrain when the extraction work began. It is widely assumed to be Roman as there are pillars of this type in other Roman opencast quarries; 
the closest one is the pinnacle at Glanum quarry (near Saint-Rémy-de-Provence, southern France) (Bessac 1987; Bessac and Lambert 1989). 
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276. ‘[...] lo endemà se partí per Vilafranca ab companyia de la reyna; però lo príncep se anticipà mitja hora antes [...]. Acompanyaren-lo 
lo camarer, lo sacristà, lo hospitaler, lo canonge Piles y lo vicari general de l’archebisbe fins a la pedrera de Olmedo, que la volgué veure, y de 
allí los despedí.’ (Blanch 1665). 

277. Ll. Pons d’Icart, a humanist from a well-bred Tarragona family, wrote about the ‘diverses espècies de marbres’, and P. Gil, a Jesuit 
from Reus, wrote about the stone of Tarragona and, in particular, about soldó. 

278. In 1845, D. Ivo de la Cortina, secretary of the Public Government of Tarragona and an archaeology enthusiast, suggested placing 
a commemorative plaque on L’Agulla of El Mèdol. (Sánchez Real 2000). 

Prince Carles of Viana, the son of King Joan II, in vis-
iting the place after a stay in Tarragona and on his way 
to Barcelona.276 Although other scholars wrote about 
the ‘various kinds of marble’ from the quarries near 
Tarragona during the following centuries,277 it was not 
until mid 19th century that El Mèdol was mentioned 
in the written sources. Apart from an anecdotal men-
tion by D. Ivo de la Cortina278 in 1849, the first refer-
ence to this quarry as a Roman monument of interest 
appeared as J.F. Albiñana included a description of it 
in his work, together with some other quarries. In fact, 
it was at that time that the Comissió de Monuments 
de Tarragona was established and began its task of pre-
serving El Mèdol (Sánchez Real 2000, 174).

Despite these references, it was from the last years 
of the 19th century that the quarry of El Mèdol began 
to become known outside its immediate surround-
ings, mainly thanks to the development of the hiking 
movement in Catalonia during the Renaixença. Both 
the first visit of the Associació d’Excursions Catalana 
to the site in 1878 and the visit the following year of 
the Associació Catalana d’Excursions Científiques, a 
breakaway group of the previous association, marked 
the beginning of a gradual increase of comings and go-

ings of hiking groups and scientific associations whose 
members appreciated the exceptionality of the site. 
Likewise, the Clot del Mèdol aroused interest among 
non-archaeologists and history scholars. This is, for ex-
ample, the case of the scientist and botanist A. Martí i 
Franquès, also known as Martí d’Ardenya, who carried 
out experiments with several species of plants found in 
the Clot (Morant i Clanxet 1985).

Not much is known from the following years ex-
cept for the fact that the land on which the quarry 
is located was purchased by Dr Bassedas, who later 
organised the first cultural events open to the public, 
which took place during the early years of the 1930s. 
However, the foundations for the recognition of its 
value were set in 1920, when El Mèdol was included 
in the list of architectural and artistic monuments to 
be safeguarded by the Government at the request of 
the Real Academia de Bellas Artes de San Fernando 
in Madrid. The official declaration as a Monumento 
Histórico-Artístico came eleven years later, on the 3rd 
of June 1931, and soon afterwards J. Puig i Cadafalch 
mentioned it in his book on Roman architecture. 
However, two years later, an incident concerning the 
extraction of stone from the upper part of the quarry 

Figure 156. El Mèdol: location and sketch of the quarry sites (Orthophoto of Catalonia, 1:5.000, ICC). 
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to build the national highway that runs next to it was 
reported by the Societat d’Amics de l’Art Vell to the 
Comissió de Monuments.279 This raised the issue of 
the ownership of the quarry and its surroundings; 
some ideas, such as the purchase of the quarry and its 
surroundings by the Diputació de Tarragona to turn it 
into an archaeological park, were then considered but 
were never brought to fruition. 

Also during the 20th century, the Clot del Mèdol 
was used for another type of activity. There was a series 
of attempts to give it a public use. Thus, an annual 
‘concert-natura’ was held, which was supposed to give 
El Mèdol an international reputation as the Auditori 
Natural de Catalunya, and there was another sug-
gestion to turn the quarry into the Panteó d’Homes 
Il·lustres de Catalunya, although neither had much 
success. In fact, the ‘concert-natura’ only took place on 
four occasions (1931-1934) and the second proposal 
was not very welcomed among a social sector with a 
strong influence in Tarragona society that considered 
the monastery of Poblet, which at the time had fallen 
into oblivion, more suitable for this purpose. 

However, the outbreak of the Spanish Civil War 
brought an end to all this and in 1946 El Mèdol was 
still in private hands and surrounded by an enclosure. 
In the following years, occasional celebrations and per-
formances were held at the quarry, although without a 
clear vocation to continue.280 Among these activities, 
climbing became quite important, firstly as an exten-
sion of hiking, but later as an independent sport. The 
presence of a small, lead box on the top of L’Agulla, 
which dates from 1951, the names written on some 
walls and the climbing tools left on them demonstrate 
the intensity of this activity.281 The quarry had a final 
spark of its former life when, during the construction 
of the Universitat Laboral, El Mèdol stone was used 
on the facade, although not from the Clot but from 
an outcrop about 2 km farther away. The only men-
tion of the quarry related to a historic study before the 
1970s is in P. Voltes’ book about Montjuïc castle in 
Barcelona (Voltes 1960, 17-25).

Nevertheless, it was at the end of the 1970s and in 
the 80s that the history of the quarry took the defini-

tive turn that has led it to its present status. From that 
time, not only were there new attempts to give it a per-
manent public use, but scholars and scientists began 
to pay new attention to it. After the land was acquired 
by the motorway company Acesa and new agreements 
were established, first with the Diputació de Tarragona 
and then with the Generalitat de Catalunya,282 there 
was a strong, fresh impetus to recover and preserve the 
site. 

Likewise, historical and archaeological research 
experienced an important step forward during these 
years, in particular with the studies resulting from the 
collaboration between A. Àlvarez from the Department 
of Crystallography and Mineralogy, and M. Mayer and 
I. Rodà from the Facultat de Lletres of the Universitat 
Autònoma de Barcelona (Àlvarez 1983, 1984; Àlvarez 
and Bru 1984; Àlvarez et al. 1994; Àlvarez, Galindo 
and Prada, unpublished-a; Àlvarez and Mayer 1982, 
1992, 1998; Àlvarez, Rodà and Gutiérrez Garcia-M, 
unpublished-b; Mayer 1992; Rodà 1994, 1997, 1998, 
2001). Following these studies, El Mèdol was widely 
mentioned by archaeologists and scholars discussing 
the quarry industry and stone supply in Roman times 
(Braemer 1986; Canto 1978; Cisneros Cunchillos 
1988a, 1988b; Dworakowska 1983; Waelkens, Paepe 
and Moens 1988; Ward-Perkins 1971). References to 
El Mèdol were also common in more local studies and 
local press articles (Àlvarez, Rodà and Gutiérrez Gar-
cia-M, unpublished-b; Bermúdez et al. 1993; Dasca 
and Rovira 1991; Fabregat 1997; Gutiérrez Garcia-
M. 2003; Massó 1987, 1991; Rius i Ferrús 1990). 
Moreover, a few studies have focused on the quarry or 
some specific parts of it, including Carreras and Gar-
riga’s book (1992) and the later comprehensive study 
funded by the Fundació Abertis and undertaken by 
a multidisciplinary team of archaeologists, geologists 
and biologists. A detailed microscopic description of 
the stone, an interpretation of the geological layers, a 
comprehensive stratigraphic sequence, a report on the 
deterioration and the state of stone conservation, and a 
detailed archaeological description of the quarry is in-
cluded in this monograph (Àlvarez and Arroyo 2004, 
Rodà 2004a; Rodà and Gutiérrez Garcia-M. 2004b).

279. Arxiu Històric Provincial, Comissió de Monuments de Tarragona. Actes 10/03/1930, vol. VII, pp. 141-143; Arxiu Històric Provin-
cial, Comissió de Monuments de Tarragona, Actes 10/04/1930, vol. VII, pp. 145-146; Arxiu Històric Provincial, Comissió de Monuments 
de Tarragona, Actes 10/10/1930, vol.VII. 

280. Among them, the visit of the School of Fine Arts of Stockholm in 1951, as well as the request from the Sindicat d’Iniciatives to 
place a poem of A. Guardias on the stone or the commemoration of the ‘Tarragoní Absent’ during the celebrations of the Centenary of the 
Rambla and of Sant Magí, on 21st August 1954 (Carreras y Candi 1903; Rodà and Gutiérrez Garcia-M. 2004a). 

281. One example is the via Canuta, on a corner of the north wall of the Clot, but up to 12 routes of between 15 and 20 m were 
opened. 

282. The agreement with the Diputació de Tarragona was the result of the attempt in 1988 to turn the place into an outdoor museum of 
sculptures to facilitate the recovery of the natural space of El Mèdol and its opening to the public; however, this never took place. Thanks to 
the agreement with the Generalitat de Catalunya, El Mèdol was recovered and adapted to promote its ordered use through three itineraries. 
The works to adapt and set these itineraries began in August 1990 and had a huge impact in the local press; as a result, a new association, the 
Associació d’Amics del El Mèdol, was created with the aim of promoting the conservation, monitoring and improvement of the rehabilita-
tion works, among others, of the quarry (Rios and Tarrassa 1991).  



149

tHe QuARRIes oF tARRAco And Its TERRIToRIum

283. The archaeological excavation was undertaken between the end of 2008 and early 2009 and the study of the material and the 
excavation report are still in progress.

284. BIC is the acronym of Bien de Interés National (Heritage of National Interest). 
285. BCIN is the acronym of Bien Cultural de Interés Nacional (Cultural Heritage of National Interest).

Nevertheless, whereas El Clot del Mèdol (quarry 
site 1) and El Mèdol quarry site 2 were previously doc-
umented, quarry sites 3 and 4 were clearly recorded for 
the first time in 2002 (Àlvarez, Galindo and Prada, un-
published-a, 98-105). There is some confusion about 
an extraction point mentioned by M.R. Fabregat on 
the eastern part of the Clot which, according to her 
description, could actually be quarry site 3 (Fabregat 
1997, 155). On the other hand, Fabregat’s mention 
of ‘very disorganised, unplanned extraction remains of 
mediaeval dating next to the AP-7 motorway’ could 
also refer to quarry site 2. However she provides no 
further detail, either about why she considers it ‘a dis-
organised, unplanned extraction’ or about the basis of 
her dating.  

The identification during a rescue excavation in 
1990 of an area where the blocks were rough-hewn 
in the immediate surroundings of the quarry is worth 
mentioning (IPAC 2006b; López 1990). Together 
with the very recent archaeological excavation of the 
small artificial hill about 10 m high of roughly blocks, 
debris and soil as a result of the improvement works 
on the N-340 highway, they are the only two archae-
ological studies undertaken to date in this area.283 
Other isolated finds (some blocks, capitals and col-
umn tambours) located next to the Mas del Mèdol 
also pointed to the existence of a workshop area near 
the Clot. 

El Mèdol was declared a BIC284 (in 1985) and a 
BCIN285 (in 1993) (IPAC 2006b), which were the 
recognition of its value and interest. Currently it is in-
cluded in the historical monuments of Tarragona de-
clared a World Heritage Site by Unesco in 2000.

6.4.11.3. The stone 
common name: El Mèdol stone (pedra del Mèdol) 

and soldó. 
Lithology: They both are Miocene bioclastic lime-

stone to sandy limestone belonging to the Tarragona 
depositional sequence. El Mèdol was opened on Ser-
ravallian-Tortonian strata composed of reef calcaren-
ites, biomicrites and biorudites. Recent specific stud-
ies demonstrate that in fact two different facies were 
exploited at El Mèdol, predominantly of calcarenite, 
but also of calcidolosiltite, which match the two stones 
named above (pedra del Mèdol and soldó). They belong 
to the same Lower Serravallian deposits from the Ar-
denya unit (Àlvarez and Arroyo 2004; Àlvarez and 
Bru 1984; Àlvarez, Galindo and Prada unpublished-a; 
Prada 1995).

Macroscopic description of the material: The two 
facies identified at El Mèdol do not differ very much 
macroscopically. They are very similar in colour and 
have the same shades: they are both yellow to golden 
yellow limestone with patches that sometimes have 
a reddish tinge due to iron minerals. Both of them 
show a high shelly component, but their general po-
rosity and compactness varies significantly. By far the 
most common is the very shelly bioclastic limestone or 
coquina known as El Mèdol stone (pedra del Mèdol), 
while the slightly sandier stone from the upper levels 
(sandy limestone) is commonly known as soldó and is 
less abundant (Fig. 105). 

El Mèdol stone predominates in the area of L’Agulla 
del Mèdol and is the best known type because it is easy 
to identify, due to the small shells visible to the naked 
eye that make it up. It is also the prevailing stone at 
many monuments in Roman Tarraco. Despite being 
quite porous, it is a solid, high-quality stone which, in 
addition, is easy to extract and cut out. Soldó is more 
compact and the shelly component is mixed with a 
sandier matrix. It is predominant in the north western 
part of the Clot and presents strong, low angle lamina-
tions. 

Since the transition between one type and another 
is not clear cut, sometimes the stone presents a mixed 
aspect and it is thus difficult to assign it to one variety 
or another.  

Microscopic description of the material: The 
stratigraphic sequences given by J.L. Prada, A. Àlvarez 
and P. Arroyo (2000, 28-32) are the basis for the char-
acterization of the two types of stone. They vary from 
very shelly bioclastic limestone (coquina), composed of 
both fragmentary and whole bioclasts, to a sandy lime-
stone with a mixture of micrite, a very fine quartz ma-
trix and scarce, highly fragmented bioclasts. They are 
mostly fragmented equinids (Scutellas), although there 
are some bivalves (pectinids and ostreids) with some 
echinoderms and almost no foraminifers (Fig. 106). 

The differences between them are mainly of grain 
size, cementation and porosity. El Mèdol stone is a 
biocalcarenite with various sizes of grain, some karstic 
cavities and mouldic porosity. In some strata the pores 
are void, which results in a very high porosity, while in 
other layers they are partially or completely filled by 
sparitic cement. The upper levels of the stratigraph-
ic sequence provide a sandy limestone to calcareous 
sandstone that presents occasional quartz grains. 

M.R. Fabregat describes the material from El Mè-
dol as a heterogranular, shelly limestone (coquina) of 
scarce micritic matrix with clay minerals and recrys-



150

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

tallised calcite, which cement large bioclasts; they 
make up about 70% of the rock, although mineralized 
stylolytes and scattered detrital quartz are also found 
within it. Therefore, she only considers the bioclastic 
limestone (Fabregat 1997, 157). 

X-ray diffraction was undertaken on ashlars from 
the Roman wall of Tarragona identified as ‘Mèdol’; the 
results were that it is made of calcite with a high per-
centage of iron oxides (Bermúdez et al. 1993, 101). 

use of the material: Both El Mèdol stone and soldó 
were mainly used as building materials (especially for 
opus quadratum). Despite the fact that the only analy-
sis carried out did not involve an exhaustive sampling 
of all of them, A. Àlvarez and J.L. Prada’s work sug-
gests that stone from El Mèdol was indeed used on the 
remaining stretches of the Roman walls, in particular 
at Baixada del Roser, and the Roman amphitheatre 
(Bermúdez et al. 1993; Prada 1995, 87, table 5) (Fig. 
157). It is widely accepted that it was also used for 
the numerous buildings of Roman Tarraco, includ-
ing the Roman circus, the Provincial Forum and the 
Praetorium tower. This assumption is based mainly on 
the fact that a large proportion of the ashlars in these 
buildings are of El Mèdol stone and it seems plausible 
that their source was indeed El Mèdol, given the large 
volume of extraction at the site; however, no specific 
analyses confirm this. 

Other than that, a large collection of stone objects 
has been identified as being made from El Mèdol 
stone and soldó. Those made of El Mèdol stone range 
from architectural elements, such as the columns and 
capitals from the Roman theatre of Tarraco currently 
on display in Room II (ground level) of the MNAT, 
the balteus from the Roman circus and the ashlar with 
a phallus carved on its surface.286 The find of the base 
of a small column in the Roman villa of Els Antigons 
(near Reus) proves that less monumental architectural 
elements were also produced (Àlvarez, Gutiérrez Gar-
cia-M. and Pitarch 2006a). Other sorts of objects made 
with El Mèdol stone are the late Republican portraits 
on display at the MNAT, the togati sculptures from 
funerary contexts, also in the MNAT and the Museu 
Paleocristià,287 and most of the numerous sarcophagi 
in this latter museum and its courtyard. They are char-
acterized by being quite plain and with few ornamen-
tal motifs, although there are some exceptions, such as 
the sarcophagus with a lid decorated with masks, roleos 
and tabula ansata.288 

Similarly, there are several inscribed sarcophagi, 
such as that of Sempronia Ursa (RIT 662) in the Mu-

seu Paleocristià, and cupae such as those of Fabia Festa 
(RIT 566) and a Legio VII Gemina Felix veteran, C. 
Iulius Proculus (RIT 221), worked in El Mèdol stone. 
Many other epigraphs were made of El Mèdol stone, 
such as an altar (RIT 37), the monumental inscription 
from the Roman theatre (RIT 101), or the more mod-
est ones recorded in the corpus Die römischen Inschrif-
ten von Tarraco by G. Alföldy. Indeed, the first chapter, 
which concentrates on late Republican inscriptions, 
compiles a number of El Mèdol stone epigraphs (RIT 
3, 5, 6, 8, 12, 14 and 17) and others that look rather 
like soldó, such as the late Republican inscription of 
unknown origin (RIT 16) and the funerary inscrip-
tion to Porcius’ daughter (RIT 11). G. Alföldy refers 
to some of them as being made ‘aus porösem Sabino-
sa-Kalkstein’, but the fact that very shelly Miocene 
limestone crops out in the La Savinosa area and the 
confusion between the common local names given to 
the several varieties of Miocene stone may explain this 
mix-up. By way of an example, G. Alföldy considers 
Ursa Sempronia’s sarcophagus as being made of Sabi- 
nosa-Kalkstein, while M. Claveria states it is El Mèdol 
stone, following A. Àlvarez’s identification. Similarly, 
G. Alföldy records RIT 16 as Sabinosa-Kalkstein, but 
no shells were visible on the surface of this monument 
and therefore soldó stone may not be ruled out as its 
raw material.

286. Inventory numbers MNAT-94, MNAT-7593, MNAT-7594 and MNAT-45233.  
287. Inventory numbers MNAT-45640 and MNAT-45641 (Koppel 1985, 1986) for the portraits and inventory numbers MNAT-

391, MNAT-393, MNAT-45643, MNAT-2770, MNAT-2772 and MNAT-331 (Claveria and Koppel in press; Koppel 1985, 1986) for 
the togati. 

288. Inventory number MNAT(P)-12909 (Claveria 2001, 19, cat. num. 25).

Figure 157. Plan of the historical area of Tarragona (‘Part Alta’) 
surrounded by the Roman wall, indicating the places men-
tioned in the text:  Portal de Sant Antoni (a), Passeig de Sant 
Antoni (b) and Baixada del Roser (c) (Macias et al. 2007). 
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289. All these quarries also supplied El Mèdol stone with very a similar microscopic appearance and components (basically, larger shells 
and the presence of detrital quartz). For Mas del Marquès and Platja de l’Arrabassada quarries, see below 6.4.12 Mas del Marquès and 6.5.1 
Platja de l’Arrabassada. 

290. They have no inventory number but were called 1,1, 1,3, 1,5, 1,7, 2,2, 2,4 and 2,6 according to their location (row, position). 
291. Inventory numbers MNAT-45233, MNAT(P)-12907, MNAT-391 and MNAT-45643, MNAT-45641, MNAT-7593 and MNAT-

7594 and MNAT-94, respectively. 
292. Inventory number MNAT(P)-2770 and MNAT(P)-2772. These sculptures were studied from an artistic point of view by Prof. E. 

Koppel (Koppel 1985, 1986).  
293. Inventory number MNAT-6733. 
294. An updated discussion and exhaustive reference list of the dating of the Roman walls is provided by J.J. Menchon and J. Massó 

(Menchon 2006; Menchon and Massó 1998). 

Only a small sample was actually analysed as part 
of a preliminary provenance study and even though it 
was not possible to confirm their origin without any 
doubt, the chances of most of them being from El Mè-
dol are high. They present the traits mostly observed 
in the El Mèdol stone samples from the El Mèdol, 
Mas del Marquès and Platja de l’Arrabassada quar-
ries.289 However, the large volume of stone extracted 
at El Mèdol makes it the most probable source area, 
in particular for seven undecorated sarcophagi in the 
courtyard of the Museu Paleocristià,290 the altar to 
the Lares and Tutelae Genio (RIT 37), the inscription 
from the Roman theatre (RIT 101), Fabia Festa’s cupa 
(RIT 566) and several other objects currently in the 
MNAT (the ashlar with a phallus relief, three iconic 
sculptures or togati, a late Republican portrait, two 
capitals from the theatre and the balteus of the Roman 
circus)291 (Fig. 158). At the same time, this study led 
to the identification of some objects produced with 
soldó: Porcia Corinthidi’s cupa (RIT 646), two iconic 
funerary sculptures currently on display at the Museu 
Paleocristià292 and one of the columns from the Ro-
man theatre of Tarraco.293 Finally, although no soldó 
sarcophagi were identified during this study, the fact 
that examples of sarcophagi made with all the other lo-
cal stones (e.g. El Mèdol stone, calcisiltite that can be 
either Coves or El Llorito stone, llisós and Santa Tecla 
stone) suggests that this lack is a reflection of the small 
size of the sample, rather than an intentional choice 
(Gutiérrez Garcia-M. 2003 forthcoming).  

Area of diffusion: Local and mainly restricted to 
the town of Tarraco, although other nearby destina-
tions within the territorium tarraconensis cannot be 
ruled out.

similar stones / substitute material for: None.

6.4.11.4. Chronology
Roman and probably later (mediaeval or early 

modern). Although no archaeological excavations 
have been undertaken at El Mèdol and the chrono-
logical conjectures arrived at from the quarrying trac-
es are hardly consistent enough, the archaeological 
record and the parallels of L’Agulla strongly point to 
an early date for the beginning of extraction at this 
quarry, soon after the arrival of the Romans on the 

Iberian Peninsula and their settlement in the area of 
modern Tarragona. 

Indeed, the earliest use of El Mèdol stone is at leat 
at the second phase of the Roman walls, which were 
built during the 2nd century BC.294 Nevertheless, soon 
afterwards El Mèdol stone was used for manifold pur-
poses, such as the already-mentioned examples of epi-
graphic inscriptions, sculptures and portraits from the 
2nd and 1st centuries BC. 

Even though a late Republican date can be thus as-
sumed for the beginning of extraction, work increased 
significantly during the early Imperial period, when it 
reached its peak; it continued until late Roman times, 
as most of the buildings and the numerous objects 

Figure 158. Iconic sculpture (or togatus) in Mèdol stone 
(MNAT-45643) (Photo Arxiu MNAT).
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made with El Mèdol stone demonstrate. The chronol-
ogy of Tarraco’s urban development has been discussed 
by numerous authors (see Alföldy 1991; Aquilué et al. 
1998; Pensabene and Mar 2002; Remolà 2004; Ruiz 
de Arbulo 1993, 1999a, 1999b; 2006 and the Actes del 
XIV Congrés Internacional d’Arqueologia Clàssica. La 
ciutat en el món romà, 1994, among many others). As 
for the stone objects, the examples from the MNAT 
and the Museu Paleocristià collection are illustrative 
of the wide chronological range of El Mèdol stone; 
the inscription from the Roman theatre (RIT 101), 
the balteus of the Roman circus and the decorated sar-
cophagus lid dated to between the late 1st and 2nd cen-
tury AD, while Sempronia Ursa’s sarcophagus (RIT 
662) is from the late 2nd to early 3rd century AD. C. 
Iulius Proculu’s cupa (RIT 221) illustrates the stone’s 
use in the 3rd century AD. 

However, judging by the archaeological finds, ex-
traction of El Mèdol stone began to slow down from 
the 3rd century AD onwards and during late Roman 
times, although not merely sporadic, it was very much 
reduced and basically focused on the production of sar-
cophagi, as the numerous undecorated sarcophagi in 
the Museu Paleocristià courtyard perfectly exemplify. 
The local workshop identified at Tarraco, where 3rd to 
4th century AD Santa Tecla sarcophagi were produced 
(Claveria 1993, 2001; Claveria and Koppel, in press; 
Rodà 1990b, 735; 2001, 70; 2002, 33) was probably 
responsible for these other less-elaborate sarcophagi as 
well. 

Although it is not possible to assess the extent, El 
Mèdol was probably also exploited in mediaeval and 
modern times, and very briefly during the 20th cen-
tury.

6.4.11.5. Discussion
The Clot del Mèdol (quarry site 1) is a kind of 

huge pit (some 200 m long and between 10 and 40 m 
wide) with a 17 m high pinnacle, commonly known 
as L’Agulla del Mèdol, standing in the middle. It is one 
of the best examples of a pit-type quarry as described 
by Bessac (cf. Bessac 1999a, 32, Fig. 24A; 2003b, 28, 
Fig. 11c) and it has a southeast to northwest direction. 
The Clot del Mèdol consists of two very distinctive 
sectors: a southeastern area, where the pillar or pin-
nacle stands in the middle, and a northwestern one, 
which is partially covered by debris (the ground level 
becomes very irregular and rises steeply). These two 
areas are linked by a kind of narrow corridor about 
10 m wide where a water collecting channel and de-
posit are still preserved. The deposit is a receptacle that 
collects water from the rain or even condensation by 
means of a small channel carved in the stone wall. The 
presence of these two elements is worth mentioning as 
they reflect the importance of a water supply for work-
ing the quarry.  

The area nearer the AP-7 motorway is likely to be 
the oldest one; it has a more regular extraction area 
in which all the fronts are exhausted (vertical walls) 
and a cleaner quarry floor to facilitate the transporta-
tion of the blocks to the outside. The southwestern 
area, which is farther from the AP-7, appears to have 
been opened later, probably when extraction in the 
first area stopped or slowed down. The irregularity of 
the ground level may be partly due to a less organised 
extraction, in which the debris cleaning process would 
not have been as scrupulous as in the first area. 

The Clot del Mèdol (quarry site 1) is particularly 
well preserved and, although the others also show 
clear evidence of traditional extraction, they are not as 
impressive as at this one. In fact, smooth vertical walls 
about 20 m high surround almost the whole area and 
they are proof of the intense extraction activity carried 
out at the site. Despite the fact that some of them are 
quite eroded, most show clear signs of ancient work-
ings, including the parallel spike-shaped grooves left 
by picks and ledges marking the various levels of op-
eration. The spike-shaped parallel marks are especially 
regular at this site and, together with the ledges, can 
be used to calculate the approximate height of the 
blocks: usually about 0.60 to 0.80 m. These vertical 
walls are the result of the exhaustion of the quarry 
fronts (i.e. once they had run out of the best quality 
stone) (Fig. 159). 

Another type of evidence, although less common 
at the Clot, are terraces, negative marks of extracted 
blocks and delimited blocks, usually on the verge 
of the artificial cliff and therefore very difficult to 
measure. Only scattered examples are found at this 
quarry site, but they help to support the previously-
mentioned assumptions about the block sizes. They 
are about 1.60 × 0.80 × 0.70 m (Fig. 160). M.R. 
Fabregat also refers to visible traces of large block ex-
traction following the orientation of the rock veins 
and suggests that they were destined for monumental 
building, such as columns (Fabregat 1997, 18). The 
abundant vegetation that nowadays covers most of 
the area makes it difficult to properly observe some 
parts of the quarry site; this is particularly true of the 
northwestern sector of the Clot, on the other side of 
the ‘corridor’. As stated by A. Àlvarez and P. Arroyo as 
well as M.R. Fabregat, the stone from this site presents 
a form of weathering that is the same as can be seen 
on many of the monuments of ancient Tarraco. M.R. 
Fabregat refers in particular to a wall of the Provincial 
Forum, now in the Plaça de Pallol, while the exam-
ples provided by A. Àlvarez and P. Arroyo include not 
only the arches of the same Provincial Forum but also 
the walls in Baixada del Roser and Passeig de Sant 
Antoni, as well as the mediaeval arches in Merceria 
Street, Tarragona (Àlvarez and Arroyo 2004, 40; Fab-
regat 1997, 158).  
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Quarry site 2 is located on the southwestern side of 
the Clot del Mèdol, on the lower part of the same hill. 
It has not been so intensively exploited as the Clot and 
the operation fronts are not always as clearly defined, 
although it is still quite a large area (roughly about 
2,800 m2). Despite the fact that it is the site with the 
most similarities to the Clot del Mèdol (quarry site 1) 
in terms of the main types of evidence (vertical walls) 
and the large size of its extraction area, its features do 
not match those of a pit-type quarry and neither are 
they exactly those of a trench-type extraction, although 
there are similar traits to this second type, in particular 
towards the western half (cf. Bessac 1999a, 32, Fig. 
24A; 2003b, 28, Fig. 11c and 26, Fig. 7c). On the 
other hand, the eastern half of the quarry site mainly 
presents shallow extraction fronts that resemble an ‘in-
terraces extraction’ system (cf. Bessac 1999a, 32, Fig. 
24A; 2003b, 26, Fig. 7a), although at a very low level 
of exploitation, as it is located on the lower part of the 
hill slope. 

Artificial vertical walls are the main evidence at this 
quarry site. They can be grouped into two different 

kinds according to the previously differentiated areas: 
vertical walls about 3 to 5 m high on the south western 
and north western fronts, which are also visible in the 
contour lines of the topographic map (Fig. 161), and 
lower cuts of 1 to 2 m in the south eastern and north 
eastern areas. The fronts are not always interconnected 
and the debris, soil and vegetation sometimes make 
it difficult to assess their relationship. However, their 
similar appearance and proximity confirm that they 
are part of the same extraction area. 

The softness of the rock and the abundance of large 
vertical walls are the reason for the profusion of paral-
lel spike-shaped or diagonal-patterned grooves; a few 
ledges are also visible on the vertical surfaces. Close 
observation shows that the heights of the extracted 
blocks are similar to those observed in the Clot del 
Mèdol (quarry site 1), i.e. about 0.6 to 0.8 m. Other 
less common evidence is found in terraces, which are 
both linear and with two working levels. There are also 
occasional abandoned blocks. 

El Mèdol quarry site 3 was one of the last to be 
identified, in spite of it being located right next to the 
Clot, at the top of the hill. Its late identification may 
be due to its proximity to the Clot, which would have 
eclipsed its presence, to its small size and also to it be-
ing partially covered by debris. Indeed, the soil there is 
largely made up of stone chips. It can be easily accessed 
by following the path that leads to the viewpoint from 
which the Clot (quarry site 1) can be observed from 
above. Extraction work also took place in a northwest-
ern direction at this site and it presents some traits of 
a trench-type quarry (cf. Bessac 1999a, 32, Fig. 24A; 
2003b, 26, Fig. 7c), as the slope of the hill has been 
dug into without following a strict linear direction and 
runs in a roughly west to northeast direction.

The southern end of this site is its most stunning 
part because it shows a series of different working 
surfaces with perfectly preserved negative evidence of 
block detachment (Fig. 162). It is the best example 
at El Mèdol of an operation front abandoned before 
being exhausted. The rest of the quarry site consists 
of two-metre-high vertical walls with some right an-
gle cuts and corners (Fig. 163). However, the central 
sector of the site has recently been quarried using me-
chanic drills and has therefore been destroyed. 

Tool marks from extraction using picks are visible 
in most of the quarry site, both in spike shapes and 
diagonal patterns. The distance they mark roughly 
matches the sizes of the negative traces left by the 
block extraction on the different levels of the terraces 
(between 0.60 and 0.70 m, although some smaller 
ones are found too). There are also some small trench-
es used to delimit the blocks and occasional wedge 
sockets used for the last stage of the process to tear the 
block out of the bedrock. The trenches have a square 
longitudinal section and are 10 to 13 cm wide, while 

Figure 159. View of the vertical walls at El Clot del Mèdol. 

Figure 160. Example of a delimited block on the edge of the 
cliff at El Clot del Mèdol (El Mèdol quarry site 1).



154

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

the wedge sockets have the same rectangular shape 
as the sockets found at other Roman quarries (Bes-
sac 1996, 216-224; Dworakowska 1983, 83; 1988a, 
1988b; Kozelj 1988a). Broadly, the appearance of the 
work evidence here is almost identical to that of most 
of the Clot (quarry site 1), especially its upper parts. 

Presumably this quarry site was originally part of 
the same extraction area as El Clot (quarry site 1), al-
though extraction work here stopped sooner than at El 
Clot (i.e. the terraces on the southwestern edge of the 
site) and, judging by the different extraction strategy 
at the rest of quarry site 3, it was only later restarted, 
perhaps in post-mediaeval times and once the Clot 
(quarry site 1) had already reached its current configu-
ration. The fact that its southern end is right next to 
the cliff supports this assumption. 

Quarry site 4 is located some distance north of El 
Mèdol quarry site 2. It can be easily reached from a 
small path that goes up from the southern foothill to 
the old wall that still partially encloses the Clot (quar-
ry site 1) and a door there. The front begins next to 
the wall corner and, although it is not very big, it is 

quite high (c. 10 to 15 m). Even though there are some 
remains of traditional workings next to this wall, most 
of the site has been used recently, as it shows abundant 
traces of mechanic drill extraction. Thus, even if traces 
of previous works had existed, they were lost during 
this most recent quarrying. 

The only ancient evidence preserved suggests that 
the quarry site consisted of long, linear terraces (cf. 
Bessac 1999a, 32, Fig. 24A; 2003b, 26, Fig. 7a), mean-
ing that it differs significantly from those at El Mèdol 
quarry site 3. In fact, they bear a stronger resemblance 
to the Altafulla quarry site 1 terraces currently enclosed 
in a private garden295 and those at El Mèdol quarry 
site 2. Those preserved are 5 m long and about 2 m 
high and are immediately next to the irregular front 
resulting from the modern quarrying (Fig. 164). The 
fact that these traces are located on the upper part of El 
Clot del Mèdol (quarry site 1) southwestern sector, of 
a possible later date than the area around L’Agulla pin-

Figure 161. Two different views of the operating fronts in the 
western area of El Mèdol quarry site 2. 

Figure 163. Detail of a vertical wall with tool marks in the 
central area of El Mèdol quarry site 3. 

Figure 162. View of the terraces left by the extraction of blocks 
at the southern end of El Mèdol quarry site 3. 

295. See above, 6.4.10 Altafulla.  
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296. Negative traces of wedge sockets were also identified on the long side of the negative traces of block extraction at a recently dis-
covered small quarry site within Tarragona urban centre (see below, 6.8 Other evidence of quarries in Tarraco and its territory). They were 
slightly larger, as the blocks were also large, but presented the same V-shaped longitudinal section and elongated, rectangular socket shape. 

nacle, as well as the linear nature of the terraces, may 
indicate that they are also post-Roman. Other traces 
left at this point are parallel grooves from pick work 
mostly, in a spike pattern.

The identification of a workshop area where the 
blocks were rough-hewn is an outstanding element for 
our understanding of the organization of the work at 
the quarry (IPAC 2006b; López 1990). Its location out-
side the quarrying area, between the AP-7 motorway 
and the N-340 road (Fig. 156), is significant, since it 
suggests that the blocks were taken out of the extrac-
tion area and brought to this point through its south-
eastern end, where they were given an initial shaping or 
hewing. The site consisted of a 10 m high, artificial hill 
made up of abandoned ashlars of various sizes, stone 
chips or debris and soil (Fig. 165), as well as the open 
area next to it. However, the configuration of this hill 
before it was removed was not the original one, as some 
of the ashlars and other remains had been moved from 
their initial location during the digging of the trench 
for the pipeline to transfer water from the river Ebro. 

The very recent excavations undertaken were in-
tended to throw light on the phases of deposit, the 
orientation of the blocks and other considerations that 
might help us to understand the formation and date 
of this accumulation. An immediate consequence was 
that it allowed a very detailed observation of the ash-
lars. Many of them were quite irregular or broken, but 
those with a more regular shape tended to be rectangu-
lar and elongated. Their sizes matched those observed 
at the quarry sites: they mainly ranged from about 1 to 
1.20 × 0.40 to 0.70 × 0.50 to 0.70 m, although there 
were also some smaller ones (0.65 × 0.40 × 0.35 m). 
Some of them had tool marks on their surfaces, most-
ly the same spike-shaped or diagonal-pattern parallel 
grooves visible at the quarry fronts, but some also had 
negative traces of wedge sockets that matched those 
at the quarry site (i.e. they had a shallow, rectangular 
shape and were about 12 to 13 cm long). Their V-
shaped section made them very similar to the wedge 
sockets found at the well-dated Roman quarries at 
Bois des Lens (Bessac 1996, 1999a, 2004a) or those 
recently discovered in Tarragona.296 They were dug 
roughly 15 cm apart and when visible they were along 
the whole length of the block.

The conclusions of the studies still in progress 
will undoubtedly further clarify its function, date and 
evolution. In the meantime, only hypotheses based 
on their sizes, appearance, tool marks and logic can 
be proposed. So far, it seems that these ashlars were 
left there due to faults or fractures. The preliminary 

observations enabled by the cleaning and excavation 
of the site confirm this point. Indeed, most of the 
blocks had some sort of natural fault or uneven cut 
that made them unusable. However, the dating of 
these blocks as Roman is not so straightforward. Un-
til the completion of excavation report, there is a total 
lack of stratigraphic evidence, such as pottery shards 
and other remains, that could help to establish a more 
solid dating. Thus, we have to turn to other elements 
to get a glimpse of their possible chronology. The 
amount of abandoned blocks and debris suggest they 
date from the quarry’s busiest period, i.e. during Ro-
man times. Tool marks and wedge socket traces match 
those found at other Roman quarries. Moreover, the 
discovery of inscribed letters of possible Roman date 
on some blocks strongly supports an ancient dating 
for at least part of the blocks. This is particularly true 
for an inscription on one of its only two carved faces 
that reads ‘BVCOLI’ and whose strokes and features 

Figure 164. Detail of the only remains of ancient extraction at 
El Mèdol quarry site 4. 

Figure 165. View of the southern slope of the artificial hill op-
posite El Mèdol (Photo I. Rodà). 
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297. The presence of stone-cutter’s marks on ashlars is closely related to these teams and their role in the stone industry (Bessac 1996, 
1999b; Gutiérrez Deza 2004).

298. A. Àlvarez, J. Galindo and J.L. Prada increase the amount of extracted stone to 79,400 m3, which also includes the results of recent 
works at El Mèdol quarry site 4 (Alvarez, Galindo and Prada unpublished-a, 98, 101, 103, 105). 

match those of roughly inscribed Roman capital let-
tering (Fig. 166). As for the others, they consist of 
few letters (two or three) with less obvious features 
that are therefore more difficult to date as Roman. 
In any case, their meaning is still unknown and until 
a proper epigraphic study is carried out, their date, 
purpose and function remain unrecognisable. On the 
other hand, a later date of extraction for some of the 
ashlars left on this hill must not be completely ruled 
out. Since, evidence of pneumatic drill use was also 
found next to the traces of traditional tools (pick, 
wedges, etc.). 

In any case, it seems clear that it was not, as some-
times suggested, a block storage deposit, but rather 
a dump where the defective blocks were put to one 
side. In this respect, the research undertaken at other 
Roman quarries has established that the usual extrac-
tion strategy at quarries providing non-ornamental 
stone did not include storage, but was usually di-
rectly linked to a very specific purpose and once the 
amount of stone needed had been reached, quarrying 
stopped. They have also demonstrated that extraction 
for a specific order was usually entrusted to a work 
group or team that was not linked to a specific quar-
ry or quarry area.297 Therefore, according to this, it 
seems more plausible that extraction in Roman times 
at El Mèdol was organised accordingly, even though 
some blocks earmarked for less important orders (i.e. 
sculpture, sarcophagi, etc.) would probably also have 
been available. 

On the other hand, if we accept that these quarries 
were also used later, any already-hewed block or ash-
lar left outside the quarry would probably have been 
used at that time. Moreover, the implementation of 
a quarrying strategy based on the creation of stocks 

applied to non-ornamental stones was developed by 
post-mediaeval quarrymen (Bessac 1996, 307; 1999a, 
39). The stone industry at other quarry sites around 
Tarragona from the 16th to the 18th centuries is well 
attested to by the literary sources and El Mèdol might 
as well had been in use then.

About 73,340 m3 of stone were extracted, of which 
roughly 66,000m3 were from El Clot (Table 8). Al-
though other figures have been proposed, they do not 
differ greatly from this one. However, they all include 
the stone extracted during possible mediaeval or even 
post-mediaeval times.298 In any event, the amount of 
stone quarried here during Roman times was still very 
large. The properties of the stone, which make it quite 
easy to detach, but at the same time remarkably solid, 
is one of the reasons for its widespread use. Since it is 
not a stone with an ornamental quality, a simple plas-
terwork or stucco was applied to the stone objects or 
buildings to improve their final appearance. A fact that 
illustrates its importance as building stone in post-me-
diaeval Tarragona is that similar Miocene stone from 
other quarries is commonly named after this site (i.e. 
pedra del Mèdol). 

Quarry site 1 (El Clot) 66,080 m3

Quarry site 2 5,600 m3

Quarry site 3 1,620 m3

Quarry site 4 (ancient part) 50 m3

Table 8. Approximate volume of stone extracted at El Mèdol.
 
The pinnacle standing in the middle of Clot del 

Mèdol (quarry site 1) is one of its most remarkable 
features (Fig. 167). Although it is unmistakably Ro-
man, its purpose is not so clear. The most accepted 
theory is that it was a way of calculating the cubic 
capacity of the area and hence the volume of extracted 
stone. However, other theories have also been put for-
ward, in view of the fact that the volume of extracted 
stone could also be calculated without the presence 
of this element in the centre of the quarry. Thus, it 
has also been suggested that it served as a landmark 
or a representation of the technical capacity of Rome 
by marking the original level of stone removed. Even 
though this sort of representation was common as a 
demonstration of Roman power, it must be remem-
bered that El Mèdol was not the kind of public place 
where this sort of element is usually found, but a 
working area. Moreover, the pinnacle remains hidden 
until one reaches the edge of the quarry. One final 

Figure 166. Detail of an inscribed block identified on the arti-
ficial hill opposite El Mèdol (Photo I. Rodà). 
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299. See below, 6.8. Othr evidence of quarries in Tarraco and its territory. 
300. For a comprehensive summary, see the works of A. Dworakowska and P. Pensabene (Dworakowska 1975, 1983; Pensabene 1989, 

1992, 1994, 1999). 
301. See above, 5.4.1 Pedrera Romana (Montjuïc). 
302. They basically consist of some pottery fragments found on the surface and an inscription on a rock. My warmest thanks to archae-

ologist J. López for this information. 

suggestion, which relates the pinnacle to the planning 
or organization of the quarry, has been recently put 
forward. Further research is needed in this direction, 
but again, it has some initial flaws, such as the fact 
that while most of the quarries in the Roman world 
were planned and well-organized, only a few of them 
have this kind of element. 

The closest parallel is the pinnacle at the opencast 
quarry of Glanum (near Macon, southern France), 
also of Roman date (Bessac 1987; Bessac and Lam-
bert 1989). The presence of two letters, an ‘A’ and the 
beginning of a curved letter (a ‘C’ or a ‘G’), engraved 
at the base of the pinnacle is worth noting (Rodà and 
Gutiérrez Garcia-M. 2004a). The closest parallels for 
this inscription are the very recently discovered inscrip-
tion at a small quarry site in Tarragona.299 However, 
another fact worth noting is the find of short inscrip-
tions (also with two or three letters) on some of the 
discarded blocks at the nearby dump. Even though a 
conclusive epigraphic study is needed to establish sol-
id conclusions, a preliminary examination has shown 
that the letters on the pinnacle do not match those 
on the blocks. Other examples of characters inscribed 

on blocks have been found elsewhere in the Roman 
Empire.300 Geographically, the closest ones are the in-
scribed blocks in the Roman walls of Tarraco (modern 
Tarragona), at the Pont del Diable (near modern Mar-
torell) and the three inscribed blocks found near Fos-
sar de la Pedrera, on Montjuïc hill (near modern Bar-
celona).301 Apart from those in the territory of modern 
Catalonia, numerous other cases have been recorded in 
Roman Corduba (modern Córdoba) and at the Math-
ieu quarry near ancient Nemausus (modern Nîmes). 
Despite the fact that they are usually related to their 
distribution, their position on the monument or to 
checks made on each working team’s production, the 
similarity between the newly discovered inscription in 
Tarragona and that on the blocks found near Fossar de 
la Pedrera suggest their meaning could be very much 
connected.

Other inscriptions on rock faces have been iden-
tified at well-known Imperial quarries such as Luni, 
Mons Claudianus, Mons Porphirites and Docimium. 
Despite the fact that the examples at these latter quar-
ries cannot be directly related to El Mèdol, as they 
supplied some of the most highly-valued marbles, they 
were intensively quarried over a very long period and 
had a wide distribution and it seems plausible that this 
epigraph could be also related to the organization of 
the quarry. Nevertheless, a correct interpretation of 
the letters caved on L’Agulla is needed before any hy-
pothesis can be formulated. 

Additional factors that explain the considerable 
use of this stone are the good quality and lithology 
of the outcrop, as well as the location of the quarry, 
which would have greatly facilitated the transporta-
tion of the stone. The fact that the Via Augusta was 
a very short distance from the quarry is a very fa-
vourable factor and strongly points it being used for 
stone transportation. However, sea transport cannot 
be completely ruled out. The find of Roman-period 
archaeological remains at the nearby beach of Platja 
de Calabecs,302 south of the Punta de la Móra prom-
ontory, provides some basis for this hypothesis. The 
stone could have been brought down to the beach and 
loaded onto cabotage vessels. However, not enough 
data is available for us either to rule out the use of 
Via Augusta as a principal means of transport or to 
consider the Platja de Calabecs option as more than 
mere conjecture. 

Although provenance analyses have been very re-
stricted, it is widely accepted that a large number of 

Figure 167. Detail of L’Agulla del Mèdol. 
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the early sculptures, epigraphy and other stone ele-
ments from early and late Roman Tarraco, as well as 
most of the town’s monumental buildings and walls, 
are made of this stone. The few that have been ana-
lysed in detail reveal that many of the ashlars used 
are of the type known as El Mèdol stone. J.L. Prada 
analysed stone from the Amphitheatre and the walls, 
while Bermúdez et al. focused on the Roman wall 
(Bermúdez et al. 1993, 87, table 5; Prada 1995). The 
same applies to the large ashlars of the plinth of the 
Roman Circus and the lower part of the Praetorium 
tower (Fig. 168), as well as the few preserved parts 
of the provincial forum of Tarraco. The only prov-
enance study of Miocene local stone objects carried 
out included a small selection of objects from the 
MNAT and the Museu Paleocristià in Tarragona. The 
results showed that the majority of them presuma-
bly came from quarries with El Mèdol stone features 
(basically El Mèdol, Mas del Marquès and Platja de 
l’Arrabassada) (Gutiérrez Garcia-M. 2003) and in 
view of the large volume of extraction at El Mèdol, 
it seems plausible that the main source of this kind 
of stone was indeed that site. The use in these build-
ings of stone falling into the El Mèdol stone category 
but from other quarries cannot be completely ruled 
out, although the huge amount of material needed 
strongly points to most of it being supplied by El Mè-
dol. Therefore, it was widely used not only as build-
ing material, which was still a major use, but also for 
ornamental purposes, sculpture or other less artistic 
objects (sarcophagi, cupae, etc.) and even epigraphs 
(mainly altars and pedestals).

As already stated, the initial date for El Mèdol 
stone extraction goes back to the earliest period of 
the Roman presence on the Iberian Peninsula. How-
ever, its mass use came about with the urban devel-
opment of Tarraco under the Flavian dynasty. It was 
then that the monumentalisation of the town took 
place, as well as the consequent reorganization of the 
town plan, which gave the town its final appearance 
of a provincial capital. This urban development and 
monumentalisation process created a constant need 
for building material, which was quarried and sup-
plied in huge amounts. Stone from El Mèdol was 
most probably also used to build the buildings of 
the Provincial Forum and the Theatre, However we 
still lack confirmation of this from specific geological 
studies or analyses. Parallel to this evolution, a change 
in the preferential uses of this stone is also percepti-
ble; whereas during the earliest stages it was used as 
building material, soon afterwards (when the Roman 
town was already settled and consolidated) sculptural 
and epigraphy in El Mèdol stone made its appearance, 
only to almost fade away again with the beginning of 
the Empire and the consolidation of Santa Tecla stone 
as the main epigraphic support and the arrival of mar-

mora and other highly valued types of stone for sculp-
ture, thus returning El Mèdol stone to its original use 
as a building material. Finally, in late Imperial times 
it became the main material used in what was almost 
a mass production of plain sarcophagi.  

The use of El Mèdol stone is also attested to during 
mediaeval and post-mediaeval times, with examples 
around the town of Tarragona. However, it is still dif-
ficult to draw a clear distinction between Roman and 
particularly post-mediaeval extraction evidence at El 
Mèdol, from a strictly archaeological approach. Only 
the Clot, the pinnacle and the several levels terraces 
at quarry site 3 are unmistakably Roman, while the 
dating of the other remains is not so straightforward. 
Thus, while the clear traces of relatively rectangular 
ashlars and numerous ledges at El Clot are typicall of  
an ancient date quarry the smoother vertical walls at 
quarry sites 2 and 3 seem to be the result of an even 
more systematic quarrying following the extraction 
patterns identified by J.-C. Bessac as post-mediaeval. 
Nevertheless, further research is needed to deepen 
our understanding of El Mèdol. Archaeological ex-
cavations in particular would be extremely advisable 
in order to obtain indispensable data to identify the 
specific points at El Mèdol where Roman extraction 
indeed took place and to distinguish them from areas 
used subsequently. 

Figure 168. View of Torre del Pretori (Praetorium Tower); its 
lower left section is Roman and is made of El Mèdol stone 
ashlars.
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303. M.R. Fabregat’s Mas del Marquès I is not recorded by A. Àlvarez, J. Galindo and J.L. Prada; Fabregat’s Mas del Marquès II is 
probably A. Àlvarez, J. Galindo and J.L. Prada’s quarry site 361404 or Mas del Marquès 4, although its location on the maps varies slightly; 
M.R. Fabregat’s Mas del Marquès III is A. Àlvarez, J. Galindo and J.L. Prada’s 361405 or Mas del Marquès 5; and M.R. Fabregat’s Mas del 
Marquès IV is A. Àlvarez, J. Galindo and J.L. Prada’s 361401 or Mas del Marquès 1 (Àlvarez, Galindo and Prada unpublished-a, 79-93; 
Fabregat 1997, 147-150). 

304. See above, 6.4.11.3 The stone. 

6.4.12. Mas del Marquès

6.4.12.1. Basic quarry features
Location: On the northern slope and top of the 

Punta de la Móra promontory, next to the property 
known as Mas del Marquès (Altafulla municipal area, 
Tarragonès). This promontory is situated right oppo-
site El Mèdol (on the other side of the AP-7 motorway 
and the N-340 road), and the area is easily accessed via 
the numerous roads of the residential area (Fig. 135). 

type of quarry: Opencast.
extraction fronts: Eight quarry sites were located 

during the survey, as some of the sites mentioned in 
previous studies were not accessible or had not sur-
vived (quarry sites 3, 4 and 11). Indeed, the intense 
building activity on this housing development has de-
stroyed quarry sites 3 and 4 and the only data available 
is that recorded by M.R. Fabregat and A. Àlvarez, J. 
Galindo and J.L. Prada (Àlvarez, Galindo and Prada 
unpublished-a; Fabregat 1997). 

Thus, the quarry sites that could be examined were 
quarry site 1 (UTM 31T 361441 4555308), quarry 
site 5 (UTM 31T 361692 4555497), quarry site 2 
(UTM 31T 361543 4555 360), quarry site 3 (UTM 
31T 361576 4555446), quarry site 6 (UTM 31T 
361717 4555519), quarry site 7 (UTM 31T 361561 
4555485), quarry site 8 (UTM 31T 361641 4555654), 
quarry site 9 (UTM 31T 361831 4555508), quarry 
site 10 (UTM 31T 361763 4555491) (Fig. 169). 

evidence of extraction technique: This mainly 
consists of vertical artificial walls where right angles 
and orthogonal cuts, parallel tool marks and ledges are 
visible. There are also some examples of traces from 
delimited blocks, small trenches and wedge sockets. 

extracted elements: Most likely rectangular blocks, 
probably intended for ashlars, although other end uses 
cannot be ruled out. 

6.4.12.2. Previous studies
Only four quarry sites at Mas del Marquès were 

recorded in the 1990 official archaeological site inven-
tory of Catalonia (Carta Arqueològica), although this 
number has recently been increased (IPAC 2006b). 
Nevertheless, quarry sites 9 and 10 were discovered dur-
ing the field survey undertaken as part of this study. 

According to the 1990 Carta Arqueològica, M.R. 
Fabregat located four quarry sites, three of which 
were later studied by A. Àlvarez et al. from a geologi-
cal and archaeological approach (Àlvarez, Galindo 

and Prada unpublished-a, 79-93; Àlvarez, Rodà and 
Gutiérrez Garcia-M. unpublished-b, 37-38; Fabregat 
1997, 147-150). They also introduced the location of 
three other quarry sites and although there are some 
slight variations on the maps showing their location, 
it is possible to establish a correlation.303 A more de-
tailed geological study of these quarry sites was given 
in J.L. Prada’s PhD thesis (Prada 1995, 22). The Mas 
del Marquès quarry sites were also part of a broader 
research programme that has been partially published 
as a summary context of El Mèdol, as well in other 
academic works (Àlvarez and Arroyo 2004, 22, table 
3; Gutiérrez Garcia-M. 2003, 52-57; Rodà and Gu-
tiérrez Garcia-M. 2004a, 58). 

6.4.12.3. The stone 
common name: Mainly El Mèdol stone (pedra del 

Mèdol) and also soldó. 
Lithology: They belong to the same range of ma-

terials that crop out at El Mèdol.304 The Punta de la 
Móra promontory has been defined as a shelly lime-
stone deposit from the Lower Serravallian Age belong-
ing to the Ardenya Unit (Tarragona depositional sys-
tem) (Àlvarez and Arroyo 2004, 22-23, table 3; Àlva-
rez, Galindo and Prada unpublished-a, 85).

Macroscopic description of the material: El Mè-
dol stone from Mas del Marquès is usually very shelly 
and very variable in colour. It can range from almost 
white or light yellow to dark pink or reddish orange. 
Shells and scattered white patches (fossil shells) are dis-
cernible and quite abundant. Overall, it presents the 
same features as El Mèdol stone from El Mèdol. Some 
sandier limestone stone (soldó) is also found on the 
upper levels of the stratigraphic sequence at the quar-
ries of Mas del Marquès. This varies from a slightly to 
very porous texture, but generally bears a very strong 
resemblance to soldó from El Mèdol, as it comes from 
the same geological layers (Fig. 105).

Microscopic description of the material: As already 
described, stone from this stratum is a very pure lime-
stone (more than 80-90% calcite) with a high content 
of bioclasts and a variable percentage of sand or mud 
matrix. Thus, while El Mèdol stone is a biocalcarenite 
with various grain sizes, karstic cavities and mouldic po-
rosity, soldó is a sandy limestone to calcareous sandstone 
(calcarenite) with occasional quartz grains (Fig. 106). 

Even though three different parts of the strati-
graphic sequence at Mas del Marquès have been dis-
tinguised, they all present a bioclastic limestone with 
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305. Idem. 

abundant matrix. They are only slightly compacted 
at the base, with a sandy, highly bioclastic compo-
nent on the middle stretch and a quite coarse grain 
(roundstone) with echinoderms, rodolits and limonite 
on the upper stretch (Àlvarez, Galindo and Prada un-
published-a, 85). This same sequence is described by 
Prada (Prada 1995).  

By way of an example, quarry site 1 exploits a shelly 
biocalcarenite with an abundant oncolite, algae and 
jasper concentration from dolomitisation (El Mèdol 
stone), while quarry site 5 provides a heterogranular 
calcarenite with abundant pectinids and few oncolites 
(soldó). In some cases, the differences between the stone 
from Mas del Marquès and that from El Mèdol can 
be spotted, but they are due to the internal variation 
of the geological strata. Thus, it is not possible to dis-
tinguish between them without any reasonable doubt, 
solely on a macroscopic and petrographic basis.

use of the material: Due to its strong resemblance 
to El Mèdol stone, stone from Mas del Marquès was 
presumably allocated to the same range of uses. As 
already stated, it is difficult to distinguish with preci-
sion between building ashlars and stone objects made 
with stone from Mas del Marquès or from El Mèdol. 
Thus, it is plausible that some of the objects, architec-
tural elements, epigraphic monuments or even some 
ashlars from the Roman buildings previously men-
tioned in the El Mèdol section actually came from 
this area.305

Area of diffusion: Local. It probably supplied stone 
for the nearby settlements and buildings, reaching as 
far as Tarraco. 

similar stones / substitute material for:  None.

6.4.12.4. Chronology
Uncertain. The proximity to El Mèdol stone sug-

gests that Mas del Marquès could have been a second-
ary extraction area closely related to El Mèdol. The 
similarity of the stone and the evidence at some quarry 
sites also support this hypothesis. Thus, it is very likely 
that extraction at Mas del Marquès began in Roman 
times. However, later use, probably during mediae-
val or even post-mediaeval (early modern or modern) 
times, is also very likely. On the one hand, the pres-
ence of the nearby castle of Tamarit and its adjacent 
quarry demonstrate that stone was quarried and used 
in mediaeval times. On the other hand, the evidence 
of extraction at some Mas del Marquès quarry sites 
also points to early modern and modern extraction, 
which is also consistent with what happened at El Mè-
dol. Therefore, extraction at Mas del Marquès seems 
to span several historical periods, although there is not 
enough evidence either from the quarry fronts or the 
archaeological record for a more accurate dating. 

6.4.12.5. Discussion
A total of eleven quarry sites has been recorded, 

either through the survey or the literature. They range 

Figure 169. Mas del Marquès: location and sketch of the quarry sites (Orthophoto of Catalonia, 1:5.000, ICC). The locations of the 
quarry sites mentioned in previous studies, but which no longer exist or could not be accessed are shown approximately (red area). 
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in size from quite small to relatively large and are scat-
tered across the southern and western slopes of the 
Punta de la Móra promontory, which matches the dis-
perse, extensive extraction method (cf. Bessac 2003b, 
24, Fig. 3b). 

Mas del Marquès quarry site 1 is currently within 
a private garden of de les Garriques Street. It was first 
recorded by A. Àlvarez, J. Galindo and J.L. Prada (Àl-
varez, Galindo and Prada unpublished-a, 83) and it still 
is as well preserved as then. This site consists of a long 
front with several orthogonal angles but only a few ter-
races where tool marks are the main evidence of stone 
extraction (Fig. 170). Although no negative traces or 
delimited blocks are visible, the general extraction strat-
egy resembles very much to that observed at other an-
cient quarries at the territory of Tarragona, in particular 
to the Roman areas of El Mèdol. Indeed, the pattern of 
extraction is not completely regular despite its orthogo-
nality and seems to adapt to the lithology of the bed-
rock. Therefore, it is plausible to believe that this site is 
also the result of ancient quarrying carried out at the 
environs of the main extraction area (i.e. El Mèdol). 

The same considerations apply to Mas del Mar-
quès quarry site 2. It is a 24-metre-long and 5 metre-
high front located in a wooded area at the end of del 
Pirineu Street, not far from the previous quarry site 
(Fig. 171). Even though the vegetation is quite thick, 
most of the front is still visible and abundant traces of 
extraction, such as tool marks and ledges are visible. 
In addition to the vertical walls, there is also evidence 
of the horizontal working surface in the form of small 
terraces that stand out from the bushes in the area in 
front of the site (Fig. 182). These, together with some 
scattered right-angle cuts on the bedrock in this area, 
show that extraction took place over quite a large area 
in front of the 5 m front. There are scattered negative 
traces of extracted blocks (1 × 0.6 and 1.30 × 0.75 
cm) and a delimited one (132 × 46 cm) show they 
were rectangular. The ledges on the vertical surfaces 
show that blocks not more than 0.75 to 0.83 cm high 
were detached from here. On the other hand, all the 
trenches are of square section and 7 to 10 cm wide. 
Overall, the traces suggest an ancient chronology for 
this site, as extraction is not completely orthogonal, 
but seems to adapt to the lithology of the area. How-
ever, more data is needed to obtain a more solid dat-
ing and thus an archaeological excavation of this site 
is highly advisable.

Quarry site 3 is opened on the western slope of 
the rocky promontory. According to M.R. Fabregat, 
evidence was visible at lots 21, 19 and 15 of this street 
and also at lot 36 on Les Garrigues Street, however, 
currently, there are traces left at only two of these 
lots: some of them are incorporated into a private 
garden, but others have been recently exposed by the 
building work that was in progress when the survey 

was undertaken. Quarrying is evidenced by the arti-
ficial walls, which are quite large and high in the area 
close to Gironès Street (between 2 and 6 m high), 
and small, simple cuts of about 0.5 m in the area cur-
rently included in a private garden (Fig. 172). There 
are very clear orthogonal cuts, as well as diagonally-
shaped parallel grooves and ledges, both of which are 
quite well preserved on the vertical surfaces. Despite 
not being able to take measurements, as they are on 
private property, the ledges seem to be at about 0.7 
or 0.8 m apart. No blocks or their negative evidence 
on the bedrock were seen, although this may be due 
to the fact that it was not possible to intensively sur-
vey the area. Likewise, no small trenches for block 
delimitation or wedge sockets were identified. There-
fore, the ledges are the only indication of the block 
size and they suggest that they were roughly 0.6 or 
0.7 m high. 

As part of the intensive urban development of re-
cent years, semi-detached and detached houses have 
been built on what were once quarry site 4. Direct evi-
dence of this quarry is no longer available, either due 

Figure 170. Two different views of Mas del Marquès quarry 
site 1. 
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to its destruction or its inclusion in private gardens 
which means they are not visible from the outside. 
Therefore the previous literature is our only source of 
information about them. Quarry site 4 was recorded 
by both M.R. Fabregat and A. Àlvarez, J. Galindo and 
J.L. Prada (Àlvarez, Galindo and Prada unpublished-a, 
88; Fabregat 1997, 147-149), who suggest that 240 
m3 of stone was detached from this site (Table 9). It 
was described as facing southeast and being much af-
fected by building activity. It was located in an unde-
veloped area between Les Garrigues, Montsià and Alta 
Garrotxa Streets and assessed as having been used for 
aggregates and ashlars. 

Quarry site 5 is still untouched, in spite of its prox-
imity to already built-up areas. It is located on an un-
developed lot at the top of Passeig de l’Esquirol, some 
metres from the pavement. It is almost completely 
covered by bushes and rubble, but it was one of the 
first to be recorded (Àlvarez, Galindo and Prada un-
published-a; Fabregat 1997). However, it is quite well 
preserved and clear evidence of extraction work was 
recorded. There are artificial vertical walls, as well as 
a large delimited block left at this site that illustrates 
the size of the extracted blocks. The main vertical wall 
is not flat but has two right-angled cuts at each side, 
only about 4 m of which are visible. However, it is pro- 
bably higher, as its lower part is filled with rubble. The 
only block left is 2.10 × 1.30 m and was detached from 

Figure 172. View of the main part of Mas del Marquès quarry 
site 3, now in a private garden. 

Figure 171. Two different views of the vertical walls at Mas del Marquès quarry site 2. 
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the bedrock by a 20 cm wide trench with a square lon-
gitudinal section. Thanks to the softness of the stone 
several tool marks are visible, both on the front surfaces 
and at the block sides; the sheltered location may have 
helped to preserve them so well (Fig. 173). They have a 
diagonal pattern. The absence of spike pattern parallel 
grooves or ledges makes it difficult to conjecture about 
the height of the extracted blocks; the only hint is the 
fact that the delimited block is at least 0.5 m high. 

Quarry site 6 is located near quarry site 5, on a path 
that goes from the other side of Passeig de l’Esquirol 
towards the east. It is opened in the wooded area on 
the western slope of the hill, very close to the street. 
Extraction evidence at this site consists of two roughly 
aligned vertical walls that are almost completely cov-
ered by dense vegetation and rubble. The southern 
part is higher, about 3 m, while the northern part is 
shallow and with right-angled cuts (Fig. 174). Though 
there are no trenches, wedge sockets and abandoned 
or delimited blocks, with parallel grooves resulting 
from using pointed tools (probably a pick or escoda) 
are abundant.  

Quarry site 7 is located near quarry sites 1 and 2, 
on a undeveloped lot in Gironès Street, and therefore 
opened on the western slope of the rocky promontory. 
It mainly consists of high vertical walls with roughly 
orthogonal cuts and a southern front with some square 
terraces of about 0.8 to 0.5 m and 20 cm wide trenches 
to delimit the blocks. A large portion of it remains un-
der the rubble from the surrounding building works. 
The walls are completely smooth but for a single, 
small ledge at ground level, which suggests that the 
front continues under the current ground level. Paral-
lel grooves in a diagonal pattern are also abundant and 
they are the result of working with a square cutting 
edge pick.  An outstanding feature is the presence of 
four square sockets on the vertical surface of the main 
front. They resemble the sockets made to insert wood-
en beams, such as those found when there is evidence 

of houses built on quarry sites. However, the sockets at 
this quarry are too low on the front (only 0.8 m from 
the current ground level) and, as the distance to the 
real ground level without the debris and soil deposit 
is unknown, it is difficult to venture an explanation 
for them. In any case, these sockets are quite homog-
enous in shape and size; they are square with 0.48 to 
0.35 m sides and at a distance of 0.46 to 0.30 m from 
each other. Today there is a house built on top of the 
northern front and the rest of it is almost completely 

Figure 173. Partial view of Mas del Marquès quarry site 5.

Figure 175. View of the quarry front at Mas del Marquès quar-
ry site 7, where several traces of extraction tools are preserved.

Figure 174. Part of the partially covered fronts in the southern 
part of Mas del Marquès quarry site 6. 
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covered by dense vegetation (bushes, trees and climb-
ing plants) (Fig. 175).

Quarry site 8 is the largest in terms of extension. It 
is somewhat separated from the other quarry sites, on 
the western slope of Punta de la Móra promontory, at 
the end of a cul-de-sac that runs parallel to the railway 
line. The site consists of two different fronts separated 
by an area that has not been quarried; one of them was 
the object of a quite intensive extraction and the other, 
which is partially covered by dense vegetation, has a 
more open outline (Fig. 176). 

As in most of the Mas del Marquès quarry sites, 
artificial vertical walls are the main feature. They also 
present right-angled cuts as well as ledges. Since no 
abandoned or delimited blocks were found, ledges are 
once more the only available evidence showing the ap-
proximate height of the blocks (from 1.8 to 0.6 m). 
Extraction following the traditional method is also 
shown by the occasional trenches. They are 9 to 11 
cm wide and were dug using a 20 mm wide, square 
cutting edge pick (escoda). However, there are also 
signs of pneumatic drill use that has destroyed part of 
the front and most of it is currently covered by dense 
climing plants (Fig. 177). It is reasonable to believe 
that the area was reused during the building of the 

railway track or even the old stretch of the road N-340 
that runs next to it. 

Mas del Marquès quarry sites 9 and 10 are on the 
same hillside as quarry site 6 and can be easily reached 
by following a narrow path. Quarry site 9 is further 
into the wooded area than quarry site 6 and has the 
best preserved remains of old working. It is open on the 
northwestern slope of the hill. This site has a roughly 
square shape but one of its corners is completely cov-
ered by rubble fallen from newly built houses above it. 
The front basically consists of vertical walls, although 
there are also several terraces which demonstrate that 
blocks of about 0.4 to 0.8 m high were extracted there. 
The ledges left on the vertical walls are at similar dis-
tances from each other (between 0.5 and 0.9 m) (Fig. 
178). There are also the remains of the trenches used 
to delimit them, which are 10 to 12 cm wide and have 
a square longitudinal section. From the traces left at 
their bottom we can infer that they were dug using a 
20 mm wide, square cutting edge pick (escoda). 

Quarry site 10 probably belonged to the same ex-
traction site as quarry site 9, despite the fact that they 
are now separate. It is near Passeig de l’Esquirol and 
the front mostly consists of shallow cuts in a similar 
direction that are scattered over a 10-metre-long area. 
The area in front of it was levelled and it is possible 
that more extraction evidence from this site is cur-
rently under the soil. The right-angled cuts in the bed-
rock show that the extracted blocks were about 1.5 m 
long and 1 to 0.5 m wide. However, no abandoned 
or delimited blocks were left on the site. There are 
examples of 15-centimetre-wide, square longitudinal 
section, short trenches, as well as tool marks, which are 
basically found at the bottom of these trenches. They 
match the same kind of tool already observed at other 
quarry sites: a square cutting edge pick. 

Quarry site 11 has only been recorded by M.R. Fab-
regat as ‘Pedrera Mas del Marquès I/Pedrera del Càmp-
ing Caledònia’ (Fabregat 1997, 147-148). In spite of its 
name, it is located within the premises of the English 
Summer S.A. International Schools at Cases de Colò-
nies Finca Tamarit and it is thus no longer accessible. 

Figure 177. Partial view of Mas del Marquès quarry site 8.

Figure 176. General view of the western wall of Mas del Marquès quarry site 8.
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Therefore she is the only source of information about 
this site. It is an opencast quarry with a southeast to 
northwest front that runs towards southwest. Despite 
being partially covered by vegetation and on an ille-
gal dump, M.R. Fabregat records well preserved traces 
of ancient works, mainly consisting of a vertical front, 
some extraction levels (terraces) and delimited blocks 
(Fabregat 1997, 148-149) (Fig. 179). However, as she 
does not mention the height of the front, it is not pos-
sible to calculate the volume of stone extracted.

Roughly 7,990 m3 of stone were taken from the 
Mas del Marquès quarries (Table 9). However, this fig-
ure includes the stone that could have been extracted 
during Roman times, as well as possible subsequent 
extractions. In fact, quarry sites 1, 2 and 9 are the only 
ones that could be Roman. Indeed, quarry sites 1 and 
2 show large, vertical but not completely orthogonal 
walls with scattered traces of extraction that suggest 
the exploitation was adapted to the lithology of the 
strata. On the whole they are similar to the high walls 

of Clot del Mèdol (El Mèdol quarry site 1). On the 
other hand, Mas del Marquès quarry site 9 is the only 
one that presents terraces similar to those at El Mè-
dol quarry site 3. Quarry sites 11, 10, 5 and 6 seem 
to be part of the same extraction area as quarry site 
9, as they are very alike and very close to each other. 
Therefore, Roman quarrying in this area is quite possi-
ble, although later use cannot be completely ruled out. 
Quarry site 8 is some distance apart, but its location on 
the northwestern slope and facing the El Mèdol area 
suggests that it could bear some relation to quarry sites 
5, 6, 9, 10 and 11. On the other hand, quarry sites 3 
and 7 also seem to be part of a same group. They are 
opened on another slope of the hill (south) and are 
located in close proximity to each other. However, the 
evidence of Roman quarrying at sites 3 and 7 is not so 
clear. Further research, particularly archaeological ex-
cavations, of the sites not yet affected by the building 
work is advisable in order to obtain more information 
that could shed some light on their date.

Quarry site 1 215 m3

Quarry site 2 1,400 m3   

Quarry site 3 380 m3  

Quarry site 4 240 m3   

Quarry site 5 50 m3

Quarry site 6 135 m3

Quarry site 7 440 m3

Quarry site 8 4,260 m3

Quarry site 9 620 m3

Quarry site 10 250 m3

Quarry site 11 unknown

Table 9. Approximate volume of stone extracted at Mas del 
Marquès. The figure for quarry site 4 is that suggested by A. 
Àlvarez, J. Galindo and J.L. Prada (unpublished-a, 89).

The type of stone is exactly the same as at El Mè-
dol, as Mas del Marquès exploits the same geological 
outcrop, although some distance away towards the sea. 
Thus, it is quite easy to cut out, but at the same time 
remarkably solid. In fact, there is a close relationship 
between the existence of the quarries of Mas del Mar-
quès and those of El Mèdol, since the former cannot 
be understood without the latter. However, a different 
method of extraction was put into practice at Mas del 
Marquès. This is a very interesting aspect to look at, 
as it suggests that this area was not the object of in-
tense exploitation, but of occasional quarrying aimed 
at making the most out of the several outcrops of good 
quality stone near an area with an already intense quar-
rying activity (El Mèdol). The relatively small volume 

Figure 179. Map of Mas del Marquès quarry site 11 (Fabregat 
1997, 151).

Figure 178. Partial view of Mas del Marquès quarry site 9.



306. Similarly to the stone extracted at El Mèdol (see above, 6.4.11.5 Discussion). 
307. This castle is first mentioned in a document dating from AD 1049 and later works such as the building of the walls and part of 

the small village that surrounds it were undertaken during the 16th century. After being forgotten for centuries, it was restored and renewed 
during the first decades of the 20th century by C. Deering, a rich American who bought it.
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of extraction supports the hypothesis of it being an 
adjacent area to El Mèdol. 

The stone from these quarries probably had the 
same distribution range as El Mèdol stone and its 
transport would have obviously taken advantage of the 
same methods, either road (the Via Augusta) or small 
boats loaded on the nearby beaches.306

Finally, the presence of the castle of Tamarit307 on 
the northeastern foothill right on the coast and of an 
adjacent quarry site demonstrate without a doubt that 
extraction works were undertaken on this rocky prom-
ontory during mediaeval times (Fig. 180). This quarry 
site was not considered in this study, due to its obvious 
non-Roman date; not only is located just a few metres 
from the castle, but it is also completely disconnected 
from all the other quarry sites on the promontory. Lat-
er extraction during the 16th century was probably un-
dertaken at this site because of the enlargement of the 
castle and the growth of a small village in its immediate 
surroundings. Likewise, it is possible that stone from 
the other quarry sites at Mas del Marquès was used 
during this time (quarry sites 7 and 1, in view of the 
similarity of the fronts); indeed, the amount of stone 
needed would have exceeded what a single small quarry 
such as this could have provided. A feasible last period 
of use for these quarries, although perhaps only occa-
sional, would be the first decades of the 20th century, 
during the restoration work undertaken on the castle. 

 6.4.13. Punta de la creueta

6.4.13.1. Basic quarry features 
Location: At the end of the small rocky promonto-

ry located at the northeastern end of the beach known 
as Platja Llarga, north of Tarragona (Tarragonès) and 
south of the Punta de la Móra rocky promontory (Fig. 
135).  

type of quarry: Opencast.
extraction fronts: A single quarry front was opened 

right on the coastline at Punta de la Creueta (UTM 
31T 359347 4554464) (Fig. 181).

evidence of extraction technique: Abundant paral-
lel chisel or pick marks, small trenches and preliminar-
ily delimited blocks are perfectly preserved at Punta 
de la Creueta. On the other hand, wedge sockets and 
abandoned blocks are not so common.

extracted elements: Undoubtedly rectangular 
blocks to be used as ashlars.

6.4.13.2. Previous studies
This site was first mentioned by A. Àlvarez and 

M. Mayer in their study of local stone use and shortly 
after by J. Massó (Àlvarez and Mayer 1982; Massó 
1987). Following the completion of the official inven-
tory of archaeological heritage (IPAC 2006b), it was 
subsequently included not only in academic papers, 
but also in more in-depth studies, as it was analysed 
both from an geological and archaeological approach 
(Various authors 1993, 16; Àlvarez et al. 1994; Àlva-
rez, Galindo and Prada unpublished-a, 166-167; Fa-
bregat 1997, 169; Gutiérrez Garcia-M. 2003, 58-61; 
Mayer 1992, 20; Prada 1995, 27).  

The latest references to the Punta de la Creueta 
quarry are in a monograph on El Mèdol, as part of 
its geological and archaeological context (Àlvarez and 
Arroyo 2004; Rodà and Gutiérrez Garcia-M. 2004a), 
as well as in some academic studies on the Roman 
quarries around modern Tarragona (Àlvarez, Rodà 
and Gutiérrez Garcia-M. unpublished-b; Gutiérrez 
Garcia-M. 2003). No archaeological excavations have 
been carried out at this site.

This quarry is also known as ‘Pedrera dels Escipions’ 
(Scipios’ Quarry) or ‘Pedrera de la Torre dels Escipi-
ons’ (Scipios’ Tower Quarry), due to its proximity and 

Figure 180. Partial view of the quarry next to Tamarit castle, on the northern part of Punta de la Móra. 
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308. See above, 6.4.11.3 The stone. 
309. See above, footnote 189. 
310. No architectural remains of this site have been found, but the identification of Hispanic Samian ware and late Samian ware led to 

a broad chronology of early to late Empire being assigned to this possible villa (Arrayás 2002, 575).

close connection to this outstanding monument and it 
is thus referred to as such in some of the literature.

6.4.13.3. The stone 
common name: El Mèdol stone (pedra del Mèdol).
Lithology: Punta de la Creueta quarry exploits the 

same Miocene bioclastic limestone that crops out at 
El Mèdol and Mas del Marquès and thus falls into the 
category commonly known as El Mèdol stone (pedra 
del Mèdol). Therefore, the same lithologic features ap-
ply to this quarry.308 

Macroscopic description of the material: El Mèdol 
stone from Punta de la Creueta has a golden to dark or-
ange tinge. The abundant, large fossil shells give it a po-
rous texture, although other than that it is a quite com-
pact limestone with lots of small shelly bits (Fig. 105). 
The presence of large oysters in the shelly rock stand out 
as a very particular feature of this quarry’s stone. 

Microscopic description of the material: As already 
stated for El Mèdol stone, it is a very pure limestone 
(more than 80-90% calcite) with a very high content 
of bioclasts (coquina) and a variable percentage of 
mud matrix and sand (Fig. 106). Stone from Punta de 
la Creueta is particularly porous (mainly as mouldic 
porosity) and has a significant quartz component. 

Two different stratigraphic layers were identified at 
this quarry: a lower one with abundant micritic ma-
trix and high fossiliferous content, mainly consisting 
of molluscs, ostreids and equinids (Scutella), and an 
upper one of a more detrital and bioclastic nature, a 

lower proportion of micritic matrix and a dense, sig-
nificantly different bioclastic component (almost no 
equinids, but a higher amount of algae and foraminif-
ers and the occasional rodolit). 

Overall, the amount of iron oxides is higher than 
can be observed in the shelly limestone from El Mè-
dol. As already mentioned for the macroscopic fea-
tures, an outstanding characteristic is the large size 
of the bioclasts (oysters and equinoderms). They are 
mainly in the lower layer, which was less used than 
the upper one. Therefore, despite the fact that we can 
attempt to categorise it through the slight differences 
in iron and bioclast content, these are not significant 
enough to attempt to conclusively distinguish between 
the stone from this site and that from El Mèdol and 
Mas del Marquès, on the basis of the macroscopic and 
petrologic data.

use of the material: Building, architectural ele-
ments and decoration, basically used to build the Torre 
dels Escipions (Scipios’ Tower)309 (Fig. 182). This fu-
nerary monument is located nearby, alongside the Via 
Augusta, and the stone of the ashlars has exactly the 
same features as that from Punta de la Creueta. The 
identification of a settlement (which may be a villa, 
but is still to be confirmed) near this funerary monu-
ment is also worth mentioning, even though little is 
known of it apart from the abundant pottery shard 
finds on the surface.310 However, the possibility of 
this site having been built with stone from the nearby 
quarry is also high. 

Figure 181. Punta de la 
Creueta: location and 
sketch of the quarry (Or-
thophoto of Catalonia, 
1:5.000, ICC).
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6.4.13.4. Chronology
Roman. More specifically, this quarry was in use 

during the first third of 1st century AD as this is when 
Scipios’ Tower was built. If this site was exploited for 
other purposes, which is still to be confirmed, other 
periods of use will have to be considered as well. How-
ever, the restricted extraction and the overall homoge-
neity of the evidence suggest that it was basically used 
in ancient times.  

6.4.13.5. Discussion 
The quarry at Punta de la Creueta is a small ex-

ploitation located on the coastline. Extraction activity 
was undertaken in an extensive rather than intensive 
way, as the exploitation area is not very deep but takes 
up a considerable area. On the whole, it matches the 
‘wearing down’ quarrying method described by J.-C. 
Bessac (cf. Bessac 2003b, 26, Fig. 7b). The site is very 
well preserved, although it is now partially underwater 
(Fig. 183). 

Different levels of extraction are visible, in particu-
lar on the southwestern front, where there are some 
terraces. However, the most common evidence of ex-
traction at Punta de la Creueta are rectangular, half-
cut blocks delimited by using small trenches, as well as 
negative traces of already cut out blocks on the hori-
zontal surfaces of the site. They are particularly well 
preserved and show that groups of two to three blocks 
were delimited (and probably detached) at the same 
time (Fig. 184). Other than that, some completely 
detached, rectangular blocks lie abandoned in the 
quarry, probably discarded due to natural fissures or 
cracks that made them unusable; they are 1.60 to 1.85 
m long, 0.5-0.7 m wide and about 0.60 to 0.75 high 
(Fig. 185). However, a singular unfinished block left 
in the middle of the site is much larger (3 × 1.13 m). 

Figure 182. Scipios’ Tower or Torre dels Escipions, near the 
Via Augusta.

Figure 183. General view of Punta de la Creueta quarry. 

Area of diffusion: Local and very restricted. This 
quarry seems to have been mostly intended to supply 
the stone to build Scipios’ Tower and, at the most, the 
nearby Roman villa. 

similar materials / substitute material for: None.
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311. Known as the ‘vil·la de la Torre dels Escipions’ (IPAC 2006b). See above footnote 310. 
312. They are 0.90 to 1.40 × 0.60 to 0.65 × 0.56 to 0.60 m on the lower part (podium) and slightly smaller on the upper parts (about 

0. 7 to 1.10 × 0. 55 to 0.60 × 0.6 m). 
313. See above, El Mèdol (6.4.11.5), Mas del Marquès (6.4.12.5), Platja de Capellans (6.4.8.5) and Marítima Residencial (6.4.5.5) 

quarries. 
314. Both names have been used in the literature, but only the name ‘Torre d’en Dolça’ will be used here in order to avoid confusion.  

Thanks to the many delimited blocks, the examples 
of trenches used to delimit them are also numerous. 
They are 10 to 15 cm long and 25 to 35 cm wide 
and have a square longitudinal section; there is a single 
case of a wedge-shaped longitudinal section channel. 
Wedge sockets are less abundant but still significant; 
they have a rectangular exterior shape that follows the 
pattern already found at other quarries of probable 
Roman date (Bessac 1996, 216-224; Dworakowska 
1983, 83; 1988a, 1988b; Kozelj 1988a), about 10 × 4 
to 5 × 10 cm in size and about 20 cm apart. However, 
no tool marks have been preserved, due to the heavy 
weathering of the surfaces. 

Although it is not possible to assess the true extent 
of the exploitation, as is partially under the sea, at least 
1,560 m3 of stone were extracted. Thus, in spite of 
being a relatively small, short-lived exploitation, the 
volume of stone is quite significant and other uses 
besides the building of Scipios’ Tower must be con-
sidered. The presence of scattered Roman material led 
to the identification of a probable rural establishment 
(perhaps a villa) near Scipios’ Tower,311 although other 
more distance sites may also have received stone from 
this quarry. Nevertheless, Scipios’ Tower remains the 
best and only well evidenced example of the use of 
stone from this quarry, as there is a clear connection 
between the monument and the quarry. Despite the 
fact that no petrological or other provenance analyses 
have been carried out, the presence of large oyster fos-
sils in the blocks that form this tower is a strong ele-
ment to reinforce this assumption, together with the 

fact that the size of the blocks quarried at Punta de la 
Creueta perfectly matches the blocks used to build this 
funerary monument.312 

The type of remains and the way the extraction was 
organized also fit in very well with the Roman extrac-
tion evidence already recorded at other sites, not only 
around Tarraco,313 but also in other places, particularly 
the ancient quarries of Cap de la Couronne (near mod-
ern Martigues, Bouches-du-Rhône) (Bessac 1999a, 37, 
Fig. 25; 2003b, Fig. 9). The extraction was systematic, 
although not as much as in post-mediaeval times (de-
spite the orthogonality of the cuts, the quarry is not 
absolutely square and rectangular), and the presence of 
several blocks left half-cut or only delimited are com-
mon features of ancient and of course Roman quarries. 
Therefore, this quarry not only has very clear evidence 
of its early opening, but it is also closely related to a 
very specific Roman monument. It is not often that 
there is such strong evidence for a Roman dating. 

Also, this quarry took advantage of its excellent 
location for transporting the blocks by sea. Even the 
short distance from Punta de la Creueta to the nearby 
beach was covered using cabotage boats and only then 
were the ashlars brought to Scipios’ Tower by land 
transport.

6.4.14. torre d’en dolça or vila-seca314 

6.4.14.1. Basic quarry features 
Location: To the south of the town of Vila-seca, 

alongside the Barcelona-Tortosa railway line. This 

Figure 184. Detail of delimited blocks in the central area of 
Punta de la Creueta quarry. 

Figure 185. Example of abandoned, rectangular block at Punta 
de la Creueta quarry. 
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quarry has recently been included in a landscaped area 
that extends from the railway line and the TV-3148 
road to an old tower known as the Torre d’en Dolça. 
It is in the immediate surroundings of Port Aventura 
theme park, in municipal area of Vila-seca (Tarra-
gonès) (Fig. 186). 

type of quarry: Opencast.
extraction fronts: A single, long quarry front has 

been identified in the area of Torre d’en Dolça (UTM 
31T 345421 4551882) (Fig. 187).

evidence of extraction technique: Basically verti-
cal artificial walls where right-angled and orthogonal 
cuts are visible. There are also examples of parallel tool 
marks, small channels or trenches, as well as prelimi-
narily delimited blocks left on the vertical and hori-
zontal surfaces. A single example of a terraced area 
resulting from block extraction was found at the Torre 
d’en Dolça quarry.

extracted elements: All the evidence points to rec-
tangular to almost square blocks, most likely intended 
for ashlars. 

6.4.14.2. Previous studies
This quarry lies in an area with quite a lot of ac-

tivity (railway line, roads, public walking areas, etc.) 
and it is actually marked on the topographic map as 
‘pedreres de soldó’ (i.e. soldó quarries), which hints at 

the importance of the quarry (it has probably been a 
reference point in the landscape of the area for some 
centuries). Nevertheless, little attention has been paid 
to it. It was included in the official inventory (Carta 
Arqueològica del Baix Camp) under the name of Torre 
d’en Dolça (IPAC 2006b) and in the report on ancient 

Figure 186. Topographic map showing the location of Torre 
d’en Dolça quarry (35) (Topographic Map 1:50.000, ICC).

Figure 187. Torre d’en Dolça: location and sketch of the quarry (Orthophoto of Catalonia, 1:5.000, ICC). 
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315. See above, 6.4.11.3 The stone (El Mèdol) and 6.4.12.3 The stone (Mas del Marquès); and see below, 6.5.6.3 The stone (Pedreres 
de l’Aqüeducte) and 6.5.7.3 The stone (Mas dels Arcs) as well. 

316. For a list of some of the most relevant soldó elements and objects in Tarraco see above, under El Mèdol quarry (6.4.11.3 The stone).  

quarries produced by A. Àlvarez, J. Galindo and J.L. 
Prada it appears under the name of Vila-seca quarry 
(Àlvarez, Galindo and Prada unpublished-a, 154-
155). 

Although it was considered to be mediaeval in the 
Carta Arqueològica, the first published reference to this 
quarry was in J. Massó’s study of the Roman quar-
ries around Tarraco, in which it was briefly mentioned 
(Massó 1987). It has also recently been included in the 
monograph on El Mèdol as part of its contextualiza-
tion, as well as in a research paper on limestone exploi-
tation around Tarraco (Àlvarez, Rodà and Gutiérrez 
Garcia-M. unpublished-b, 64-65; Gutiérrez Garcia-
M. 2003, 105-108; Rodà and Gutiérrez Garcia-M. 
2004a). 

6.4.14.3. The stone 
common name: Soldó (also known as saldó). 
Lithology: It is the same Miocene limestone from a 

layer of reef calcarenites, biomicrites and biorudites as 
the soldó from El Mèdol and the other quarries locat-
ed north of Tarragona.315 However, Torre d’en Dolça 
quarry is opened on the north slope of a low Miocene 
limestone outcrop rising in the middle of a very flat 
expanse formed by Quaternary deposits south of the 
Francolí River (Cap de Salou).

Macroscopic description of the material: yellow, 
golden yellow or ochre-coloured limestone with small 
white spots. It is quite soft and easy to cut, but is also 
remarkably solid. The stone from this quarry was also 
identified as soldó by J. Massó (1987, 133), who de-
scribes it as being a coquina of less consistency than La 
Savinosa stone and easy to carve. It is very similar to 
the calcareous sandstone (soldó) from the quarries of El 
Mèdol and Mas del Marquès (Fig. 105).

Microscopic description of the material: It is a reef 
limestone with abundant stromatolites, as well as some 
coralline algae and foraminifera fragments. They have 
a packstone texture (Dunham 1962) and sometimes a 
nodule appearance. It is very similar to the most com-
mon variety of stone at Pedreres de l’Aqüeducte and 
Mas dels Arcs (Fig. 106). 

use of the material: As already mentioned, soldó 
was used mainly as a building material. However, it 
was also allocated for other purposes such as sculpture, 
the production of architectural elements and, most 
probably, plain, undecorated sarcophagi. Due to its 
similarity to the stone from other quarries around Tar-
raco, such as the less shelly variety from El Mèdol, it 
is possible that objects and elements supposedly from 
this quarry could actually have come from Torre d’en 
Dolça or other quarries, such as Mas del Marquès or 

Pedreres de l’Aqüeducte. The presence of soldó is in-
deed high in Tarraco, both in its monumental build-
ings and in many stone objects.316 Nevertheless, the 
widely assumed consideration that it came from the El 
Mèdol quarry led to El Mèdol stone and soldó usually 
being included under the same label and thus not dif-
ferentiated. This is particularly true as far as the build-
ing material and ashlars in most of the monumental 
buildings of Tarraco are concerned.

Area of diffusion: Local and basically restricted 
to the town of Tarraco and its surrounding territory. 
Nevertheless, this quarry probably supplied the nearby 
villae and other buildings or infrastructures, such as 
those identified through the several surveys of the area 
around Cap de Salou. Although most of them have 
not been preserved or have yet to be excavated, sev-
eral villas, such as Els Aragalls, La Canaleta/Forn de 
Vila-Seca i Salou, Vil·la Bayer, Vil·la de Cal·lípolis and 
Vil·la dels Barenys, have been located and the presence 
of soldó ashlars has been recorded (for an exhaustive 
reference list see Arrayás 2002, 606-607, 611; IPAC 
2006b). 

similar materials / substitute material for: None.

6.4.14.4. Chronology
Post-Roman use is very plausible (maybe during 

early modern to modern times), but an earlier initial 
date (Roman) for the beginning of quarrying at this 
site cannot be completely ruled out. 

Although it cannot be confirmed that they actually 
came from this site, the plentiful examples of objects 
made of soldó suggest that this material was already be-
ing used during the late Republican period and in the 
1st century AD for the production of architectural ele-
ments and funerary objects. However, a similar picture 
to the one deduced for El Mèdol stone (i.e. an earlier 
use as a building material and a subsequent speciali-
zation as building material during the early Empire) 
applies to soldó and thus its chronological framework 
would be slightly wider. Moreover, the wide range of 
intermediate varieties between soldó and El Mèdol 
stone make this picture quite likely and therefore to 
be more precise about the chronology of soldó we need 
more research, both through the analysis of archaeo-
logical artefacts and the excavation of soldó quarry sites 
such as this one. 

Nevertheless, this is almost the only point where 
the exploitation of the Miocene layers cropping out 
south of the Francolí River has been identified. Thus, 
it seems plausible to think that the settlements and 
villas around this area (the present-day localities of 
Cap de Salou, Vila-seca and Cambrils) took advan-
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tage of this quarry, rather than look for supplies from 
the more distant ones (north of the Francolí River). 
However these considerations fall within the field of 
hypothesis and the very recent new deposits of soil 
and the development of the upper part of the outcrop 
(as the access to Port Aventura theme park) make it 
difficult to obtain further data either to confirm or 
dismiss them. 

6.4.14.5. Discussion
In contrast to all the other Miocene quarries 

(grouped in the area north to northeast of Tarragona), 
this large, opencast quarry is located about 9 km west 
of Tarragona and only about 1 km from Vila-seca. It 
is difficult to classify Torre d’en Dolça quarry accord-
ing to J.-C. Bessac’s typology, but its overall features 
probably fall within the ‘in terraces’-type of quarry, as 
it exploits the hill flank and preserves some terraces on 
the upper parts at specific points (cf. Bessac 1999a, 32, 
Fig. 24A; 2003b, 26, Fig. 7a). 

Although it was partially covered by debris until 
not long ago, evidence of quarrying using the tra-
ditional technique is remarkably well preserved at 
the site. This mainly consists of vertical walls with 
orthogonal cuts and right angles (Fig. 188). How-
ever, there are also some examples of delimited 
blocks abandoned on the front and negative traces of 
already-extracted blocks. They are basically rectangu-
lar, although there are also some examples of squared 
ones. The rectangular blocks are 0.90 to 1.40 m long, 
0.60 to 1.10 m wide and about 0.6 m deep;317 the 

Figure 188. General view of the main extraction front at Torre d’en Dolça quarry. 

Figure 189. Three delimited blocks left at Torre d’en Dolça 
quarry. 

Figure 190. Example of a trench on a vertical surface probably 
intended to delimit a large block (Torre d’en Dolça quarry). 

317. The measured blocks were 1.19 × 0.77 × 0.57 m, 1.40 × 0.60 × 0.57 m, 90 × 1.10 × minimum 0.5 m, 0.95 × 1.10 × minimum 
0.5 m and 1.05 × 1.10 × minimum 0.50 m. 
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318. The examples were a negative trace of 0.75 × 0.60 m and a delimited block of 0.70 × 0.70 × minimum 0.40 m. 
319. See above, 6.4.1.5 Discussion (Roda de Berà or Pedrera de l’Elies).

square blocks were 0.70-0.75 × 0.60-0.70 m318 (Fig. 
189). The trenches used to delimit these blocks are 
preserved not only on the horizontal working sur-
faces, but also on the vertical ones (Fig. 190). Some 
of them have a square longitudinal section while oth-
ers, which seem to be the result of less careful work, 
are rounded. However, the effect of erosion may also 
explain this rounded shape. They are 4, 6, 7, 11 and 
17 cm wide. 

Tool marks are not very common despite the 
abundance of vertical walls. On the vertical surfaces 
they are parallel grooves with a diagonal pattern, but 
on the horizontal surfaces, such as at the bottom of 
small trenches, they provide a little more information 
about the tool used. Most of them were made using 
a pick with a 15 to 30 mm square cutting edge, al-
though there are also some traces of a pick with a 
pointed cutting edge. However, the most interesting 
traces are some less clear examples. A close look at 
them suggests that they could be the result of using 
a tool with a W-shaped cutting end but, as at Roda 
de Berà quarry site 1,319 they are very worn by ero-
sion and it is not possible to confirm this. If this were 
to be confirmed, they may be traces of the early Im-
perial Roman escoda identified at the Roman quar-
ries of southern Gaul (Bessac 1988a, 1991, 1993a, 
1997). However, it would be necessary to undertake 
an archaeological excavation and find better preserved 
traces to confirm this. 

There are many aspects that suggest Roman quar-
rying could have taken place at this site. One of them 
is the fact that some areas show evidence of organ-
ised extraction that, in spite of being orthogonal and 
regular, was not as systematic as for instance the ex-
traction system seen at many early modern quarries 
in the territory of Tarraco that provided similar stone. 
Also the contrast between the central part of the site, 
with its large, smooth walls, and the northern point, 
where slightly disorganized terraces are preserved, sug-
gests that the quarry could have been used at separate 
times, during which the extraction was organized in 
different ways. However the differences here are not as 
clear as at the Roda de Berà quarry site and therefore 
it is difficult to say for certain which sectors belong to 
which period. Nonetheless, most of the upper parts of 
the vertical, smooth fronts present terraces and nega-
tive traces of block extraction. Taking into account 
that the upper areas of a quarry are the earliest ones, 
it may be inferred that these may be traces of Roman 
working. On the other hand, the fact it is almost the 
only point of stone supply in the immediate area and 
that several remains of Roman villas have been found 
nearby, means that we have to seriously consider the 

possibility of stone from this quarry having been used 
to build them. An archaeological excavation to ascer-
tain whether or not a W-cutting-end-shaped escoda (or 
Latin dolabra), such as those identified by J.-C. Bessac, 
was used at Torre d’en Dolça would definitely confirm 
or deny this dating, but until then, not much else can 
be said. 

As the extensive esplanade in front of it suggests, a 
rather large volume of stone was quarried here (rough-
ly 2,160 m3). Nevertheless, it must be remembered 
that this may be the result of several discontinuous 
periods of extraction; it is thus difficult to asses how 
much of this stone would actually have been quarried 
in Roman times. As already stated, stone from here 
was probably used to build the nearby Roman villa at 
La Pineda, although Tarraco itself is also a good candi-
date for its use, since the Via Augusta runs close to the 
site and would have greatly facilitated transport to the 
town. Only by undertaking provenance studies will we 
be able to clarify this point. 

Finally, later use of this quarry during mediaeval 
and particularly post-mediaeval times also seems very 
plausible. The nearby building from which the quarry 
takes its name, Torre d’en Dolça, perfectly illustrates 
this. Moreover, the preservation of basically the same 
extraction methods as in Roman times, but with a 
more organized extraction intended not only for oc-
casional specific purposes, but also for continuous use 
of the quarry, is one of the keys pointing to post-medi-
aeval extraction and the evidence at Torre d’en Dolça 
quarry fits in perfectly with these premises. Moreover, 
the proximity of Vila-seca suggests that during the pe-
riod of economic prosperity enjoyed in the second half 
of the eighteenth century, this quarry would probably 
have covered the stone needed for the growth of the 
village. In any case, the actual extension of the extrac-
tion area may be larger, but it has very recently been 
remodelled to make it a public walking area. As result 
of this work, part of the quarry has been covered by 
soil and part of it has been landscaped (a levelled area 
with grass and trees), which makes this quarry one of 
the best preserved and best kept of the whole group 
around modern Tarragona (with the obvious excep-
tion of El Mèdol). 

6.5. Miocene stone quarries around Tarraco

Unlike the previous quarries, those located nearer 
Tarragona present a less homogeneous picture in terms 
of the type of stone they supply. On the one hand, 
there are those opened on Miocene geological strata, 
which are in the majority, and on the other there are 



320. See below, 6.6 Cretaceous stone quarries near Tarraco. 
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quarries exploiting Cretaceous materials.320 Among 
the first type, several differences can be seen, depend-
ing on the type of stone cropping out. 

El Mèdol stone and soldó are the most commonly 
exploited. The former is mostly found in small quar-
ries in the immediate outskirts of ancient Tarraco 
(Platja de l’Arrabassada Lots 18 and 21 and PERI-2 
Tabacalera sector quarries), whereas soldó is quarried 
at more distant sites, sometimes at the same quarries 
where facies of calcisiltite stone (i.e. Coves stone and 
El Llorito stone) are also extracted (i.e. the quarries of 
Coves de la Pedrera and Coves del Llorito). Finally, La 
Savinosa stone is the only one exploited at the quarry 
site of the same name (Fig. 114).

6.5.1. Platja de l’Arrabassada

6.5.1.1. Basic quarry features
Location: On the northern flank of the Punta 

Grossa rocky promontory, right next to the southern 
end of Platja de l’Arrabassada beach. It can be easily 
accessed either from this beach or from the road that 
crosses between Punta Grossa and Punta del Miracle 
(Tarragona, Tarragonès) (Fig. 191).

type of quarry:  Opencast.
extraction fronts: A single quarry front was iden-

tified at Platja de l’Arrabassada (UTM 31 T 355229 
4553411) (Fig. 192). 

evidence of extraction technique: Several paral-
lel tool marks and small channels or trenches used to 
delimit blocks are preserved at Platja de l’Arrabassada 

Figure 191. Topographic map showing the location of the 
quarries within and around modern Tarragona: 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) (Topographic Map of Catalonia, 
1:50.000, ICC). 

Figure 192. Platja de l’Ar- 
rabassada: location and 
sketch of the quarry (Or-
thophoto of Catalonia, 
1:5.000, ICC). 
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321. See above, 6.4.11.3 The stone (El Mèdol), 6.4.12.3 The stone (Mas del Marquès), and 6.4.13.3 The stone (Punta de la Creueta).
322. See above, 6.4.11.3 The stone (El Mèdol). 

quarry. Additionally, some examples of wedge sockets 
and undetached blocks are also visible. 

extracted elements: The extraction evidence shows 
that rectangular to almost square blocks were detached 
there; they were probably used for ashlars.

6.5.1.2. Previous studies
In spite of its proximity to the town of Tarraco, 

this quarry has only been recorded in the literature 
since its inclusion in the Carta Arqueològica del Tar-
ragonès (IPAC 2006b), except for a mention in an 
article published in La Voz de la Costa Dorada maga-
zine in 1974 (Ballart 1974). It was also comprised 
in J.L. Prada’s work on Miocene building stone in 
Tarraco and in his report together with A. Àlvarez 
and J. Galindo (Àlvarez, Galindo and Prada unpub-
lished-a, 120-124; Prada 1995, 28); both provide de-
tailed geological information about the quarry and 
its stone (i.e. a geological stratigraphic sequence and 
a detailed microscopic description). An archaeologi-
cal approach was provided by M.R. Fabregat in her 
study of Roman quarries (Fabregat 1997, 197-198) 
and the study on limestone exploitation around 
Tarraco (Àlvarez, Rodà and Gutiérrez Garcia-M. 
unpublished-b, 47-48; Gutiérrez Garcia-M. 2003, 
68-70). Despite the fact that it has not itself been 
studied, it was recently mentioned in a monograph 
on El Mèdol as part of its contextualization (Àlvarez 
and Arroyo 2004, 22, table 3; Rodà and Gutiérrez 
Garcia-M. 2004a, 61). 

6.5.1.3. The stone
common name: El Mèdol stone (pedra del Mèdol). 
Lithology: The stone from Platja de l’Arrabassada 

is a Miocene biocalcarenite from the Lower Serraval-
lian age belonging to the Ardenya Unit (Tarragona 
depositional sequence). The strata of this quarry are 
the same reef calcarenites, biomicrites and biorudites 
as those of the El Mèdol, Mas del Marquès and Punta 
de la Creueta quarries.321 

Macroscopic description of the material: It is a 
dark, golden yellow to ochre-coloured, very porous 
and very shelly limestone (coquina) in which macro-
fossils (mainly oysters and pectinids) are also visible 
(Fig. 105). Macroscopically, it has the appearance of a 
very compact, yet very porous stone (due to the pres-
ence of large shells), whose traits have been slightly 
altered at the site due to the heavy weathering, prob-
ably resulting from its location by the sea. Two dif-
ferent layers can be distinguished at the quarry: an 
upper one of bioclastic limestone and a lower one of 
biocalcarenite; most of the stone was extracted from 
the latter. 

Microscopic description of the material: The bio-
calcarenite from the lower level is a very pure lime-
stone (more than 80-90% calcite) with a high con-
tent of bioclasts and an uneven percentage of sand 
or mud matrix (Àlvarez and Arroyo 2004, 22-23, 
table 3) (Fig. 106). Even though they often appear 
fragmented, the bioclasts are quite large and mainly 
consist of bivalves (pectinids and ostreids) and some 
echinoderms. Foraminifers are rare. It has a notewor-
thy amount of quartz of detritic origin; porosity is 
usually abundant and of mouldic type. Iron oxides 
are also abundant. Overall, it has a packstone texture 
(Dunham 1962). 

The upper level stone is a calcareous gritstone 
without fossils, but with plenty of burrows and well-
sorted grains. 

use of the material: It was probably used mainly 
as a building material, although it may have been put 
to other uses. Although a petrographic study of some 
objects from the MNAT showed that some of them 
may have been made with stone from this quarry, the 
similarities between the features of this quarry’s stone 
and that of the El Mèdol and Mas del Marquès quar-
ries make this impossible to confirm.322 

Area of diffusion: Local and probably specifically 
for building stone used in ancient Tarraco or its im-
mediate surroundings. 

similar stones / substitute material for: None.

6.5.1.4. Chronology
Its location on the coastline and the fact that most 

of the evidence consists of trenches and delimited 
blocks suggests that this quarry could be a similar case 
to Punta de la Creueta; hence, a Roman date becomes 
plausible. However, a later use cannot be ruled out and 
the evidence at the site makes this difficult to confirm 
or dismiss. Moreover, there are no archaeological ob-
jects of attested provenance specifically from this site 
and there is little hope of finding any; the small vol-
ume of extraction means that few elements were made 
of this stone and its strong similarity to stone from 
other quarries, such as El Mèdol, Mas del Marquès 
and Punta de la Creueta, is another important draw-
back to the dating of this site. 

6.5.1.5. Discussion
It is a rather small, well preserved, opencast exploi-

tation that consists of a single shallow front. Despite 
its small size (50 m long), it clearly follows a trench-
type extraction strategy (cf. Bessac 1999a, 32, fig. 24A; 
2003b, 26, fig. 7c), as, unlike the other coastal quar-
ries, such as Punta de la Creueta, it is not open to the 
seashore. Despite the fact that some areas have recently 



323. From now on, we will only refer to this quarry as PERI-2.
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been quarried and there are traces of pneumatic drill-
ing and irregular cracks and cuts (particularly in the 
northern half of the site), evidence of earlier extraction 
work is still preserved in some sectors. These mainly 
consist of negative traces of block extraction, as well 
as the trenches used to delimit the blocks (Fig. 193). 
Through their observation we may infer that the ex-
tracted blocks were rectangular and quite large, rang-
ing from 1.8 or 2.6 to 4 m long and 0.7 or 1 to 2 m 

wide. The only block that shows its original height is 
0.8 m high. 

These trenches have a square longitudinal section 
and range between 28 and 45 cm wide, depending 
on the size of the block they delimit (Fig. 194). No 
wedge sockets were found during the survey and the 
heavy weathering of the stone surface is probably the 
reason for a total absence of tool marks, either on the 
vertical surfaces of the cuts or at the bottom of the 
trenches. 

The small size of the quarry indicates that it was 
a short-lived exploitation and probably opened for 
a very specific purpose. Indeed, on the basis of the 
sketch of the site and the minimum height of its front, 
at least 480 m3 of stone were extracted, which is a 
rather small amount. As for its dating, the fact it is 
located on the coastline and that numerous traces of 
extraction are still preserved suggests that this quarry 
could be a similar case to Punta de la Creueta and 
therefore may have been worked in Roman times. The 
fact that it is a small exploitation and its proximity to 
the town also support this assumption. However, the 
blocks extracted here were much larger than those at 
Punta de la Creueta and other quarries with obvious 
Roman evidence (i.e. El Mèdol and some parts of Mas 
del Marquès). Nevertheless, there are no clear exam-
ples of mediaeval or post-mediaeval quarries located 
on the coastline (they tend to be further inland) and 
the size of the blocks is usually directly determined by 
their intended use (thus it has no direct chronological 
implications).  

The location of this quarry obviously reflects the 
desire to take advantage of sea transport, which is a 
quite a common Roman feature, and the distribution 
area of stone from this quarry was undoubtedly local, 
whether it was brought to the town by sea or used on 
nearby buildings. 

The recent traces of pneumatic drill use are also 
the result of a specific use, perhaps during the develop-
ment of the area around the beach or the construction 
of the nearby road.

6.5.2. Lots 18 and 21 of the PeRI-2 tabacalera 
sector323

6.5.2.1. Basic quarry features 
Location: In a lot of the new, recently-developed 

area in the urban centre of Tarragona known as the 
PERI-2 Tabacalera Sector, as it is near the former to-
bacco factory in the southwestern part of the town. 
Lot 18 is between Eivissa, Real and Jaume I Streets 
and the Tabacalera (tobacco factory), whereas Lot 21 is 
between Manuel de Falla and Francesc Bastos Streets, 

Figure 193. Example of negative traces of delimited blocks at 
Platja de l’Arrabassada quarry. 

Figure 194. Detail of wide, long trench at Platja de l’Arrabassada 
quarry. 
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324. This sector of Tarragona is archaeologically very rich, not only due to the presence of the early Christian necropolis, but also as sev-
eral other archaeological excavations have demonstrated. The existence of a Roman road running next to the river from the late Republican 
or early Imperial period, as well as the remains of houses, villae with private baths, storage buildings, basilicae, etc. show that this area was 
intensely occupied during Roman times up to the late Imperial period (see Amo 1973; 1979, 1981, 1989; Amo and Barriach 1975; Cortés 
1981; Cortés and Gabriel 1985; Curulla 2000; Diloli 2001; López 1997, 2006a; Macias et al. 2007; Otiña 2001; Sánchez Gil de Montes 
2004; Vilaseca and Carilla 1997).

325. The author thanks Dr J.A. Remolà, the curator of the MNAT, and the archaeologist P. Otiña for the information they kindly pro-
vided me with about this quarry.  

326. See above, 6.4.11.3 The stone (El Mèdol) and 6.5.1.3 The stone (Platja de l’Arrabassada). 

Avinguda Vidal i Barraquer, Lots 17 and 18, and Felip 
Pedrell Street (Fig. 191). The quarry was closest to the 
latter street. Isolated cuts related to the main quarry-
ing area were also found on Lot 17. 

type of quarry: Opencast. 
extraction fronts: Despite being split in two mod-

ern lots, a single extraction front was identified at this 
quarry (UTM 31T 352488 4553019) (Fig. 195). Due 
to the urban development of the area, it is currently 
under a block of flats but it was preserved and is still 
partially visible in the building’s hall. 

evidence of extraction technique: Parallel tool 
marks, small channels or trenches to delimit the blocks, 
wedge sockets, delimited or half-cut blocks, as well as 
negative traces of block extraction were registered at 
this quarry.

extracted elements: The extracted elements con-
sisted of rectangular blocks probably intended for use 
as ashlars, although other uses cannot be ruled out.

6.5.2.2. Previous studies
This quarry was uncovered during the rescue exca-

vations carried out initially on Lot 18 and soon after-
wards on Lot 21, as part of the archaeological survey 
prior to the construction of the buildings currently in 
the area known as PERI-2 Tabacalera Sector.324 The 

excavations at Lot 18, under the direction of the ar-
chaeologists A. Vilaseca and A. Carilla, were carried 
out between August 1995 and February 1996, while 
those at lot 21 were initiated by CODEX, S.L. in 
2001, under the direction of J. Sánchez Gil de Mon-
tes and P. Otiña, and continued during subsequent 
campaigns in 2003 and 2004 under the direction of 
M. Díaz García. Isolated evidence of quarrying was 
also identified at Lot 17 (Peña, Ynguanzo and Giné 
2002; Ynguanzo 2003). The results of the archaeo-
logical excavations on Lot 18 were summarised in a 
paper on all the archaeological interventions in this 
area up to 1998 (Remolà and Vilaseca 2004, 78-79), 
although the results of the excavations on Lot 21 are 
still unpublished.325 However, the respective excava-
tion reports are available for public consultation at 
the Servei d’Arqueologia of the Generalitat de Cat-
alunya. Extensive information about the historical 
and archaeological context of this quarry is provided 
by Vilaseca and Carilla and especially by Sánchez Gil 
de Montes and Otiña in their respective excavation 
reports (Otiña 2001; Sánchez Gil de Montes 2004; 
Vilaseca and Carilla 1997). 

This quarry was included in the research into lime-
stone exploitation around Tarraco (Àlvarez, Rodà and 
Gutiérrez Garcia-M. unpublished-b; Gutiérrez Garcia-
M. 2003, 71-73). 

6.5.2.3. The stone 
common name: El Mèdol stone (pedra del Mèdol). 
Lithology: It is a Miocene bioclastic limestone to 

calcareous sandstone very similar to the stone from 
El Mèdol and in particular to that from the Plajta de 
l’Arrabassada quarry, not only in terms of its macro-
scopic appearance, but also in its microscopic compo-
sition.326 Despite its location so close to Francolí Riv-
er, it comes from a small outcrop of the same Lower 
Serravallian strata of reef calcarenites, biomicrites and 
biorudites belonging to the Ardenya Unit (Tarragona 
depositional sequence), on which all the other quarries 
supplying this type stone are opened.

Macroscopic description of the material: It is a 
golden yellow to dusky orange, very compact, hard 
and shelly limestone to calcareous sandstone, as the 
presence of shells varies significantly (Fig. 105). It 
has a quite similar appearance to the stone from El 
Mèdol and in particular to that from the Platja de 

Figure 195. Sketch of the part of PERI-2 quarry discovered on 
Lot 18 (Remolà and Vilaseca 2004, 81, Figure 2).
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327. A single, very uniform filling layer (stratigraphic unit numbers 211 and 302) covering the quarry surface was identified. It had 
very little archaeological material, but the authors dated it from the presence of Lamboglia 3b2 Clara A Samian ware (Terra Sigillata Clara 
A) productions (Vilaseca and Carilla 1997). 

328. During the excavation campaigns undertaken by CODEX, S.L., a series of filling levels was discerned (stratigraphic units number 
1040 and 1026, with Keay 13A southern Hispanic amphorae as well as Lucente and African Samian ware (Terra Sigillata Lucente and Terra 
Sigillata Africana) (Sánchez Gil de Montes 2004).

329. They talk about ‘desnivells a diferents alçades, majoritàriament al voltant dels 40 cm’ (i.e. different working levels, mainly at about 
40 cm). 

l’Arrabassada quarry. It has scattered black spots and 
areas (probably ferroan elements). The shelly variety 
has abundant fossils (up to 5 mm), basically of thin, 
curved, transparent shells, while the sandy type has 
small, evenly distributed pores and no fossil shells can 
be distinguished by the naked eye. 

Microscopic description of the material: Micro-
scopic observation shows that despite the variable pres-
ence of macroscopic fossils, it is quite uniform. It is a 
biocalcarenite with a very high content of bioclasts, a 
variable percentage of sand or mud matrix and a re-
markable amount of detritic quartz. The bioclasts are 
quite coarse (up to 4 mm), poorly sorted and mainly 
consist of molluscs –mostly bivalves, but also gastero-
pods and isolated oysters–, brachiopods, foraminifera 
–fragmented nummulites and small, complete miliol-
ids-, echinoderm spines and coralline algae fragments. 
Iron oxides are quite appreciable. There is both inter-
particle and mouldic porosity (Fig. 106).

use of the material: Stone from this quarry was 
used as a building material. Even though no analysis 
has been undertaken to confirm this, the most obvious 
example of its use is probably at the mausoleum built 
right next to it, along with a group of other funerary 
monuments, as well as the several buildings found in 
the area and also discovered during the several rescue 
excavations undertaken at PERI-2, Tabacalera sec-
tor (López 2006a; Otiña 2001; Remolà and Vilaseca 
2004; Sánchez Gil de Montes 2004; Vilaseca and Ca- 
rilla 1997; Ynguanzo 2003). 

Area of diffusion: Local and restricted to the south-
western suburb of the ancient town of Tarraco. 

similar stones / substitute material for: None.

6.5.2.4. Chronology
Undoubtedly Roman and at least of early Impe-

rial date. Only Vilaseca and Carilla venture a date 
for the beginning of quarrying; they think it would 
have been opened during late Republican or Augustan 
times, based on sherds of black glazed (Campaniana B) 
and Italian Samian ware (Terra Sigillata Italica) found 
in cracks in the bedrock (Vilaseca and Carilla 1997, 
u.e. 209). Thus, it seems clear that this site was in use 
around the change of the era. 

Its final date is difficult to assess, due to the incon-
sistent information given by the Lot 18 and Lot 21 
excavation reports. While Vilaseca and Carilla date the 
filling levels of the quarry, and consequently its aban-

donment, to the late 2nd or early 3rd centuries AD,327 
Sánchez Gil de Montes dates the filling levels docu-
mented at lot 21 to the 3rd or 4th centuries AD.328 

6.5.2.5. Discussion
This was an opencast quarry whose remains, de-

spite being uncovered during different rescue excava-
tions undertaken on adjacent lots in 1995-2006 (Lot 
18) and 2001, 2003-2004 (Lot 21), definitely belong 
to the same extraction site. Its small size makes it diffi-
cult to classify, but the features described in the reports 
and the small sector that it was possible to visit before 
an apartment block was built on it presented mixed 
traits of the in-terraces quarry and pit-type extractions 
described by J.-C. Bessac (cf. Bessac 1999a, 32, fig. 
24A; 2003b, 26, fig. 7a, 28, fig. 11c). In any case, it is 
unmistakably an intensive, opencast extraction. 

Despite the fact that A. Vilaseca and A. Carilla’s de-
scription is less detailed than that of J. Sánchez Gil de 
Montes, they both distinguish a semicircular working 
area opened towards west with what seem to be ter-
races329 and vertical walls of variable height (up to 2 m), 
where two different methods of stone extraction were 
used. On the one hand, they found evidence of the ex-
traction of medium size blocks with both irregular and 
regular shapes. The presence of terraces with different 
levels is what enabled them to infer the height and width 
of the blocks, while the presence of delimited blocks 
provided their length; thus, they concluded that the 
blocks were 0.50-2.20 × 0.60-0.8 and occasionally 1.00 
× 0.20-0.30 m. On the other hand, they also identified 

Figure 196. View of the quarry site at Lot 21 of PERI 2-sector 
Tabacalera (Tarragona) and part of the remains of the nearby 
mausoleums (Photo Archive CODEX S.L./C. Benet) 
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330. UA is the acronym of Unitat  Arqueològica (i.e. Archaeological Unit). 
331. The actual sizes of the recorded negative traces of blocks are 1.45 × 0.70 m, 1.42 × 0.63 m ad 1.50 × 0.87 m.  
332. It was recorded as stratigraphic unit 1432 (Sánchez Gil de Montes 2004, 65). 
333. See below, 8.1.2 Olèrdola quarry.
334. Stratigraphic unit 1052 (Sánchez Gil de Montes 2004).
335. Two other early Imperial mausoleums were found on the nearby Lots 13 and 14 of PERI-2; for a detailed summary of the early 

Imperial funerary area located nearby, see López 2006a, 234-238. 
336. They were found at Lots 22-22b and 30-32 of PERI-2.
337. It was found at Lots 30-32 of PERI-2  
338. Also found at Lots 30-32 of PERI-2.

the irregular extraction of stone using the natural cracks 
and fissures, but without following any orthogonality or 
organization (Vilaseca and Carilla 1997, 10-14).

The area of the quarry discovered at Lot 21 con-
sisted of two different areas. The first one, which they 
called UA 10,330 was in the south eastern corner of the 
lot and had an L-shape (Fig. 196). Its longest side was 
8.25 m and the shortest was 6.6 m; the height of the 
front was 1 to 2 m. However, it is possible that the orig-
inal plan of this front was quadrangular (Sánchez Gil 
de Montes 2004, 65). The evidence of ancient quarry-
ing here was very clear thanks to the obvious negative 
traces of already extracted blocks on the horizontal sur-
face. They showed that the blocks were rectangular and 
1.42-1.50 × 0.66-0.87 m.331 The other area with evi-
dence of extraction was on the western side of the small 
promontory on which these fronts were opened. It was 
a larger front, but the evidence there was less clear as, 
with the exception of a single, very straight cut on the 
northeastern corner,332 no traces of regular blocks or 
ashlars were found. At this point, the extraction carried 
on until they reached a lesser quality stone (tapàs). 

Small channels or trenches used to delimit the 
blocks were also found at this quarry. They had a square 
longitudinal section and much more uniform sizes (15 
cm wide). A very interesting feature was the fact that 
the corners of the blocks they delimit were not com-
pletely square, but slightly rounded. This feature has 
been also observed at other well attested Roman sites 
in Catalonia and in particular at the Olèrdola quarry 
site.333 It was probably during the final rough-hewing 
of the blocks when the corners and angles were per-
fectly cut. Tool marks are also visible on the vertical 
surfaces. They are the usual parallel grooves and they 
show a diagonal pattern. A remarkable element related 
to the organisation of the extraction activity found at 
this quarry was a layer made of stone chips resulting 
from block extraction.334 It was identified thanks to the 
fact that this site actually underwent an archaeological 
excavation; the absence of archaeological excavations 
in most of the quarries makes this a very unusual ele-
ment that we have information for. 

Nevertheless, the really outstanding feature of this 
quarry is the presence of steps carved in the bedrock 
(Fig. 197). They were found on the western side of the 
L-shaped front (UA 10) and their purpose was to facil-

itate access from the quarry to the nearby mausoleum. 
However, it is not clear whether the quarry was made 
in order to create this access or if the stairs were made 
later on, when the quarry had already been abandoned 
(Sánchez Gil de Montes 2004, 53-54).  

Despite the fact that the full size of the quarry is 
difficult to calculate, J.A. Remolà and A. Vilaseca’s 
plan (Remolà and Vilaseca 2004) and J. Sánchez Gil 
de Montes and P. Otiña’s measurements allow us to 
estimate that at least 110 m3 of stone were extracted 
from it. Therefore, this was either a short-lived quarry 
or one that was occasionally used over a long period of 
time, depending on the need for stone. The stone was 
probably intended for use on adjacent buildings or in-
frastructure built in this area or in the town during 
the early Empire. Despite J. Sánchez Gil de Montes’ 
reservations about the date of the nearby mausoleum, 
the pottery found in the foundation trenches, as well 
as the typology of these tower-like monuments, points 
to the 1st century AD. Therefore, it is very plausible 
to believe that the stone was used on this mausole-
um or the many others found in the area.335 Other 
good candidates for having been built with stone from 
this quarry are the road and storage buildings,336 the 
domus,337 or even the monumental fountain known as 
Font dels Lleons,338 which dates from the late Repub-
lican period and was in use until late Imperial times 
(Cortés 1981; Diloli 2001; López 2006a, 229-240; 
Otiña 2001; Remolà and Pociña 2004; Sánchez Gil de 
Montes 2004; Vilaseca and Carilla 1997). 

Figure 197. Detail of the quarry front at Lot 21 of PERI 2-sec-
tor Tabacalera (Tarragona) with the stairs carved on the western 
side (Photo Archive CODEX S.L./C. Benet). 
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339. See below, 6.6.2 La Salut. 

 In any case, the close proximity to the road run-
ning next to the Francolí River would have greatly fa-
cilitated the transport of the ashlars, even though the 
distance was short. This quarry is a good example of a 
series of small exploitations near the current port and 
around the town of Tarraco that have been destroyed 
by urban development.

6.5.3. La savinosa

6.5.3.1. Basic quarry features
Location: Within an area of woods and dense veg-

etation opposite the Platja de la Savinosa beach, in the 
area known as Cala Romana (north east of the city of 
Tarragona, Tarragonès). It can be easily reached by fol-
lowing the small road (Camí de la Budallera) towards 
the Mare Nostrum school (Fig. 191). 

type of quarry: Both opencast and underground 
quarries were found in this area.

extraction fronts: Several quarry sites with quite 
different features were located at La Savinosa. Quarry 
site 1 is an opencast site that consists of many fronts 
scattered over quite a large area (UTM 31T 355771 
4554261, 355790 4554244, 355873 4554257, 355864 
4554321, 355864 4554352); quarry sites 2 (UTM 31T 
355848 4554244) and quarry site 6 (UTM 31T 355985 
4554399) are underground quarries, whereas quarry site 
3 (UTM 31 T355863 4554374), quarry site 4 (355926 
4554416), quarry site 5 (UTM 31T 355996 4554379 
and 355958 4554402) and quarry site 7 (UTM 31T 
356020 4554478) are opencast (Fig. 198). 

evidence of extraction technique: Although ex-
traction obviously took place at La Savinosa, the evi-
dence left on the fronts is scant. It basically consists of 

roughly orthogonal cuts on the rocky substratum and 
some abandoned blocks. Likewise, scattered traces of 
pneumatic drilling were also spotted.

extracted elements: Probably different types of el-
ements were extracted here, depending on the quality 
of the stone: blocks of the higher quality limestone, 
although other uses must not be ruled out, i.e. as a fill-
ing material (for the inner part of walls) or using the 
lower quality material to make quicklime. 

6.5.3.2. Previous studies
During the latest updating of the Carta Arque-

ològica del Tarragonès, a comprehensive record of the-
ses quarries was included (IPAC 2006b). However, no 
archaeological study or even cleaning of the vegetation 
has been undertaken. An area called La Savinosa or 
Sabinosa has been mentioned in several archaeological 
studies as having supplied Santa Tecla stone and llisós 
(Àlvarez 1984; Àlvarez and Mayer 1982; Massó 1987), 
but they refer to a sector situated near the Ermita de la 
Salut hill, in a recently developed area known locally 
as ‘Els Músics’ (the musicians), just below the building 
known as the Casa Blanca.339 There is no evidence of 
ancient working at this point, which may be due to 
very recent building of group of houses. The confu-
sion between that area and the one I am looking at 
here arose from the fact that the same name was er-
roneously assigned to the former. 

The area of La Savinosa, which is the object of 
our attention, is opposite La Savinosa beach and has 
been the subject of a detailed geological study (Àl-
varez, Galindo and Prada unpublished-a, 114-118). 
The quarries there were also mentioned in the general 
catalogue of Roman quarries in Spain (Cisneros Cun-

Figure 198. La Savinosa: 
location of the quarry 
sites and sketch of quar-
ry sites 2, 5 and 6 (Or-
thophoto of Catalonia, 
1:5.000, ICC). 
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340. According to some, the undulations resembling movement on the surface of water are the origin of the stone’s name; another popu-
lar belief is that the name comes from the fact that this stone was used until very recently to make stone sinks (aigüeres in Catalan).

341. Only two of them were included in the G. Alföldy’s corpus: RIT 3 (inventory number MNAT-667) and RIT 5, which is embedded 
in the wall of Tarragona cathedral near the Santa Tecla gate; the rest will be included on the new, updated edition of the CIL II 2/14  (they 
are those with inventory number MNAT-666, MNAT-67, MNAT(P)-122 (pedestals), MNAT-772, MNAT-771 (cupae), MNAT-757 (stone 
plaques); and MNAT-341, MNAT-343, MNAT-345, MNAT-346, MNAT-347, MNAT-351 MNAT-339; MNAT-338, MNAT-16329 and 
MNAT-5413 (altars) (Montón 1996). 

chillos 1988a, 65), in some studies of Roman quarries 
around Tarraco (Àlvarez, Rodà and Gutiérrez Garcia-
M. unpublished-b; Fabregat 1997, 45-46; Gutiérrez 
Garcia-M. 2003, 63-67) and in the recently published 
monograph on El Mèdol as part of its contextualiza-
tion (Àlvarez and Arroyo 2004, 22, table 3; Rodà and 
Gutiérrez Garcia-M. 2004a, 61). 

It is worth pointing out that the use of La Savinosa 
stone is only mentioned in the major epigraphic cata-
logues compiled before the ancient stone of Tarraco 
attracted the attention of geologists, i.e., the RIT, and 
by F.J. Montón, who in terms of material basically fol-
lows the previous one (Montón 1996). 

6.5.3.3. The stone
common name: Two types of stone crop out in 

this area: one that takes its name from the toponym, 
La Savinosa stone (pedra de la Savinosa), and another 
called Aigüeres stone (pedra d’Aigüeres). 

Lithology: Miocene calcarenites of various qualities 
to Cretaceous limestone, which have been commonly 
named and used during the past and until modern 
times, crop out in this area. The most common is a 
quite friable, yellow to light grey Miocene stone com-
monly called pedra de la Savinosa, but there is also the 
variety called pedra d’Aigüeres, which has a rather dif-
ferent, less homogeneous appearance. Both of them 
belong to the same Serravallian-Tortonian formation 
composed of reef calcarenites, biomicrites and bioru-
dites as most of the other quarries in the territory of 
ancient Tarraco (the Ardenya unit of the Tarragona 
sedimentary sequence) (Àlvarez and Arroyo 2004, 22, 
table 3; Àlvarez, Galindo and Prada unpublished-a, 
114-118). Several qualities of stone, ranging from the 
typical La Savinosa stone to the typical Aigüeres stone, 
are also found in this area and despite the fact that 
they are difficult to classify as one or the other, they 
undoubtedly belong to the same strata.

Macroscopic description of the material: La 
Savinosa stone is a biocalcarenite with a quite vari-
able appearance. However, it maintains some constant 
traits, including the presence of shells, which may 
vary significantly in size and proportion, on a highly 
compact matrix. Its colour varies considerably, from 
golden yellow to light grey or even orangey. It usually 
has some reddish spots or areas, although these may or 
may not be present. It is a quite homogeneous, hard 
and barely porous stone (Fig. 107). 

Pedra d’Aigüeres (Aigüeres stone) is also a quite 
compact, shelly limestone, but it is quite different in 
appearance to La Savinosa stone. It is usually less ho-
mogeneous in colour and texture. It ranges from a gen-
eral yellow to a reddish colour, but its main feature is 
the small, rounded areas that sometimes form undula-
tions and give it a very particular appearance;340 these 
result from the shelly component. It also has some 
white, shiny areas of recrystallised calcite (Fig. 107). 

Microscopic description of the material: La 
Savinosa stone is a biomicrite or biomicrosparite with 
small, homogeneous bioclasts (mainly foraminifers 
and algae) formed on a sedimentary reef or near shore 
areas. The calcareous cement varies from micrite to 
sparite with clay minerals and abundant organic mate-
rials that are difficult to identify due to high fragmen-
tation and/or strong diagenesis. Recrystallised calcite 
fills the cavities of the fossilized organisms and is very 
uniform. Quartz is rare and iron ore is variable (Fig. 
108). In texture it ranges from a wackstone to a pack-
stone (Dunham 1962), depending on the amount of 
allochems in the sample.

Pedra d’Aigüeres is a biomicrite with abundant bio-
clasts and is less homogeneous in its general appear-
ance than La Savinosa stone. It is also a reef limestone 
and the bioclasts are mainly large nummulites, which 
can sometimes be seen macroscopically, and peloids, 
as well as fragments of bryozoans, bivalves, urchin 
thorns, corals and red algae. The iron content is high 
and there are sometimes even glauconite grains. In 
terms of texture it is a wackstone to packstone (Dun-
ham 1962) (Fig. 108). 

use of the material: As for the extracted elements, 
the variations in the quality of the stone had an effect 
on its use. Its use as an epigraphic medium has not been 
fully confirmed, although it is mentioned in several 
studies (CIL II; Cisneros Cunchillos 1988a, 65; Florit 
and Sauleau 1995; Montón 1996). Its use as a building 
material –whether for blocks or as an inner filling of 
opus caementicium- is only well attested to in the 18th 
century, although it cannot be ruled out for Roman 
times. The lesser quality material may have been used 
to obtain quicklime or for opus caementicium. 

The only recorded cases of La Savinosa stone use 
are in epigraphic inscriptions. They are not as com-
mon as epigraphs on Santa Tecla or llisós stone, but 
they are still significant. They include pedestals, cu-
pae, stone plaques and small altars from Tarraco341. 
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342. See above, 6.4.11.3 The stone (El Mèdol).
343. The fact that the national road runs nearby is significant, as stone from this area was probably used to build it in mid 20th century.

Nevertheless, as already mentioned,342 a close exam-
ination of some of these epigraphs has shown that 
they are in fact inscribed on El Mèdol stone. An il-
lustrative case is Sempronia Ursa’s sarcophagus (RIT 
662) that, according to G. Alföldy, was made with La 
Savinosa stone, but which A. Àlvarez recognised as El 
Mèdol stone (Claveria 2001, 20, cat. num. 26; Rodà 
1990b). Another example of the probable misuse of 
the term is the funerary inscription dedicated to Por-
cius’ daughter, Lucia (RIT 11), which was first identi-
fied as Savinosa-Kalkstein, but may actually be soldó. 
The use of several local names to label very similar 
Miocene shelly limestones has led to a great deal of 
confusion, even among the locals, which may explain 
these attributions. 

La Savinosa stone was recorded as having been 
used on the Sant Antoni Gate (built in 1737), which 
would show that it was used as a building material. 
Even though the study of the wall facing on the Pas-
seig de Sant Antoni and the Baixada del Roser did 
not provide specific evidence of La Savinosa stone use 
for building (Bermúdez et al. 1993), this may be due 
once again to the widespread use of the local names, 
as El Mèdol stone predominates on this stretch of the 
wall. In any case, it is only logical that it would have 
been used as a building material in Roman times, to-
gether with the other local stones quarried near Tar-
raco. 

Up to now, no examples of Aigüeres stone objects 
from Roman times have been recorded in the litera-
ture or identified in the collections of the Tarragona 
museums. 

Area of diffusion: Local and probably fairly re-
stricted; it seems feasible that it basically supplied the 
city of Tarraco and its immediate surroundings. 

similar stones / substitute material for: None.

6.5.3.4. Chronology
Some of the fronts may have had a Roman origin, 

but the area was also largely used later on, especially 
in modern times and during the last century.343 Nev-
ertheless, the identification of inscriptions from the 
late Republican period engraved on shelly limestone 
that may have come from La Savinosa (although some 
of them present a rather more shelly appearance that 
relates them to El Mèdol stone quarries) points to the 
possibility of this area supplying stone from the ear-
liest period of the Roman presence until the growth 
of Santa Tecla stone use soon afterwards. However, it 
is difficult to assess which parts were indeed initially 
in use and moreover the chance of there being other 
unidentified sources of La Savinosa stone around Tar-
ragona cannot be forgotten.  

6.5.3.5. Discussion
The survey of this area revealed the existence of 

several extraction points. However, the irregularity of 
the extraction technique, the presence of pneumatic 
drill marks and the little weathering of some of the 
fronts reveal that they are not very old. 

La Savinosa quarry site 1 is a wide area covered by 
trees and bushes where several shapeless, dispersed but 
very close to each other extraction fronts are still visible 
(Fig. 199). Their general features roughly match those 
of the trench-type exploitations (cf. Bessac 1999a, 32, 
fig. 24A; 2003b, 26, fig. 7c). This area is between the 
Camí del Llorito road, the Technical School and a pri-
vate property surrounded by a wall. Although some 
of the walls resulting from the extraction activity are 
up to 4 m high, other parts are much shallower, and 
the evidence of ancient working is also irregular. The 
vertical walls and right-angled cuts on the rock seem 
to point to an ancient origin for this area, whereas 
in other parts the irregularity of the extraction, the 
amount of debris and the pneumatic drill marks show 

Figure 199. Two different views of the extensive quarrying 
works at La Savinosa quarry site 1.
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that much more recent working has also taken place. 
Moreover, the large chunks of stone that have fallen 
from the higher fronts make it difficult to observe the 
presence or absence of quarry marks or other evidence 
of extraction technique. This area consists of two quar-
ries identified by A. Àlvarez, J. Galindo and J.L. Prada 
(Àlvarez, Galindo and Prada unpublished-a, 117-118), 
although their similarity and location and the fact that 
in some places they are less than 2 m apart led us to 
rule out considering them as two separate fronts. 

La Savinosa quarry site 2 is a small underground 
quarry front located at the northeastern end of the 
previous quarrying area. It consists of a single area 
with a roughly trapezoidal shape that can be accessed 
through two different entrances situated opposite each 
other. Its small size makes it difficult to place it in any 
of J.-C. Bessac’s underground quarry categories. No 
traces of extraction, such as delimited blocks, small 
trenches or wedge sockets, were found here. 

La Savinosa site 3 is an opencast quarry front fac-
ing the Camí del Llorito road, a few metres north of 
quarry site 1. It has a roughly semicircular outline fac-
ing the road, which gives it a ‘wearing down’ quarry-
type appearance (cf. Bessac 2003b, 26, fig. 7b) (Fig. 
200). In contrast to quarry site 1, the only vegetation 
covering the area is bushes and a thicket, which makes 
it easy to see the whole front area. The absence of 
quarry marks or other evidence of ancient working, its 
location near the road and the irregularity of the front 
suggest a quite recent date for this site. Therefore, no 
further data or an approximation of the volume of ex-
traction could be recorded here. 

Quarry site 4 is consists of three small extraction 
fronts very close to each other. They are located some 
metres north of quarry site 3, also near the Camí del 
Llorito, and they follow the ‘wearing down’ quarrying 
strategy (cf. Bessac 2003b, 26, fig. 7b). The fact that 
the larger front is opened right in front of a stone shed 
built half way up the slope of the hill suggests that the 
shed was there before extraction began at this spot. 
Given that the first two figures of a year carved on the 
lintel of the door are still visible (they are ‘18..’), it 
seems that these fronts were opened some time after a 
year in the 19th century. This hypothesis is supported 
by the general absence of traditional working evidence 
or stone weathering, as well as the irregularity of the 
fronts (Fig. 201). Therefore, as for La Savinosa quarry 
site 3, no further data or an approximate volume of 
extraction could be recorded for this site.

The main front of La Savinosa quarry site 5 is lo-
cated some metres uphill from the previous quarry and 
stretches from the top and upper part of the eastern 
slope of the hill. It consists of a main, oval-shaped, 
two-metre-deep extraction area of about 450 m2 and a 
small, shallow, rectilinear front, which is currently al-
most completely covered by low bushes. No evidence 

Figure 200. General view of La Savinosa quarry site 3. 

Figure 201. Detail of La Savinosa quarry site 4 showing the 
irregularity of the front and the lack of evidence of ancient 
working. 

Figure 202. Example of roughly squared blocks abandoned at 
La Savinosa quarry site 5.
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344. See below, 6.5.4 Coves del Llorito and 6.5.5 Coves de la Pedrera. 

of traditional extraction was found here, but its close 
relationship to quarry site 6 suggests that early work-
ing at this site cannot be completely ruled out. Later 
use and the uneven lithology of the bedrock may ex-
plain the irregularity of the extraction evidence. The 
presence of some roughly squared blocks abandoned 
at the quarry proves that extraction by using the tra-
ditional method (i.e. before the introduction of pneu-
matic drill) was carried out there (Fig. 202). 

La Savinosa quarry site 6 is a small, gallery-type, 
underground quarry (cf. Bessac 1999a, 32, fig. 24B; 
2003b, 30, fig. 14b) (Fig. 203). There are roughly or-
thogonal cuts on the rock, despite the relatively friable 
quality of the stone, although they are not as clear as 
at other underground quarries in the surroundings of 
Tarraco.344 Although this roof of this cave has partially 
collapsed, an opening in it can still be seen. It is rec-
tangular and measures 1 × 0.7 m, but in spite of its 
regular shape –which could suggest some kind of use, 
as skylight for example- it is not clear that it is man-
made. Besides, the true extent of this cave cannot be 
evaluated since the interior is completely covered by 
rubble and chunks of rock fallen from the roof. The 
stone from this quarry site is a light yellow calcisiltite, 
which greatly resembles the Coves del Llorito stone. 

Quarry site 7 is situated right next to fence of the 
Mare Nostrum Elementary School. There is no evi-
dence of ancient working and it is very irregular. Al-
though it is partially covered by debris and rubbish, 
the front seems to carry on under the wall towards the 
school playground. 

Therefore, only three of these sites can be identified 
as being the result of the traditional method of extrac-
tion (quarry sites 2, 5 and 6), but even the evidence at 
these three is not as clear as in some of the previously 
studied quarries. However, the fact that fronts 2 and 6 

are underground quarries indicates that they are prob-
ably of non-Roman origin, as underground extraction 
was used in the Western Mediterranean during Roman 
times only in very specific cases, usually where highly-
valued types of stone were involved or when this meth-
od offered more advantages than inconveniencies, such 
as at the volcanic tufa quarries of the Rhineland (Bessac 
2006; Lukas 2002; Röder 1957, 21-22). On the other 
hand, well-studied underground quarries of nearby ter-
ritories (southern France) began to be exploited with 
the production of late Roman sarcophagi and espe-
cially during the early Middle Ages (Bessac 1999a, 36-
38; 2003b, 30-32; Boudartchouk 2002). Although the 
quarries of La Savinosa were not intended for sarcopha-
gi production, the generalization of underground quar-
ries in northeastern Spain would have probably been 
applied to other uses, as in this case. However, some 
walls have right angles as well as tool marks, mainly 
parallel pick marks, particularly on quarry front 6. 

On the basis of the sketches taken from these sites 
and the minimum height of their fronts, it can be es-
timated that at least 100 m3 and 230 m3 of stone were 
extracted from quarry sites 2 and 6 respectively (Table 
10). Despite the absence of tool marks or clear evi-
dence of Roman extraction in quarry site 5, there are 
some aspects to take into account. Firstly, some quite 
regularly shaped blocks were found in the main area 
and the underground site (quarry site 6) opens onto its 
northern front. Its location is also interesting, since, as 
opposed to the more recent La Savinosa quarries, this 
front is situated on the eastern slope of the low hill, 
facing the sea and just some metres above the supposed 
route of the Via Augusta. Moreover, the small rectilin-
ear front nearby shows heavy weathering and lots of 
vegetation, which proves that it has been exposed to 
the elements for much longer than the most recent 
quarries at La Savinosa. However, the irregularity of 
the present walls on the main front and the absence of 
tool marks, vertical walls or roughly orthogonal cuts 
in the bedrock point to recent extraction work there 
too. An approximate volume of 890 m3 of stone was 
extracted at La Savinosa quarry site 5 (Table 10). 

Similarly, the case of quarry site 1 is worth a closer 
examination since even though the traces of traditional 
extraction are scarce, the overall features of the site differ 
significantly from the recently exploited sites. Moreover, 
the large amount of quicklime needed in ancient Tarra-
co to undertake the public building programmes, most 
of which have an internal opus caementicium structure, 
may explain the large volume of stone extracted here. 
Therefore, even though there is not enough data to sup-
port this assumption, an ancient date for this site should 
not be completely ruled out. A figure of 6,211 m3 for 
the stone extracted here was estimated by A. Àlvarez, 

Figure 203. View of La Savinosa quarry site 6. 
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345. This toponym derives from ‘Loreto’, since the chapel on the nearby hill is dedicated to this Virgin.

J. Galindo and J.L. Prada (Àlvarez, Galindo and Prada 
unpublished-a, 114-117). Since it has not been possible 
to draw a proper sketch of the site, due to its extension 
and irregularity, this figure remains the only reference, 
even though only as an approximate value until a prop-
er topographical study can be carried out to provide us 
with a solid basis for an estimate (Table 10). 

     

Quarry site 1 6,211 m3

Quarry site 2 100 m3

Quarry site 5 890 m3

Quarry site 6  230 m3

Table 10. Approximate volume of stone extracted at La Savinosa. 

In any case, the remains at La Savinosa seem to 
indicate a rather limited Roman use and it is plausible 
that, due to its quality, it was mainly used to obtain 
filling material, gravel or quicklime. Its location near 
the Via Augusta and Tarraco suggest that the stone 
was mainly extracted to supply the town, although its 
use on other buildings in its immediate surroundings 
cannot be ruled out. Therefore, most of the estimated 
volume of stone extracted from these quarries was 
probably due to extraction activity during mediaeval, 
post-mediaeval and even most recent times.

6.5.4. coves del Llorito

6.5.4.1. Basic quarry features
Location: On the property known as El Fortí, near 

the Ermita de la Mare de Déu del Llorito, north of 
Tarragona and east of the Sant Pere i Sant Pau quarter 
(Tarragonès). The quarries are opened on the south-
western slope of a low hill and can be accessed by 

following a small path that leads from a narrow road 
known as Camí de les Coves del Llorito345 (Fig. 191). 

type of quarry: Underground.
extraction fronts: There are three different quarry 

sites at Coves del Llorito: quarry site 1 (UTM 31T 
354699 4555816), quarry site 2 (UTM 31T 354677 
4555796) and quarry site 3 (UTM 31T 354701 
4555724) (Fig. 204).

evidence of extraction technique: The abundant 
evidence at Coves del Llorito consists of vertical walls 
with orthogonal cuts in the bedrock, numerous par-
allel pick marks, trenches, several wedge sockets and 
scattered abandoned blocks. 

extracted elements: Rectangular blocks with a rec- 
tangular or almost square shape. Some examples of 
roughly carved container-like blocks were also found. 

6.5.4.2. Previous studies
The quarries of Coves del Llorito are among the 

earliest to be recorded, together with the El Mèdol 
and Coves de la Pedrera quarries, as J.F. Albiñana 
and A. Bofarull included them in their catalogue of 
the monuments of Tarragona (Albiñana and Bofarull 
1849). With the proliferation of studies on the quar-
ries around ancient Tarraco, some published works 
briefly mentioned them (Àlvarez 1984; Massó 1987). 
Soon afterwards, the study of the walls of Tarragona 
confirmed the use of a stone called ‘Loreto’, which 
probably refers to pedra del Llorito, and ‘Coves’ (pedra 
de les Coves), on the Passeig de Sant Antoni stretch of 
the wall (Bermúdez et al. 1993). The results of this 
study were later incorporated into a general study of 
the Roman walls of Tarraco, which also specifies that 
Roman ashlars from the very same wall were reused 
during the 18th century repairs (Menchon and Massó 
1998, 35, 107). These authors came to this conclusion 

Figure 204. Coves del Llorito: 
location and sketch of the quar-
ry sites (Orthophoto of Catalo-
nia, 1:5.000, ICC). 
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346. See below, 6.5.5.3 The stone (Coves de la Pedrera). 

because the ashlars from 18th century stretch are of the 
same type as the Roman ones and also that the respec-
tive bills for the construction do not include transpor-
tation of the stone.   

Nevertheless, these quarries began to be individu-
ally studied after their inclusion in the 1990 archae-
ological inventory (IPAC 2006b). They have been 
studied from a geological point of view (Àlvarez and 
Arroyo 2004, 22, table 3; Àlvarez, Galindo and Prada 
unpublished-a, 125-132; Prada 1995, 32) and an ar-
chaeological approach (Àlvarez, Rodà and Gutiérrez 
Garcia-M. unpublished-b; Fabregat 1997, 175-177; 
Gutiérrez Garcia-M. 2003, 89-93; Rodà and Gutié- 
rrez Garcia-M. 2004a). 

6.5.4.3. The stone 
common name: Mainly El Llorito stone (pedra del 

Llorito), but also some soldó. 
Lithology: These quarries are opened on a stratum 

of Miocene stone of variable composition. Accord-
ing to the ICC, they exploit the same strata of reef 
calcarenites, biomicrites and biorudites as most of the 
previously seen quarries, although more detailed stud-
ies specify that the predominant stone at Coves del 
Llorito is a calcidolosiltite facies of the Lower Serraval-
lian deposits from the Ardenya unit of the Tarragona 
sedimentary sequence (Àlvarez and Arroyo, 2004 22, 
table 3; Àlvarez, Galindo and Prada unpublished-a, 
129-130). In fact, two different facies are particularly 
visible at this spot: a lower layer of calcisiltites with 
almost no shells, which provides the stone commonly 
known as El Llorito stone, and an upper layer of cal-
carenites or calcareous limestone, which provides the 
so-called soldó. The latter was much less exploited. 
However, the transition from one to the other is pro-
gressive and therefore it is sometimes difficult to dif-
ferentiate them. Numerous burrows can be seen on 
the walls of the Coves del Llorito quarries. 

Macroscopic description of the material: Creamy-
coloured to yellow stone of variable hardness and vari-
able amounts of shells ranging from shelly (soldó, Fig. 
105) to fine limestone (El Llorito stone, Fig. 103), but 
mostly non-shelly. On the whole, the stone from these 
sites is usually a friable and easily eroded material. 

Microscopic description of the material: It is a 
mixture of fine-grain calcarenites and calcisiltites with 
a variable percentage of silicates, although this is al-
ways less than 15%. It has a variable degree of dolo-
mitisation and the small amounts of shells appear in 
accumulation deposits (lag deposits) (Àlvarez and Ar-
royo 2004, 22, table 3). 

The two different stretches of the stratigraphic 
sequences that were basically used are a lower one 
formed by calcisiltite with an almost complete absence 

of shells (only an isolated level of ostreids was identi-
fied) (El Llorito stone, Fig. 104) and an upper part 
where there is a slightly larger number of bioclasts (bi-
valves, pectinids, ostreids and gasteropods) (soldó, Fig. 
106). The mid to upper level consists of siltites and 
calcisiltites with a mixture of clays and very fine, sub-
rounded to sub-angular quartz, as well as occasion-
al feldspars and biotite grains. Heavy minerals may 
also appear (apatite). It has a grain supported texture 
(Adams, MacKenzie and Guilford 1991). Euhedral 
dolomite or microdolomite may appear sporadically 
(Àlvarez, Galindo and Prada unpublished-a, 129-131; 
Prada 1995, 32). Bioclasts are scarce, even though 
they can appear in small concentrations and basically 
consist of bivalve fragments, sea urchin thorns and 
foraminifers. Interparticle porosity is abundant, but 
there is also some mouldic and intraparticle porosity 
due to the foraminifer cavities.  

use of the material: Stone from Coves del Llorito 
and in particular El Llorito stone was basically used 
as a building material. Indeed, it is widely accepted 
that it was used to build parts of the Roman circus, 
the Roman Amphitheatre and the Roman wall of Tar-
raco (Àlvarez et al. 1994; Àlvarez, Galindo and Prada 
unpublished-a, 125-132; Àlvarez, Rodà and Gutiér-
rez Garcia-M. unpublished-b, 49-51; IPAC 2006b). 
Analysis has proved that there are El Llorito stone 
ashlars on the Baixada del Roser and Passeig de Sant 
Antoni stretches of the Tarragona walls (Bermúdez et 
al. 1993; Gutiérrez Garcia-M. 2003, 89-93), as well 
as in some parts of the Roman Amphitheatre (Prada 
1995, 87, table 5). In addition, examples of a late Ro-
man undecorated sarcophagi made of calcisiltite stone 
possibly from Coves del Llorito has been also identi-
fied among those in the Museu Paleocristià courtyard 
(Gutiérrez Garcia-M. 2003, sarcophagus P-1,4).

The soldó stone from Coves del Llorito shows the 
same traits as soldó from other quarries and it is there-
fore not possible to distinguish between them (Fig. 
106). This, and the fact that only a small part of the 
strata providing soldó was exploited at Coves del Llori-
to, means that it is practically impossible to specifically 
identify objects made with soldó from these sites. 

Area of diffusion: Local and most likely restricted 
to the ancient town of Tarraco. 

similar stones / substitute material for: El Llorito 
stone is very similar in appearance to the Coves stone 
(pedra de les Coves) that crops out nearby,346 although 
they can be distinguished through petrological and X-
ray diffraction analysis, as Coves stone is a dolomitic 
limestone with a low proportion of calcite and quartz, 
whereas El Llorito stone is a mixture of calcite and 
only about 20% dolomite (Bermúdez et al. 1993, 101; 
Prada 1995, 32-34). 
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347. The actual sizes are 0.50 × 0.5 m, 0.4 × 0.65 m and 0.35 × 0.47 m.
348. This block is 1 × 0.52 m.  

6.5.4.4. Chronology
Traditionally, it was assumed that the Coves del 

Llorito quarries were of Roman date, but the possibility 
of them being the result of later workings reusing a Ro-
man opencast front must be seriously considered. In-
deed, the identification of Coves del Llorito calcisiltite 
facies (El Llorito stone) ashlars in the second building 
phase (150-125 BC) of the Roman walls strongly sup-
ports the assumption of an initial exploitation of these 
geological layers dating back to early Roman times. 
Later evidence of use is not so common, which may 
be explained by the huge rise in the use of El Mèdol 
stone, although there is an example of an undecorated 
late Roman sarcophagus made of calcisiltite probably 
from Coves del Llorito and it is quite likely that this is 
not the only one, although this cannot be confirmed 
without a provenance study with a larger sampling. 

However, ascertaining a date for the current un-
derground quarries is not so straightforward, and the 
possibility of them being later, mainly post-mediaeval, 
is highly plausible. The written evidence of their use 
in the early 18th century, together with the parallels 
provided in the discussion section, strongly supports 
this conjecture. 

6.5.4.5. Discussion
All three underground quarry sites are very well 

preserved. Coves del Llorito quarry site 1 can be easily 
accessed by following a small path from the narrow 
asphalt road known as Camí de les Coves del Llori-
to. It is quite a small, gallery-type quarry (cf. Bessac 
1999a, 32, fig. 24B; 2003b, 30, fig. 14b) and consists 
of a single gallery, which is almost the same size at the 
entrance as it is in the middle (about 15 m), except 
for the inner right-hand part where the last phase of 
exploitation took place (Fig. 205). 

The evidence of extraction is abundant at this site. 
Not only the smoothness and regularity of the walls, 
but also the orthogonality of the cuts clearly demon-
strate the use of the traditional quarrying method. The 
several negative traces of blocks left on the vertical 
walls and the delimited blocks left at the front enable 
us to infer their shapes and sizes. They were square 
or almost square with each side ranging from 0.35 to 
0.65 m347 and only occasionally rectangular (with one 
of the sides twice that of the other).348 

Other evidence includes the small trenches used 
to delimit the blocks; they have both square and V-
shaped longitudinal sections. All of them are quite 
uniform in size: the first type is about 18 cm wide and 
the second is 10 to 12 cm on the surface and 2 cm 
on the bottom. There is also an example of a line of 
wedge sockets; these are rectangular (10 × 6 cm), 4 

cm deep and at 33, 25 and 10 cm apart. Tool marks 
are abundant, especially on the bottom of the small 
trenches. The softness of the stone has left very well 
defined marks that show us that the original tool was 
a square pick with a 15-20 mm cutting edge. There 
are several spike-shaped pattern parallel grooves left on 
the vertical surfaces. 

The several aligned square sockets carved about 2 m 
up on the eastern wall of the cave are not related to 
quarrying activity. They are actually the traces of the 
beams of a small house or hut. What seem to be the 
remains of a stone wall perpendicular to the cave en-
trance also points to the fact that this quarry site has 
probably been used as habitat or dwelling.

Another feature worth pointing out is the evidence 
of extraction on the vertical wall outside the cave. These 
are three small, vertical, parallel trenches on a vertical 
surface of probable artificial origin and their location 
at the top of the entrance to the site demonstrates that 
originally the extraction was opencast and at a much 
higher level than the current one (Fig. 206). 

Coves del Llorito quarry site 2 is some metres 
south of quarry site 1. Its entrance is partially blocked 
by huge chunks of rock that have fallen from the up-
per part of the hill, and it is difficult to locate due to 
the dense vegetation that covers the area. It is larger 
than the previous one (about 40 × 23 m), although 
originally it was even larger, as the huge rock fallen at 
its entrance appears to have been part of the roof (Fig. 
207). This site’s features match the pillar-type under-
ground quarries described by J.-C. Bessac (cf. Bessac 
1999a, 32, fig. 24B; 2003b, 30, fig. 14c). 

The general appearance of the site is quite similar 
to that of the previous one. The inner walls are com-
pletely smooth and have orthogonal or almost orthog-
onal angles resulting from stone extraction using the 

Figure 205. View of the inner part of Coves del Llorito quarry 
site 1. 
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traditional quarrying method. Delimited blocks left 
unfinished on the front’s surface show that square or 
almost square, as well as rectangular, blocks were cut 
out here. However, in the latter case one side is twice 
the size of the other. Their sizes are slightly larger than 
those at quarry site 1: 0.68 × 0.50 m, 0.80 × 070 m 
and 0.66 × 1.20 m. The presence of a rounded cut is 
worth emphasising. It can be seen on the ceiling of the 
central area and clearly shows that a rounded element 

was extracted there. Although it was not possible to 
measure it, its diameter can be estimated as about 2 m  
(Fig. 208). 

There are two pillars supporting the cave ceiling, 
which is actually very important, as the softness of the 
stone and erosion has already led to its partial collapse. 
One of them is completely rectangular with regular, 
smooth sides while the other has one completely ir-
regular side and another with 90º angle cuts.

Examples of small trenches used to delimit the 
blocks to be extracted, as well as wedge sockets are also 
well preserved. As for the entire Coves del Llorito area, 
the softness of the stone made it easy to cut the blocks 
out, but at the same time it was the reason that many 
blocks were left unfinished on the front (Fig. 209). 
Both square, longitudinal and V-shaped trenches are 
visible, although they are all of a consistent size, as the 
surface width is 10 to 12 cm and the bottom width, 
for the V-shaped ones, is 27 cm. Wedge sockets are 
also consist with those at quarry site 1, as they are rec-
tangular, 12-22 × 6-8 cm and 6 or 13 cm apart. 

Almost all the walls and artificial surfaces show trac-
es of tools. They are parallel grooves of variable depth 
in spike or diagonal patterns. However, the bottom of 
the trenches is where the marks of the cutting edge of 
the tool used are left; they reveal that it was a pick with 
a 1.5 to 2 cm square cutting edge, exactly the same 

Figure 206. View of the vertical wall outside Coves del Llorito 
quarry site 1; narrow, vertical channels on the upper part are 
still visible. 

Figure 208. Detail of rounded cut at Coves del Llorito quarry 
site 2. 

Figure 207. View of the entrance to the central part of Coves 
del Llorito quarry site 2. 
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as at quarry site 1. Finally, there are some scattered, 
rectangular sockets dug in the vertical surfaces with-
out following a pattern or line. These holes are much 
larger and deeper than the wedge sockets and are very 
distinctive, as they have a perfectly square longitudinal 
section Their presence is perfectly normal in an un-
derground quarry as they were used to place candles 
or other sorts of light in to illuminate the working area 
(Bernárdez and Guisado 2002, 291; López Amador, 
Pérez Férnandez and Ruiz Gil 1991, 241). 

Although it has sometimes been said that Coves del 
Llorito 3 is an opencast quarry (Fabregat 1997, 177), 
there is no doubt that it is an underground exploita-
tion. Its entrance is not visible from the main path 
because it is covered by trees and bushes, as well as 
by some large chunks of stone that have fallen from 
the original ceiling (Fig. 210). However, it can be eas-
ily accessed by following a small path a short distance 
south of quarry site 2. It has a combination of fea-
tures, ranging from the pillar-type to the gallery-type 
quarries described by Bessac (cf. Bessac 1999a, 32, fig. 
24B; 2003b, 30, fig. 14b and 14c). The strong simi-
larity between this site and the previous one suggests 
that they were in use simultaneously or at least during 
the same period. The artificial walls, orthogonal cuts 
and negative traces of block extraction make it obvi-
ous that the traditional extraction method was used at 
this site. The entrance has been partially blocked by 

large chunks of stone and therefore it must be inferred 
that the underground quarry was originally larger. The 
walls near the entrance are considerably eroded and 
the traces of block extraction, as well as the channels 
and tool marks, are only preserved inside. The blocks 
are rectangular (0.80 × 1 m) and are delimited on the 
vertical surfaces; the trenches have a V-shaped longitu-
dinal section and are 30 cm wide at the top. The only 
example of wedge socket traces is a line of negative 
traces on the entrance pillar surface; this consists of 
five traces of rectangular 8 to 11.5 cm long sockets 18 
to 36 cm apart. Tool marks consist of parallel grooves 
on the vertical surfaces, mostly in a diagonal pattern, 
although some spike patterns are also visible. 

The recent use of this quarry as dwelling is evident, 
as there are several beam sockets and a series of diago-
nally laid-out rectangular holes, which were probably 
for stairs. The presence of some small stone containers 
abandoned on the ground is also worth pointing out. 
They are broken but their sizes are about 0.50 × 0.50 × 
0.26 m (Fig. 211). The interior of the quarry has been 

Figure 209. Examples of a delimited block on a vertical surface 
at Coves del Llorito quarry site 2.

Figure 210. View of the entrance to the eastern part of Coves 
del Llorito 3 quarry site.

Figure 211. Detail of the abandoned stone container at Coves 
del Llorito quarry site 3.
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349. Even though it is a very restricted sample, it is significant that only three out of the twelve undecorated sarcophagi included in the 
provenance analysis were of fine-grained limestone (calcisiltite) that may have come either from these quarries (Coves del Llorito) or from 
Coves de la Pedrera (unfortunately, it was not possible to be more accurate about the provenance through petrological observation alone) 
(Gutiérrez Garcia-M. 2003). 

350. The strong similarity between the stones from both quarries makes it almost impossible to distinguish between them without an 
archaeometric analysis, which cannot be applied to all the wall’s ashlars for obvious reasons.

351. In spite of not being underground, this Roman quarry was reopened in the 18th century and living quarters for the quarrymen 
working there were built in the rock.

covered by debris from wall and ceiling erosion, which 
makes it difficult to estimate its actual depth.

A rough estimate of the volume of stone extracted 
at these sites according to the sketches and the height 
observed at each quarry site gives us a figure of at least 
10,010 m3. However, this must only be taken as an es-
timate, since the original ground level of the quarries is 
not currently visible. The collapse of large portions of 
the ceiling and the layers of deposited soil completely 
cover them and therefore it is not possible to asses their 
real extent. In any case, both the typology of extraction 
(underground) and the evidence located inside these 
caves strongly suggest they are post-Roman.  

On several occasions it has been indicated that 
the Romans avoided using underground extraction 
methods as much as possible (Bessac 1999a, 37-38; 
2003b, 30-32) and restricted it to very special cases 
of highly-prized materials, such as the white marble 
of Paros (Dodge 1991), or to very specific conditions, 
such as the volcanic tufa quarries of the Rhineland 
(Röder 1957) and the lapis specularis near Segóbriga 
(Spain) (Abascal 1992; Abascal and Almagro 1998; 
Abascal, Cebrián and Almagro 2001, 2002; Abas-
cal, Lorrio and Almagro 1997; Almagro and Abascal 
1999; Bernárdez and Guisado 2002; Cebrián, Abascal 
and Trunk 2004). However, examples of the reuse of 
Roman opencast quarries in later periods by quarrying 
only the lower layers and therefore creating subterra-
nean galleries have been identified at Glanum (modern 
La Lie, near Macon, France) (Bessac 1999a; 2003b, 
36-37; 2006, 21-22) and at Puerto de Santa Maria 
(Cadiz, Spain), where the carbonaceous sandstone was 
already being used by the Phoenicians (López Amador, 
Pérez Férnandez and Ruiz Gil 1991). Those are the 
closest parallels to the Coves del Llorito quarries and 
therefore lead us to believe that the same could have 
happened here. The evidence left at the top of the ex-
terior vertical wall of quarry site 1 strongly supports 
this. Sometimes the beginning of these subterranean 
exploitations is linked to the production of late Roman 
and especially Merovingian monolithic soft stone sar-
cophagi (Bedon 1985; Bessac 1999a, 36-38; 2000, 8; 
2003b, 30-32); similar qualities are found in El Llorito 
or Coves stone. It is also worth noting that during the 
4th and 5th centuries AD, there was a major growth in 
funerary areas, which were still in use during the 6th 
and early 7th centuries (López 2006a, 243-254). How-
ever, most of the preserved sarcophagi are made not of 

El Llorito stone, but of El Mèdol stone, llisós or even 
occasionally Santa Tecla stone.349 However, the case of 
the Puerto de Santa Maria (Cadiz) quarries illustrates 
another situation: the peak of the extraction activity 
began during the 18th century and the underground 
extraction resulted from the intensive use of better 
quality stone strata (López Amador, Pérez Férnandez 
and Ruiz Gil 1991, 45). Therefore, further research 
in this direction, starting with an archaeological exca-
vation, should be undertaken in order to ascertain a 
precise date for these quarries. 

Coves del Llorito quarry sites 2 and 3 are much 
larger and despite the entrance being partially col-
lapsed, it seems unlikely that an opencast front existed 
here prior to the underground exploitation. In fact, 
it is difficult to ascribe the whole volume of stone ex-
tracted here to a specific period, particularly when so 
much El Llorito stone was used on the Roman walls. 
Although some of the calcisilite ashlars on the Roman 
walls could also have come from Coves de la Pedrera,350 
a Roman date for the use of Coves del Llorito quarry 
sites 2 and 3 should be completely ruled out. As al-
ready mentioned, two quarries near Cordoba (ancient 
Corduba) have been identified as being subterranean 
galleries of Roman date (Peñatejada and Santa Ana de 
la Albaida). Despite the fact that this dating seems to 
be based mainly on tool marks and size modulus, and 
therefore it must not be accepted without further con-
sideration, they show both opencast and underground 
fronts, as well as post-Roman use (until the 18th cen-
tury), and the original fronts were the underground 
galleries which ended up as opencast areas due to later 
overexploitation (Penco Valenzuela 2002, 2004). 

The use of stone from the Coves del Llorito quar-
ries is verified in 18th century documents relating to 
the repairs undertaken on the town walls in the area of 
the Portal de Sant Antoni (Menchon and Massó 1998, 
107). Although J.J. Menchon and J. Massó came to 
the conclusion that Roman ashlars had been reused, 
extraction activity at Coves del Llorito during this pe-
riod cannot completely be ruled out if we take into 
account the considerable amount of quarrying during 
this period. Moreover, the rounded cut visible at quar-
ry site 2 also indicates that there was at least occasional 
post-Roman use. The dwelling revealed by the pres-
ence of beam sockets at quarry site 1 could also be re-
lated to post-mediaeval use, as the parallels at Pont du 
Gard quarry suggest (Bessac 2000, 10; 2004a, 14).351 
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Therefore, although the dating of these sites is still 
tricky, there are enough elements to propose an early 
Roman date (late Republican or first years of the early 
Empire) for the beginning of the extraction activity. 
These first quarries were probably basically opencast 
and only later use, whether during late Roman/Visig-
othic times, or more likely the post-mediaeval (espe-
cially mid to late 18th century) period would have initi-
ated underground extraction. They were subsequently 
used as a refuge and dwelling during the Spanish Civil 
War (1936-1939).

 

6.5.5. coves de la Pedrera

6.5.5.1. Basic quarry features
Location: This group of quarries is located on the 

upper part and southern and southwestern slopes of 
a hill facing the N-240 (Tarragona-Valls) road (Fig. 
191). It can be reached via a path from next to the 
Sant Pere i Sant Pau quarter Civic Centre. They are in 
the area of Sant Pere Sescelades, part of the Tarragona 
municipal area (Tarragonès).

type of quarry: Opencast and underground. 
extraction fronts: Coves de la Pedrera consists of 

several quarry sites of various sizes. A total of eight 
quarry sites was identified: quarry site 1 (UTM 31T 
352501 4556155), quarry site 6 (UTM 31T 352420 
4556285), quarry site 7 (UTM 31T 352408 4556307) 
and quarry site 8 (UTM 31T 352458 4556362) are 
small, opencast quarries, whereas quarry site 2 (UTM 
31T 352501 4556146 and 352451 4556138) and 

quarry site 5 (UTM 31T 352361 4556141) are under-
ground sites. On the other hand, quarry site 3 (UTM 
31T 352431 4556123 and 352373 4556113) and 
quarry site 4 (UTM 31T 352381 4556232 and 352370 
4556174) are currently opencast, but were probably 
originally underground exploitations (Fig. 212).

evidence of extraction technique: The numerous 
parallel tool marks on the vertical surfaces, trenches, 
wedge sockets, and the regularity of the walls show 
that they were artificially cut. Also, negative marks of 
extracted blocks and half-cut blocks left on the quarry 
front were found here. 

extracted elements: The evidence of extraction shows 
that regular (almost square to rectangular) blocks were 
extracted at Coves de la Pedrera.

6.5.5.2. Previous studies
The quarries of Coves de la Pedrera were registered 

early on in the official inventory of Tarragonès archaeo-
logical sites (IPAC 2006b), although no archaeological 
study has been carried out there. However, they were 
first mentioned in a compilation of Tarragona’s archae-
ological monuments, which included two underground 
exploitations among the city’s monumental heritage 
(Albiñana and Bofarull 1849). Around a century later, 
B. Hernández Sanahuja recorded five quarries near the 
Roman aqueduct, some of which may have been those 
of Coves de la Pedrera, although he does not provide 
further details (Hernández Sanahuja 1946, 20). The 
quarries of Pedreres de l’Aqüeducte had been referred 
to in broader studies on quarries and stone use around 
Tarraco (Àlvarez et al. 1994; Massó 1987). 

Figure 212. Coves de la Pedrera: 
location and sketch of quarry sites 
1, 2, 4, 5, 6 and 7 (Orthophoto of 
Catalonia, 1:5.000, ICC).
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352. See above, 6.5.4.3 The stone (Coves del Llorito). 
353. Idem.

Nevertheless, the first detailed study of some of 
them was carried out by two geologists aiming to lo-
cate the exact spots where the stone used to build the 
Roman aqueduct of Pont de les Ferreres was extracted. 
This paper included their location, a sketch and an 
analysis of the stone and, according to A. Àlvarez and 
E. de Bru, it was thanks to the fact the entrance of one 
of the underground sites had been closed off with a 
door by Mr. J. Bover that they had been forgotten and 
were thus so well preserved (Àlvarez and Bru 1984, 
42). Later, Coves de la Pedrera was the subject of at-
tention in broader studies, either from an archaeologi-
cal point of view (Àlvarez, Rodà and Gutiérrez Garcia-
M. unpublished-b, 54-56; Fabregat 1997; Gutiérrez 
Garcia-M. 2003, 99-104; Rodà and Gutiérrez Garcia-
M. 2004a) or a geological approach; the geologists 
A. Àlvarez and J.L. Prada provide detailed geological 
information about the lithology and stratigraphic se-
quences of Coves de la Pedrera quarry sites 2, 3, 4 and 
5 (Àlvarez and Arroyo 2004; Àlvarez, Galindo and 
Prada unpublished-a, 144-157; Prada 1995, 34).  

6.5.5.3. The stone
common name: Coves stone (pedra de les Coves) 

and soldó. 
Lithology: Two different materials were identified 

as being exploited at Coves de la Pedrera: one is a cal-
cisiltite and the other a calcarenite with some shelly 
components, from highly detritic Miocene stone from 
the Upper/Late Turonian formations with well differ-
entiated lithologic facies. The calcarenite with a shelly 
component (soldó) crops out on the higher levels of 
the area, while the calcisiltite (Coves stone) appears 
in a lower stratigraphic level (Àlvarez and Bru 1984). 
The calcisiltite is very similar to El Llorito stone from 
Coves del Llorito, while the calcarenite is the same 
soldó found at other nearby quarries.

Thanks to the study carried out by A. Àlvarez and 
E. de Bru, the available geological information is par-
ticularly thorough (Àlvarez and Bru 1984, 43). The 
calcarenite extracted at these quarries belongs to the 
coastal-neritic facies of the Upper Tortonian, which 
are topographically lower than the calcareous levels 
cropping out near the present-day AP-7 motorway. 
This positioning of the geological layers explains the 
need to extract the calcarenite from underground 
quarries (Àlvarez, Galindo and Prada unpublished-a, 
144-157). 

Macroscopic description of the material: Soldó 
from Coves de la Pedrera is light yellow to beige in 
colour, quite compact but with variable porosity (Fig. 
105). Its bioclastic content is visible to the naked eye 
or can be inferred thanks to the large pores. It is the 

same type of stone as soldó from El Mèdol and Mas 
del Marquès and especially Pedreres de l’Aqüeducte, 
which are nearby. However, it has a slightly lighter 
shade and sometimes presents well defined reddish ar-
eas and some calcite veins.

The calcisiltite is very similar to stone from the 
Coves del Llorito quarries352 (El Llorito stone). It is 
a soapy, porous (small pores) stone with white friable 
inclusions. Scattered, very small black spots are visible 
and it ranges from a quite light yellow to a darker, 
almost orangey colour. No shells are normally visible 
on this stone, except for occasional, very fine whitish 
fragments (Fig. 103). 

Microscopic description of the material: The 
calcisiltite is characterized by a basically microsparite 
matrix with a variable presence of bioclasts (mainly 
gasteropods) and olistolites. There are small, isolated 
pores (Fig. 104). Calcareous sandstone has a higher 
amount of bioclasts scattered on a very similar matrix 
(microsparite). The bioclasts are quite fragmented and 
still mainly foraminifera and algae, although molluscs, 
brachiopods, bryozoans and echinoderms can also be 
distinguished (Fig. 106). There are also isolated quartz 
grains, iron ore or oxides, as well as occasional glau-
conite. 

X-ray diffraction was undertaken on El Llorito and 
Coves stone samples from the Roman wall. The results 
show that the first one is a mixture with a high per-
centage of carbonates (calcite and almost 20% dolo-
mite), some detritic quartz and a very low clay por-
tion, whereas Coves stone is basically dolomite with a 
low proportion of calcite and quartz (Bermúdez et al. 
1993, 101).

use of the material: According to some authors, 
stone from Coves de la Pedrera was used to build the 
Roman aqueduct of Pont de les Ferreres (Àlvarez et al. 
1994; Bermúdez et al. 1993) and some parts of the 
Roman walls of Tarragona. Coves stone has indeed 
been recognised in the Roman walls through analyti-
cal techniques (Bermúdez et al. 1993; Prada 1995, 87, 
table 5), but it has not been identified at the Roman 
aqueduct of Les Ferreres (Àlvarez and Bru 1984, 48-
50). Thus, only the soldó type of stone was actually 
used to build (or even repair) the Roman aqueduct. 

On the other hand, as already discussed for El 
Llorito stone,353 there is also a particular undecorated 
sarcophagus that was included in a provenance study 
of a small sample of objects from the MNAT and the 
Museu Paleocristià that was made with a calcisiltite. 
Due to the fact that only optical microscopy was ap-
plied, it was not possible to specify whether it was 
Coves or El Llorito stone (Gutiérrez Garcia-M. 2003, 
code sample P-1,4). However, it shows that this very 
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354. See below, 6.5.5.5 Discussion. 
355. This soil is completely different to the erosion from the quarry front; it has almost no vegetation growing on it and it contains a 

significant amount of what seems to be iron slag. A hypothetical provenance for this soil is the construction of the main road that runs nearby 
and we cannot rule out that this semi-subterranean area was used as dump for the road works. 

fine-grained calcisiltite from around Tarraco was actu-
ally used for sarcophagus production.  

Although the use of soldó was widespread in an-
cient Tarraco, the fact that this variety of stone was 
only found in the upper geological layers, which were 
less used, suggests that these quarries would have sup-
plied only a relatively small proportion of the whole 
soldó production. 

Area of diffusion: Local and probably restricted to 
the town of Tarraco or other buildings in the immedi-
ate vicinity of the quarries. As already mentioned, the 
use of stone from Coves de la Pedrera on the Roman 
aqueduct of Les Ferreres is not so clear, as the quar-
ries in its immediate area would have provided enough 
stone to build and repair it. 

similar stones / substitute material for: None.

6.5.5.4. Chronology
Coves del Llorito, Coves de la Pedrera, and in par-

ticular the underground quarries, have traditionally 
been considered of early Roman date, but the possi-
bility of them being the result of later workings that 
reused an opencast Roman site must be seriously con-
sidered. Again, the identification through petrological 
analysis of Coves stone ashlars on the Roman walls of 
Tarraco strongly supports the assumption of an initial 
exploitation dating back to late Republican times. 

Nevertheless, the picture for these quarries is more 
complex as, apart from the underground quarries, 
there are some scattered small fronts on the top of the 
hill that must also be considered. A discussion of their 
probable chronological framework is given below,354 
but on the whole it seems plausible that the area was 
indeed already being quarried, or at least being sur-
veyed for this purpose, in Roman times, while post-
mediaeval and even recent use can also be seen. 

6.5.5.5. Discussion
Coves de la Pedrera is a group of quarry sites opened 

on the upper part and southern to southeastern flanks 
of the same hill. Thus, they seem to be the result of 
dispersed quarries, although each site underwent vari-
able degrees of extraction, i.e. some of them were the 
result of intensive extraction, whereas others seem to 
be the result of occasional, short-term use. This is the 
case, for instance, of Coves de la Pedrera quarry site 
1, which is a very small, shallow, trench-type cut in 
the bedrock (cf. Bessac 1999a, 32, fig. 24A; 2003b, 
26, fig. 7c). It is located at the top of the hill and is 
currently almost completely covered by low bushes 
that hide most of its outline. This extraction is only 1 

m deep and provided a light yellow calcarenite (soldó) 
with a relatively high amount of shells. The evidence 
of extraction work here consists of several pick marks, 
orthogonal cuts in the rock and 12-to-30-cm-wide 
trenches with a square profile. This site was discovered 
by the archaeologist Ll. Piñol and, judging by its out-
line and visible depth, only about 33 m3 of stone were 
extracted here. 

Coves de la Pedrera quarry site 2 is located some 
metres down the trail that runs below the edge of the 
hilltop. It consists of a 30 m long opencast quarry 
front with two underground extraction areas. They 
exploit a lower geological stratum than quarry site 
1 and, despite most of it providing a yellow, homo-
geneous calcisiltite (Coves stone), some calcarenite 
(soldó) was extracted there as well, especially on the 
upper parts of the exploitation. The opencast area 
does not show signs of ancient working, except for 
a small orthogonal cut at its northern end. Also, 
no evidence can be gleaned from the artificial cave 
near this point, as its entrance is blocked from the 
inside. However, the southern artificial cave shows 
evident signs of Roman extraction techniques: there 
are abundant vertical and straight walls, orthogonal 
cuts and working surfaces (Fig. 213), negative marks 
left from extracted blocks, parallel tool marks and 
trenches. The negative marks of block extraction 
are 70 × 70 cm and 60 × 100 cm; the trenches are 
wedge–shaped, 10 cm wide at the top and 20 cm 
deep. The overall sketch of this site led to an estimate 
of about 1,665 m3 of stone having been extracted 
from this underground area. 

Coves de la Pedrera quarry site 3 is an opencast 
quarry front located on the same face of the hill as 
the previous quarry site and it exploits the same calcis-
iltite strata (Coves stone). In fact, its general appear-
ance very much resembles the opencast part of Coves 
de la Pedrera quarry site 2 (Fig. 214). It stretches for 
about 40 m from just two metres south of quarry site 
2 to almost the corner of the hill facing the main road. 
Although it is clearly an artificially-made quarry front, 
there is no clear evidence of ancient extraction, except 
for a small section almost at its southern end where 
a trench for block extraction and parallel tool marks 
are still visible. The trench is very similar to those at 
quarry site 2: it is wedge-shaped, 8 cm wide at the 
top and 10 cm deep (Fig. 215). The rest of the site 
seems to have been part of a semi-subterranean quarry, 
as the front goes deeper into the bedrock. However, 
nowadays it is covered by a large amount of artificially 
deposited soil, probably from recent times,355 which 
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Figure 213. View of the interior of Coves de la Pedrera quarry 
site 2. 

Figure 214. General view from the north of Coves de la Pedrera 
quarry site 3.

Figure 215. Detail of the evidence of quarrying at Coves de la 
Pedrera quarry site 3 (tool marks and trench).

Figure 216. View of the northern stretch of the front at Coves de la Pedrera quarry site 4.
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356. The presence of a line of square, very uniform beam sockets at medium height on the main front, as well as some other small cuts 
on the wall for shelves, make it obvious that there was a house or a shelter at this quarry site once it had been abandoned; these traces show 
that it would have covered most of the northern part of the front. 

makes it impossible to sketch the actual extent of the 
ancient front and thus calculate the approximate vol-
ume of stone extracted. 

Quarry site 4 is a large, long, opencast front facing 
the main road to Valls (N-240) that exploits the same 
light yellow calcisiltite as quarry sites 2 and 3 (Fig. 
216). Although part of it has collapsed and another 
part was used as hut,356 the evidence of quarrying ac-
tivity by means of traditional extraction methods is 
unmistakable. Most of the front preserves vertical and 
straight walls, abundant orthogonal cuts and paral-
lel tool marks, channels, wedge sockets and half-cut 
blocks. As already pointed by A. Àlvarez and E. de Bru, 
it was originally an underground exploitation forming 
a shallow cave (Àlvarez and Bru 1984, 44). 

The remains of blocks delimited and cut from 
below, a technique commonly used in underground 
quarries, demonstrates this (Fig. 217). The block 
measurements show that they follow the same pattern 
as those of quarry site 2: they were squared blocks of 
about 60 × 70 cm, as well as rectangular ones of about 
120 × 70 cm. However, the trenches at this quarry 
have a different longitudinal section to those at quarry 
sites 2 and 3, as they are squared-shaped. They are 8 
to 6 cm wide at the base and 9 to 10 cm wide at the 
top and their depth varies from 5 to 30 cm. The wedge 
sockets are very regular, narrow and rectangular (17 × 
7 cm) and the pick marks show that the tool used was 
20 mm long. The outline of the site and the currently 
visible height of the front lead us to estimate that at 
least 6,930 m3 of stone were extracted from this site. 

Coves de la Pedrera quarry site 5 consists of an 
opencast and an underground area. The same yellow 

calcisiltite (Coves stone) as in quarry sites 2, 3 and 4 
was exploited here. There is scant evidence of quar-
rying works in the opencast part, as large parts of the 
old front have collapsed, but inside the artificial cave 
abundant traces of extraction have been perfectly pro-
tected from erosion. The original entrance was at the 
end of the opencast area, but nowadays this is almost 
blocked and the only way to access it is through a hole 
on the steep slope of the hillside. In spite of the large 
amount of debris, it is still quite deep (up to 3 m) and 
there are gradual orthogonal working surfaces where 
trenches, half-cut blocks and tool marks are well pre-
served (Fig. 218). The trenches follow the same pat-
tern as those at quarry site 4, in terms of their longi-
tudinal section and measurements; they are 4 to 5 cm 

Figure 217. Details of the working surfaces at the now open-air 
Coves de la Pedrera quarry site 4, showing the typical extrac-
tion technique used in underground quarries. 

Figure 218. General view of the underground part of Coves de 
la Pedrera quarry site 5. 

Figure 219. Detail of the extraction evidence at Coves de la 
Pedrera quarry site 5. 
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357. My earnest thanks the archaeologists Ll. Piñol and J. López, who first identified these traces. 
358. This quarry is the one named ‘Aqüeducte’  1 by A. Àlvarez and E. de Bru (Àlvarez and Bru 1984).

wide at the base, 6 to 9 cm at the top and 10 to 23 cm 
deep. As for the blocks, they are mainly square-shaped 
with sizes comparable to the square blocks from quarry 
sites 2 and 4 (c. 70 × 80 cm), although some negative 
traces of rounded elements are also preserved on the 
vertical walls (Fig. 219). On the basis of the height of 
the fronts and the outline of the quarry site, we can 
estimate that at least 1,050 m3 of stone were extracted 
here, around 500 m3 from underground and 550 m3 
from the opencast area. The real figure is probably 
higher, as much of the site, especially the underground 
section, is covered by large amounts of debris. 

Quarry site 6 is a single, right-angled cut on the rock 
located north of quarry site 4, on the gentle slope of 
the hillside (Fig. 220). No previous data has been pub-
lished about this site,357 but the evidence of traditional 
quarrying can be clearly seen in the orthogonality of 
the cuts in the bedrock and the presence of trenches 
for block extraction. These trenches are about 12 to 
15 cm wide and have a square profile. As at quarry 
site 1, it is open on the bioclastic limestone layer that 
provides a light yellow, quite shelly limestone (soldó) 
and only a very small volume of stone was extracted 
(roughly 15 m3). 

Quarry site 7358 is a small, trench-type quarry on 
the slope of the opposite hill to the north (cf. Bessac 
1999a, 32, fig. 24A; 2003b, 26, fig. 7c). It is opened 
on the calcarenite with bioclastic content strata that 
provide the stone locally known as soldó. Despite being 
almost completely covered by debris and low bushes 
and thus difficult to spot at first, there is proof of tra-
ditional quarrying: orthogonal rock cuts and working 
surfaces, half-cut blocks, tool marks, wedge-shaped 
trenches and rectangular wedge sockets (Fig. 221). 
The trenches are 8 cm wide and 18 cm deep and the 
wedge sockets are 7 to 8 cm long and 7, 12 and 20 cm 

apart. A maximum of 230 m3 of stone were extracted 
from this site.

Coves de la Pedrera quarry site 8 is quite a small ex-
traction area near where two paths cross on the top of 
the same hill as quarry site 7. Again, it is almost com-
pletely covered by dense, low vegetation, but even so, 
about 20 m of the front is visible (Fig. 222). However, 
it shows no evidence of ancient working and the irreg-

Figure 220. General view of Coves de la Pedrera quarry site 6. 

Figure 221. Detail of the orthogonal terraces on the working 
surface at Coves de la Pedrera quarry site 7. 

Figure 222. General view of Coves de la Pedrera quarry site 8. 
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359. See above, 6.5.4.5 Discussion (Coves del Llorito). 
360. Approximate calculations made according to the sketch of the respective quarry and the currently visible height of the fronts. Be-

cause of its specific traits, it has not been possible to calculate the volume of stone extracted from Coves de la Pedrera quarry site 3.
361. See below, 6.5.6 Pedreres de l’Aqüeducte. 

ularity of the walls, as well as the fact that it presents 
only slight weathering of the stone, point to a recent 
date for this quarry. 

A general consideration of Coves de la Pedrera 
quarries has led us to acknowledge that quarry sites 
1 and 6 were not actually quarries per se, but rather 
sporadic tests carried out to check the quality of the 
stone at these points. However, the fact that this area 
was used during ancient times to quarry stone has to 
be related not only to the nearby aqueduct, but also 
–and probably principally– to the city of Tarraco, 
about 3 km away in the direction of the sea. In fact, 
the Roman road going inland towards Ilerda (modern 
Lleida) and Caesar Augusta (modern Zaragoza) ran 
along the south bank of the Francolí River. There-
fore, it provided an easy link between Coves de la Pe- 
drera and the capital, either along the main road or 
via a probable secondary road on the north bank of 
the same river. 

It is difficult to place these quarry sites chrono-
logically. Apart from quarry site 8, which is definitely 
relatively recent, the other sites show evident traces of 
stone extraction by traditional methods. Yet, the evi-
dence is not clear enough to affirm without any doubt 
that they were Roman. Some elements must be con-
sidered in detail, beginning with the underground na-
ture of quarry sites 2 and 5. As already discussed for 
Coves del Llorito,359 underground extraction was not 
commonly used for the extraction of non-ornamental 
stone in the Roman Empire, whereas examples of the 
reuse of Roman opencast quarries in later periods by 
quarrying only the lower strata, and therefore making 
underground galleries, have been identified at Glanum 
and La Lie, near Macon (France) (Barthèlemy 1984; 
Bessac 1999a, 2003b; 2006, 21-22). The artificial 
caves of Coves de la Pedrera are very similar to those of 
Coves del Llorito, not only in the types of traces pre-
served there, but also for the presence of exterior verti-
cal walls at the top of their entrances. Other similarities 
are the extraction of circular elements and their use as 
shelters. Moreover, the same type of stone is quarried 
in both areas. Therefore, the same reasoning can be 
applied here and a reused, basically opencast Roman 
quarry is the most likely explanation. Nevertheless, as 
for Coves del Llorito, underground quarrying during 
Roman times cannot be completely ruled out, espe-
cially for those that were only partially underground, 
as the large volume of stone extracted and the use of 
Coves stone in Roman Tarraco must also be taken into 
account (Table 11). 

Quarry site 1 33 m3

Quarry site 2 1,665 m3

Quarry site 4  6,930 m3

Quarry site 5 1,050 m3

Quarry site 6 15 m3

Quarry site 7 230 m3

Table 11. Approximate volume of stone extracted at Coves de 
la Pedrera.360

On the other hand, the evidence at the smaller 
opencast quarries is not enough to link them to any 
of these probable periods of use. However, their prox-
imity to the Roman aqueduct of Les Ferreres and the 
small quarries opened around it361 is a good enough 
reason for not ruling out a Roman date for them. 
They could actually be part of the same extraction 
area in which small test pits were made in order to 
find the required quality of stone. On the other hand, 
it seems more plausible that later exploitations of the 
area would have focused their activity on areas where 
better quality stone had already been identified, rather 
than survey the area for new outcrops. Nevertheless, 
the traces of recent extraction at quarry site 8 contra-
dict this reasoning and therefore it must not be taken 
as conclusive.

In spite of the presence of slight differences in the 
extraction evidence, especially on the longitudinal sec-
tion of the trenches used for block extraction, there 
is not enough data to conjecture any chronological 
significance to explain them. However, since calcis-
iltite stone ashlars were used to build the Roman walls 
of Tarragona and similar calcarenite stone was quar-
ried at the main quarry sites (i.e. quarry sites 2, 3, 4 
and 5), it seems reasonable to attribute an early date 
to these quarries. Even though later use must not be 
overlooked, the volume of stone extracted is relatively 
small and it seems that they were soon abandoned in 
favour of other, better located and higher quality stone 
quarries such as El Mèdol. 

Despite the lack of written evidence about the use 
of these quarries during post-mediaeval times, it is very 
plausible that they were also opened when the Coves 
del Llorito quarries were being used (18th century).

6.5.6. Pedreres de l’Aqüeducte

6.5.6.1. Basic quarry features
Location: These quarries are located about 4 km 

from Tarragona spread over a relatively wide area 
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around the Roman Aqueduct of Pont de les Ferreres or 
Pont del Diable, alongside the AP-7 motorway. This 
area is part of the municipality of Tarragona (Tarra-
gonès) and is under the auspices of Museu d’Història 
de Tarragona (Fig. 177).

type of quarry: Opencast. 
extraction fronts: Ten quarry sites with very dif-

ferent sizes and features were located in the area 
around the Roman aqueduct: quarry site 1 (UTM 
31T 352462 4556458), quarry site 2 (UTM 31T 
352507 4556517), quarry site 3 (UTM 31T 352431 
4556744), quarry site 4 (UTM 31T 352658 4556744), 
quarry site 5 (UTM 31T 352825 4556786), quarry 
site 6 (UTM 31T 353081 4556724), quarry site 7 
(UTM 31T 352748 4556540), quarry site 8 (UTM 
31T 352923 4556580), quarry site 9 (UTM 31T 
352637 4556823), quarry site 10 (UTM 31T 352832 
4557069) (Fig. 223). 

evidence of extraction technique: Abundant 
evidence of extraction using traditional methods is 
found at these sites, mostly as parallel tool marks, 
trenches, wedge sockets, abandoned blocks, orthogo-
nal working surfaces and right-angle cuts in the bed-
rock.  

extracted elements: Mainly rectangular blocks, 
probably to be used as ashlars, although some less 
common elements were also found (i.e. negative traces 

of rounded and trapezoidal elements, probably mill-
stones and dovellae respectively).

6.5.6.2. Previous studies
Some of the quarries in this area are recorded in the 

Carta Arqueològica, although none of them has been 
excavated. However, as they are under the care of the 
Museu d’Història de Tarragona, they have been cleared 
of vegetation and rubbish and are now included in the 
public walks around the area. They have been on the 
official inventory of archaeological sites since 1990 
(IPAC 2006b), although the first of them was located 
by B. Hernández Sanahuja; in fact, he mentions five 
limestone quarries in the surroundings of the Roman 
aqueduct (Hernández Sanahuja 1946, 20). Although 
J. Massó mentions them in his article on the Roman 
quarries in the Tarraco area (Massó 1987), the first 
study was provided by the geologists A. Àlvarez and 
E. de Bru, who also analysed the stone and compared 
it to ashlars from the Roman aqueduct, as part of a 
project to identify the quarries used to build it (Àlva-
rez and Bru 1984). 

Later, more of the currently known quarries were 
identified and discussed in more wide-ranging studies 
of the Roman quarries in the territory of Tarraco (Àl-
varez, Galindo and Prada unpublished-a, 139-143; Àl-
varez, Rodà and Gutiérrez Garcia-M. unpublished-b; 

Figure 223. Pedreres de l’Aqüeducte: location and sketch of the quarry sites. 
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362. Recent studies still follow this nomenclature. In those studies, these quarries are called ‘Aqüeducte’ or ‘Mas dels Arcs’. However, here 
the Mas dels Arcs quarries have been separated from the Aqüeducte quarries in order to maintain consistency with the nomenclature used in 
the recent updating of the Carta Arqueològica (for the Mas dels Arcs quarries, see below, 6.5.7 Mas dels Arcs). 

363. See above, 6.5.5 Coves de la Pedrera. 
364. Two other quarries in the aqueduct area were also mentioned, but these were not found during the survey and therefore they are 

not included in this study. 

Fabregat 1997, 208-209; Gutiérrez Garcia-M. 2003, 
93-98; Rodà and Gutiérrez Garcia-M. 2004a, 63) and 
further studies on their stone use and characterization 
also appeared (Àlvarez and Arroyo 2004; Àlvarez et 
al. 1994; Prada 1995). However, M.R. Fabregat only 
mentions four of them, two of which (quarry sites I 
and II) are probably erroneously sited on the map, 
making it difficult to understand to which quarries 
she is referring (Fabregat 1997, 208), while A. Àlva-
rez, J. Galindo and J.L. Prada call them the Mas dels 
Arcs-Aqüeducte quarries (Àlvarez, Galindo and Prada 
unpublished-a), creating more confusion.362 

6.5.6.3. The stone 
common name: Mainly soldó is exploited by these 

quarries, although some shellier varieties (almost El Mè-
dol stone) are also found at Pedreres de l’Aqüeducte. 

Lithology: A highly detritic, very homogeneous 
Miocene limestone crops out on the higher levels of 
the topography around the Roman aqueduct, while 
a calcareous sandstone appears in a stratigraphically 
lower level (Àlvarez and Bru 1984, 42). Although they 
all usually fall within the soldó type, the shellier variety 
may sometimes be considered to be El Mèdol stone. 

The study carried out by A. Àlvarez and E. de Bru 
gives detailed geological information about quarry 
site 1 (‘pedrera de l’aqüeducte 2’ in their paper). The 
compact limestone extracted at this quarry is a reef 
limestone with occasional stromatolites mineralized 
by iron oxides. It comes from the Miocene formations 
belonging to the Tarragona depositional sequence and 
topographically is above the calcareous sandstone and 
calcisiltite levels exploited at the Coves de la Pedrera 
quarries363 (Àlvarez and Bru 1984, 42, 45). Mac-
roscopic analysis of samples from quarry site 3 have 
shown that exactly the same type of limestone is found 
there and, despite no microscopic analysis having been 
carried out, it is plausible to think that quarry site 2 
would match them due to its proximity to the previ-
ously mentioned quarry sites. 

Macroscopic description of the material: Two dif-
ferent types of stone can be found at these quarries. 
One of them is a light yellow to dark orange, almost 
red, hard, compact, porous shelly limestone with coarse 
rounded inclusions and sparse large pores. Macroscop-
ically, it is quite similar to El Mèdol stone (pedra del 
Mèdol), except for its occasional reddish tinge and the 
smaller size of the fossil shells. The second type (soldó) 
is a compact, non-porous calcarenite with a creamy 

to pale white colour; there are no visible shells at this 
level of observation (Fig. 105). 

Microscopic description of the material: The most 
common type is a reef limestone with stromatolites, as 
well as some coralline algae and foraminifer fragments. 
They have a packstone texture (Dunham 1962) (Fig. 
106). However, there are also examples where the main 
bioclasts are large, poorly-sorted foraminifers (mostly 
molluscs –oyster fragments and bivalves– foraminifera 
and probable bryozoans). They all have detritic quartz, 
opaque minerals and iron oxides. 

use of the material: Mostly as building stone. 
Indeed, these Pedreres de l’Aqüeducte were opened 
to supply stone either to build or to repair the Ro-
man aqueduct or Pont de les Ferreres. Although the 
petrological analysis carried out by A. Àlvarez and E. 
de Bru only included samples from quarry site 1,364 
the results showed that the sort of compact limestone 
found at this quarry site matches the stone of the ash-
lars (Àlvarez and Bru 1984, 48-50). However, we must 
bear in mind that that soldó was also exploited at other 
quarries around Tarraco, including El Mèdol, Mas del 
Marquès and many others.

Area of diffusion: Local. It was mainly restricted 
to building the Roman aqueduct, although other uses 
such as sculpture cannot be ruled out. 

similar stones / substitute material for: None.

6.5.6.4. Chronology
Most of the sites are probably of Roman date or at 

least first worked in ancient times, although the chron-
ological framework of some of the others is uncertain, 
as is discussed below. A later sporadic use, mostly to 
repair the Roman aqueduct in modern times, cannot 
be ruled out.

6.5.6.5. Discussion
Pedreres de l’Aqüeducte is quite a large group of 

fairly well-preserved, opencast quarries opened in the 
small valley and on the hill slopes in the area surround-
ing the Roman aqueduct of Les Ferreres. 

Quarry site 1 is on a hill next to the AP-7 motor-
way and can be reached by a path from near the Sant 
Pere i Sant Pau quarter Civic Centre. It was first iden-
tified by A. Àlvarez and E. de Bru (1984) who called 
it ‘pedrera de l’aqüeducte 2’; it is probably the quarry 
M.R. Fabregat refers to as ‘Pedrera de l’Aqüeducte II’ 
(Fabregat 1997, 208). It is an opencast trench-type 
quarry (cf. Bessac 1999a, 32, fig. 24A; 2003b, 26, fig. 
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365. My warmest thanks to him for this information. 

7c) that exploits the bedrock in extension rather than 
in depth –it is a maximum of 1 m deep (Fig. 224). 
The abundant orthogonal cuts in the bedrock, small 
trenches to delimit blocks, half-cut blocks and nega-
tive marks of block extraction prove that extraction 
using the traditional method (i.e. without explosives 
or modern equipment) was undertaken at this quarry 
site. The trenches have a square longitudinal section 
and are 17 cm wide by 13 cm deep; the negative marks 
show that the blocks were rectangular and about 160 
× 80 × 50 cm. Although the size makes it difficult to 
calculate the exact volume of stone extracted, it was 
probably about 510 m3. 

Pedreres de l’Aqüeducte quarry site 2 is not far from 
the previous site, just some metres towards the AP-7 
motorway and right next to its protecting fence. This 
quarry site was first discovered by the local archaeolo-
gist and former director of the Museu d’Història de 
Tarragona, Ll. Piñol.365 Currently, it is partially cov-
ered by debris and the fact that it is so close to the 
motorway leads to believe that its original size was re-
duced during the construction of this road. Unfortu-
nately, this cannot be checked since the quarry front 
continues on the other side of the fence, where it can-
not be accessed. Even though the area that is still vis-
ible is rather restricted and almost completely covered 

by trees, it appears to be a ‘in terraces’-type opencast 
quarry (cf. Bessac 1999a, 32, fig. 24A; 2003c, 26, fig. 
7a). The right-angled cuts in the bedrock and the ver-
tical walls of at least 2 m high that can be inferred 
suggest an ancient date for this extraction point. On 
the basis of the sketch and the minimum height of the 
front, we estimate at least 620 m3 of stone was taken 
from this quarry. 

Pedreres de l’Aqüeducte quarry site 3 is located 
on the north side of the AP-7 motorway in a spot 
very close the previous quarry site, as well as to the 
N-240 Valls and Lleida road. It is a small, opencast, 
trench-type quarry (cf. Bessac 1999a, 32, fig. 24A; 
2003b, 26, fig. 7c), already identified by the geolo-
gists A. Àlvarez, J. Galindo and J.L. Prada (Àlvarez, 
Galindo and Prada unpublished-a, 133-135, 142), 
that exploits the same Miocene compact limestone as 
quarry sites 1 and 2. Extraction work was carried out 
here in extension rather than in depth –at most it is 
only 1 m deep– although it is clearly of ancient date. 
The general appearance of the orthogonal rock cuts, 
as well as the abundant negative marks of extracted 
blocks and trenches, also supports this assumption. 
In fact, all the trenches have a square longitudinal sec-
tion and are 12 to 20 cm wide and 20 to 30 cm deep. 
Moreover, both square and rectangular blocks were 
found at the site; their sizes range from 65 × 65 × 30 
cm to up to 110 × 120 × 50 cm for the square ones 
and 140 × 95 × 40 cm for the rectangular ones. There 
are also four 8-centimetre-wide wedge sockets placed 
30 cm apart and some scattered 2-centimetre-wide 
pick marks. 

The presence of a trapezoidal block in this quarry is 
particularly interesting as it could be evidence of dovel-
lae having been quarried here (Fig. 225). The measure-
ments of this block roughly fit in with the dovellae at 
the Roman aqueduct, and the proximity of the quarry 
strongly supports this hypothesis. Another notewor-
thy element is the 3 m diameter round mark in the 
northeastern part of the quarry. At first it was thought 
to be a later millstone extraction, although the fact 
that this type of stone is not at all suitable for milling 
made it clear that this interpretation had been a little 
hasty. Despite the difficulty of assessing the volume of 
extraction due to this quarry site’s traits, an estimate of 
at least 75 m3 was calculated on the basis of the sketch 
and the depth of the negative extraction traces. The 
small amount of extracted stone and the location led 
us to believe that it was used only sporadically, perhaps 
for repairs to the aqueduct, rather than as a long-term 
quarry.

Pedreres de l’Aqüeducte quarry site 4 consists of a 
couple of small, single cuts in the bedrock located in 
the immediate area of the western end of the Roman 

Figure 224. View of the extraction evidence at Pedreres de 
l’Aqüeducte quarry site 1. 
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366. Idem. 

aqueduct. They can hardly be considered a quarry per 
se, although they obviously mark a place where regular 
blocks of stone were extracted and are not the direct 
result of the excavation of the specus. Nevertheless, they 
are worth discussing, as they have also been included 
in the previous works (they are probably M.R. Fabre-
gat’s quarry sites III and IV, as she locates them next to 
the western end of the Roman aqueduct and describes 
them as ‘very small exploitations that were probably 
used to extract the bases of the aqueduct pillars or for 
later repairs’) (Fabregat 1997, 208). 

The two clearest points included in this quarry 
site are next to the path near the aqueduct’s northern 
façade and some metres towards south, on the path 
that runs perpendicularly to the specus before it reaches 
the western end of Pont de les Ferreres. The first con-
sists of a 2 × 1 m negative mark of block extraction 
and a delimited block of 80 × 90 cm. The delimit-
ing trench has a square longitudinal section and is 20 
cm wide and 19 cm deep; there are also tool marks 
still visible at this point. The second point consists of 
a right-angled cut in the bedrock, which is currently 
covered by low shrubbery. This cut is 80 × 50 cm, 
although the presence of bushes makes it impossible 
to see further than this point to check for the presence 
of any other signs. The approximate volume of extrac-
tion reflects its limited importance (only 4 m3).

Pedreres de l’Aqüeducte quarry site 5 is located to 
the left of the path running northwards from the base 
of the aqueduct’s central arches. It is difficult to see 
from the path itself, as it is a little further into the wood. 
However, it is a very small, opencast quarry that is dif-
ficult to ascribe to any of J.-C. Bessac’s categories, al-
though it is very clearly identifiable thanks to the com-
pletely orthogonal cuts in the bedrock and the fact that 
they form a regular, artificial hole in the gentle slope of 
the hill. Moreover, there is a delimited, although not 

extracted, large block (130 × 75 cm) and some trenches 
(Fig. 226). As at the other quarry sites, these trenches 
have a square section and are about 14 to 18 cm wide, 
although only 9 cm deep. This quarry is a maximum of 
about 1.5 m deep and therefore the volume of extracted 
stone is rather limited (around 30 m3).  

Pedreres de l’Aqüeducte quarry site 6 was split in 
two by the gas pipeline track running from southwest 
to northeast through the hills. The sector located to 
the west of the pipeline track is completely covered by 
trees and very dense vegetation that make it impossible 
to examine. However, the eastern sector was recently 
cleared of low vegetation and was quite easy to identify 
during the survey. Thus, Pedreres de l’Aqüeducte quar-
ry site 6 is an opencast, ‘in terraces’-type quarry about 
35 m long and up to 2 m deep (cf. Bessac 1999a, 32, 
fig. 24A; 2003b, 26, fig. 7a) (Fig. 227). The evidence 
of extraction is very similar to that observed at the pre-
vious sites: orthogonal cuts in the bedrock and several 
the trenches that follow the same pattern as those of 
the previous quarry sites (square longitudinal section, 
15 cm wide and 14 cm deep). Taking into account the 
strictly visible part of this site, at least 390 m3 of stone 
were extracted here. 

Pedreres de l’Aqüeducte quarry site 7 is similar to 
quarry site 4 and was first identified by Ll. Piñol.366 It 

Figure 225. Part of the negative marks of an extracted trapezoi-
dal block (dovella?) at Pedreres de l’Aqüeducte quarry site 3. 

Figure 226. Extraction evidence at Pedreres de l’Aqüeducte 
quarry site 5. 
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367. They state that ‘quarries A(3) and A(4) are located at the base of the aqueduct and were opened on the same material on which the 
aqueduct is built’, which does not concur at all with the location of quarry site 8. Quarry A(3) has been not located, as the area where it is 
located on the map is currently covered by such dense vegetation that it is impossible to access.

consists of single cuts in the bedrock, although they 
are located next to the eastern end of the aqueduct 
and close to the AP-7 rest area. Again, it can hardly be 
considered a quarry site per se, although occasional ex-
traction could have been related either to the construc-
tion of the aqueduct or its repair. Unlike at quarry site 
4, the two cuts are situated facing each other and so it 
can be inferred that the blocks were detached between 
them. However, low bushes and other vegetation cover 
most of the site and it is significantly eroded, as it is 
on a busy pathway from the motorway rest-area to the 
aqueduct. Thus, it is not possible to locate all the cuts 
to properly define the working area. Therefore, only 
the minimum approximate volume of extracted stone 
has been estimated (about 20 m3). 

Pedreres de l’Aqüeducte quarry site 8 is situated on 
the southern slopes of the same hill as quarry site 6, 
although it is quite difficult to reach (there is no path 
or trail going to it). It is possible that this is the quarry 
site recorded as ‘pedrera de l’aqüeducte 4’ by A. Àlva-
rez and E. de Bru (Àlvarez and Bru 1984, 46, fig. 6), 
although the indications given by those authors seem 
to point elsewhere.367 The stone here is a compact 
limestone with a rather orangish colour that matches 
the stone of the aqueduct’s ashlars. This is an open-
cast, probably ‘in terraces’-type quarry site (cf. Bes-
sac 1999a, 32, fig. 24A; 2003b, 26, fig. 7a), although 
this is not completely clear as its front is so covered 
by high vegetation that it is only visible from the top 
(Fig. 228). However, at least a minimum height of 5 
m can be deduced from the size of trees growing on 
the lower level. The orthogonality of the front and the 
cuts still visible, as well as the verticality of the walls 
and the abandoned blocks, strongly suggest a Roman 
date. Its proximity to such an important Roman infra-

structure such as the aqueduct reinforces this assump-
tion. There is evidence of both rectangular and square 
block extraction ranging from 70 × 70 × 40 cm to 
100-120 × 50 × 50 cm (Fig. 229); the trenches follow 
the same pattern as at the previous quarry site: they 
have a square longitudinal section and are 15 to 20 cm 
wide. It is worth noting that this is the largest of the 
Pedreres de l’Aqüeducte quarry sites and that approxi-
mately 1,040 m3 of stone were extracted from it.

Pedreres de l’Aqüeducte quarry site 9 is located 
some metres to the west of the western end of the aq-
ueduct and about 400 m from the parking area next 
to the N-240 road. It is an opencast, ‘in terraces’-type 
quarry (cf. Bessac 1999a, 32, fig. 24A; 2003b, 26, fig. 
7a) opened in an area where the slope of the hill is 
very gentle and the Miocene yellow soldó crops out. 
Although it is a rather small, shallow extraction site, 
the traces of ancient working are very clear. Similarly 
to the rest of the quarry sites, these mainly consist of 
orthogonal cuts in the bedrock, although there are 
also abundant traces of block extraction in the form of 
negative marks and half-cut, rectangular blocks of 140 
× 50 × 30 to 200 × 60 × 30 cm (Fig. 230). Although 
they are fewer in number, negative marks of square 

Figure 227. Part of the eastern end of Pedreres de l’Aqüeducte 
quarry site 6

Figure 228. View of the orthogonal cuts at Pedreres de l’A- 
qüeducte quarry site 8
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blocks are also preserved on the front (they are about 
110 × 110 cm). A remarkable element found at this 
site is a large delimited block of 6 × 2 m with a trian-
gular top (Fig. 231). The trenches range from 12 to 20 
cm and are up to 40 cm wide; the wedge sockets are 
about 8 cm wide. Overall, about 140 m3 of stone was 
extracted from this quarry site.

Finally, there is a small quarry site called Pedreres de 
l’Aqüeducte quarry site 10, which was included in the 
Carta Arqueològica very recently (it was identified and 

recorded by the archaeologist J. López during the up-
dating of this catalogue). Even though it is located on 
the trail going towards Mas dels Arcs, he considered it 
part of the quarries related to the Roman aqueduct. It 
consists of some delimited blocks visible in the middle 
of the trail (Fig. 232). They are rectangular and very 
uniform in size (1.50 × 1.70 m, 1.60 × 1.07 m, 1.83 
× 1.10 m). The trenches that delimit these blocks have 
a square longitudinal section and are 14, 18, 21 and 
21 cm. Due to the constant passage of people, they are 

Figure 229. Part of the vertical walls and working surfaces still 
visible at Pedreres de l’Aqüeducte quarry site 8.

Figure 230. Extraction area with traces of blocks on the hori-
zontal surface of Pedreres de l’Aqüeducte quarry site 9. 

Figure 231. Large block with a triangular top at Pedreres de 
l’Aqüeducte quarry site 9, perhaps intended for the intersec-
tion ashlars between two arches of the aqueduct.

Figure 232. Delimited blocks at Pedreres de l’Aqüeducte quar-
ry site 10. 
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quite eroded and no tool marks are left on the surface, 
however probably at least 40 m3 of stone in the form 
of ashlars were taken from this point.  

Therefore, the evidence of ancient working is pat-
ent at most of them. Even though the homogeneity of 
the block sizes and the general appearance of the fronts 
point to a similar period for their use, the differences 
in the extent of extraction and their location in rela-
tion to the aqueduct should also be taken into account. 
Thus, some quarry sites seem to be block extractions 
from a specific time and for a specific purpose, rather 
than a quarry per se, and may be better understood 
either as part of the levelling of the terrain prior to 
the building of the aqueduct, to check the quality of 
the stone or even as a very limited extraction (quarry 
sites 4, 7 and 10). However, quarry site 10 stands out, 
due to the significantly larger square blocks and their 
location at quite a distance from the Roman aqueduct, 
while quarry sites 4 and 7 are very close to the edges of 
this monument. 

The majority of the stone used to build the aq-
ueduct seems to have been taken from quarry site 8, 
while the other quarry sites provided significantly less 
building material (Table 12). However, these quarries 
must be considered together with those of Mas dels 
Arcs, as they were also very probably opened to supply 
stone for the aqueduct. The lack of elements to deduce 
chronologies and thus to ascertain whether they were 
used at the same time or not is a difficulty we still 
have to overcome. Nonetheless, quarry sites 1, 3 and 
9 show an extraction strategy that is more in keep-
ing with the Roman method, rather than later quarry-
ing; they do no keep to a strict systematic extraction 
such as that found, for example, at most of the Roda 
de Berà quarries. For the others, not enough of their 
extraction method is visible to venture any theory in 
this direction. In any case, the picture is that of a large 
quarry that can be plausibly related to the building 
of the aqueduct and of several other, relatively small 
quarries that were used either during the construction 
of the aqueduct or later on to supply stone to repair 
it. No further distribution seems to have taken place, 
despite the proximity of some of the quarries to the 
Roman road going inland to Ilerda (modern Lleida) 
and Caesar Augusta (modern Zaragoza). 

Quarry site 1 510 m3

Quarry site 2 620 m3

Quarry site 3 75 m3

Quarry site 4 4 m3

Quarry site 5 30 m3

Quarry site 6 390 m3

Quarry site 7 20 m3

Quarry site 8 1,040 m3

Quarry site 9 140 m3

Quarry site 10 40 m3

Table 12 Approximate volume of stone extracted at Pedreres 
de l’Aqüeducte. 

According to A. Àlvarez and E. de Bru, the huge 
quarry at El Mèdol and its commercial network would 
have had a strong influence on the final abandonment 
of these quarries (Àlvarez and Bru 1984, 48), although 
the chronological framework given by the use of El 
Mèdol stone points to a similar initial extraction date. 
Thus, even though it is plausible to think that the be-
ginning of large volume extraction at El Mèdol may 
have affected extraction activity at other satellite quar-
ries, such as these, the reasons for their abandonment 
cannot be confirmed in the light of the currently avail-
able data. 

6.5.7. Mas dels Arcs

6.5.7.1. Basic quarry features
Location: In a relatively wide territory surround-

ing the masia known as Mas dels Arcs, which now lies 
in ruins. It is located north of the Roman aqueduct 
known as Pont de les Ferreres or Pont del Diable and 
east of the Sant Ramon quarter (Sant Salvador, Tar-
ragona, Tarragonès) (Fig. 191).

type of quarry: Opencast.  
extraction fronts: Four different quarry sites were lo-

cated during the survey of the area around Mas dels Arcs: 
quarry site 1 (UTM 31T 353056 4557138), quarry site 
2 (UTM 31T 353408 4557171, 353458 4557214 and 
353474 4557188), quarry site 3 (UTM 31T 353502 
4557143) and quarry site 4, which lies somewhat apart 
(UTM 31T 352847 4557492) (Fig. 233).

evidence of extraction technique: It mainly 
consists of orthogonal working surfaces and vertical 
artificial walls on which parallel pick marks, small 
channels/trenches to delimit the blocks and wedge 
sockets to detach them from the bedrock have been 
preserved.

extracted elements: The evidence points to rectan-
gular or regular blocks probably intended for ashlars.

6.5.7.2. Previous studies
The Mas dels Arcs quarries have not been the sub-

ject of any archaeological excavation. B. Hernández 
Sanahuja mentions five quarries near the Roman Aq-
ueduct in an article about its restoration and he specif-
ically speaks of a large one located to the north where a 
large portion of the hill was hollowed out (Hernández 
Sanahuja 1946, 20); this description matches the fea-
tures of quarry site 2. Three of the sites were included 
in the official inventory (Carta Arqueològica) and later 
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368. See above, 6.5.6.3 The stone (Pedreres de l’Aqüeducte). 
369. Idem. 

referred to in the literature and other studies (Àlvarez 
et al. 1994; Àlvarez, Galindo and Prada unpublished-
a, 133-141; Àlvarez, Rodà and Gutiérrez Garcia-M. 
unpublished-b, 52-53; Gutiérrez Garcia-M. 2003, 
93-98; Rodà and Gutiérrez Garcia-M. 2004a, 63), al-
though A. Àlvarez et al. are the only ones to provide a 
detailed geological study. 

M.R. Fabregat also mentions three sites at Mas dels 
Arcs. Even though her placements on the location map 
do not match the previous ones (she places them on the 
northern slope of Barranc dels Arcs), her quarry site I is 
probably quarry site 1, as she mentions its use as house 
and the flat brick ceiling. M.R. Fabregat’s quarry site II 
is probably quarry site 2, as she describes it as a 15-me-
tre-high front (M.R. Fabregat 1997, 216-218). Fabre-
gat’s quarry site III could be quarry site 3, although her 
description does not give enough data to confirm this 
identification. 

Despite the fact that it had already been recorded 
in the official inventory (Carta Arqueològica) prior to 
its recent update as Sant Ramon quarry (IPAC 2006b), 
Mas dels Arcs 4 was not considered in any of the previ-
ously mentioned works.

6.5.7.3. The stone 
common name: Soldó.
Lithology: The same Miocene, highly detritic, 

homogeneous limestone that crops out on the higher 

levels at the Pedreres de l’Aqüeducte quarries (Àlvarez 
et al. 1994).368 Mas dels Arcs quarry sites 1, 2 and 3 
were recently studied by the geologists A. Àlvarez, J. 
Galindo and J.L. Prada as part of the ‘Mas del Mar-
quès-Aqüeducte’ quarries and they provided detailed 
geological information about the lithology and strati-
graphic sequences of quarry sites 1 and 2. In the first 
case, they distinguished between a lower, 3-4 m stretch 
of lutites and an upper, 13-14 m one of bioclastic stone 
with a predominance of ostreids; in the second case 
they identified a fine-grained carbonaceous layer with 
abundant micritic matrix and a medium-grained, bio-
clastic-detritic sediment (Àlvarez, Galindo and Prada 
unpublished-a, 133-141).

Macroscopic description of the material: It is a 
very homogeneous, compact, light yellow to ochre 
coloured limestone that sometimes takes an orange to 
pink tinge. Macroscopically, it greatly resembles the 
soldó from the Pedreres de l’Aqüeducte quarries, which 
is very understandable given its geographical proxim-
ity to these quarries (Fig. 105).

Microscopic description of the material: The stone 
from Mas dels Arcs presents the same microscopic 
composition as soldó from Pedreres de l’Aqüeducte, 
since they come from very close together places in the 
same geological strata369 (Fig. 106).

use of the material: Most likely as building materi-
al. In spite of the greater distance, the existence of these 

Figure 233. Mas dels Arcs: location and sketch of the quarry sites.
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370. It is a large Roman villa with a long life-span (from late Republican to late Imperial) whose main feature is a grand mausoleum 
with very well-preserved mosaics on its dome, which have been widely discussed in the academic literature; it also has a very interesting 
baths complex (for the basic references, see Arce 2002; Hauschild and Arbeiter 1993; Hauschild and Schlunk 1986; Palol 1967; Piñol 2000; 
Remolà 1998, 2008b; Tarrats 1992).

quarries must be related to a supply of stone to build or 
repair the Roman aqueduct, in addition to the quarries 
of Pedreres de l’Aqüeducte; they were probably part of 
a same large area dedicated to the supply of building 
stone. Another plausible use for the stone from these 
quarries is the construction of nearby buildings, such 
as the Roman villa of Centcelles370 (Constantí). 

Area of diffusion: Local and most likely basically 
restricted to building the Roman aqueduct, although 
its use at other places, such as nearby buildings (for ex-
ample, the Roman villa of Centcelles), or even for oth-
er purposes, such as sculpture, cannot be ruled out. 

similar stones / substitute material for: None.

6.5.7.4. Chronology
Uncertain. Even though the quarries at Mas dels 

Arcs, and especially quarry site 4, are probably of Ro-
man origin, later uses may not be completely ruled out 
in view of the current evidence at the sites. Therefore, 
the traces and remains preserved at their fronts could 
also be the result of later extraction. 

6.5.7.5. Discussion
The Mas dels Arcs quarries cover quite a wide area 

stretching from the north bank of Barranc d’en Garrot, 
next to the Sant Ramon quarter, to Mas d’en Granell, 
at the centre of which lies Mas dels Arcs. Despite the 
small variations identified, they all exploit the same 
Miocene limestone with a variable proportion of shells 
or fossilised components.

Mas dels Arcs quarry site 1 is located to the east of 
the path to Mas de l’Àngel, just before you reach the 
monument to King Alfonso XIII and the building. It 
is a kind of broad, but shallow pit-type extraction area 
(roughly 34 × 38 m) where quarrying was undertaken 
in an extensive, rather than an intensive way (cf. Bessac 
1999a, 32, fig. 24A; 2003b, 28, fig. 11c). Currently, it 
is almost completely covered by vegetation (bushes and 
trees, as well as climbing plants). Nevertheless, some 
evidence of the traditional method of extraction is pre-
served, including vertical walls (Fig. 234), orthogonal 
surfaces, negative traces of blocks and small channels 
or trenches. It may be inferred from the negative traces 
that the blocks were 1.90 × 70 m. The trenches have a 
square longitudinal section and are 10 cm wide. 

Tool marks are only visible on some of the walls, 
as most of them are either very eroded or completely 
covered by climbing plants. Although these marks are 
very shallow, spike-shaped pattern tool marks can be 
seen on them. However, it is not possible to infer the 
depth of the blocks from these marks. Also, there are 

some remains of very recent use of the northwestern 
corner of this quarry as dwelling or house; they con-
sist of broken beams, doorways, partially ruined brick 
walls and flat brick ceiling (Fig. 235). According to 
M.R. Fabregat, the exploitation front ran from south-

Figure 234. Part of Mas dels Arcs quarry site 1. 

Figure 235. Part of the quarry front used as a dwelling, with the 
remains of the flat brick ceiling in the corners (Mas dels Arcs 
quarry site 1). 
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371. See above, 6.5.5.5 Discussion (Coves de la Pedrera). 

west to northeast and it advanced in every direction 
(Fabregat 1997, 217).   

Mas dels Arcs quarry site 2 is the largest of these 
sites. It can be easily seen on the topographic map and 
orthophoto as a roughly semicircular cut on the topog-
raphy. However, its traits do not match the quarry ty-
pologies defined by J.-C. Bessac, since it basically con-
sists of high vertical walls with almost no other traces 
of extraction having been preserved. This site may be 
the result of an ‘in terraces’- or ‘wearing down’-type 
of extraction, because it is opencast, although there is 
not enough data to tell whether extraction was carried 
out using terraces or large, horizontal levels (cf. Bessac 
1999a, 32, fig. 24A; 2003b, 26, fig. 7a, b). Overall, 
Mas dels Arcs quarry site 2 greatly resembles Coves de 
la Pedrera quarry site 3,371 except for its semicircular 
outline (Fig. 236).

Mas dels Arcs quarry site 3 is very close to the 
previous one and just a few metres from a wide track 
running through Comellar del Mas d’en Granell. It 
is a quite a small site with a very regular, rectangular-
shaped outline that perfectly matches the trench-type 
quarries (cf. Bessac 1999a, 32, fig. 24A; 2003b, 26, fig. 
7c). However, the evidence of quarrying by  tradition-
al methods is very clear. The site has artificial, vertical 
walls and a quite clear regular outline, although there 
is also an example of negative traces of block extraction 
and tool marks on the vertical surfaces. This negative 
trace gives an idea of the sizes of the blocks that were 
extracted here (c. 1.10 × 0.5 m), although despite the 
fact that some parallel tool marks in a spike pattern are 
visible on the vertical surfaces, they are so eroded that 
the depth of the blocks cannot be inferred from them. 
Quarrying here was undertaken basically in depth (the 
fronts are up to 5.5 m deep), rather than in extension 
(it is about 7 × 6.20 m) and, as at the previous site, 

the vertical surfaces of the front are almost completely 
covered by trees, bushes and climbing plants. 

Finally, quarry site 4 is located somewhat apart 
from the above sites. It can easily be found by follow-
ing a narrow path starting from the footbridge over 
the Barranc d’en Garrot, in the Sant Ramon quarter, 
although the very recent railway improvement works 
make it difficult to access (as the new railway will run 
a just a few meters from it). The quarry is about 30 
m past a high voltage pylon and can be seen on the 
hill slope some metres above the aforementioned path. 
Mas dels Arcs quarry site 4 is the smallest of the whole 
group; it consists of only two areas with orthogonal 
cuts made in the bedrock that clearly show the tradi-
tional method of block detachment was applied. Some 
of these cuts seem to be the negative traces of 1.40 to 
1.7 × 0.8 to 1.2 m blocks. They are in what appear to 
be small terraces, as they are cut at different levels (Fig. 
237). However, no other evidence has been found at 
the site. 

An overall look at them shows that, in spite of the 
differences in their sizes, quarry sites 1, 2 and 3 have 
more points in common than they do with quarry 
site 4. The latter is merely the result of an occasional, 
short-term extraction that bears more resemblance to 
the small quarry sites identified near the Roman aq-

Figure 236. Part of the high vertical walls of Mas dels Arcs 
quarry site 2. 

Figure 237. General view of Mas dels Arcs quarry site 4.
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372. See above, Coves de la Pedrera quarry sites 6 and 7 (6.5.5.5 Discussion) and Pedreres de l’Aqüeducte quarry sites 4, 7 and 10 
(6.5.6.5 Discussion). 

373. Santa Tecla stone takes its name from the chapel dedicated to Santa Tecla in Tarragona cathedral, which is completely panelled with 
this limestone, although the sophisticated combination of varieties according to their colour, veins or direction of the cut gives them a very 
varied appearance. 

ueduct.372 It is also that with the greatest possibility 
of being Roman, not only due to the type of evidence 
left at the front (terraces, a not completely systematic 
extraction), but also because it is closer to a main road, 
that which went inland to Ilerda (modern Lleida) and 
Caesar Augusta (modern Zaragoza), while the other 
quarries lie further inland and away from any means 
of transport. Easy transport would not have been a 
major factor in choosing the location of these quarries 
if they had been to supply stone exclusively for the 
building or repairing of the aqueduct. Nevertheless, 
given the small size of this site, it could also have been 
a sporadic project mainly intended to check the qual-
ity of the stone, and one which was soon abandoned. 

However, the amount of estimated extracted stone 
at quarry sites 1, 2 and 3 is quite large (Table 13) and 
therefore other uses, not only during ancient times 
but also in other historical periods, may not be com-
pletely ruled out. In fact, Mas dels Arcs quarry site 1 
in particular is very likely to have been used during the 
building of the nearby winery and maybe even also the 
Mas dels Arcs masia. 

Quarry site 1 3,460 m3

Quarry site 2 9,970 m3

Quarry site 3 240 m3

Quarry site 4 15 m3

Table 13. Approximate volume of stone extracted at Mas dels 
Arcs quarries. 

6.6. Cretaceous stone quarries near Tarraco

In addition to the Miocene limestones, other types 
of stone were exploited in the immediate surround-
ings of Tarraco, one of which, Santa Tecla stone,373 
achieved exceptional importance not only in the town, 
but also throughout the northeastern territory of His-
pania. Santa Tecla stone is a Cretaceous limestone that 
was quarried in two specific areas, El Llorito and La 
Salut. However, another limestone was also exploited 
at these quarries: it is the so-called llisós, which has 
been less studied, although a late Cretaceous or per-
haps upper-Jurassic age has been proposed for it. Nev-
ertheless, because of the close geographical location of 
their outcrops and the fact they were exploited at the 
same quarries, they are grouped together under this 
section.  

6.6.1. el Llorito

6.6.1.1. Basic quarry features
Location: The quarries grouped under this name 

(El Llorito) are located in an area between La Budallera, 
the southern slopes of the Mare de Déu del Llorito 
hill and the Club Gimnàstic de Tarragona football sta-
dium, northeast of Tarragona centre. They are easily 
accessed via the narrow paved road that goes to Font 
del Llorito (at the foot of the hill of the same name) 
and the road running next to the football stadium. Ex-
tensive and intensive quarrying is still in progress in 
this area (Fig. 191).

type of quarry: Opencast. 
extraction fronts: A total of ten quarry sites has 

been identified either in the literature or through field 

Figure 238. El Llorito and La Salut: location of the quarry sites 
and sketch of El Llorito quarry site 4 (Orthophoto of Catalo-
nia, 1:50.000, ICC). 
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surveys. Although eight quarries are recorded in previ-
ous studies, only five of them were located during this 
survey: quarry site 1 (UTM 31T 355286 4555297), 
quarry site 2 (UTM 31T 355265 4555302), quarry site 
3 (UTM 31T 354983 4555214), quarry site 4 (UTM 
31T 354866 4554580) and quarry site 5 (UTM 31T 
354653 4554562). Quarry sites 6, 7 and 9 either have 
not survived due to continued extraction and road im-
provements and therefore only their approximate loca-
tion can be given. Our survey also found two previ-
ously undocumented quarry sites: quarry site 8 (UTM 
31T 354816 4554648) and quarry site 10 (UTM 31T 
355269 4555010) (Fig. 238).

evidence of extraction technique: Even though 
the evidence of extraction following traditional meth-
ods is not abundant, some vertical walls showing par-
allel grooves (tool marks) and small trenches to delimit 
blocks were identified during the survey. A group of 
rectangular blocks on the track leading to Santa Maria 
del Llorito chapel is worth mentioning, although it is 
not clear from which quarry front they came. 

extracted elements: A wide range of elements was 
extracted from these quarries, although there is little 
evidence of this at the quarry sites. Indeed, the archae-
ological record shows that blocks from El Llorito were 
used to produce not only large objects such as pedes-
tals, epigraphic monuments and sarcophagi, but also 
facing slabs, crustae and opus sectile pieces. Its use for 
mosaic tessellae is also very likely, although no analysis 
has yet been undertaken in this area. 

6.6.1.2. Previous studies
Not much is known about El Llorito quarries, ex-

cept for the kinds of stone quarried there in Roman 
times. No archaeological excavations have been under-
taken and it is only lately that there have been attempts 
to study them. This is partially due to the destruction 
of most of the older fronts by the continuous quarry-
ing of the area. 

Nevertheless, their material, Santa Tecla stone, is 
the best known local material quarried near Tarraco, as 
it has been subject of several studies during recent dec-
ades. Among them, the work initiated at the Univer-
sitat Autònoma de Barcelona (UAB) by Drs A. Àlva-
rez, M. Mayer and I. Rodà stands out as it established 
the basis for its characterization, its identification as 
marmor and our understanding of its use and diffu-
sion (Àlvarez 1983, 1984; Àlvarez et al. 1994, 2009, in 
press; Àlvarez, Galindo and Prada unpublished-a;  Àl-
varez and Mayer 1982, 1992; Àlvarez, Rodà and Gu-
tiérrez Garcia-M. unpublished-b; Mayer 1992; Mayer 
and Rodà 1985, 703; Rodà 1994, 1997, 1998, 2004a, 
2005). 

Following their work, Santa Tecla stone has been 
also included in other studies of Roman quarries 
(Braemer 1984, 61; 1986, 309, 312; Cisneros Cun-

chillos 1988a, 65; Massó 1987, 133, 136) and widely 
identified not only as the medium used for numerous 
epigraphic inscriptions in Mataró, Terrassa, Barcelona, 
Lleida and its province (see IRC I, II, III and IV) and 
in Tarragona itself (see RIT and Scripta Manent ex-
hibition catalogue), but also as part of the decorative 
programme of many Roman sites around Catalonia, 
including Can Xammar in Mataró (Àlvarez and Mayer 
1990; Àlvarez, Mayer and Pera 1992), Can Modolell 
in Cabrera de Mar (Àlvarez and Mayer 1998), Els 
Munts in Altafulla (Gutiérrez Garcia-M. Remolà and 
Tarrats forthcoming; Otiña 2002, 2003, 2005), Els 
Antigons in Reus (Àlvarez, Gutiérrez Garcia-M. and 
Pitarch 2006a) and, of course, Tarragona again (Àlvar-
ez 1989; Montón 1996). Also in Tarragona, a local sar-
cophagus workshop using Santa Tecla stone has been 
identified (Rodà 2001, 2002). Stone with a strong re-
semblance to that of Santa Tecla was identified by M. 
Mayer at Sagunt (Mayer and Rodà 1991), although 
only through macroscopic observation. However, the 
presence of Santa Tecla stone at more distant places 
(Zaragoza and Cartagena) has recently been confirmed 
through petrographic and cathodoluminescence anal-
ysis (Àlvarez et al. 2009; Lapuente 1999; Lapuente, 
Turi and Blanch in press; Soler 2003). 

As for the quarries per se, they were included in 
the Carta Arqueològica del Tarragonès in 1990 (IPAC 
2006b) and although some of the previously men-
tioned studies included sections on them, they were 
also studied in detail, from both a geological and an 
archaeological approach (Àlvarez, Galindo and Prada, 
unpublished-a; Àlvarez et al. 2009, in press; Àlvarez, 
Rodà and Gutiérrez Garcia-M. unpublished-b; Fab-
regat 1997; Gutiérrez Garcia-M. 2003, 80-87; Prada 
1995; Rodà and Gutiérrez Garcia-M. 2004a, 65-66). 
These studies also include some references to llisós, as 
this was extracted from the same areas as Santa Tecla 
stone. However, the poor state of preservation and the 
lack of clear evidence of Roman extraction, due to the 
unceasing quarrying at El Llorito that continues today, 
is an obvious and significant drawback. 

6.6.1.3. The stone
common name: Santa Tecla stone (pedra de Santa 

Tecla) and llisós. 
Lithology: Santa Tecla stone is a Cretaceous lime-

stone that belongs to the mid Lower Cenomanian 
materials that are in contact with those of the Upper 
Albian (Àlvarez 1989; Àlvarez, Galindo and Prada, 
unpublished-a; Àlvarez et al. 2009, 37-39; Àlvarez et 
al. in press, 159). They all run in a northeasterly direc-
tion and form a narrow (1 km wide), although long 
(6 km) stretch of land. These materials are mainly 
whitish to beige/yellow micrites to dolmicrites and 
dolsparites; Santa Tecla stone comes from the base of 
this unit, which is mainly made up of stratified yellow 
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dolmicrites that change into biomicritic and biosparitic 
limestone. It is a marine formation limestone with a 
good stratification that progressively goes from nodular 
formations to large layers of very compact limestone, 
such as biomicrites and sparites with variable degrees of 
dolomitisation affected by karstic activity  (Fig. 102). 

On the other hand, llisós is a micritic limestone be-
longing to the same formation as Santa Tecla stone. It 
was initially classified as belonging to the Senonian ep-
och (Àlvarez et al. 1994, 23), although recent studies 
confirm that it is in fact of an earlier date than Santa 
Tecla stone (Àlvarez, Galindo and Prada unpublished-
a). In fact, it appears on a lower level than Santa Tecla 
stone and therefore it is now thought to be either a 
Lower Cenomanian or Upper Jurassic material.  

The profusion of materials with features in be-
tween these two types of stone is worth pointing out. 
The uppermost layer is Miocene (La Savinosa stone), 
although its exploitation at El Llorito is not clear.  

Macroscopic description of the material: Santa 
Tecla stone is a very compact, usually yellow to golden 
limestone with some small white veins or white areas of 
recrystallised calcite and scattered red striae (stylolytes 
refilled with iron oxides). It may also have other shades, 
such as pink and sometimes even light grey, although 
these are less frequent. Despite the fact that its colour 
range is very wide and varies significantly, an attempt 
to detail the shades by using the Rock Color Chart is 
still useful if taken as a mere orientation (Rock Color 
Chart 1980). The commonest type (golden yellow to 
yellow) goes from 10YR 6/6 to 5Y 6/4 with 10YR 8/6, 
5Y 8/4, 5Y 7/2 and 5Y 7/6 as intermediate shades. 
The pink variety of Santa Tecla stone is less common 
and usually ranges from very pale pink to violet shades 
with darker spots (they range from 5R 8/2 to 5R 6/2, 
although also there are some 5R 5/4, 10R 6/2, 5 RP 
8/2 to 5RP 6/2, 5YR 6/1 and 5YR 7/2) (Fig. 109).

A wide range of the light grey to yellowish grey 
limestones from these quarries are actually llisós or 
types of stone displaying intermediate features (be-
tween Santa Tecla stone and llisós). 

Santa Tecla is a good quality stone and is still widely 
used. Indeed, its composition (micritic limestone with 
an almost total absence of accessory minerals) result-
ing from a homogeneous, unperturbed sedimentation 
(Àlvarez 1989, 396) had a strong influence on its qual-
ity as ornamental stone that can be polished. During 
Roman times it was considered a marmor, although 
its common name comes from the fact that the Santa 
Tecla chapel in Tarragona cathedral is decorated with 
several varieties of it.

Llisós is a fine-grained limestone whose colour rang-
es from a dark grey (almost black) to brownish yellow 
or greenish brown, occasionally with a very light tinge. 
It presents numerous white veins of recrystallised cal-
cite of variable thickness as well as common to sparse 

fossil shells and algae remains and occasional mineral-
ised stylolytes. Despite being of a lower quality than 
Santa Tecla stone, the fact the calcareous cement is im-
pregnated with clay minerals contributes to giving it a 
smooth, shiny appearance when polished (Fig. 111). 

Microscopic description of the material: Santa 
Tecla stone can be classified as a packstone (Dun-
ham 1962) or a biomicrite (Folk 1959), the original 
texture of which has been transformed into a crys-
talline limestone by diagenetic processes (Fig. 110). 
Alternatively, it can be described as a microsparstone 
(with crystals <10 µm) to a sparstone (with crystals 
>10 µm) as, although it is mainly composed of a 
micrite matrix, it also shows irregular areas of spar-
ite (Wright 1992). Santa Tecla stone usually presents 
scattered areas of recrystallised calcite and sometimes 
has later fractures filled by secondary calcite with a 
larger grain size. Stylolytes with iron oxide accumula-
tions resulting from a late diagenetic process give the 
reddish tinge to the stone. Its composition is mainly 
calcareous with a very low presence of detritic quartz, 
which appears scattered throughout the matrix. No 
fossils with their original shells are preserved in Santa 
Tecla stone, although calcite fillings (sparite) of shell 
moulds can occasionally be made out. These are bi-
valves (lamelibranquia) with the usual curved shape. 
Likewise, plates from crinoids that developed sintaxial 
growths of sparite are sometimes found (Àlvarez et al. 
2009, 29-30; in press, 131).

Cathodoluminescence analysis (CL) reveals com-
plex patterns, shapes and limits of sparry crystals, 
which are much more evident than under ordinary 
light. Indeed, the sparite areas exhibit luminescence. 
This shows that the limits of the calcite crystals cor-
respond to areas containing elements that activate 
luminescence (Mn2+) and a gradual change from the 
surface to the centre of some crystals, which reveals a 
compositional variation during its growth (Àlvarez et 
al. 2009, 30; in press, 131). 

Llisós has not yet been as well characterized as 
Santa Tecla stone. However, its petrological analysis 
reveals that it is a micritic limestone with numerous 
recrystallised calcite veins of various thicknesses (0.05 
to 1 mm). Thus, it can also be classified as a biom-
icrite (Folk 1959) or, alternatively, a microsparstone 
(with crystals <10 µm) (Wright 1992). The micrite 
that forms the matrix is impregnated with clay miner-
als, which give the stone its grey to dark grey colour. 
There are abundant mineralized stylolytes, haema-
tites and iron oxides. However it can be differentiated 
from Santa Tecla stone, as bioclasts are abundant and 
clearly visible; despite the fact that they are usually 
very fragmented and thus difficult to identify, mili-
olids, foraminifers, algae and small fragments of bi-
valves can be sometimes spotted (Àlvarez et al. 2009, 
30) (Fig. 112). 
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374. For an exhaustive compilation of Santa Tecla stone and llisós uses, see the recently published monographic book on Santa Tecla 
stone (Àlvarez et al. 2009, 57-71). 

375. A volumetric study of the lithic material was undertaken at this site and provided very interesting information, as Santa Tecla stone 
was found to be 55.86% of the total amount of marmora used; this illustrates its prolific use as decorative stone in the villae built along the 
northeast coast of Spain (Àlvarez and Mayer 1998, 517-518). 

376. The preliminary analysis of this villa’s remains has shown that Santa Tecla stone was by far the most predominant ornamental mate-
rial (Àlvarez, Gutiérrez Garcia-M. and Pitarch 2006a). 

377. The re-study of stone material has led to the identification of this stone as part of the decorative programme and showed that it was 
used together with the best imported marmora (Gutiérrez Garcia-M., Remolà and Tarrats, forthcoming; Otiña 2002, 2003, 2005). 

378. The pit dates from the 5th century AD and several foreign marbles were also found there (Àlvarez 1989). 
379. See footnote 375. 
380. See the study of the lithic material by geologist A. Àlvarez (Àlvarez and Mayer 1990; Àlvarez, Mayer and Pera 1992). 

use of the material: Santa Tecla stone has been 
used for a very wide range of purposes.374 It first use 
was as building stone; small, irregular chunks of Santa 
Tecla stone have been recognised in opus caementicium 
mixtures in several of ancient Tarraco’s public build-
ings, namely the Roman circus vaults, the Roman 
amphitheatre and the Provincial Forum (Àlvarez et al. 
1994). Nevertheless, its use in architecture increased 
significantly when it concerned decorative architectur-
al elements such as cornices, bases, thresholds, socles 
and architraves (Fig. 239). The cylindrical cornices 
with epigraphic inscriptions found at Can Modolell 
(modern Cabrera de Mar) or the bench fragments 
(sedes) from the modern towns of Rubí and Badalona 
(near Barcelona) are illustrative (IRC I 86, 56 and 
144). However, in the case of columns made of Santa 
Tecla stone, the only one so far identified was found in 
modern Barcelona. It is a column shaft that was reused 
in the construction of the first episcopal palace, which 
was built over a Roman house, the remains of which 
are below Sant Iu square (MUHBA). 

Moreover, Santa Tecla stone was largely used for 
floor or wall decoration, either as part of opus sectile 
compositions or simply as decorative crustae and sur-
face facing (either wall veneers or flooring slabs). Il-
lustrative examples are the opus sectile found at Can 
Modolell (Cabrera de Mar, near modern Mataró)375 
and Baetulo (modern Badalona), while simple crustae 
have been found among the archaeological material 
from the villas of Els Antigons (near modern Reus)376 
and Els Munts (modern Altafulla),377 the Roman 
baths of Sant Miquel Street and a late Imperial period 
waste pit in the provincial forum of Tarraco (modern 
Tarragona),378 many other rural establishments and 
urban buildings in the area of Iluro (modern Mataró), 
north of Barcino (modern Barcelona), the already-
mentioned villas of Can Modolell (Cabrera de Mar)379 
and Can Xammar (Mataró).380

On the other hand, examples of the use of Santa 
Tecla stone as an epigraphic medium are profuse. It 
was the material chosen to produce an extensive assort-
ment of stelae (RIT 210, 216, 635, 645 and 909, which 
have bas-relief or carved decoration), altars (IRC I 39, 

RIT 19 and 41), commemorative stones (the parallel-
epipedic dice IRC IV 126 and 133) and plaques (RIT 
7, 23, 219, 244, 249, 366, 378, 435 and 446, among 
many others; IRC I 157, IRC IV 119-120, 184, 203, 
281, 288-289, 296 and IRC II 76), and both tripar-
tite and monolithic pedestals. Indeed, pedestals are 
the most common epigraphic monuments produced 
in Santa Tecla stone. Abundant examples have been 
documented and, together with crustae and paving 
slabs, they were the most widely distributed Santa 
Tecla stone objects. Thus, they have been found not 
only in Tarraco and its immediate territory, where they 
are abundant (RIT 69, 166, 169, 284, 452, 441, 906, 
IRC II 7*, 8*-10*, 9* and 13* and RIT 65), but also 
in other parts of northeastern Hispania, such as the 
areas around the main coastal towns of Iluro (mod-
ern Mataró) (IRC I 97, 98, 99, 100, 103, 105), Ba-
etulo (modern Badalona) (IRC I 135, 137-138, 140), 
modern Vilanova i la Geltrú (IRC I 9) and especially 
Barcino (modern Barcelona) (IRC IV 1, 10, 14, 17, 
20-21, 23-27, 29, 32-33, 35, 37, 41-43, 45, 52-53, 
55, 61, 64, 67-71, 73-74, 83-85, 87, 88, 95-98, 100, 
103, 105-106, 107-108, 110-111, 113, 115-116, 
123-125, 128, 130-132, 134, 136). Some pedestals 
have also been identified at Egara (modern Terrassa) 
(IRC I 6, 66, 9, 70, 71 and 77), modern Rubí (IRC I 

Figure 239. Possible piece of a monumental architrave current-
ly on display at the Roman villa of Centcelles (RIT 908).  
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381. Despite M. Claveria’s report (cf. Claveria 2008, num. cat. 30 to 37), direct observation of these pieces has confirmed they are actu-
ally made with Miocene, shelly limestone. My warmest thanks to Dr J.A. Remolà (MNAT) for the opportunity to examine them and for 
the information he provided. 

382. The poor condition of some of the sarcophagi makes it difficult to distinguish whether they are made of Santa Tecla stone or llisós, 
and thus we must wait until a petrographic analysis is carried out on them. 

55, 56) and Caldes de Montbuí (IRC I 33-34, 42-43). 
Among these, the honorific parallelepipedic pedestals 
stand out as the most abundant type and, thanks to 
an in-depth study, a workshop at Tarraco producing 
a large number of semi-manufactured and completely 
finished pedestals that were subsequently distributed 
to other areas, has been identified (Rodà 2001, 2002). 
The case of Barcino is demonstrative: eleven out of 
twelve moulded, parallelepiped pedestals dedicated to 
L. Licinius Secundus, a powerful freedman of the con-
sul Licinius Sura, friend and counsellor of Emperor 
Trajan, were made of Santa Tecla stone (IRC IV 83, 
84, 85, 87, 88, 95, 96, 97, 98, 100 and 103). 

Due to the fact that it is not very suitable for carv-
ing, the decorative motifs on Santa Tecla stone are 
not usually very elaborate. Mouldings are sometimes 
found on architectural elements, while the few exam-
ples of decorated epigraphs have quite simple motifs. 
They are found on some funerary stelae in the form 
of bas-relief or incised motifs (RIT 210, 216, 635, 
645 and 909), which, once it had been confirmed 
that the pulvini from Tarraco are made of a bioclas-
tic local stone (El Mèdol stone),381 remain as the few 
objects with decoration to be completely made with 
this material. 

A special mention must be made of the sarcophagi. 
Once it had been established that the more elaborate 
limestone sarcophagi found in the Tarraco necropolis 
were in fact made of kadel stone (from near Carthage, 
Tunisia) and thus imported from North African work-
shops, the study of the others made of local Cretaceous 
stone led to the identification of a local workshop in 
Tarraco (Àlvarez et al. 2009, 51; in press, 133-134; 
Claveria 2001; Rodà 1990b, 2001). The decoration 
of the sarcophagi made of local Cretaceous limestone 
is very simple, normally fluted motifs, and only two 
have been identified as Santa Tecla stone, one from 
the same necropolis (cf. Claveria 2001, num. cat. 
31) and another found in modern Sitges (cf. Claveria 
2001, num. cat. 12). The rest were either made with 
llisós (cf. Claveria 2001, num. cat. 28 and 30) or a 
local limestone which it has not yet been possible to 
identify.382 

Nonetheless, the fact that this same material was 
also extracted at La Salut quarry must be mentioned 
because, although the lithology at that site does not 
lend itself to the extraction of large blocks, it is still 
enough to provide stone for smaller elements such as 
crustae or facing slabs. Thus, it is not possible to con-
firm without any doubt that these elements came from 

the quarries of El Llorito and not from La Salut, al-
though the short distance between the quarries means 
that this is of little importance.

As far as llisós is concerned, its use can be consid-
ered to be more or less the same as that of Santa Tecla 
stone, although with some variations. Even though at 
first it seemed that it was less used and less appreci-
ated than Santa Tecla stone, the examples of its use 
have led us to reconsider this idea of a second-rate 
stone, at least up to a point. As already mentioned, 
the exploitation of llisós was strongly related to that 
of Santa Tecla stone and, in a certain way, this is re-
flected in its use. Roughly speaking, we find llisós 
basically used for the same purposes as Santa Tecla 
stone. To begin with, it has been recognized as part of 
the building material used for the opus vittatum in the 
Roman amphitheatre (Àlvarez et al. 1994), although 
not in any of the architectural elements. Similarly, 
scattered crustae fragments have also been found, al-
though always in relation to decorative programmes 
in which Santa Tecla stone is also used and in the 
context of ancient Tarraco. It is worth noting, for 
instance, the finds of llisós crustae in the 5th century 
AD waste pit excavated in the provincial forum (Àl-
varez 1989) and, on the other hand, its absence in the 
ornamental stone assemblages from such important 
places as the Roman villas of Els Munts (Altafulla) 
and Els Antigons (Reus), where Santa Tecla has stone 
played a pre-eminent role (cf. Àlvarez, Gutiérrez 
Garcia-M. and Pitarch 2006a; Gutiérrez Garcia-M., 
Remolà and Tarrats forthcoming; Otiña 2002, 2003; 
cf. Otiña 2005). 

However, the strong link between llisós and Santa 
Tecla stone is more clearly reflected when it comes to 
epigraphy and sarcophagi production. The number 
of epigraphs in llisós is very significant. Among them, 
pedestals continue to be the most numerous type of 
monument and they follow the same stylistic pattern 
as those of Santa Tecla stone, which confirms the com-
mon imitation of a same pattern, very likely as a re-
sult of them being products of the same workshop. 
This uniformity of pattern applies to both tripartite 
pedestals (RIT 59, 86, 87, 284, 329 and 345) and 
monolithic ones (RIT 80, 413, 440). There are fewer 
examples of altars, although they are still of great im-
portance. Like the pedestals, llisós altars clearly follow 
the same manufacturing patterns as those of Santa 
Tecla stone (RIT 49, 54, 204, 725, 770, 25367 and 
25370; the group currently on display in Room I at 
the MNAT and especially those with inventory num-
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383. They are still unpublished and have no inventory number, but they were found during the 2004 campaign in stratigraphic context 
2262. My warmest thanks to Dr J.A. Remolà for the opportunity to examine these altars and the information he provided me. 

384. This sarcophagus is currently deposited at the MNAT (inventory number MNAT-366) (cf. Claveria 2001, num. cat. 45).
385. This sarcophagus is currently deposited at the MAC-Barcelona (inventory number 9569) (cf. Claveria 2001, cat. 54). 
386. A comprehensive description of Santa Tecla stone area of dispersion is provided by Àlvarez et al., 2009, 71-80.
387. This very recent discovery consists of some crustae deposited at the Museo de Huesca, which are being studied by Dr P. Lapuente 

and her team. My warmest thanks to them for this very interesting information. 

bers MNAT-775 and MNAT-679, as they are made 
of the most typical type of llisós). Anepigraphic altars 
have also been recorded, including those found at the 
Roman villa of Els Munts.383 The funerary inscription 
of Aemilius Valerius Chorintus (RIT 336) and Titus 
Geminus Philippus’ epigraph (RIT 378) show that 
commemorative blocks and plaques were also made 
from llisós. However, the most elaborate epigraphs 
are the stelae showing some sort of decoration on the 
top, among which the one dedicated to the charioteer 
Eutyches (RIT 444) stands out, and in particular the 
funerary cratera with egg and dart motifs currently at 
Museu Diocesà de Tarragona (RIT 405), which is a 
unicum in the epigraphic record of Tarraco (Fig. 240).

Nevertheless, the most relevant use of llisós is re-
lated to the manufacture of more elaborate pieces 
that require a higher degree of work: the sarcophagi. 
As already briefly mentioned, many sarcophagi were 
manufactured in Cretaceous limestone at a local 
workshop. Both Santa Tecla stone and llisós were used 
for this purpose and in both types the absence of very 
elaborate decorative motifs is obvious. This can be ex-
plained by the similar quality of these stones (i.e. they 
are quite unsuitable for carving and sculptures). How-
ever, there are some cases in which llisós sarcophagi are 
decorated with a cartouche, a kind of medallion or a 
central sertum, such as those of Aurelia Pia (RIT 516), 
which also has fluted motifs, and Claudius Saturni-
nus, which also has columns and capitals in the cor-
ners (RIT 396).384 Other examples of llisós sarcophagi 
with relatively elaborate decoration are the one with 
two small cupids holding a garland, currently in the 
church of  Santa Tecla la Vella (Claveria 2001, num. 
cat. 47), and the sarcophagus lid with a central tab-
ula ansata, the inscription ‘Alethi ave’ and again two 
small cupids holding a garland (RIT 503).385 There-
fore, llisós is more ductile when compared to Santa 
Tecla stone, although the decoration is still not rich 
and according to the archaeological data, it was not 
exported.

To date, there have been no reports of sculptures 
made with either Santa Tecla stone or llisós. 

Area of diffusion:386 Santa Tecla stone had a quite 
wide circulation. Through the identification of archi-
tectural elements, slabs, epigraphs and other objects, 
we can clearly see that this material went beyond 
the limits of a merely local distribution. Indeed, its 
geographical dispersion covers not only most of the 

northeastern sector of the conventus Tarraconensis, 
but also further away places as Santa Tecla stone slabs 
have been discovered at the orchestra of the theatre of 
Caesar Augusta (modern Zaragoza), up the Hiberus 
River (the modern River Ebro), and, more recently, 
some crustae were found among the archaeological 
material from the site of Labitolosa, on the slopes 
of the Pyrenees387 (Àlvarez et al. 2009, 80; in press, 
134; Lapuente 1999; Lapuente, Turi and Blanch in 
press; Royo et al. forthcoming). However, they are 
not the most distant examples, as Santa Tecla stone 

Figure 240. Llisós crater decorated with egg and dart motifs at 
the Museu Diocesà de Tarragona (RIT 405) (Photo I. Rodà). 

Figure 241. Map of Hispania showing the distribution of Santa 
Tecla stone.



214

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

388. The single example of pedestal identified as possible Santa Tecla stone at Girona (IRC III 3) is not absolutely clear from macroscopic 
observation and should therefore be further checked (i.e. by petrological analysis) to confirm it. 

389. Broccatello or Jaspi de la Cinta, as it is known locally, is a highly valued limestone quarried at the quarries of Barranc de la Llet (near 
modern Tortosa) (see below, 7. Quarries around the town of Dertosa). 

use at Carthago Nova (modern Cartagena) has been 
recently confirmed. Ornamental slabs and crustae were 
also used to embellish the public and private build-
ings of that town, including the theatre orchestra and 
the domus on Saura Street (Àlvarez et al. 2009, 96; in 
press, 134; Soler 2003, 2004). The discovery of Santa 
Tecla stone among the materials of some of the vil-
las in the territory of Carthago Nova confirms that its 
presence in such a distant place is not a mere coinci-
dence, but the result of a distribution whose detailed 
characteristics and channels have still to be elucidated 
(Fig. 241).

Moreover, the degree of Santa Tecla stone pres-
ence is patchy, even within the northeastern corner of 
Hispania. The vast majority of Santa Tecla stone ob-
jects have been found in Tarragona and its territorium. 
Likewise, the use of Santa Tecla stone for flooring and 
wall veneer is particularly common near the quarries, 
i.e. in the town of Tarraco and in particular at the 
magnificent Roman villae in its surroundings, includ-
ing Centcelles (Constantí), Els Munts (Altafulla) and 
Els Antigons (Reus). However, Santa Tecla stone is 
also quite profuse in Barcino (modern Barcelona) and 
its surrounding territory. As already seen, the number 
of epigraphic monuments, especially parallelepipedic 
pedestals, made in Santa Tecla stone and found in 
modern Barcelona is exceptional. In the area around 
Barcino there are other examples of the widespread use 
of Santa Tecla stone. Indeed, some crustae from the or-
namental material of a Roman villa were documented 
at a late Roman waste pit excavated in the courtyard 
of the rectory of Sant Pere in Gavà between 1989 and 
1990 (Esteban et al. 2006). The same type of use is 
documented in modern Rubí (Can Fatjó, the Roman 
villa of Can Cabassa, Sant Llorenç de Fontcalçada 
and Can Tintorer), as well as at Can Pedrerols de 
Baix (in modern Castellbisbal), while two inscriptions 
found at Can N’Alzamora and Can Xercavins show 
that Santa Tecla stone epigraphic monuments also 
reached this area (IRC I 55 and 56). Terrassa (ancient 
Egara), Caldes de Montbui (ancient Aquae Calidae) 
and Granollers provide further evidence of its use, in 
the first two places as an epigraphic medium (Àlvarez 
1984; and IRC I 33, 34, 35, 39, 42 and 43) and in the 
latter for facing in the Roman baths of the villa of Can 
Jaume (Àlvarez et al. 2009, 75). 

In addition to Barcino, Santa Tecla stone was also 
appreciated and used in other coastal towns such as Ba-
etulo (modern Badalona), mostly as epigraphic monu-
ments (IRC I 135, 137-138, 140), Iluro (modern Ma-
taró), where crustae and slabs have been found at Can 

Xammar and Torre Llauder, as well as epigraphs (IRC 
I 97-100, 103, 105), and modern Cabrera de Mar, 
where Santa Tecla stone is well represented among 
the ornamental stones of Can Modolell (Àlvarez and 
Mayer 1998). 

The single example found in the area between Tar-
raco and Barcino and the Laietania region is a pedestal 
at Vilanova i la Geltrú (IRC I 9=RIT 932), an indica-
tion that the local El Garraf limestone was not good 
enough to keep the influence of Santa Tecla stone 
at bay. Likewise, there is a much lower incidence 
of Santa Tecla stone epigraphic monuments further 
inland, although the examples, namely Prats de Rei 
(IRC I 18, 19, 21, 22 and 23), Iesso (modern Guis-
sona) (IRC II 73, 76, 79, 82, 7*, 8* and 9*) and Ilerda 
(modern Lleida) (IRC II 1, 3, 6), show that this stone 
was still sufficiently highly valued to transport it long 
distances inland, even to places where it could not be 
taken by river. 

Nevertheless, the lack of Santa Tecla stone at Em-
poriae (modern Empúries) and Gerunda (modern 
Girona),388 in the northeastern corner of present-day 
Catalonia, and Aeso (modern Isona), really stands out 
in the general distribution overview. The concurrence 
of other local Cretaceous limestones of a similar ap-
pearance and quality is the reason Santa Tecla stone 
objects did not enjoy much success in these regions; 
either the same objects could be produced locally by 
using stone from nearby quarries or the appearance 
of Santa Tecla stone was thought to be too common 
to make it worth paying the transport costs. Similar-
ly, the existence of broccatello389 at Dertosa (modern 
Tortosa) is the reason for the absence of epigraphic 
monuments and other objects in Santa Tecla stone in 
that area. Farther south, however, its area of influence 
reaches as far as where Buixcarró stone, a widely ex-
ploited and used stone from Saetabis (modern Xàti-
va), and a local bluish-grey limestone from Saguntum 
(modern Sagunt), predominate (Mayer 1998; Mayer 
and Rodà 1991; Rodà 2005).   

One of the factors that explains its diffusion is the 
probable export of semi-manufactured or finished mon-
uments, such as the tripartite pedestals, which show a 
strong uniformity not only in their raw material (Santa 
Tecla stone), but although also in their typology. 

On the other hand, the area of llisós distribution is 
much smaller. To date it has only been identified in ar-
chaeological contexts belonging to the urban centre of 
Tarragona (ancient Tarraco and its suburbia) (Àlvarez 
1989). Its absence from even its immediate territory 
is  worthy of attention, as llisós was not even found at 
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390. Buixcarró stone is a Cretaceous, fine-grained (micritic), yellow limestone with very thin, small veins and white spots caused by the 
presence of recrystallised calcite. The abundance of mineralized stylolytes of diagenetic origin gives it a very characteristic look. Microscopic 
observation reveals that it has a calcite cement with slight dolomitisation and detrital quartz, as well as occasional strongly diagenised bio-
clasts (Cebrián forthcoming). 

391. It is a limestone with marked chromatic variation and appearance, even within the same fragment, which makes it very difficult to 
describe. Nevertheless, it usually has a red to pink cement where clasts, veins and other recrystallised areas are included. White and/or dark 
red veins are abundant (for a more detailed description see Borghini 1998, 285-287; Gnoli 1988, 145-146; Lazzarini 2004, 93). 

392. For a more detailed macroscopic and microscopic description, see above 4.3 Local stones identified in the archaeological record (un-
der 4. Quarries of Aeso and its territory) and 3.3 L ocal stones identified in the archaeological record (under 3. Quarries of the northeast). 

393. This stone can hardly be mistaken for Santa Tecla as it is a much more homogeneous, yellow limestone that does not have small 
veins (for a more detailed description see Borghini 1998, 214-215; Gnoli 1988, 139-141; Lazzarini 2004, 85; Rodà 2005).

394. There are two inscriptions from Barcelona that mention a ‘basis lapidea aere clusa corrupta’ that were replaced by marmorae ones, 
which still can be read and are definitely made of Santa Tecla stone (IRC IV 107 and 108). Another example is an inscription that reads 
‘titulum sulcato marmore ferro’ in which the name marmor refers to Santa Tecla stone (RIT 441).

the Roman villa of Els Munts (Altafulla), about 12 km 
from Tarragona, or at Els Antigons (Reus), about 10 
km from Tarragona (Àlvarez et al. 2009, 66-70; Àlva-
rez, Gutiérrez Garcia-M. and Pitarch 2006a; Gutiérrez 
Garcia-M., Remolà and Tarrats forthcoming; Otiña 
2002, 2003, 2005). 

similar stones / substitute material for: There 
are several stones with macroscopic similarities to 
Santa Tecla stone. The most relevant are Buixcarró 
limestone,390 quarried at Saetabis (modern Xàtiva) and 
some varieties of Portasanta or marmor Chium,391 a 
stone quarried on the island of Chios and widely used 
across the Roman Empire. The former bears a strong 
resemblance to the commonest variety of Santa Tecla 
stone, as it is also a yellow to orangish limestone with 
very thin red veins which have some sort of parallel 
orientation; Portasanta can sometimes look a lot like 
the pink varieties of Santa Tecla stone. Nevertheless, 
they can be easily distinguished through petrological 
analysis (Àlvarez et al. 2009, 31-32; in press 132-133; 
Mayer 1998; Mayer and Rodà 1991, 44). 

Also, two limestones from northeastern Hispania 
present a macroscopic appearance very similar to that 
of Santa Tecla stone. One of them is the Cretaceous 
limestone from near Aeso (modern Isona) that, al-
though it is usually of light grey colour, it sometimes 
has a yellowish tinge and in one way or another it is 
quite similar to Santa Tecla stone. The other is another 
Cretaceous limestone, although this time from near 
Empúries. Again, the macroscopic resemblance is strik-
ing392. However, in both cases petrographic analysis is 
an easy and effective way to distinguish them, as both 
of these limestones have a high bioclastic component. 

On the other hand, some examples of Santa Te-
cla stone used as a cheap substitute for marmor Nu-
midicum or giallo antico393 from Chemtou (Tunisia) 
have been identified in northeastern Hispania, espe-
cially during late Imperial times, when the decrease in 
marmor Numidicum quarrying from the 3rd century 
AD on favoured an increase in the use of similar local 
stones as an alternative.  

No substitutes for llisós or types of stone similar to 
it have been identified in the archaeological record.

observations: Although Santa Tecla stone probably 
had a specific name in Roman times, at least among 
those who quarried, worked and distributed it, there 
is no mention of this in the literary sources. Never-
theless, there is evidence in some epigraphs that Santa 
Tecla stone was included under the generic name of 
marmor.394 

6.6.1.4. Chronology
Roman and later (early modern to recent). Al-

though Santa Tecla stone and llisós use in Roman times 
is well documented, the dating of the current quarry 
sites at El Llorito is not so straightforward. Due to the 
lack of clear evidence at the quarries, epigraphy and 
archaeological remains from stratigraphic contexts 
are crucial and the only reliable source of chronologi-
cal data on the exploitation of these local Cretaceous 
limestones. Thus, the first documented evidence of 
Santa Tecla stone use is a commemorative plaque 
found in modern Tarragona, which was dedicated to 
Tiberius before he was appointed emperor and dates 
from between 16 BC and 14 AD (RIT 66) (Fig. 242). 
Another early example is a plaque that cannot be so 
precisely dated, although it is assumed to be late Re-
publican (RIT 7). 

However, this material was widely quarried and 
used under the Flavian dynasty and without a doubt 
after Emperor Vespasian’s death (Àlvarez et al. 2009, 
80-89, Àlvarez, Rodà and Gutiérrez Garcia-M. unpub-
lished-b; Mayer 1992, 20; 1998; Rodà 1994, 1998, 
2001, 2005). By looking at the epigraphic monu-
ments, we can date the beginning of mass quarrying 
to c. 70 AD, with an increase during the Antonine 
and Severian periods. Indeed, most of the Santa Tecla 
epigraphic monuments date from the late 1st to the 3rd 
century AD. Illustrative examples of the chronological 
scope of Santa Tecla stone are the tombstones  (RIT 
211, 213) and the commemorative plaques (RIT 446) 
from the first half of the 1st century AD, while Lucio 
Fonteio Novatiano’s pedestal (RIT 279), from 96-98 
AD, and a number of other pedestals, are evidence of 
its use during the periods between Trajan’s to Marcus 
Aurelius’ reigns (RIT 296, 349, 313, 323, 324, 330). 



395. RIT 94 (c. 312 AD), 95 (324 AD) and 96 (324/326 AD).  
396. The MAC-Barcelona inventory number 9569 sarcophagus dates from the Antonine period, but RIT 396 is from the first half of 

the 3rd century AD, and RIT 516 and RIT-559 date from the 3rd century AD. 
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Santa Tecla stone use from late Flavian times to the 
early 3rd century AD is also well exemplified by epi-
graphic pedestals (RIT 168, 178, 184, 283) and many 
other inscriptions confirm the large epigraphic pro-
duction during the early Empire (up to the 3rd century 
AD) (cf. Àlvarez et al. 2009, 80-88).

Large-scale extraction seems to coincide with an 
ideological change in the concept of urban architec-
ture which, thanks to the large supply of Santa Tecla 
stone available, is reflected in the improvement and 
large-scale orientation of the town layout. Moreover in 
its architectural use, there is a slight change in the type 
of purpose to which Santa Tecla stone is put: during 
the early to late 1st century AD, commemorative uses 
(mainly pedestals) predominate, whereas from the mid 
to late 2nd to 3rd centuries AD, funerary monuments 
became more and more common (RIT 210, 238, 408, 
447, 194, 370, among others). 

Judging by the epigraphic record, extraction prob-
ably began to slow down from the 4th century AD on-
wards. This can be inferred from the reuse of Santa 
Tecla stone epigraphs, which is documented from the 
early 3rd century AD in pedestals such as that of C. 
Clodius Chariton (RIT 457), which dates from late 1st 
or early 2nd century AD and was reused for a dedica-
tion to Ulpia Severina (RIT 87), Emperor Aurelian’s 
wife. Another example is the pedestal of P. Licinus 
Laevinus (RIT 171), which bears three subsequent in-

scriptions dedicated to emperors Carus, Licinius and 
Constantinus (RIT 89, 94 and 95, respectively). This 
reuse phenomenon did not only take place in Tarraco, 
but also in other towns. An illustrative case is the ped-
estal dedicated to N. Aemilianus Dexter, which dates 
from Theodosian times (c. 387) (IRC IV 36) and was 
found in Barcino (modern Barcelona). The simultane-
ity of this phenomenon strongly suggests that the sup-
ply and transportation were in fact interrupted. 

Even if this interruption cannot be extrapolated 
to the quarrying activity, it is indeed clear that Santa 
Tecla stone extraction slowed down from the late 3rd 
century AD and especially during the 4th century AD; 
there was probably a change in the organisation of this 
industry and the production of Santa Tecla stone ob-
jects, given the flourishing production of Santa Tecla 
stone sarcophagi during this period and later (Àlvarez, 
Rodà and Gutiérrez Garcia-M. unpublished-b; Cla- 
veria 1993, 2001; Rodà 1990b, 2001). 

Consequently, it seems plausible that the quarries 
were still open but being worked less intensively and 
were possibly only quarrying ‘to order’. It is difficult 
to determine a specific date for the end of Santa Te-
cla stone extraction, as the use of already detached 
or previously discarded blocks, or the reuse of earlier 
elements may confuse our perception. Moreover, one 
must bear in mind that, as at many other quarries, the 
end of the extraction activity would not have come 
about suddenly, but as part of a process during which 
the conditions were especially favourable for a major 
boost in the reuse of materials.

Llisós follows a parallel chronological framework, 
which is not surprising if we bear in mind that both 
types of stone come from the same quarry areas and 
their extraction was strongly interconnected. Even 
though we do not have such a precise initial date for 
its use as we have for Santa Tecla stone, an overall look 
at the epigraphs confirms that a major boost in its use 
also took place during the early Empire, and in partic-
ular from the 1st century (RIT 80, 378) to the early 4th 
century AD.395 The production of llisós sarcophagi396 
from the late early Empire and throughout the late 
Imperial period suggests that the quarries were still in 
use at this time. 

6.6.1.5. Discussion
The main feature of the landscape at El Llorito is a 

very large quarry where extraction is still in progress. 
In fact, the continued and intensive extraction at this 
quarry makes it very difficult to identify the ancient 
quarries, as most of them have either been destroyed 

Figure 242. Inscription in Santa Tecla stone that marks the first 
use of this material (RIT 66) (Photo Archive MNAT).
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by contemporary working or they have been filled with 
debris. Nevertheless, there is no doubt that Roman ex-
traction took place in this area, since it is the only spot, 
together with La Salut, where Santa Tecla stone and 
llisós crop out and the one with the most favourable 
lithological traits for the use of the stone. 

Although several quarries have been identified, 
at first sight only one of them presents evidence that 
could be the result of Roman working (quarry site 
4). Nevertheless, the amount of Santa Tecla and llisós 
stone in the archaeological record points to a rather 
large extraction activity during Roman times, which 
has been probably obliterated by early modern and re-
cent extraction activity.

El Llorito quarry site 1 had already been locat-
ed by M.R. Fabregat, following A. Àlvarez (Àlvarez 
1984; Fabregat 1997, 184-190). It is on the western 
slope of the hill situated to the east of El Llorito hill 
and it is easily accessed by following a small path that 
branches off the track that runs between the hills and 
passes alongside quarry site 2. El Llorito 1 is a small 
site that is now almost completely covered by trees 
and high bushes, making it quite difficult to identify 
and examine. It does not have very regular features: 
the vertical fronts are quite irregular (Fig. 243) and 
shapeless chunks of stone fill the quarry site ground, 
although it consists of a relatively long front opened 
on the hill slope. However, no traces of small channels 
or wedge sockets made to cut out blocks from the 
rocky substratum were found; neither are there any 
terraces, vertical smooth walls or tool marks visible 
at the site. However, there is no evidence of pneu-
matic drill or explosive use either. This site exploits 
the strata that provide llisós. 

El Llorito quarry site 2 is also mentioned by M.R. 
Fabregat and A. Àlvarez, even though its location is 
not quite precise (Àlvarez 1984; Fabregat 1997, 184-
190). It is very close to the track running between El 
Llorito hill and the next hill towards the south and is 

easily found, as it has an electricity pylon right next 
to it. This extraction point is larger than the previous 
one and forms a sort of hole with a rounded outline 
on the terrain. It exploits the same geological layer 
as quarry site 1 (llisós) although the cover layer (or-
ganic stratum and crumbled soil) is thicker and not 
much of the site has vertical walls. In fact, the clearer 
vertical fronts are assembled on its northeastern edge 
(Fig. 244). Nevertheless, no traces of tool marks or 
block extraction using the traditional method (small 
channels, wedge sockets, terraces, etc.) were identi-
fied at this site. Relatively recent use of this quarry for 
aggregate or similar purposes seems to be the most 
plausible explanation for most of the extraction area, 
although earlier use is also probable (as shown by the 
few vertical walls preserved). Despite the fact that 
there is less vegetation, the site is partially filled by 
stone debris and therefore the real depth of the quarry 
cannot be assessed. 

El Llorito quarry site 3 has also been previously 
located and recorded (Àlvarez 1984; Fabregat 1997, 
184-190). It lies next to the narrow road that goes to 
El Llorito chapel from the Terres Cavades area (it runs 
next to the GR-9). This site is visible from the same 
road and is easily recognisable as the premises of an 

Figure 243. View of the western half of El Llorito quarry 
site 1.

Figure 244. View of the north eastern part of El Llorito quarry 
site 2. 

Figure 245. Part of the southern front of El Llorito quarry site 
3, almost covered by low trees and dense bushes.
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397. There are two buildings: a main one in the centre of the quarry area and another now in ruins (there is only one wall standing) on 
the upper part. 

398. The area marked with a broken line on the sketch represents a smooth, vertical wall that we were unable to check closely due to the 
vegetation in front of it, although it bears a strong resemblance to the vertical wall at the northern end (Fig. 238). It is most probably from 
the same period of extraction. 

old mason’s business.397 The front consists of two areas 
separated by a strip of unquarried bedrock on which 
the evidence of extraction is well-preserved (Fig. 245). 
However, there is no evidence of traditional extraction 
at either of the areas, as this mainly consists of irregu-
lar cuts in the stone and pneumatic drill traces. Again, 
El Llorito 3 is open on the llisós stratum, which was 
the only limestone extracted here. 

El Llorito quarry site 4 is located on the slope of the 
La Budallera area, facing the sea. It is easy to reach by 
following the road running alongside the Club Gim-
nàstic Tarragona football field and taking a crossing to 
the left (a gravel track). Like the previous sites, it has 
already been recorded by M.R. Fabregat and A. Àlva-
rez and is also mentioned in the recent monograph on 
Santa Tecla stone (Àlvarez 1984; Àlvarez et al. 2009, 
44; Fabregat 1997, 184-190). El Llorito 4 is a small, 
elongated site which combines different quarry type 
traits; indeed, even though the eastern front is quite 
shallow, the northern part could be classified as trench-
type (cf. Bessac 1999a, 32, fig. 24A; 2003b, 26, fig. 
7c), whereas the rest of it matches the ‘in terraces’ or 
‘wearing down’-type of quarry (cf. Bessac 1999a, 32, 
fig. 24A; 2003b, 26, fig. 7a and 7b). Extraction at this 
site runs in a north-south direction and was strongly 
determined by the slight inclination of the rock layers 
(Fig. 246).

Although this site has been worked relatively re-
cently (as proved by the irregularly quarried area in the 
middle), there are traces at both the northern end and 
in the southern half that confirm the use of the tradi-
tional method of extraction.398 These basically consist 
of smooth, vertical walls on which abundant traces of 
tool marks, a vague kind of terracing, small channels 
and wedge sockets (northern end; Fig. 247), smooth 

vertical and horizontal surfaces and a long channel 
(southern end; Fig. 248) are still well preserved. The 
wedge sockets have an elongated, rectangular shape 
that much resembles the type of wedge sockets found 
at other well-dated Roman quarries (Bessac 1996, 216-
224; Dworakowska 1983, 83; 1988a; Kozelj 1988a); 
they are 13 to 18 cm long, 3 cm wide and 18 to 20 cm 
apart. The channels have a V-shaped longitudinal sec-
tion and the one in the northern part is 35 cm wide on 
the surface, while the one at the southern end is 19 cm 
wide and about 4 m long. Several parallel, almost hori-
zontal and spike pattern grooves are visible, especially 
at the northern end of the quarry. This site is opened 
on quite a high stratum, which supplies the most typi-
cal yellow variety of Santa Tecla stone. 

El Llorito 4 has some elements that strongly point 
to quarrying between the 19th and the mid 20th cen-
tury. There is a gate on the track leading to the quarry 

Figure 246. General view of EL Llorito quarry site 4.

Figure 247. Part of the vertical wall with tool marks and ter-
races at the northern end of El Llorito quarry site 4. 
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399. The location map she provides places it near quarry sites 7 and 9, which have been destroyed by the recent quarrying. 
400. Its location has recently been corrected during the updating of this inventory undertaken in 2006. 
401. A defensive ditch, walls with reinforcing embankments and other smaller walls are still visible. It probably dates from the Guerra 

del Francès or Guerra de la Independència (the Peninsular War, in the early 19th century) and is related to El Llorito Fort, which lies some 
distance towards the northwest.  

site, as well as a small hut (probably for the workers). 
Moreover, very recent extraction is also confirmed 
by the evidence of pneumatic drill use, mostly in the 
middle of the quarry, where large shapeless chunks of 
stone have been cut out. Nevertheless, an ancient ori-
gin for some of the evidence preserved here cannot be 
completely ruled out. 

El Llorito quarry site 5 was opened facing east, on 
the eastern slope of the hill that is still being exploit-
ed on the west. It is very easy to access as it lies next 
to some scattered houses built on the same slope. It 
consists of a long, slightly rounded front where both 
vertical and horizontal surfaces resulting from extrac-
tion can be identified. The horizontal surfaces are quite 
smooth, basically due to the lithography of the bedrock, 
which appears here with a strong bedding, although 
the vertical ones show abundant evidence of recent use 
(i.e. pneumatic drill and explosive traces) (Fig. 249). 
No proof of earlier extraction activity has been left and 
therefore no further interpretation can be made. 

El Llorito quarry sites 6, 7 and 9 were not found 
during the survey. According to M.R. Fabregat’s in-
dications, they were in a spot that is now completely 

occupied by the present-day quarry. Since these sites 
have not been included in any other studies, that au-
thor is the only available source of information (Fab-
regat 1997, 184-190). However, she gives few details 
about them; for El Llorito 7 she only mentions that 
it is covered by an urban waste and soil dump, and, 
despite the fact that quarry site 9 was still in use when 
she was carrying out her research (judging by the by 
pneumatic drill traces), she only mentions its northeast 
to southwest layout and that the extraction was being 
carried out in a north-westerly direction. She gave no 
further data for El Llorito 6, except for its location. 

On the other hand, some confusion has been cre-
ated about El Llorito quarry site 8. Despite the fact that 
the site recorded in the Carta Arqueològica under this 
name had indeed been identified, M.R. Fabregat lo-
cated it in a completely different place.399 Basically, this 
site exploited a small strip of rock on the western slope 
of the same hill as quarry site 4. Nevertheless, no traces 
of traditional quarrying are preserved and the front is 
entirely irregular (Fig. 250); in fact, it appears to be 
more related to quarry site 5 than to quarry site 4.

Finally, El Llorito quarry site 10 is located some-
what apart from all the others. It is on the upper 
eastern slope of the hill to the east of El Llorito. This 
quarry was first recorded in the Carta Arqueològica 
del Tarragonès (IPAC 2006b)400 and later included in 
M.R. Fabregat’s study (Fabregat 1997, 184-190). It 
can be reached by following a track that turns off the 
El Llorito road that goes to the top of this hill, where 
there is a relay mast and the remains of a small fort.401 
It is a very superficial extraction and rather unorgan-
ized, as only small, not very well defined horizontal 
working levels are visible (in particular on the eastern 

Figure 248. Detail of the long V-shaped trench at the southern 
end of El Llorito quarry site 4. 

Figure 249. View of El Llorito quarry site 5 (looking south). 
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part) (Fig. 251); roughly, the whole extraction area is 
about 2 m wide and 10 m long. Nevertheless, it is clear 
that extraction work took place at this site, as scattered 
evidence is still preserved (i.e. trenches and wedge 
sockets). Only llisós stone crops out here and it seems 
plausible to think that its purpose was to supply build-
ing stone for the fort. No pneumatic drill or explosive 
traces were found at this site. 

Due to the continuous exploitation of most of the 
quarries, it is not possible to estimate the volume of 
stone extracted except at quarry site 4 (about 700 m3) 
and the northern point of quarry site 2 (about 250 
m3). Nevertheless, their proximity to the town and the 
fact that some of them face the sea probably facilitated 
the transport of the stone quarried there. This is espe-
cially clear in quarry site 4. Nevertheless, as for Santa 
Tecla stone, the value of the material would probably 
have been a good enough reason to exploit those with 
a less convenient location as well. 

Marmor Tarraconensis (i.e. Santa Tecla stone) was 
largely used for ornamental purposes, due to its ability 
to be polished and its resemblance to some imported 
marmora, such as marmor Numidicum or giallo antico 
from Chemtou (Tunisia) and marmor Chium or por-
tasanta from Chios (Greece); it was also used as an 
epigraphic medium. For this reason it was distributed 
beyond the merely local sphere to areas of northeast-
ern Hispania where there was no competition from 
other local limestones. It reached places as distant as 
Caesar Augusta and Labitolosa towards the interior of 
Hispania and Carthago Nova to the south. Despite the 
fact that llisós was probably not as highly appreciated 
as Santa Tecla stone, its use for funerary altars, wall ve-
neers and paving slabs in Tarragona shows that it was 
also prized, even if only on a local level. 

As already pointed out, the only data available to 
elucidate the chronology of the exploitation comes 

from the objects produced with these materials. 
Thus, Santa Tecla stone was extracted from at least 
late Augustan times, although the systematic and 
intensive exploitation of the quarries came about in 
the Flavian period, when its use became widespread. 
Also during this time the exploitation began a pro-
gressively complex organization that manufactured a 
large number of prefabricated or completely finished 
products (mainly parallelepiped pedestals in Santa 
Tecla stone and funerary altars in llisós). This must 
be linked to the existence of a workshop in Tarraco, 
which produced objects for export, as well as others 
that remained in the town. The peak of the exploita-
tion seems to coincide with an important ideological 
change in the urban architecture and the possibility of 
improvement and increasing prosperity in the urban 
centre, which took advantage of having fine materials 
of undoubted quality at hand. To assess the end of 
the quarrying at El Llorito is very tricky, as, despite 
the fact that the epigraphy reflects a decline with the 
reuse of early Imperial epigraphs from the 3rd century 
onwards, the production of sarcophagi evidenced at 
the Tarraco and Els Munts necropolises would have 
kept the extraction activity going.

No clear traces of Roman use at the quarries were 
found during the survey. Only El Llorito quarry sites 
4 and 10 preserve traces of traditional quarrying 
methods (e.g. smooth vertical walls, trenches to de-
limit blocks, wedge sockets and the negative traces of 
already-extracted rectangular blocks). However, the 
traces preserved at quarry site 10 are very likely to be 
related to the building of the nearby fort. Moreover, 
the difficulty of bringing the few cubic meters result-
ing from the quarrying at this point to the town is a 
major disadvantage. On the other hand, there are two 
factors that do not allow us to completely rule out 
a Roman use of El Llorito 4. On the one hand, the 
wedge sockets documented at this quarry show the 

Figure 250. Part of El Llorito quarry site 8. Figure 251. View of the terraces on one of the several fronts 
that make up El Llorito quarry site 10.
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402. See above, 6.6.1.2 Previous studies (El Llorito).
403. See above, 6.5.3 La Savinosa. 
404 The height and lack of weathering on the front strongly suggest it. 

same elongated, rectangular shape as those discovered 
at well-dated Roman quarries. Moreover, its location 
on slope facing the sea, which would have facilitated 
to a large extent the transfer of the blocks from the 
quarry to Tarraco, seems to reinforce the idea that it 
was opened during the early stages of stone exploi-
tation in the La Budallera area. Nevertheless, most 
of the traces at quarry site 4 are probably the result 
of post-mediaeval or modern extraction, as the gate 
and the small hut nearby suggest. Besides, the type of 
evidence (a very systematic extraction and very large 
blocks as demonstrated by the long trench) strongly 
points to this date as well. Besides, the widespread 
use of Santa Tecla stone during early modern times, 
as seen in the baroque chapel of Santa Tecla in Tar-
ragona cathedral and in many other buildings of this 
period in Tarragona, would probably have resulted in 
intense quarrying in this area. The incessant activity 
even today is the cause of the irreparable loss of this 
kind of evidence. 

6.6.2. La salut

6.6.2.1. Basic quarry features
Location: On southern slope of the Ermita de la 

Salut hill, northeast of the old town of Tarragona. The 
quarry can be easily reached by following a narrow path 
going down from the top of the hill (Fig. 191).

type of quarry:  Opencast. 
extraction fronts: Extraction at La Salut was un-

dertaken at a single quarry site (UTM 31T 354572 
4554126) (Fig. 238).

evidence of extraction technique: No clear evi-
dence of extraction using the traditional method is 
visible in this quarry (i.e. trenches, wedge sockets and 
right angles cut in the bedrock are not found here). 

extracted elements: Probably small blocks, as the 
geological traits of this site do not allow the extraction 
of large blocks. 

6.6.2.2. Previous studies
Like the El Llorito quarries, not much is known 

about La Salut quarry, apart from the fact that Santa 
Tecla stone crops out here and there is a quarry. No 
archaeological excavations have been undertaken and 
this quarry site has been related to extraction at El 
Llorito. Indeed, similarly to the El Llorito quarries, 
post-Roman use of the La Salut front has meant that 
any earlier fronts, if they existed, have been destroyed. 
As already stated, Santa Tecla stone has been the object 
of several studies that make it the best known local 
material quarried near Tarraco (modern Tarragona). 

The impossibility of distinguishing the Santa Tecla 
stone extracted at La Salut quarry from that quarried 
at El Llorito means that all implications and conclu-
sions from the studies of Santa Tecla stone already 
mentioned are also relevant to this site.402 

La Salut quarry was recorded in the official inven-
tory of archaeological sites (Carta Arqueològica) as 
having two different fronts (IPAC 2006b). It has also 
been specifically mentioned in an earlier paper (Àlva-
rez 1984), although it has only recently been studied 
in detail from a geological approach (Àlvarez, Galindo 
and Prada unpublished-a; Prada 1995) and an ar-
chaeological point of view (Àlvarez et al. 2009, 48; 
in press, 131; Àlvarez, Rodà and Gutiérrez Garcia-M. 
unpublished-b, 62-64; Fabregat 1997, 191-195; Gu-
tiérrez Garcia-M. 2003, 74-79; Rodà and Gutiérrez 
Garcia-M. 2004a, 65-66).

Finally, it is worth mentioning the fact that an area 
located near La Salut where Santa Tecla and llisós crop 
out has been mentioned in some archaeological studies 
(Àlvarez 1984; Àlvarez and Mayer 1982; Massó 1987). 
Although it has been called La Savinosa or La Sabino-
sa, it must not be confused with the La Savinosa area 
located opposite the beach of the same name, where 
several quarry sites have been located and already dis-
cussed.403 This area is just below the Casa Blanca hos-
pital facilities, within the recently developed quarter 
known as ‘Els Músics’ (the musicians). Nevertheless, 
no clear evidence of ancient workings remains at this 
point, as the hill slope has been almost completely ob-
literated, most likely in the recent past.404 

6.6.2.3. The stone
common name: Mainly Santa Tecla stone (pedra 

de Santa Tecla) although some llisós is also found at 
La Salut. 

Lithology: Santa Tecla stone from La Salut is the 
same Cretaceous limestone belonging to the mid-
lower strata that are in contact with Upper Albian 
strata, as at the El Llorito quarries (Àlvarez 1989; Àl-
varez, Galindo and Prada unpublished-a; Àlvarez et 
al. 2009, 37-38; in press, 159). Likewise, the small 
amount of llisós from La Salut is the same Late Creta-
ceous or Upper Jurassic Age limestone as that found 
at the nearby quarries of El Llorito. Since they belong 
to the same strata (La Salut quarry exploits the south-
western point of the 6-kilometre-long stretch of land 
where these geological layers crop out), they all have a 
northeasterly direction. However, the amount of dia-
classes in the strata at La Salut and the fact that they 
are more affected by karstic activity is notable and 
makes it difficult to cut out large blocks or slabs of 
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405. See above, 6.6.1.3 The stone (El Llorito).
406. Idem. 
407. Idem. 
408. Idem.
409. Idem.

stone from this quarry; this may be a clue to the iden-
tification of objects made of the stone from here.

Moreover, the small size of the quarry and the fact 
that it is opened in a contact zone between the Late 
Cretaceous and Upper Jurassic layers has a direct effect 
on the amount of material with intermediate features 
between Santa Tecla stone and llisós. 

Macroscopic description of the material: Rough-
ly, the same traits already described405 apply to Santa 
Tecla stone and llisós from La Salut. Nevertheless, 
Santa Tecla stone from La Salut basically belongs to 
the pink variety, even though some light yellow to 
almost light grey stone with abundant recrystallised 
calcite veins is also found. Next to these two varie-
ties, the types of stone showing intermediate traits 
between Santa Tecla stone and llisós are the most 
common (Fig. 109). 

The few examples that belong to llisós also have a 
light grey colour and present not only plenty of recrys-
tallised calcite veins but also fossil shells (Fig. 111).  

Microscopic description of the material: Micro-
scopically, no differences can be discerned between 
Santa Tecla stone and llisós from this site and the El 
Llorito quarries.406

use of the material: Because of the similar traits of 
the stone from El Llorito and La Salut, the same range 
of uses applies here,407 with the only restriction be-
ing the above-mentioned geological traits (highly frag-
mented stone), which would have probably limited its 
use to relatively small objects.

Area of diffusion: Identical considerations can be 
made for the diffusion of the material from this quarry 
and that from El Llorito since, as already stated, the 
stone from both areas is indistinguishable.408

similar stones / substitute material for: The gen-
eral similarities to other materials already pointed out 
for Santa Tecla stone409 and the fact that mostly pink 
Santa Tecla stone crops out at La Salut means that it 
bears a stronger resemblance to portasanta or mar-
mor Chium than to any other of the similar materi-
als mentioned (Buixcarró stone, Isona limestone and 
Empúries stone). Sometimes, Santa Tecla stone from 
La Salut and giallo antico (or marmor Numidicum) are 
especially difficult to tell apart. 

6.6.2.4. Chronology
Although an initial Roman use of these outcrops 

cannot be completely ruled out, no evidence of an-
cient working is visible today (its traces may have been 
destroyed by the modern or even very recent works; 

indeed, the irregularity of the front and the fact that 
most of them do not show the heavy weathering of 
long-abandoned fronts suggests that they have been 
used during the recent past).

6.6.2.5. Discussion
The quarry of La Salut consists of a single, long, 

opencast trench-type quarry (cf. Bessac 1999a, 32, fig. 
24A; 2003b, 26, fig. 7c) that runs in a north-south 
direction. One of the several small paths in the area 
crosses the quarry in a way that cuts it in half, al-
though it can be easily confirmed that both areas are 
part of the same quarry site. Despite the fact that it is 
currently filled with debris and many trees have been 
planted on its lower area, it is still easy to make out the 
quarry fronts.

As already mentioned, although the fronts are ob-
vious, their irregularity and the fact that most of them 
do not show the heavy weathering of long-abandoned 
fronts suggests that they have been used during the 
recent past. However, the evidence here does not al-
low us to be more precise about the dating of the site. 
There is a single, quite smooth, vertical wall left in the 
middle sector that seems to be the oldest part (Fig. 
252). Nevertheless, there are no traces of tool marks 
or block extraction using the traditional method (i.e. 
small channels, wedge sockets, terraces, etc.). 

The fact that it is very close to the town, on a slope 
facing it, and that transport to Tarraco would have been 
relatively easy, favours the theory of Roman quarrying 
at La Salut. Moreover, this quarry is located between 

Figure 252. View of the middle part of La Salut quarry, with 
the only preserved regular wall. 
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the El Llorito area, where the main bulk of Santa Tecla 
stone probably came from, and Tarraco itself, mean-
ing that there would have been no need to open a new 
transport route. Nevertheless, the lack of evidence at 
the site means that these are mere hypotheses. 

As with El Llorito quarries sites, it is difficult to as-
sess the volume of stone extracted before its recent use 
and only the amount of Santa Tecla objects can give us 
an idea of its importance. However, as already men-
tioned, it is not possible to distinguish between the 
stone from this quarry and that from El Llorito; only 
the obvious issue of its relatively small size is a clue to 
the fact that it only had a short-term use. The highly 
fractured nature of the geological layers makes it dif-
ficult to remove large blocks or slabs of stone from 
this quarry, which may be a clue to identifying objects 
made with stone from here. 

6.7. Triassic stone quarries in the hinterland 
of Tarraco

A single case of local Triassic stone has been iden-
tified as having been profusely used in the archaeo-
logical record of Tarraco and its territory. It is that 
commonly known as Alcover stone (pedra d’Alcover) 
because of its provenance from near the town of the 
same name, although it has sometimes also been re-
ferred to as La Lloera stone (pedra de la Lloera). This 
name also derives from its provenance, as it has been 
intensively quarried in the Pla de La Lloera area and, 
in some cases, this is still in progress. 

6.7.1. La Lloera

6.7.1.1. Basic quarry features
Location: In large area known as Pla de La Lloera 

belonging to the Alcover and Mont-ral municipal ar-
eas (Tarragonès) that can be reached from the Alcover 
to Mont-ral road (TV-7041). The exact location of the 
Roman quarries is unknown, although the material 
undoubtedly comes from this sector (Fig. 253).

type of quarry: Opencast.  
extraction fronts: A single quarry that might be 

the result of ancient extraction was identified at La 
Lloera (UTM 31T 343154 4572025) (Fig. 244).

evidence of extraction technique: Little evidence 
of artificial stone detachment was identified at this 
quarry. However, the particular lithology of this stone 
was a definite advantage; the natural stratification 
planes (horizontal bedding) were definitely used (and 
are still used today) and there was no need for small 
channels or trenches or wedge sockets to tear it out 
from the rocky substratum.

extracted elements: Due to the strong bedding, 
the extracted elements were mainly plaques of variable 

thickness and, when thick layers were available, thin, 
rectangular blocks.

6.7.1.2. Previous studies
There is evidence of Alcover stone use from as early 

as prehistoric times for making tools, although the ear-
liest evidence is a small slab with red and white decora-
tion from the Epipalaeolithic period found at a site in 
Picamoixons (Vergès 1997). It is well known that this 
stone was extracted and used until the mid 18th cen-
tury, with a peak during late 16th and early 17th cen-
turies, due a large increase in building activity in the 
area (Cavallé 1997). Quarrying at La Lloera received 
a major boost during the 1960s, when it was still be-
ing carried out manually, in an almost traditional way. 
Today, Alcover stone is still being extracted at Pla de 
La Lloera and several quarries are still operating (De 
Lucas, Mas de la Llaneta, etc). 

On the other hand, no archaeological excavations 
or surveys have been undertaken at La Lloera. Never-
theless, some local studies mention the use of Alcov-
er stone during Roman times (Cavallé 1995; Massó 
1987, 1997) and it has been identified at the ‘lower’ 
baths of the Roman villas Els Munts (modern Alta-
fulla), La Llosa (modern Cambrils) and Centcelles, as 
well as the early Christian complexes of Tarraco (López 
2006a; Macias and Ramón 1993; Otiña 2002, 2003, 
2005). Alcover stone has also been identified as the 
medium used for several epigraphic inscriptions (An-
dreu, Otiña and Curulla 2008; Roig 2000). 

6.7.1.3. The stone
Material: Commonly known as Alcover stone (pe-

dra d’Alcover) or La Lloera stone (pedra de la Lloera). 
Lithology: Although it has been erroneously de-

scribed as a Tertiary stone (Otiña 2002, 2003, 2005; 

Figure 253. Topographic map showing the location of the La 
Lloera area, near Alcover (Topographic Map of Catalonia, 
1:50.000, ICC). 
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Roig 2000), it is a sedimentary carbonate rock formed 
during the Middle Triassic in a shallow lagoon of calm 
water connected to the sea of Tethys, through a coral 
reef that restricted the entrance of seawater. These 
particular conditions created a context in which the 
continuous sedimentation of very fine particles at 
the bottom of this lagoon produced this fine stone 
in which several fossils have been perfectly preserved. 
It belongs to the Upper Muschelkalk (Riba Arderiu 
1997). 

Macroscopic description of the material: It is a 
compact, grey to light brown almost beige calcareous 
mudstone. Sometimes it may have a red colour. It is a 
very homogeneous and very fine-grained stone with 
strong bedding, which results in the natural breaking 
of the rock into sheets between a few millimetres and 
10 cm wide. Occasional fractures can also be seen in 
the rock. The fact this stone is so characteristic allows 
it to be easily identified, even macroscopically. 

Microscopic description of the material: It is a 
dolmicrite or dolomite mudstone of hypidiomorphic, 
euhedral (50-80 µm) crystals with detrital quartz silt 
(10-30%) and mica components. It appears in strong-
ly bedded layers with millimetric internal lamination 
that are sometimes separated by marly mud strata 
(Riba Arderiu 1997).  

use of the material: Alcover stone was used during 
Roman times as an epigraphic medium, a wall veneer, 
pavement slabs and for funerary purposes (mainly 
as tombstones). Representative examples of Alcover 
stone use are the flagstones on the floor of the baths 
at the Roman villa of Centcelles (near modern Con-
stantí) (Fig. 255), the alveus of the suburban domus 

in the western suburb of Tarraco (modern Tarragona) 
(López 2006a, 72), the tessellae in the mosaic of the 
villa of Paret Delgada410 (La Selva del Camp, Baix 
Camp) and in the early Christian basilicas of Tarraco 
(López 2006a, 139). Examples of wall panelling are 
the so-called ‘lower’ baths at the villa of Els Munts 
(Altafulla, Tarragonès) (Gutiérrez Garcia-M., Remolà 
and Tarrats, forthcoming; Otiña 2002, 2003) and at 
the villa of La Llosa (Cambrils, Baix Camp) (Macias 
and Ramón 1993). Fragments of Alcover stone slab 
fragments have been also identified at the villa of Els 
Antigons in Reus (Àlvarez, Gutiérrez Garcia-M. and 
Pitarch 2006a) and at the thermae discovered in Sant 
Miquel Street in Tarragona (Massó 1987). The Alcover 
stone slab found in the funerary area of Mas Rimbau is 

Figure 255. Example of the use of Alcover stone in the baths of 
the Roman villa of Centcelles (Constantí).   

Figure 254. La Lloera: lo-
cation of the quarry (Or-
thophoto of Catalonia, 
1:5.000, ICC).

410. Currently deposited at the MNAT (inventory number MNAT-45308). 
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411. Currently deposited at the MNAT (inventory number MNAT-45183). It measures 61.4 × 45.5 × 8 cm and it was discovered during 
the 1997 campaign. 

412. Inventory number MNAT (P)-757.  
413. Also deposited at the MNAT (inventory number MNAT-5135). 
414. Inventory numbers MNAT(P)-79, MNAT(P)-306, MNAT(P)-307, MNAT(P)-309, MNAT(P)-310, MNAT(P)-311, 

MNAT(P)-312, MNAT(P)-313, MNAT(P)-315, MNAT(P)-370, MNAT(P)-373 and MNAT(P)-145, respectively. My warmest thanks to 
J.A. Remolà for the opportunity to examine them.

particularly interesting, as it has a schematic menorah 
inscribed on it.411 

However, the most illustrative examples of Al-
cover stone use are the epigraphic inscriptions. Apart 
from the stone plaque on display in Room I of the 
MNAT,412 the most important are two opisthographic 
inscriptions. The first and earlier one is dedicated to 
Pompey and Scaevola (RIT 1 and 2) (Fig. 256),413 
while the second one is a funerary slab dedicated to 
several people of the same family, the Minicii, and 
dates of late 1st or 2nd century AD (Pintado, Otiña and 
Curulla 2008). 

The reuse of Alcover stone plaques is also dem-
onstrated by the plaque from the Augustan or early 
Julio-Claudian period with an inscription dedicated to 
the libertus Helvidio Artae, which was subsequently 
reused as a tomb cover in the Museu Paleocristià of 
Tarragona (López 2006b, 207-208). The importance 
of this epigraph lies not only in the fact that it proves 
that Alcover stone was indeed reused over a long pe-
riod of time, but also because the red paint has been 
preserved on the carved letters. Other minor exam-
ples are those fragments of epigraphs currently on the 
building of the old early Museu Paleocristià of Tarra-
gona among which Titus Paccius Quartino’s funerary 
slab (RIT 633) stands out.414 

Area of diffusion: Local, as there is no evidence of 
Alcover stone being used further away than Tarraco 
and the area under its direct influence. 

similar stones / substitute material for: None, 
although the red variety used for instance for the in-

scription dedicated to Pompeius Magnus (RIT 1) 
bears a rough resemblance to rosso antico (especially 
when looked at from distance). 

6.7.1.4. Chronology
Uncertain. Even though we have evidence of the 

use of Alcover stone from early Roman (late Repub-
lican/early Augustan) times to at least the 3rd century 
AD, we cannot state with certainty that this quarry 
was in use during that chronological horizon. The 
lack of clear evidence of ancient extraction is an over-
whelming drawback and its location next to the main 
road suggests it could be used throuough the centu-
ries. Nevertheless, there is no doubt that the Romans 
quarried in the wider area of Pla de La Lloera from the 
earliest period of their dominion. 

As for the chronology implied by the archaeological 
record, although its use since the 2nd century BC has 
been suggested by J. Massó (Massó 1997, 37), the ear-
liest dated example is the already-mentioned epigraph 
dedicated to Pompeius Magnus, which is from 71 BC. 
Its use is also documented during the late Empire, as 
attested to by the slabs panelling the walls of the lower 
baths at Els Munts, which were part of the refurbish-
ments undertaken during the 3rd century AD, and the 
numerous sarcophagi at the early Christian necropolis 
of Tarragona (López 2006b, 35-134). Nevertheless, it 
is less documented during the early Empire and, even 
though we cannot rule out its use during this period, 
it seems that it was most common at the beginning of 
the Roman presence and during the last centuries of 
their dominion. 

6.7.1.5. Discussion
A single quarry site with no traces of recent use 

has been found at Pla de la Lloera; it is located next 
to the road between kilometres 9 and 10, some metres 
before the Camí de Cabrera diversion (Fig. 257). The 
evidence of the traditional method of Alcover stone 
quarrying, which is still used by a few of the village 
quarrymen, shows that extraction began from the up-
per levels and descended by cutting out the natural 
layers of rock. Therefore, it probably fits either the ‘in 
terraces’ or ‘wearing down’ quarry type as defined by 
Bessac (cf. Bessac 1999a, 32, fig. 24A; 2003b, 26, fig. 
7a and 7b). It consists of a very clear, quite large ar-
tificial cut in the bedrock with a right-angled corner 
and a smaller artificial cut some metres up the road. 
However, they were probably part of the same quarry 

Figure 256. Opisthographic inscription dedicated to Pompey 
and Scaevola (RIT 1 and 2) in Alcover stone (MNAT-5135) 
(Photo Archive MNAT).
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415. The archaeological excavations at the baths showed that while their walls were panelled with imported marmora during early Imperial 
times, the stone used to repair them in the 3rd century refurbishment was of much lower quality (i.e. Alcover stone) (Otiña 2002, 2005). 

416. The exact location was next to the courtyard of the San Agustín Quarters, at the very same spot where the house at 39 Rambla de 
San Juan stands. This spot is on lots currently between Rambla Nova and Rambla Vella streets, in Tarragona city centre.

417. His exact words about those finds are: 
‘Uno de dichos restos era un templo excavado en la peña viva de la colina, y se deduce por su forma, de género llamado hypaethros, 

esto es al aire libre o sin techumbre […] Los constructores del mismo comenzaron dando a la excavación una figura rectangular, vaciando la 
peña viva de la colina a la manera de un gran aljibe, de 22 metros de longitud de norte á sur y 9 metros de latitud de oriente a occidente. La 
profundidad de ésta excavación hasta el suelo o pavimento del templo hubo de ser de 4 metros más o menos’. 

He also states that it was all ‘labrado a pico’ (i.e. worked with the pick).  

site that was partially destroyed by the construction of 
the road.

It is difficult to asses its date due to the lack of the 
usual evidence that helps to date ancient quarries (i.e. 
small channels or trenches, negative traces of extracted 
blocks, terraces, etc). Some abandoned blocks have 
been left at the front, although their size is so much 
determined by the natural bedding of the bedrock it 
that does not give any hint as to their age. Neverthe-
less, the amount of them still left at the front and the 
low degree of alteration shown by the stone suggests 
that this quarry site was probably in use during post-
mediaeval times. 

Most of the quarry site is filled with extraction de-
bris and thus it is not possible to get an idea of the 
actual volume of stone extracted. The parallel between 
Pla de La Lloera and El Llorito is obvious; despite the 
fact that they provide a very different type of stone, 
extraction from both places is well documented in the 
archaeological record (epigraphy, stone slabs, etc) and 
quarrying still continues today. Although no intensive 
survey of La Lloera has been carried out, it seems plau-
sible that the current quarries use the best outcrops 

opened during Roman times and reused during the 
mediaeval and post-mediaeval periods, meaning that 
any Roman evidence would have been lost. However, 
further research must be undertaken, not only to try 
and locate the ancient quarries in this area, but also 
to obtain more data from the quarry we already know 
about (i.e. an archaeological excavation). 

The fact that that Alcover stone was used from the 
beginning of the Roman dominion is confirmed by 
the late Republican and early Imperial epigraphs made 
with it. Although it soon lost its importance as an epi-
graphic medium to other types of stone, it was still 
used as lower quality flooring or wall veneer in place 
of the more highly-valued stones, such as imported 
marmora or Santa Tecla stone, until as late as the 3rd 
century AD. The example at the Els Munts Roman 
baths it is a good illustration of this.415 

6.8. Other evidence of quarries in Tarraco and 
its territory

During this research, other evidence of Roman 
quarries in Tarraco and its territory has been com-
plied from the literature and the survey. Some of these 
had been destroyed in the past, others were not large 
enough to be treated as a whole quarry, or they were 
simply ruled out once the data has been checked and 
thus could not be included in the previous section. 
Nevertheless, it is interesting to discuss them briefly. 

Examples of quarries that no longer exist include 
one on the site of the present-day Rambla of Tarragona 
and a small quarry identified by A. Schulten at Punta 
del Miracle. The former was first discovered in May 
1856 during the demolition of the Baluart de Jesus 
(the Jesus Bastion),416 on the southern stretch of the 
walls, and at first it was interpreted as a troglodytic sa-
cred area or temple (Hernández Sanahuja 1892, 81)417 

Figure 257. View of the main front of the quarry identified at 
La Lloera.  

Figure 258. General view 
of the quarry discovered 
on the Rambla Nova as 
seen by R. Roig Bedon 
(Hernández Sanahuja 
1892, 84). 
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418. In 1945 a short article was published in the Diario Español newspaper about a ‘templo ciclópeo’ in Tarragona (1945). 
419. J. Sánchez Real’s exact words were ‘otras ranuras, pozuelos, albercas, surcos, canales, etc.’  
420. The site is on the Rambla Nova, opposite the Roman circus and next to the Casino of Tarragona. This excavation was under the 

direction of archaeologist E. Vilalta, of AREA SCCL, to whom I thank for his kindness in allowing me to visit the site. This site was excavated 
during the autumn of 2006 and the study of the materials and the resulting report are in progress.

(Fig. 258). This idea was in vogue418 until the reinter-
pretation of the site by J. Sánchez Real, who, with great 
perspicacity, saw that it was in fact a quarry (Sánchez 
Real 1954). Thanks to him we now have a detailed 
description of the site: it consisted of a rectangular 
area about 46 m long running in an east-west direc-
tion, 17 m wide in a north-south direction and about 
4.5 m deep, which had been cut into the bedrock of 
the hill with picks. He also describes the presence of 
right-angled corners (the northern, southern and west-
ern walls), as well as small channels to cut out blocks, 
and he gives a stratigraphic sequence of three levels of 
Roman date. Although the information on these strati-
graphic levels was not much, they confirm the Roman 
date of the deposits that filled it. Moreover, after ob-
serving his drawings, there can be no doubt that it is a 
quarry site (Fig. 259).

This quarry was destroyed in February 1866, al-
though the indications of its size provided by J. Sánchez 
Real reflect the fact it was quite large and enable us to 
calculate the approximate volume of stone extracted as 
about 3,520 m3. Although there is no data to infer the 
size of the blocks and whether they follow a modulus, 
we can assume that stone from this site played an im-
portant role in the building of Roman Tarraco. 

Other remains related to this quarry were some 
grooves, shallow wells, reservoirs and channels419 
on a nearby lot (house number 36 of the Rambla), 

which were also recorded by J. Sánchez Real (Sánchez 
Real 1954), and the remains found recently during 
the rescue excavations on the site of the new Teatre 
Tarragona,420 located next to the military quarters al-
ready mentioned. This site was obliterated after having 
been recorded and the data is still under study, although 
some preliminary considerations can be made. During 
the archaeological excavation, unequivocal evidence of 
stone extraction was identified below some structures 
and habitat levels. They basically consisted of an area 
with two different kinds of superimposed evidence. 
The older ones were the negative traces of three large 
blocks about 3.5 m long and 1.10 m wide that were 
preserved on the mother rock and that ran roughly in 
an east-west direction. They were cut from the rock 
substratum by digging small channels or trenches with 
a square longitudinal section 7-9 cm wide and by us-
ing wedges inserted into large wedge sockets with a 
trapezoidal section and a large rectangular shape (18 
to 20 cm). Another type of trench cut these traces in a 
perpendicular direction, which leads us to believe that 
they were not part of the same extraction plan. They 
also have a square longitudinal section, although they 
are wider (about 16 cm) and cover a larger area. There-
fore, we can infer two different periods of quarrying. 

The possibility of visiting this quarry during the 
excavation process was a very important factor, as it 
allowed close observation of the quarrying surfaces in 

Figure 259. Two different drawings of the quarry faces and part of small channels on the quarry surface (Sánchez Real 1954, fig. 1 
and 4).
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421. That is, Q(uadratum) III. My warmest thanks to Dr I. Rodà and Dr D. Gorostidi for the reading of this inscription and their sug-
gestions about its interpretation. 

422. A ‘banco romano’. 
423. A large part of Punta del Miracle has been paved over and therefore the original rock substratum is no longer visible, while the area 

where A. Schulten places the “bench” is much eroded and large chunks of stone seem to have recently fallen into the sea below.
424. The existence of a Roman villa nearby, the sarcophagi found at La Nou de Gaià and currently on display in the village Hall, which 

seems to be made of a shelly limestone very similar to El Mèdol stone, and the fact it was included in M.R. Fabregat’s work, point in this 
direction. The find of a Roman sarcophagus nearby is also significant (Rodà 1979).

order to look for tool mark traces. The extreme hard-
ness of the rock was evident, as not many traces were 
identified. However, the few that could be properly 
distinguished showed that a square cutting edge tool 
was used and not the W-pointed pick identified by 
Bessac at the Roman quarries of Bois des Lens (Bessac 
1988a, 1991a, 1993a, 1997, 1999a, 2003b). 

Nevertheless, the most outstanding feature of this 
site was the discovery of an inscription engraved in the 
bedrock. It consisted of three letters that have been in-
terpreted as ‘Q · III’421 and were probably related to 
the extraction activity undertaken at this site (maybe 
marking a third sector of a larger quarrying area). The 
closest parallels are engraved letters found on three 
abandoned blocks were found near Fossar de la Pedrera 
and thus the Roman quarry at Montjuïc (near modern 
Barcelona) with the inscriptions ‘Q IV’, ‘Q V’ and ‘Q 
VII’ (IRC IV 304). On the other hand, other engraved 
letters on the bedrock have been identified at L’Agulla 
(the needle) of El Mèdol, the three letters marked on 
already-cut blocks at the Bois des Lens quarries, France 
(Bessac 1996) and some marks, including Latin letters, 
found at Córdoba, Spain (Gutiérrez Deza 2004). How-
ever, the marks from Bois des Lens are Greek charac-
ters, while those from Cordoba usually involve a single 
letter, or two at the most and thus a question mark still 
hangs over the interpretation of this epigraph. 

It was also through the literature that a small 
quarry site at Punta del Miracle was identified, even 
though it was not recorded as a quarry, but as a ‘Ro-
man bench’422 (Schulten 1948, 15, fig. 9). The de-
scription he provides is that a sort of triclinium with 
three benches and a volute on its right support was cut 
into the rock, although the photograph included in his 
book shows that this ‘bench’ was probably the result of 
sporadic extraction. The volute he mentions is not vis-
ible in the photograph and a survey of the area proved 
fruitless.423 It is also possible that these cuts were re-
lated to those also identified by A. Schulten at Punta 
del Miracle and interpreted as a jetty (Hernández and 
López 2001, 51, figs. 60-61).  

Although some other quarries have been men-
tioned in the literature, the evidence observed during 

the survey was either too poor or not convincingly Ro-
man enough and they were consequently ruled out. 
They are the La Nou de Gaià, Amphitheatre and Bal-
có del Mediterrani quarries (Fabregat 1997, 136-138, 
199-201, 202-204). The quarry of La Nou de Gaià 
was also included in the Carta Arqueològica, although 
an inspection of the area indicated as the location of 
the quarry, as well as a wider area around it, revealed 
no evidence of extraction work. Therefore, despite 
the fact that the Roman presence at La Nou de Gaià 
is well documented and the use of local stone is also 
probable,424 no evidence remains of quarrying. 

The Balcó del Mediterrani is a similar case, as no 
evidence of ancient working could be identified. Al-
though it is probable that stone from this area was 
used, the complete absence of extraction traces and 
the fact that no objects made of this stone can be dis-
tinguished mean its use in Antiquity cannot be more 
than conjecture. 

In the case of the so-called Amphitheatre quarry, 
the main purpose of extracting stone from the hill 
flank would have been to build the Amphitheatre and 
not to use it somewhere else; the use of this stone in 
this same building, as M.R. Fabregat argues, is only 
common sense. Thus, I do not consider it to be a 
quarry per se. 

Final evidence of stone extraction is the use of 
certain types of stone, whose quarries have not been 
identified. This is the case of ‘pedra de Montroig’, 
a dark red sandstone from Buntsandstein deposits 
(Lower Triassic) with a very particular appearance that 
has been identified at the Roman villae of La Llosa, in 
Cambrils, and Els Antigons, in Reus (Àlvarez, Gutiér-
rez Garcia-M. and Pitarch 2006a; Otiña 2002; Pérez 
Olmedo 1996). Although the stone type has already 
been identified as being used in Roman times (Àlva-
rez and Mayer 1982, 305) and the source area is well 
known, no quarries that could have an ancient origin 
have yet been located. This stone was largely used dur-
ing post-Roman times and its very specific features en-
able us to perfectly distinguish it from the other types 
of stone used in the study area, even without the ap-
plication of petrographic analysis.



425. The bibliography on the subject is relatively large, although very disperse (for an overall updated overview see Diloli 1996, 1997; 
Valldepérez 2004).

426. For a detailed discussion of the archaeological finds and the reasons for its location see Valldepérez 2004 and for the conjectures 
about the location of the harbour see Izquierdo 1990. 

427. For a detailed description see below, 7.4.1.3 The stone. Although it is known locally as jaspi de la Cinta, we will use the name broc-
catello as it is not exclusive to Tortosa and is therefore more widespread.  
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7.1. Brief location and background

The town of Tortosa (ancient Dertosa) is located on 
a relatively large plain surrounded by low mountains 
on the left bank of the final meanders of the River 
Ebro before it reaches the Delta. Today it is the capital 
of the of Baix Ebre county and lies about 180 kilome-
tres south of Barcelona and about 80 kilometres south 
of the ancient Roman capital of Tarraco (present-day 
Tarragona) (Fig. 1). 

The existence of ancient Dertosa, as well as an ear-
lier settlement, Hibera, is well known thanks to the ar-
chaeological remains, several references in the ancient 
classics, numismatic evidence and epigraphic finds.425 
Dertosa was a Roman settlement founded in the late 
1st century BC next to the Iberian town on the top of 
La Suda hill. At first the Romans and the Iberians is-
sued joint coinage, but Hibera was soon absorbed by 
the Roman settlement. Not much is known about its 
topography, except that La Suda hill and the harbour, 
which was probably in the southern sector of the town, 
played a key role.426 Although the status of the town 
is also unclear, from the early 1st century AD Dertosa 
became the political and economic centre of the ter-
ritory, as well as a strategic point on the route up the 
River Ebro (the ancient Hiberus) to the interior of the 
Iberian Peninsula. Its importance as a communications 
hub is highlighted by the fact that the route of the Via 
Augusta diverts towards Dertosa before continuing 
south to Saguntum and Valentia (modern Sagunt and 
Valencia). Nevertheless, we know little about Roman 
Dertosa as it has been little researched to date.   

7.2. Geological setting (Fig. 260)

The geology of the Tortosa area is strongly de-
termined by its location on the last stretches of the 
Catalan Pre-Coastal Range (Serralada Prelitoral) and 
the River Ebro. The older materials are Mesozoic 
formations belonging to this mountain chain. They 
formed a basin in which Tertiary sediments were de-
posited. The earlier stages of the formation of the 
Tortosa Basin cannot be explained without referring 
to the whole of the Catalan area of the Ebro. The in-

sular shelf consists of a strong detritic series of sand-
stones, conglomerates and sandy slates upon which 
Buntsandstein formations sedimented during the Tri-
assic. The Upper Lias saw a slow regression of the sea 
that continued during the Cretaceous, except for the 
Barremian and Aptian Ages (Diloli 1997). Therefore, 
three units can be distinguished in the area: the Her-
cynian base formed by Palaeozoic rocks, the Triassic 
(Buntsandstein and other materials) and the Jurassic-
Cretaceous cover that consists of carbonaceous mate-
rials of variable thickness (Àlvarez, Galindo and Prada 
unpublished-a, 14-15). 

These cover layers appear as Lower Cretaceous 
limestones, Barremian marls and Valanginian to Bar-
remian limestones immediately to the east of Tortosa. 
These limestone and dolomite layers can be up to 200 
metres thick and have a high proportion of marine 
fossil shells, including molluscs, brachiopods and am-
monites. Quaternary conglomerates, limestone seams, 
red marls and sandstone of marine origin predominate 
in the rest of the area, except for isolated outcrops 
of Tertiary limestones, carbonaceous breccias, marls 
and alluvial conglomerates made of Pyrenean pebbles 
brought down by the river. 

7.3. Local stones identified in the 
archaeological record

As in most of Roman towns, several types of stone 
were used for multiple purposes. Little attention has 
been paid by scholars to building stone until very re-
cently and there are no preserved Roman buildings in 
Tortosa. Thus, although it seems only logical that the 
stone used in Islamic and mediaeval Tortosa would 
have been the same as that used in ancient Dertosa, the 
lack of evidence makes this impossible to confirm.

 Therefore, our research essentially relies on data 
from the epigraphic corpus, which comprises not only 
inscriptions on imported marbles, such as Carrara, but 
also epigraphs on broccatello or jaspi de la Cinta, Flix 
stone (pedra de Flix), berroqueña stone (piedra berro-
queña), which is actually a granite, and an unidenti-
fied sandstone (Mayer and Rodà 1985). Of these, only 
broccatello427 is definitely of local origin, as Flix stone 
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428. See below, 8.1.1 Flix (or of Roca Bovera or Riu de la Cana) quarry. 
429. See above, 7.4.1.3  The stone. 
430. Nevertheless, recent observations at Barranc de la Llet have revealed that these materials might be the contact between the Bar-

remian and Aptian strata and therefore an Upper Barremian-Lower Aptian or even Aptian date for Barranc de la Llet limestones has been put 
forward (information provided personally by A. Àlvarez). 
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comes from about 40 kilometres upstream on the 
banks of the Ebro.428 In fact, not only a large part of 
the town’s epigraphic corpus was carved in broccatello, 
but it is also found in the decoration of many other 
Roman sites. It is the most characteristic stone from 
Dertosa and was extensively used in Roman times.429

Broccatello has its origin in the already-mentioned 
Barremian Age geological strata east of Tortosa and, in 
particular, in the area known as Barranc de la Llet.430 
The geological deposits in this area were deformed by 
a series of tectonic faults and later consolidated by a 
yellowish cement. The combination of this yellow ce-

ment and the abundant small fissures filled with white 
carbonaceous and iron rich materials results in the 
typical appearance of this stone. 

The local differentiation between ‘true’ broccatello 
and a variety that is commonly known as jaspi de la 
cinta bord (false jaspi de la cinta) is noteworthy. Usu-
ally this term applies to yellower variety, but there is 
also a completely yellow limestone that appears in the 
same area, thus making it difficult to draw a clear line 
between these types of stone. In any case, not a sin-
gle mention of ‘false’ broccatello has been found in the 
literature or the bibliography and it therefore appears 

Figure 260. Geological map of the area around Dertosa (modern Tortosa) showing the location of the Bar-
ranc de la Llet quarries (39), with a summary key of the geological strata relevant to our study (Cretaceous: 
C2B=limestones and lateritic marls; Jurassic-Low Cretaceous: J3-C1B=laminated limestones and marls 
with intercalated dolomite) (Geological Map of Catalonia, 1:250.000, ICC). 



431. The quarries of El Llorito and Pedreres de l’Aqüeducte near Tarraco (modern Tarragona) are examples of many small sites in the 
same area being grouped under the same place name (see above, 6.6.1 El Llorito and 6.5.6 Pedreres de l’Aqüeducte). 

432. The continuous use of the sector may be a drawback to their consideration as archaeological site. However, similar cases such as El 
Llorito and La Salut quarries near Tarraco (modern Tarragona), which are still in use, were recorded and consequently protected. 
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not to have been used in Roman times. Likewise, we 
have no evidence to date suggesting that the yellow 
limestone was used by the Romans. 

7.4. The quarries

The studies of broccatello by A. Àlvarez, M. Mayer 
and I. Rodà were the starting point for the research 
around ancient Dertosa. As the geological outcrops 
that supply this material are confined to the territory 
east of the town, the survey centred on this specific 
sector. At first the larger extraction areas were exam-
ined and then the adjacent areas were checked for oth-
er traces of ancient quarrying. Finally, sectors further 
away from the well-attested quarries were also sur-
veyed. This procedure was based on the concept that 
once a layer of good stone had been spotted, extraction 
focused on it and the surrounding areas before moving 
on to a new outcrop. 

It soon became clear that all the quarry sites with 
evidence of traditional extraction around present-day 
Tortosa are on the upper parts of Barranc de la Llet 
(also known as Torrent de la Llet). This is a narrow, 
sinuous gully where some very recent, large quarries 
are visible. Although two of the quarry sites already 
had names (Els Valencians and La Cinta), because they 
are all in a relatively confined area, they have been con-
sidered part of the same overall area, in keeping with 
the parameters used during the survey around Tarra-
gona.431 

7.4.1. barranc de La Llet

7.4.1.1. Basic quarry features
Location: There are several quarry sites along the 

Barranc de la Llet, a sinuous gully running through 
the low hills about 2 kilometres south of the old town 
of Tortosa (ancient Dertosa). It is on the right of the 
Canal de l’Esquerre de l’Ebre (the left channel of the 
River Ebro) and the Barcelona-Tortosa railway line. 
Barranc de la Llet can be reached by following the 
signpost to the Raval de la Llet neighbourhood on the 
southern outskirts of Tortosa (Fig. 261).  

type of quarry: Opencast. 
extraction fronts: Ten quarry sites have been 

located at Barranc de la Llet: quarry site 1 (UTM 
31T 292957 4519723), quarry site 2 (UTM 31T 
292715 4519599), quarry site 3 (UTM 31T 292492 
4519447), quarry site 4 (also known as Els Valencians; 
UTM 31T 292682 4519387), quarry site 5 (UTM 

31T 292863 4519556), quarry site 6 (UTM 31T 
292905 4519451), quarry site 7 (UTM 31T 292488 
4519360), quarry site 8 (UTM 31T 292313 4519284) 
and quarry site 9 (also known as La Cinta, UTM 31T 
292451 4519059) and quarry site 10 (UTM 31T 
292573 4519230) (Fig. 262). 

evidence of extraction technique: Scattered evi-
dence of terraces, wedge sockets, small channels or 
trenches, smooth vertical walls and tool marks on ver-
tical surfaces (parallel grooves) has been identified at 
the Barranc de la Llet quarry sites.

extracted elements: No traces of extracted ele-
ments, other than rectangular blocks, were recognized 
at the quarry sites. 

7.4.1.2. Previous studies
Not much is known about the broccatello quarries, 

despite the fact that a reference to the area where it 
crops out was included in the Historia de Tortosa y su 
comarca by E. Bayerri (1934, 285, 287, 291). Up until 
very recently, research has focused on its identification, 
use and distribution. In this field, J.H. Muñoz’s re-
search into broccatello use and management in modern 
Tortosa stands out (Muñoz 2005; Muñoz and Rovira 
1997). The fact that not even the two already-known 
quarries (La Cinta and Els Valencians) are included in 
the Carta Arqueològica is significant.432 No archaeo-
logical excavations have been undertaken at Barranc 
de la Llet and the quarries have only recently begun 
to be studied. 

Nevertheless, broccatello was the first local stone 
from the northeast of the Iberian Peninsula to be ob-
ject of attention. It was described by E. Corsi in the 

Figure 261. Topographic map showing the location of Bar-
ranc de la Llet (Topographic Map of Catalonia, 1:50.000, 
ICC).



433. It is worth emphasiring a particular paper by Mayer and Rodà that provides a comprehensive compendium of broccatello use and 
diffusion (Mayer and Rodà 1999).
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early 19th century and later the presence of broccatello 
among Cardinal G. Antonelli’s collection of ornamen-
tal stones was mentioned by F. Belli (Belli 1869; Corsi 
1828, 115-116). In the 20th century a description of 
broccatello, a mention of its provenance from near 
Tortosa and a brief compilation of modern buildings 
where it was used where included in J. Watson’s book 
about British and foreign marbles and other ornamen-
tal stones (Watson 1916, 226-227). 

However, it is most important for its inclusion 
among the foremost Roman marmora by R. Gnoli 
(Gnoli 1988), who briefly discusses the link E. Corsi 
suggested between this stone and the lapis specularis 
mentioned by Dioscoridus (V, 144) and Isidorus (XVI, 
IV, 18). According to E. Gnoli, broccatello was cited not 
only in reference books and the catalogues of the most 
highly-prized Roman ornamental stones (Antonelli 
2002; Borghini 1998; Braemer 1986, 1992; Lazzarini 
2004), but also in the first attempts to systematise the 
data on Roman quarrying in Spain. Although some 
of her affirmations have since been superseded, A.M. 
Canto’s pioneering paper opened up a research field that 
proved to be very fruitful (Canto 1978) and broccatello 
began to be identified as part of the marmora record in 
many Spanish archaeological sites from that time. The 
earliest example is the study of marmora from Munigua 
(Grünhagen 1978), although this was soon followed 
by the identification of broccatello at many Roman 

sites in Catalonia, including Tarragona (Àlvarez 1989), 
Mataró (Àlvarez and Mayer 1990; Àlvarez, Mayer and 
Pera 1992), Cabrera de Mar (Àlvarez and Mayer 1998) 
and, of course, Tortosa (Mayer and Rodà 1985). It 
has since also been found at Sagunt (Mayer and Rodà 
1991), Els Munts (Gutiérrez Garcia-M., Remolà and 
Tarrats forthcoming; Otiña 2002, 2003, 2005), Carta-
gena (Soler 2003) and Segobriga (Cebrián, Abascal and 
Trunk 2004; Rodà 2004a, 2005).  

Subsequent studies of the provenance of ornamen-
tal stone in Spain (Cisneros Cunchillos 1988a) and on 
both sides of the Pyrenees (Braemer 1984) helped to 
draw a picture of its provenance and use. They were 
a parallel to the major study undertaken for the area 
of Catalonia initiated at the Universitat Autònoma de 
Barcelona thanks to the collaboration between A. Àl-
varez, M. Mayer and I. Rodà. They not only character-
ized the material from a geological point of view, but 
also gave an idea of the range of uses it was intended 
for and gathered copious data to provide a complete 
picture of the area of distribution. All this placed 
broccatello in its legitimate place among the most im-
portant Roman marmora from Spain (Àlvarez 1984, 
1985; Àlvarez, Galindo and Prada unpublished-a; Àl-
varez and Mayer 1992; Àlvarez, Rodà and Gutiérrez 
Garcia-M. unpublished-b; Mayer 1992, 1998; Mayer 
and Rodà 1985, 1999; Rodà 1998, 2004a, 2005).433

Figure 262. Barranc de la Llet: location of the quarries and sketch of quarry sites 4, 5 and 9. 



434. For more details on this denomination, see the comments of Mayer and Rodà (Mayer and Rodà 1999, 43-44).  
435. See above, footnote 430. 
436. See above, 7.2 Geological setting. 
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The specific study of the broccatello quarries has 
some things in common with that of the Santa Tecla 
stone quarries in Tarragona. Some of the previously-
mentioned studies included brief references to the 
broccatello source area, as well as other studies such 
as the extensive compilation of Roman quarries un-
dertaken by A. Dworakowska (Àlvarez 1989; Àlvarez 
et al. 2009; Àlvarez and Mayer 1982; Dworakowska 
1983; Mayer 1992; Mayer and Rodà 1991). Also, J. 
Massó’s brief paper on the quarries of Tarraco men-
tions the Barranc de la Llet area (Massó 1987). How-
ever there are few works explicitly concerning them; 
these include the appendix to M. Mayer’s overview 
of Roman stone resource exploitation by A. Àlvarez 
(Àlvarez 1992) and an unpublished report on stone 
resources by A. Àlvarez, J. Galindo and J.L. Prada and 
by L. Lazzarini and R. Falcone’s studies; despite spo-
radic references to the origins, both are written from 
a strictly geological approach (Falcone and Lazzarini 
1998; Lazzarini 2004). The absence of the Barranc de 
la Llet quarries in the Carta Arqueològica may also be 
partially responsible for the lack of any archaeological 
study of them or the fact that they are not mentioned 
in the broader studies of ancient Dertosa. However, 
their poor state of preservation and the destruction of 
evidence due to the continued use of this stone, not 
only during the Renaissance and the Baroque periods 
(Muñoz 2005; Muñoz and Rovira 1997), but also still 
today, are obvious and significant handicaps. 

7.4.1.3. The stone
common name: Broccatello, which is locally 

known as jaspi de la Cinta. This stone was also named 

broccatello di Spagna (broccatello of Spain) by the first 
marble masons and scholars who catalogued it.434 

A variety known as jaspi de la Cinta bord (false jaspi 
de la Cinta) also crops out in this area. Although these 
materials are commonly called ‘jasper’, they are actu-
ally more a mottled limestone than a true jasper. 

Lithology: There are two varieties from the same 
slightly dolomitised, Lower Cretaceous geological 
strata of either the Barremian or, as recently suggested, 
the Aptian435 Age that crop out on the southern flanks 
of the Coll de Redó.436 According to R. Falcone and 
L. Lazzarini, broccatello was formed in an ‘outer reef ’ 
environment where sediments with high organogenic 
components were compacted before being cemented 
(Falcone and Lazzarini 1998, 92). These layers present 
a rather compact, homogeneous texture that makes 
them perfect for quarrying.

Macroscopic description of the material: Broc-
catello has very bright, intense colours in a motley 
pattern that is reminiscent of gold brocade on a dark 
red to purple background, hence the name broccatello 
given to it by Renaissance and Baroque Italian mar-
ble dealers. Dark red to purple and yellow colours 
are combined in different proportions, although the 
former usually predominate over the latter. The stone 
pattern is very variable, although easy to recognize. 
Thus, it can be identified without the need for ana-
lytical procedures. The absence of red areas and an 
absolute prevalence of yellow are distinguishing fea-
tures of the so-called ‘false’ jaspi de la Cinta variety 
(Fig. 263). 

Broccatello is a malleable material that is easily af-
fected by atmospheric conditions and has numerous 

Figure 263. Three examples of broccatello: the most typical variety (left), less variegated variety (centre) and ‘false’ jaspi de la Cinta 
(right) (Photo ICAC-LEMLA).



437. A comprehensive petrological description was provided by A. Àlvarez some years ago (Àlvarez 1985), although it has recently been 
revised and expanded with the inclusion of cathodoluminescence analysis, thanks to the collaboration with Dr P. Lapuente (Àlvarez et al. 
2009, 29-30). Also, a detailed description of the results of the chemical and difractometric analysis is provided by R. Falcone and L. Lazzarini 
(Falcone and Lazzarini 1998, 92-94)

438. For a very detailed compendium of examples of broccatello use, see Mayer and Rodà 1999, 46-49. 
439. This building has traditionally been called the edificio escalonado and has recently been identified as the curia. 
440. They were discovered during archaeological excavations in the Plaza de Almenara. 
441. On the first landing of the stairs in the Palazzo dei Conservatori (inventory number MC 1226).
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fractures, making it difficult to work and especially to 
carve.  

Microscopic description of the material:437 It is a 
coquinoid or bioclastic limestone. It can be classified 
as a biomicrorudite (Folk 1959, 1962), whereas ac-
cording to R.J. Dunham’s classification, it is a rudstone 
(Dunham 1962). It has abundant fossil shells (bio-
clasts) of variable sizes and degrees of fragmentation 
cemented by calcium carbonate (micrite). Despite the 
fact that they cannot usually be identified due to the 
strong diagenesis, it is sometimes possible to recognize 
echinoderms, algae fragments, some foraminifers, rud-
ists and bivalves (such as the Inoceramus sp. type) (Fig. 
264). Alternatively, ostreids, gastropods and ostracods 
have been also found. The micrite matrix has abundant 
iron oxides. Recrystallised calcite is heterogranular and 

quite common, as well as stylolytes with hematite, li-
monite, pyrite and occasional detrital quartz. Some 
geopetal structures can also be distinguished.

Difractometric and chemical analysis was under-
taken on some broccatello samples, which adds com-
plementary data to the petrographic description; in 
these the absence of dolomite stood out, as the reports 
on the geology of the area available at the time men-
tioned its presence (Falcone and Lazzarini 1998, 93). 

use of the material:438 There is plenty of archaeo-
logical evidence for the use of broccatello as ornamen-
tal crustae usually as part of opus sectile compositions, 
wall veneers and pavements slabs. Notable examples of 
broccatello slab and crusta fragments have been found 
in the excavations of the residential area outside Tar-
raco’s walls (currently at Alguer Street) and the Tarraco 
Provincial Forum (Àlvarez 1989) and as well as at sev-
eral Roman villae in the surrounding territory, includ-
ing Els Munts (Altafulla), Els Antigons (Reus), La Llo-
sa (Cambrils) and Mas de Toda (Riudoms) (Àlvarez, 
Gutiérrez Garcia-M. and Pitarch 2006a, 2006b; Gu-
tiérrez Garcia-M., Remolà and Tarrats forthcoming; 
Macias and Ramón 1993; Otiña 2002, 2003, 2005). 
Other examples of broccatello slab use in private build-
ings are the more distant villae of Can Xammar and 
Can Modolell (El Maresme, north of Barcelona) (Àl-
varez and Mayer 1990, 1998; Àlvarez, Mayer and Pera 
1992). In addition, a large number of broccatello frag-
ments were found at Segobriga, some of which were 
still in their original place as part of the floor slabs of 
an Augustan-period building in the southern part of 
the forum439 (Cebrián, Abascal and Trunk 2004, 245-
249; Rodà 2004a, 2005, 467). 

Examples of broccatello pieces in opus sectile floors 
have been identified at Saguntum (modern Sagunt),440 
Ilici (modern Elche), Carthago Nova (modern Carta-
gena), Italica (modern Santiponce) and Corduba 
(modern Córdoba) (Mayer and Rodà 1991, 40; Pérez 
Olmedo 1996; Ramos 1991; Soler 2003), as well as 
at more distant places such as Utica and Lazio in Italy 
(Falcone and Lazzarini 1998, 88).  However, the most 
important opus sectile with broccatello is the panel from 
the basilica of Junius Bassus on the Esquiline Hill de-
picting a tiger attacking a calf, which dates from the 
second quarter of the 4th century AD and is currently 
on display in the Musei Capitolini441 (Fig. 265).

Broccatello was also widely used as an epigraphic 
medium, with a clear predomination of pedestal-type 

Figure 264. Two examples of the microscopic appearance of 
broccatello (microphotograph at 30×, crossed polars) (Photo 
ICAC-LEMLA).



442. This pedestal was found in 1897 in the presbytery of the church of Sant Andreu de Llavaneres, although its current location is 
unknown. 

443. It is a funerary inscription dedicated to C. Domicius Proculus included in the catalogue of the Roman epigraphy of Teruel and 
mentioned as being broccatello by I. Rodà (Navarro 1994; Rodà 2005). 

444. It is currently on display at the Museo de Vitoria (Mayer and Rodà 1999, 47). 
445. Inventory numbers MNAT (P)-616 and MNAT (P)-540. 
446. Although the image of the Virgin on this pillar is later, the column itself is of Roman date. 
447. It is widely assumed that they come from the Roman port of Ostia and were brought to Pisa after the site was plundered.  
448. Those in Tortosa were discovered during work on the Parador de la Suda and in the Escorxador Vell rescue excavation in the urban 

centre (Mayer and Rodà 1999). My warmest thanks to Dr V. García-Entero for the information about La Malena site.
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monuments. In fact, the case of the epigraphic as-
semblage from Dertosa is illustrative; almost all the 
monuments are pedestals (CIL II2/14 783, 786, 788, 
791, 794, 795, 796, 803) and there is only one plaque 
fragment (Mayer and Rodà 1985, 706, no. 24; 1999). 
However, scattered examples have also been docu-
mented at distant places. Illustrative examples include 
a pedestal dedicated to C. Cornelius Valens found in 
Tarragona (RIT 332) (Fig. 266), a pedestal dedicated 
to L. Licinius Secundus found in Barcelona (IRC IV 
86), a pedestal reused as a sarcophagus in the Middle 
Ages found at Sant Andreu de Llavaneres, near Mataró 
(IRC I 125),442 a funerary inscription from La Iglesuela 
del Cid (Teruel province) (CIL2/14 775)443 and a frag-
mentary inscription from Arcaya (near Vitoria).444

There are also exceptional examples of its use to 
manufacture columns and other architectural and sculp-
tural elements. The simplest are mouldings, among 
which the examples on display at the old museum of the 
early Christian necropolis of Tarraco (Necròpolis Paleo- 
cristiana)445 stand out. However, similar examples have 
also recently been identified among the ornamental ob-
jects found at the Roman villa of Els Munts (Gutiérrez 
Garcia-M., Remolà and Tarrats forthcoming).

The only examples of broccatello columns are those 
from which the Virgen del Pilar (Virgin of the Pillar) 
basilica in Zaragoza its name,446 two small columns 
in the cathedral of Pisa (Italy)447 and some recently 
discovered in Tortosa and La Malena Roman villa 

(near Zaragoza)448 (Falcone and Lazzarini 1998; Gnoli 
1988, 211; Lazzarini 2004; Mayer and Rodà 1999; 
Muñoz 2005, 194-195; Muñoz and Rovira 1997, 38; 
Rodà 2004a). As for sculptural uses, the most impor-
tant examples have been found at the Roman villa of 
Els Munts. The best known of these is a latrine stand 

Figure 265. Opus sectile panel depicting a tiger attacking a 
calf from the basilica of Junius Bassus (Rome) (MC 1226) 
(Photo Marie-Lan Nguyen/Wikimedia Commons). 

Figure 266. Broccatello pedestal dedicated to Caius Cornelius 
Valents (RIT 332) (Photo Unitat de Documentació Gràfica/
ICAC). 



449. Inventory number MNAT-45394 (the dolphin plaque); AEM-99-3601 (roughly carved lesene) and MNAT-46050, MNAT-46052, 
MNAT-46054, MNAT-46055 (fluted lesene). They are either on display or deposited at the MNAT (my warmest thanks to Dr. J.A. Remolà, 
curator of that institution, for allowing me to examine them).

450. A comprehensive account of the archaeological record of broccatello has been compiled by M. Mayer and I. Rodà, providing a good 
overview of its diffusion until the publication of their paper (Mayer and Rodà 1999, 46-49). 

451. They were found during very recent excavations in the cathedral of Tarragona and some lots at Alguer Street. 
452. A small floor tile on display at the Utica Museum, as well as in the floor of the House of the Hunting (Alexander and Ennaifer 1973; 

Mayer and Rodà 1999) and according to L. Lazzarini also at the house of “dei capitelli istoriati” (Falcone and Lazzarini 1998, 88). 
453. According to M. Mayer and I. Rodà, in the town of Narbo and the Puissalison rural establishment. 
454. At Trajan’s school, the House of Amor and Psique and the House of the Nimpheus (Ostia), in the opus sectile from the basilica of 

Junius Bassus on display at the Capitoline Museums (MC 1226) and in the floors of the villae of the Gordians and Montecelio. 
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plaque with a dolphin outline carved on it (Fig. 267), 
although there are also some fluted or simple reliefs 
with roughly carved geometric motives on wall veneers 
and lesene.449 Finally, the only example of sarcopha-
gus made with broccatello is preserved in the Crypt of 
Santa Engracia in Zaragoza (Mostalac 1994, ill. XIII; 
Rodà 2005, 467). 

Many other examples of the use of broccatello in 
early modern times, in particular during the Baroque 
period, can be found all over Spain, as well as in the 
south of France and Italy, where it was very popular as 
ornamental stone (Falcone and Lazzarini 1998; Gnoli 
1988; Lazzarini 2004; Muñoz 2005; Muñoz and Ro-
vira 1997). 

Area of diffusion450 (Fig. 268): The dispersion of 
broccatello is one of the best known aspects of this 
stone, as it has been an object of attention since the 
early stages of the research. However, its area of in-
fluence varies depending on whether you take into 
account the ornamental elements (slabs, wall veneers, 
crustae and columns) and the epigraphic monu-
ments. 

The archaeological record shows a wide disper-
sion of broccatello crustae. Numerous fragments have 
been discovered at many Roman sites in the area of 
modern Catalonia, including the Provincial Forum 
and temple area and extra muros residential area451 of 
Tarraco and several villae scattered along the Catalan 
coast (e.g. Mas de Toda in Riudoms, Els Antigons in 
Reus, Els Munts in Altafulla, Can Xammar in Mataró, 
Can Modolell in Cabrera de Mar and Cal Ros de les 
Cabres in El Masnou) (Àlvarez 1989; Àlvarez, Gutiér-
rez Garcia-M. and Pitarch 2006a, 2006b; Àlvarez and 
Mayer 1990, 1998; Àlvarez, Mayer and Pera 1992 ; 
Mayer and Rodà 1999; Otiña 2002, 2003, 2005). 
Broccatello has been found not only at more distant 
sites on the Mediterranean coast, such as Saguntum 
(modern Sagunt), Ilici (modern Elx) and Carthago 
Nova (modern Cartagena), but also at southern inland 
towns, such as Italica (modern Santiponce, near Se-
ville), Munigua (Mulva) and Corduba (modern Cór-
doba) (Márquez 1995; Mayer and Rodà 1991; Ramos 
1991; Soler 2003). To the north and the interior of the 
Peninsula, broccatello crustae and even columns can be 
tracked along the course of the River Ebro. Broccatello 
slab fragments have been found at Caesar Augusta 
(modern Zaragoza), Bilbilis (near Calatayud) and even 
in Arcaya (near Vitoria) (Cisneros Cunchillos 1988a; 
Mayer and Rodà 1999) while columns are found at 
Caesar Augusta and its surroundings (La Malena Ro-
man villa), and San Miguel de la Escalada (near León). 
However, broccatello also reached other inland cities of 
Segobriga (Cebrián, Abascal and Trunk 2004; Rodà 
2004a) and Uxama (Burgo de Osma, near Burgos). 
They all exemplify the widespread distribution of this 
stone throughout the Iberian Peninsula.

Outside Spain, broccatello crustae or small tiles 
for opus sectile reached the coastal towns of the west-
ern Mediterranean, including Utica,452 Carthago and 
Narbo,453 although it was basically shipped to Rome. 
Several finds at Ostia and Portus show this was the ar-
rival port for this stone, together with the other mar-
mor from all over the Empire. From there it was prob-
ably transported to Rome and the several Latium villae 
where it has been documented454 (Cisneros Cunchillos 
1988a, 66-67, fig.5; Gnoli 1988, 211; Grünhagen 1978, 
297, 302-303; Lazzarini 2004, 118, fig. 27; Mayer and 

Figure 267. Dolphin silhouette carved on a latrine stand 
plaque found at the Roman villa of Els Munts (MNAT-45394)  
(Photo R. Manent).



455. They can only be ancient Ostia and Portus (Italy) and ancient Caesar Augusta (modern Zaragoza, Spain), respectively (Gnoli 1988, 
211; Lazzarini 2004, 118; Mayer 1992, 20; Mayer and Rodà 1999; Rodà 2004a, 417; 2005).

456. The extent of its use since post-mediaeval times will be not discussed here, except for the specific cases when the reuse of previously 
quarried broccatello is documented or when it is directly related to Roman use.
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Rodà 1999, 48-49; Muñoz 2005, 38-39; Muñoz and 
Rovira 1997, 194-195; Rodà 2004a, 417).  

For other uses, broccatello did not achieve such a 
wide distribution, except for the outstanding case of 
the columns. They are however found in secondary 
uses (e.g. Pisa cathedral in Italy or those at San Miguel 
de la Escalada and the basilica of El Pilar in Zaragoza, 
Spain) having been taken from a Roman context.455 
La Malena Roman villa column is, in fact, the only 
exception.

Epigraphs on broccatello are less common and have 
an essentially local distribution. This was mainly cen-
tred on Dertosa (modern Tortosa) and areas within 
easy reach, either by sea (e.g. Barcino), or upstream 
along the River Ebro (e.g. the inscription preserved at 
Iglesuela del Cid in Teruel province or another found 
in Arcaya, near Vitoria) (Mayer 1992, 20; Mayer and 
Rodà 1999; Rodà 1998, 117; 2004a, 417). 

The presence of broccatello in Gortina (modern 
Gortyn) in Crete and Urbs Salvia (modern Urbisaglia) 
on the Adriatic coast of Italy, as recorded by L. Laz-
zarini (Lazzarini 2004, 118), is of particular interest as 
these places mark the most distant points at which broc-
catello has been found. However, L. Lazzarini does not 
provide more details about these finds and therefore 
further considerations cannot be made about them. 

similar stones / substitute material for: The ar-
chetypal variety of broccatello was distinguishable and 
highly valued enough not to be commonly used as 

substitute for any other stone. However, some cases 
of broccatello pieces found at Saguntum have been in-
terpreted as a substitute for Chemtou marble (marmor 
Numidicum) (Mayer and Rodà 1991). Although no 
specific description or reason for this interpretation is 
given, it is plausible to believe that they are examples 
of yellowish broccatello. 

There has also been some confusion about its attri-
bution. Certain varieties of broccatello showing larger 
areas of yellow with light purple to purplish veins have 
sometimes been mistakenly identified as breccia do-
rata, a marmora recently recognized by L. Lazzarini as 
coming from the area of Siena, Italy (Lazzarini 1998; 
Mayer and Rodà 1999). 

7.4.1.4. Chronology
There can be no doubt about the Roman and post-

mediaeval to modern use of broccatello. The intense 
exploitation of the Barranc de la Llet quarries is a re-
flection of the high value given to broccatello in the 
16th century and during the Baroque period.456 

Overall, few data are available from the quarries 
and, in any case, they do not provide clear dating evi-
dence. However, the paucity of well-dated evidence 
at the quarries is compensated for by the archaeologi-
cal record. The first epigraphs inscribed on broccatello 
date from the early Flavian period or, at the most, 
from the late Julio-Claudian period. Large rectangular 
broccatello flagstones in the orchestra of the mid 1st cen-

Fig. 268. Broccatello distribu-
tion  map according to L. Laz-
zarini, differentiating between 
primary use (Roman) and 
secondary use (post-Roman) 
(according to Lazzarini 2004, 
Figure 24); in green, other 
places with evidence of pri-
mary (circle) and secondary 
(triangle) use of broccatello are 
added.



457. The monumentalisation of the forum of Segobriga began during the reign of Augustus and was continued by Emperor Tiberius. 
The case of Segobriga seems to refute the hypothesis that broccatello was adopted together with rosso antico, breccia corallina and greco scritto, 
in a new decorative model from the late 1st century-2nd century (cf. Pérez Olmedo 1996, 228-229; Soler 2004, 468, footnote number 69). 
However, the predominance of broccatello in the late 1st century-2nd century contexts of most Levantine towns is noteworthy. 

458. See above footnote 454. 
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tury AD theatre of Caesar Augusta (modern Zaragoza) 
(Lapuente 1999; Lapuente, Turi and Blanch in press) 
have also been identified as broccatello. However, the 
slabs used in the forum of Segobriga take the initial 
date for the exploitation of broccatello back to the 
Augustan period (Cebrián, Abascal and Trunk 2004; 
Rodà 2005, 467).457 Thus, the beginning of broccatello 
quarrying is consistent with the chronological frame-
work already established for the local stones from Sa-
guntum (modern Sagunt), Saetabis (modern Xàtiva) 
and Tarraco (modern Tarragona) (Àlvarez et al. 2009, 
80-86; Mayer and Rodà 1991, 1999, 49). 

Its continued use is revealed by numerous examples 
of crustae and opus sectile pieces from the 2nd, 3rd and 
4th centuries AD. Broccatello use outside the Iberian 
Peninsula is first attested in the late 3rd to early 4th cen-
tury AD floors and opus sectile of the houses of Ostia 
and Rome, and later in some of the 4th and 5th century 
AD villae of Latium.458 Thus, the overall picture is that 
of an exploitation that began in the Augustan period, 
increased in Flavian times and began to be exported 
around the Mediterranean in Severian times (Mayer 
and Rodà 1999, 49). However, it is not easy to assess 
until when the Barranc de la Llet quarries were in use; 
on the one hand, broccatello was widely reused and, on 
the other, its subsequent quarrying from the Baroque 
period to the mid 20th century meant that most of the 
possible earlier traces were lost.   

observations: The local name jaspi de la Cinta de-
rives from the chapel dedicated to the Virgin of La 
Cinta in Tortosa cathedral, which is decorated with 
this type of stone. We do not know the Roman name 
for Santa Tecla stone, but it is that likely a specific de-
nomination was used at least by those who dealt in it. 
Despite the lack of written evidence, the wide distri-
bution and high value of broccatello suggests that it was 
most probably considered a marmor. 

The use of broccatello during the Renaissance and 
especially the Baroque periods is well known and there 
are numerous examples, not only in Spanish church-
es and palaces, but also in those of Italy and France 
(Borghini 1998; Corsi 1828; Gnoli 1988; Lazzarini 
2004; Muñoz 2005; Muñoz and Rovira 1997). Thus, 
although the Barranc de la Llet quarries were in use 
until very recently, the peak of extraction occurred 
during early modern to modern times. The last major 
exploitation period concerns the Els Valencians quar-
ry. This site was briefly quarried by the Americans for 
stone to rebuild the Abbey of Monte Cassino (Italy), 
after it had been almost completely destroyed by the 

Allied attack during World War II (Àlvarez 1992). In 
any case, the prolonged quarrying at Barranc de la Llet 
shows the value of broccatello and is also the reason 
there is little evidence of Roman working.

7.4.1.5. Discussion
The quarry sites are situated on different levels or 

heights; some of them are right next to the track run-
ning along the lowest point of the gully, some are on 
the top of the small hills that surround it, and others 
are on the flanks of those same hills. Although they all 
exploit the same Lower Cretaceous layers, few varia-
tions in the coloration or even the type of stone can 
be spotted. 

Barranc de la Llet quarry site 1 is on the upper flank 
of an elevation of the northern sector of Barranc de la 
Llet, near where the tracks known as Camí del Barranc 
de la Llet and Camí de les Revoltes cross. It consists 
of two small opencast, almost linear cuts opened at a 
short distance from each other, which roughly match 
the description of an ‘en paliers’ (i.e. ‘in terraces’) quar-
ry, as defined by Bessac (Bessac 1999a, 32, fig. 24A; 
2003b, 28, fig. 11c). The eastern sector is the largest 
and consists of two large, roughly regular adjoining 
areas located just below the electricity pylon on the 
hilltop (Fig. 269); the western sector is much smaller 
and is opened between the previously mentioned py-
lon and the next one along on the electricity cable. 
They run in an east to west direction and the extrac-
tion was carried out in a south-north direction. 

The lithography of this site and in particular the 
high amount of diaclasses and fractures in the rocky 
substratum strongly determined the way in which 
the blocks were detached. Traces of small channels or 
trenches and wedge sockets are preserved in the west-
ern sector. They are the remains of two delimited, 
rectangular blocks and a group of wedge sockets (Fig. 
270). One of the blocks was only delimited, while the 
other one was partially left in the bedrock due to a 
faulty cut during the detachment process. They are 
1.87 × 0.37 m and 1.90 × 0.40 m respectively. The 
wedge sockets belong to this later block and they are 
placed not on the bottom of the block, but on the 
upper level of the terrace in order to extract the block 
from the top. There are three aligned sockets, one of 
which measures 10 cm and the other two 9 cm; they 
are about 2 cm wide and 11 and 18 cm apart. 

The lack of similar traces in the rest of the quarry is 
evident. The irregularity of the front and the probable 
use of the diaclasses to facilitate extraction prevent 



459. It is well known that traditional extraction methods were used by local quarrymen until the mid 20th century. 
460. Therefore, no sketch of the site has been produced, as it would only reflect the later works. The same applies to the other Barranc 

de la Llet sites, except for quarry site 4 (Els Valencians), quarry site 5 and quarry site 9 (La Cinta) (fig. 262). 
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any type of further consideration about this site. The 
sort of uneven terraces visible in some parts follow the 
natural fractures of the rock and, although an ancient 
date is feasible, it is actually not possible to asses how 
old they are. The presence of manifest traces of mod-
ern use, such as pneumatic drill sockets on the verti-
cal front of the eastern sector, denote that this site has 
also been worked recently. Moreover, the fact that the 
stone cropping out here does not present the arche-
typal features of broccatello (it is a light yellow to grey 
limestone) supports the interpretation that this site is 
mostly the result of post-mediaeval (early modern to 
modern) use.459 Nevertheless, a Roman date cannot 

be completely ruled out and thus a further line of re-
search arises. The volume of extraction prior to the 
use of the pneumatic drill cannot be assessed for this 
quarry site.460

Quarry site 2 is located on the top of a small el-
evation and can be accessed by following a narrow 
path that diverges from the Camí del Barranc de la 
Llet track. Both the classic broccatello and false jaspi 
de la cinta were quarried here. This site consists of a 
relatively small, although high front that exploits the 
top of the hill. No evidence of extraction work using 
the traditional methods was found there (i.e. no ter-
races, no abandoned blocks and not even any traces 
of small channels or wedge sockets). The unevenness 
of the front also suggests that it has been worked re-
cently with modern machinery (Fig. 271). Therefore, 
everything points to a very recent date, a short-term 
exploitation intended to benefit from both the false 
jaspi de la Cinta and the broccatello strata. They appear 
strongly fractured and alternated, which must have 
made it rather difficult to detach regular blocks from 
this site. However, it can be easily used as aggregate to 
build roads or other similar purposes. 

Quarry site 3 is located some distance to the south 
of quarry site 2, along the route of the track known 
as Camí del Barranc de la Llet. It is a very large, deep, 
vertical cut on the flank of the hill that runs in a north-
south direction (Fig. 272). It is so huge that it can be 
seen from any point along this stretch of the track. It 
looks very similar to quarry site 2. Indeed, it mostly 
comprises high, vertical, uneven walls that are the re-
sult of working with modern technology. These works 
started from the ground level of the Camí del Barranc 
track and carried on in a westerly direction, taking 
what looks like a large bite out of the hill. No traces of 

Figure 269. View of one of 
the extraction areas in the 
eastern sector of Barranc de la 
Llet quarry site 1.

Figure 270. Part of a delimited block and wedge sockets pre-
served at Barranc de la Llet quarry site 1. 



461. See above, 6.6.1 El Llorito. 
462. The continuous wire equipment, which consists of two poles, a cogwheel and a small building, is still on the site.
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ancient extraction works were found during the sur-
vey. Only false jaspi de la Cinta and another yellow 
limestone are exploited at this site. 

There is a small hut made of very regular blocks on 
the levelled area in front of the quarry walls. Although 
these blocks are definitely of an earlier date, their 
presence is not enough to conclude that this site was 
worked in ancient times. Like El Llorito quarries,461 

if ancient extraction had taken place here, any traces 
would have been completely destroyed by the recent 
working. Moreover, the fact that stone varieties other 
than broccatello crop out here is another reason for rul-
ing this area out for further research. 

Barranc de la Llet quarry site 4, also known as Els 
Valencians, is on the upper part of a hill in the central 
area of Barranc de la Llet, only a few metres south of 
quarry sites 2 and 4. It exploits the topographically 
highest strata in the area, which are exclusively of good 
quality broccatello. However, slight variations are no-
ticeable in the colour and shell patterns in different 
sectors of the same site. 

The main area of extraction has a lopsided shape 
resulting from different degrees in the intensity of ex-
traction in each sector of the site (Fig. 273). While 
high, uneven vertical walls predominate in the western 
sector, the eastern sector did not undergo such intense 
extraction and mostly consists of slopes and shallower 
rocky walls situated on consecutive levels. The way the 
strata crop out also had an effect on these features, as 
they have an east-west inclination. 

Most of the quarry shows traces of modern use. 
These consist of uneven vertical walls, pneumatic 
drill sockets and in particular the traces of rock de-
tachment using the continuous wire462 system, which 
leaves absolutely smooth, horizontal surfaces. Never-
theless, this site still preserves unmistakable traces of 
stone extraction using the traditional methods. They 
are located in a sort of corridor perpendicular to the 
main western front, which stands outside the main 
area of extraction and was consequently not destroyed 
by later working. In view of this small area, a trench-

Figure 271. Detail of the highly fractured stone and irregu-
larity of the front of Barranc de la Llet quarry site 2. 

Figure 272. Central stretch of Barranc de la Llet quarry site 3.
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type quarry might be suggested as the likely type of 
extraction undertaken here prior to the introduction 
of modern equipment (cf. Bessac 1999a, 32, fig. 24A; 
2003b, 26, fig. 7c)

They consist of a large, vertical wall with abun-
dant parallel grooves and a long V-section trench on 
its lower part, and another wall just opposite that 
shows similar traces, except for the trench (Fig. 274). 
Although some spike patterns are also visible, the 
grooves mainly have a diagonal pattern descending 
from left to right on the first wall and mainly from 
right to left on the other, in such a way that they seem 
to be part of the same extraction process (i.e. they 
both point in the same direction). The grooves are 4 
to 5 cm apart and tend to curve slightly every 45 to 
50 cm. This is the same distance shown by the spike 
pattern. The absence of ledges on the walls prevents 
us from drawing a relationship between them and the 
block sizes; rather they indicate a change in the posi-
tion of the quarrymen during the digging part of the 
extraction process. 

Another aspect that supports this last point is the 
long, V-shaped trench running horizontally along the 

lower part of the first wall. Its purpose was obviously 
to detach a large block and therefore no 45 to 50 cm 
deep blocks would have been extracted from this area. 
The large natural crack in the centre of the wall might 
explain the abandonment of this front, although this 
trench provides an excellent example of the extraction 

Figure 275. Part of Barranc de la Llet quarry site 5.

Figure 274. View of the two opposite vertical walls with traces of quarrying tools (parallel grooves) at Barranc de la Llet quarry 
site 4 (Els Valencians). 

Figure 273. General view of the central area of Barranc de la Llet quarry site 4 (Els Valencians).
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method used at Barranc de la Llet quarry site 4, as 
a group of twelve wedge sockets were carved in the 
vertex of the V-section of the trench. These have an 
elongated, rectangular shape and are 9 to 10 cm long, 
about 2 cm wide and at a distance of 5 to 15 cm from 
each other. 

Quarry site 5 at Barranc de la Llet is a sort of regu-
lar-shaped hole dug in the ground that roughly match-
es the features of a pit-type quarry (cf. Bessac 1999a, 
32, fig. 24A; 2003b, 28, fig. 11c) (Fig. 275). This site 
exploits the same material as Barranc de la Llet quarry 
site 4 (Els Valencians), but at topographically higher 
levels. The broccatello from here has a less variegated 
pattern, but with predominance of the purplish col-
ours. As the area is partially covered by debris or soil 
from erosion and bushes, the depth of the site cannot 
be assessed. 

Despite the traces of recent use (pneumatic drill 
holes and furrows) at the site, evidence of extraction 
using the traditional method is also preserved. There 
are tool marks left on the vertical surfaces; they are 
spike-patterned parallel grooves 10 cm apart and they 
change direction at a distance of 30 to 50 cm. There 
are also some roughly-hewn, rectangular blocks aban-
doned on the inner part of the site. They are 1.16 × 
0.82 × 0.60 m and 1.38 × 0.60 × 0.24 m and the same 
sort of grooves as on the rock wall are visible on their 
surfaces. 

Barranc de la Llet quarry site 6 is situated on the 
southern slope of the same hill as the previous site. It 
can be easily reached by following the same track that 
leads to quarry site 4 (Els Valencians). It is a relatively 
linear front that follows the outline of the slope of the 
hill. In fact, its general appearance is quite similar to 
Barranc de la Llet quarry site 1 and it can also be con-
sidered an ‘en paliers’ quarry as defined by J.-C. Bessac 
(cf. Bessac 1999a, 32, fig. 24A; 2003b, 28, fig. 11c). 
Despite its proximity to quarry sites 4 and 5, the stone 
from this pit is not broccatello, but the same yellow 
limestone as in quarry site 3. 

The evidence of stone extraction at this point ap-
pears as uneven, diffuse terraces. The natural inclina-
tion of the rock layers and the fractures were probably 
used to facilitate block detachment. Other traces are 
equally faint, although unmistakable; they are scat-

Figure 276. Example of a V-shaped trench used to detach a 
block at Barranc de la Llet quarry site 6. 

Figure 277. View of the orthogonal cuts at Barranc de la Llet 
quarry site 7.

Figure 278. Part of Bar-
ranc de la Llet quarry site 
8 with some rectangular 
blocks in front of it. 
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tered negative traces of blocks, trenches with a V-
shape section (Fig. 276) and also lines on the bedrock 
made by a pick, which probably show where future 
trenches were to be dug. The blocks are rectangular 
and elongated; those we measured are 1.90 to 2.20 
m long and 0.45 to 0.60 m wide. Their depth cannot 
be assessed as the traces are inconclusive. The V-shape 
section trench is very similar to the one at Barranc de 
la Llet quarry site 4 (Els Valencians), as there are 9 to 
15-centimetre-long wedge sockets placed 5 cm apart 
at its vertex. 

Quarry site 7 is located on the flanks of the hills 
surrounding the middle part of the main track (Camí 
del Barranc de la Llet). The site cannot be accessed as 
it is currently part of a private garden surrounded by a 
fence, although it can be observed from a distance. Ex-
traction work has left uneven, slightly irregular terraces 
that roughly match the description of ‘en paliers’ quar-
rying in J.-C. Bessac’s typology (cf. Bessac 1999a, 32, 
fig. 24A; 2003b, 28, fig. 11c). Some orthogonal cuts 
can be seen, although most of the quarry has also been 
worked later and there are only very irregular traces 
(Fig. 277). Both the yellow limestone and a light pur-
ple, almost pink broccatello crop out at this site. This 
private property is signposted as a quarry and very re-
cent extraction has taken place here (many blocks and 
slabs are stored next to the entrance). 

Barranc de la Llet quarry site 8 is a very large ex-
traction front located some metres before the previ-
ous quarry site, on the flank of the hill south of the 
Camí del Barranc de la Llet track. The same material 
as at quarry site 7 was extracted here (i.e. yellow lime-
stone and light-coloured broccatello). It bears a strong 
resemblance to quarry sites 2 and 3, as it basically 
comprises high vertical, very irregular walls resulting 
from working with modern technology (i.e. large ma-
chinery). 

As at quarry site 3, work started from the Camí del 
Barranc ground level, although here in a north-south di-
rection and resulted in a very large, high cut on the hill 
flank. This site has been intensively quarried in recent 
times and no traces of earlier extraction are preserved 
(Fig. 278). Hence, it is not possible to verify whether 
this point was previously used or not. The presence of 
several rectangular blocks abandoned on the esplanade 
in front of the vertical wall does not provide any data 
on ancient working, as the pneumatic drill traces on 
them show that they were all detached recently. 

Quarry site 9 is among the largest at Barranc de la 
Llet. It is known locally as La Cinta quarry, as stone 
from this site was used to decorate the chapel of the 
Virgin of La Cinta in Tortosa cathedral (Àlvarez 1992; 
Muñoz 2005; Muñoz and Rovira 1997). This is the 
southernmost quarry of the whole group and, together 
with quarry site 10, it is the only one with no direct 
or semi-direct access from the Camí del Barranc de 
la Llet track. However, it exploits the same geological 
layers as the other quarry sites. High quality broccatello 
crops out at this point; in fact, the alignment between 
this hill and quarry site 4 (Els Valencians) suggests 
that they belong to the same geological layer. The fea-
tures of the site broadly match a large, wide, opencast, 
trench-type quarry (cf. Bessac 1999a, 32, fig. 24A; 
2003b, 26, fig. 7c) (Fig 279).

Figure 279. General view of Barranc de la Llet quarry site 9 
(or La Cinta quarry).

Figure 280. Vertical wall with quarrying traces at Barranc de 
la Llet quarry site 9 (or La Cinta quarry). 



463. See above, 5.4.1 Pedrera Romana (Montjuïc) and 6.4.11 El Mèdol  as well as 6.4.13 Punta de la Creueta, 6.5.2 and Lots 18 and 
21 of PERI-2 Tabacalera sector.

464. See above, 6.6.1.5 Discussion (El Llorito). 
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A large part of the quarry area is covered by a con-
siderable amount of debris, particularly in its southern 
sector, where three small hills of debris can be seen. 
In fact, the central area of the site is even being used 
as an orchard, meaning there is probably a significant 
amount of soil here too. 

However, the large size of this site remains obvi-
ous and it stands out due to the fact that most of it 
presents remains of traditional extraction. Indeed, ar-
tificial, vertical walls of about 2 to 4 m high are visible 
in the northern sector and abundant parallel grooves 
show that the rock was extracted using a pick (Fig. 
280). These grooves are 4 to 5 cm apart and have a 
diagonal pattern, although they are slightly curved on 
their edges every 30 to 50 cm. The absence of ledges 
on the walls prevents us associating them with block 
sizes; rather they seem to indicate a change in the posi-
tion of the quarrymen during the digging part of the 
extraction process. Both features relate this quarry site 
to Barranc de la Llet quarry site 4 (Els Valencians), 
where there are similar traces. It is worth mentioning 
the absence of 90º angles on these walls, since the cor-
ners between the different working areas are rounded. 
No abandoned blocks, negative traces or wedge sock-
ets remain at this site.

Finally, Barranc de la Llet quarry site 10 is not a 
quarry in the strict sense of the word, but rather a 
group of sporadic cuts in the rocky substratum (Fig. 
281). They are probably related to the surrounding 
quarry sites and, in particular, to quarry site 9, due 
to its proximity (it is only about 150 m to the north). 
Moreover, the same good quality broccatello crops 
out at both sites. The current remains consist of oc-
casional negative traces of extracted blocks that had a 
low impact on the terrain, i.e. orthogonal cuts on the 

bedrock or flat surfaces. This site is currently almost 
completely covered by low vegetation, but thanks to 
A. Àlvarez, J. Galindo and J.L. Prada’s work it has 
been recorded in detail (Àlvarez, Galindo and Prada 
unpublished-a, 30).

Among the quarry sites identified at Barranc de la 
Llet, only numbers 4 (Els Valencians) and 9 (La Cinta) 
present clear evidence of traditional extraction. Quarry 
sites 1, 5, 6 and 10 show some traces that point to ex-
traction using traditional methods, but they are fainter 
and less apparent. It is not possible, however, to date 
these traces with the evidence currently available. We 
can only conjecture on the basis of the remains and by 
looking at parallels in the quarries around Tarraco and 
other relatively nearby Roman cities, such as Nemau-
sus (modern Nîmes, France) or Corduba (modern 
Córdoba, Spain) (Àlvarez et al. 1994; Àlvarez, Galindo 
and Prada unpublished-a; Àlvarez et al. 2009; Àlvarez, 
Rodà and Gutiérrez Garcia-M. unpublished-b; Bes-
sac 1996, 2000; Penco Valenzuela 2002, 2004; Penco 
Valenzuela, Moreno Almenara and Gutiérrez Deza 
2004). 

At first sight, the almost complete absence of nega-
tive traces of detached blocks forming terraces, such as 
those observed at El Mèdol and other quarries around 
Tarraco (modern Tarragona), stands out, while large, 
vertical walls from which large blocks were probably 
obtained are the main type of evidence. This does not 
match the quarrying patterns observed by J.-C. Bessac 
at Bois des Lens, near Nemausus and other quarries 
in Gaul (Bessac 1993c, 1996, 1999a, 2000, 2003a, 
2003b), nor those of probable Roman dating near 
Tarraco and Barcino.463 However, broccatello was not 
a common stone, but a proper marmor, and this im-
plies that the parameters of its extraction would not 
have followed the same premises as El Mèdol stone, 
Alcover stone (both quarried in the territory of Tar-
raco), Montjuïc stone or any other stone with no or-
namental function. 

The possible ancient traces at the Barranc de la Llet 
quarries must then be compared with the remains at 
other ornamental stone quarries and, where possible, 
with relatively nearby territories and geologically simi-
lar rock. Santa Tecla stone is the closest ornamental 
material used in Roman times, although the paucity of 
evidence left at the quarries due to continued working 
is a significant drawback. However, evidence show-
ing the same basic features (high vertical smooth walls 
with no ledges and long, horizontal V-shaped chan-
nels or trenches) was found at El Llorito quarry site 
4.464 Data from other Hispanic marmora quarries, 

Figure 281. Detail of an orthogonal cut on the bedrock at 
Barranc de la Llet quarry site 10 (Photo A. Àlvarez).



465. They are white marbles quarried in the south of the Iberian Peninsula in Roman times (Beltrán Fortes and Loza Azuaga 1998; Bel-
trán Fortes and Nogales 2009; Beltrán Fortes and Rodríguez Gutiérrez forthcoming; Cisneros Cunchillos 1988a; Lapuente 1995; Lapuente 
and Blanc 2002; Lapuente, Cisneros Cunchillos and Ortiga 1988; Lapuente et al. 2002; Loza Azuaga and Beltrán Fortes forthcoming; 
Mayer 1992; Mayer and Rodà 1998; Rodà 1997, 1998, 2004a, 2004b; Rodríguez Gutiérrez and Beltrán Fortes forthcoming). In particular 
the results of the recent archaeological excavations at Los Covachos quarry will probably be most interesting for this line of research, but 
unfortunately they are currently under study and thus still unpublished.

466. Illustrative examples are the marbles from around Malaga, which benefited from their proximity to the sea, and Almadén de la 
Plata, which received a relatively widespread diffusion thanks to its easy access to the Guadalquivir River (Beltrán Fortes and Loza Azuaga 
1998; Cisneros Cunchillos 1988a; Rodà 1994, 1998). 
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such as those of Almadén de la Plata marble or Mijas 
marble,465 detailed enough to be compared with Bar-
ranc de la Llet, have been lost for the same reason (i.e. 
continuous use) or are not yet available in the litera-
ture. Therefore, we have to turn to other quarries in 
order to find a stronger basis. 

A brief overview of the research on quarries sup-
plying marmora reveals that large amounts of stone 
were extracted and stockpiled, as they were valuable 
enough to be profitable. Also, wherever possible, large 
blocks were detached in order to be subsequently cut 
into slabs for wall veneers, crustae or other smaller el-
ements (Braemer 1984; Dubois 1908; Dworakowska 
1983; Forbes 1966; Pensabene 1989, 1992, 1994; 
Rodà 1998, 2004b, among many others). This picture 
could be the same for broccatello. Yet again, there is 
not a scrap of evidence to confirm whether these traces 
are Roman or post-mediaeval (16th century or later). 
Further research would be advisable, particular an ar-
chaeological excavation of some of these sites, in order 
to obtain more data. However, the total absence of sur-
face pottery shards showing possible fruitful areas to 
dig and the fact that most of these sites are still in use as 
quarries, fields or private gardens are major handicaps. 

Similarly, an estimate of the volume of stone ex-
tracted in the Roman period is hampered by the huge 
amount of quarrying that took place during post-
mediaeval times, which we can observe from its wide-
spread distribution and use between the 16th and 18th 
centuries. Nevertheless, we can say that their overall 
size was probably rather small in comparison to other 
marmora quarries. M. Mayer and I. Rodà’s hypothesis 
on the probable municipal ownership of these quarries 
and the shipping of broccatello as return goods (Mayer 

and Rodà 1999, 50) would be in keeping with a rela-
tively restricted exploitation of the quarries at Barranc 
de la Llet. 

Another factor may have been the late widespread 
diffusion enjoyed by broccatello, as it was not traded 
around the Mediterranean until the 3rd century. Thus, 
the picture we have is of a highly valued marmora be-
ing exploited at Barranc de la Llet, which, however, 
was still unable to compete with marmora under the 
control of higher authorities, such as the Imperial 
marble. 

In any case, it is clear that the favourable location 
of these quarries so close to the River Ebro was a sig-
nificant boost to the diffusion of broccatello. The ben-
eficial effect of such a location has been already well 
attested at other quarries, such as those in the south of 
Hispania,466 and, obviously on a very different level, 
the Imperial quarries such as Luni (Carrara marble) 
or the Aegean marbles, such as those from Paros and 
Naxos (Dolci 1980; Dworakowska 1983; Forbes 1966; 
Pensabene 1994, among many others). The absence of 
any sort of stock storage area for broccatello, either next 
to any of the quarry sites or near the river banks, is not 
surprising in view of its constant use. The detached 
blocks were probably transported to the river bank or 
the harbour area of Dertosa (modern Tortosa) by cart 
and on the same tracks still in use today. This appears 
to be the only plausible they cold have been moved 
from Barranc de la Llet. The fact that all the brocc-
atello objects we know of to date are relatively small 
would have made this job easier and supports the hy-
pothesis of broccatello objects being partly shipped as 
return cargo, rather than as the primary purpose of 
the trade. 





467. Those from Tortosa are three pedestals(CIL II2/14 790, 792, 793) and two cupae (CIL II2/14 799, 804) included in Mayer and 
Rodà’s study of the Dertosa epigraphy; they are all preserved in the Museu Municipal de Tortosa, except for cupa (CIL II2/14 799), which 
is in the second southern tower of La Suda castle (Mayer and Rodà 1985). The one from its environs is the so-called Vinebre stela (CIL 
II2/14 814) currently on display at the MNAT (petrological analysis undertaken by A. Àlvarez confirms this attribution. Personal com-
munication).

468. Epigraphs on broccatello have only been documented from Flavian times onwards (see below, 7.4.1.4 Chronology).
469. As already mentioned, broccatello crustae have been identified as part of the ornamental programme of the curia in the forum of 

Segobriga (Cebrián, Abascal and Trunk 2004; Rodà 2005, 467).
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Other scattered data on stone exploitation in 
the northeast of Hispania were collected during the 
research that could not be included in the previous 
chapters, but which are still interesting enough to be 
taken into account. They mainly consist of two types 
of information, either related to the identification of 
sources (i.e. quarries) or to the identification of local 
stone in the archaeological record. 

8.1. Quarries not in the immediate territory 
of a Roman town

This section includes data gathered during the sur-
vey on quarries that could not be included in the pre-
vious sections as they were not in the territory of the 
areas around the Roman towns discussed, i.e. Empo-
riae (modern Empúries), Gerunda (modern Girona), 
Barcino (modern Barcelona), Tarraco (modern Tarra-
gona), Dertosa (modern Tortosa) and Aeso (modern 
Isona). Nevertheless, due to the importance of the 
stone they exploit, their chronological framework or 
their singularity, they are relevant to this study and 
have thus been considered.

They are three quarries found in very specific plac-
es: one near the town of Flix (the comarca of Rivera 
d’Ebre), on the banks of the River Ebro and about 80 
kilometres from Tarragona; one in the archaeological 
site of Olèrdola (Sant Miquel d’Olèrdola in the comar-
ca of Alt Penedès), about 50 kilometres south of Bar-
celona; and the third one is near La Rierussa stream in 
Sant Llorenç d’Hortons (the comarca of Alt Penedès) 
and the Roman bridge of Pont del Diable in Martorell 
(the comarca of Baix Llobregat) (Fig. 1). 

8.1.1. Flix (or Roca bovera or Riu de la cana) 
quarry

The so-called pedra de Flix (Flix stone), also known 
as sorrenca de Flix (Flix sandstone), is a light grey, fine-
grained sandstone that has been identified as the mate-
rial used to make several epigraphic monuments. These 
were mainly found in Tortosa and its environs,467 al-
though the composition of the stone does not match 

the geology around the town and hence its external 
provenance is confirmed. Although the identification 
was merely macroscopic, there can be little doubt that 
it is correct, as Flix stone is rather characteristic. Also, 
the fact that this stone outcrops on the banks of Riv-
er Ebro, which facilitated its transport downstream, 
strongly supports this theory. In fact, following M. 
Mayer and I. Rodà’s study of the epigraphy of Dertosa 
(CIL II2/14; Mayer and Rodà 1985), the use of Flix 
stone by the Romans was also mentioned by J. Massó 
in his brief overview of the Roman quarries of Tarraco, 
which also includes those near Tortosa and Flix, by P. 
Izquierdo as one of the goods traded down the Ebro to 
the harbour of Dertosa and by I. Rodà again as part of 
the local materials used for the epigraphy of that town 
(Izquierdo 1990, 196; Massó 1987, 133-134; Rodà 
1998, 117; 2004a, 417). 

Rodà points to the fact that the use of Flix stone 
as an epigraphic medium is earlier than that of broc-
catello,468 as the corpus of pedestals from Dertosa and 
even the Vinebre stela date from Julio-Claudian times. 
However, recent discoveries at Segobriga of broccatello 
ornamentation in Augustan contexts469 show that it 
was already being exploited prior to its boom as an 
epigraphic material and thus the chronological dis-
tance between the beginnings of their exploitation is 
reduced. However, none of them specifies the exact 
location of the source of the Flix stone.

8. otHeR evIdence oF extRActIon 
In tHe noRtHeAst oF HIsPAnIA

Figure 282. Location of Flix quarry (Topographic Map of 
Catalonia, 1:50.000, ICC). 



470. The exact coordinates of the site are UTM 31T 295255 4569015.  
471. The actual sizes of the measured blocks are 1.42 × 0.90 × 0.40 metres for the extracted block; 2.20 × 0.50 × ? and 2.50 × 0.5 × ? 

for those only delimited. 
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The existence of a quarry on the banks of River 
Ebro was well known to local archaeologists and was 
also recorded in the Carta Arqueològica, in which it 
is also known as Pedrera de Boca Bovera-Riu de la 
Cana (IPAC 2003b). It is only a few kilometres from 
the village of Flix, in an area known as Teuleria or 
Bulladera,470 on the left bank of the river. The area is 
a very narrow strip of land between the river and the 
C-233 L’Hospitalet de l’Infant to Bellpuig road, just 
before the La Cana tributary (Fig. 282).

Flix stone crops out at this site and although it 
sometimes has a rather yellowish to reddish tinge that 
differs slightly from the generally grey stone of the epi-
graphic inscriptions, it is the same type of fine-grained 
sandstone. The geological layers of Flix stone appear al-
ternated with coarse pebble conglomerates, where this 
same material acts as cement. It is an opencast quarry 
where extraction work was undertaken for about 30 
metres along the river bank. The general appearance 
of the site matches the type of quarry in which extrac-
tion is organized in terraces or ‘en paliers’ as defined 
by J.-C. Bessac (cf. Bessac 1999a, 32, fig. 24A; 2003b, 
26, fig. 7a), some of which go down to the water level 
(Fig. 283).

The presence of negative block traces, as well as 
abandoned or semidetached blocks, wedge sockets 
and small trenches is evidence that traditional extrac-
tion was carried out here. Most of the block evidence, 
whether completely extracted or not, points to large, 
elongated blocks, although significant variations in 
their sizes can be noted.471 Blocks with completely 
different shapes are also found at this site. The most 
obvious ones are a large, almost rectangular block with 
a square protuberance on one of its sides and a trian-
gular block. The former is 1.65 × 1 × 0.80 m and the 
protuberance is 0.28 metres long and the latter could 
not be measured as it is partially submerged in the 
river (Fig. 284). 

The wedge sockets discovered show quite regular 
shapes and sizes. They are rectangular, elongated and 
quite large (about 18 × 6.5 centimetres). They were 
dug roughly every 13 centimetres, although some of 
the lines are not as straight as might be expected (Fig. 
284). The small trenches or channels also vary signifi-
cantly: some of them are quite wide (c. 15 centime-
tres), while others are half this size (about 8 cm).

The presence of such a wide variety of block shapes 
does not match the standards of Roman extraction, 
where all the elements were carved from rectangular 
blocks. Therefore, although there is not the slightest 
piece of evidence for dating this site, it seems more 
plausible that the visible evidence is the result of post-

Figure 283. View of the traces of stone extraction at the Flix 
quarry. 

Figure 284. Two examples of the extraction evidence at Flix 
quarry: abandoned blocks, one of which has a triangular 
shape, and wedge sockets.



472. It consists of a watch tower on the highest point of the area and an impressive wall some metres below, in front of the earlier pre-
Roman wall. 

473. The respective coordinates are UTM 31T 392057 4573430 (‘interior’ quarry) and 392100 4573496 (‘exterior’ quarry). 
474. It is likely that the stone extracted here was also used in the buildings of Olèrdola. 
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Roman working, probably from early modern times. 
In fact, Flix stone was widely used during the Baroque 
period as a building-stone, with the Tortosa cathedral 
being an illustrative example. However, the strate-
gic location of the site and the quality of the stone, 
proven by its use whatever the date, are two circum-
stances to take into account; even if the Romans did 
not quarry this specific site, it may point to a nearby 
source area. 

Nevertheless, more data is needed to confirm or 
dismiss any hypothesis, beginning with the confirma-
tion of this quarry as the source area of the raw ma-
terial for the previously mentioned epigraphs. Micro-
scopic analysis would be very helpful in this respect. 
Until then, all these are merely conjectures about the 
provenance. 

8.1.2. olèrdola quarry 

The site of Olèrdola is located on the upper part of 
the mountain of the same name, on the fertile plain 
of the Penedès region (Fig. 285). The site is a strategic 
enclave that was inhabited from the Prehistoric period 
to the Middle Ages. Between the 5th-4th centuries and 
the 1st century BC it was quite an important settle-
ment of the Cessetan tribe, although as early as the 
late 2nd-early 1st century BC the Romans built a small 
fort472 there with the main purpose of controlling the 
nearby Via Heraclea, the forerunner of the Via Augus-
ta. However, the Roman occupation was short-lived 
and by the mid 1st century BC, when the territory had 
been completely Romanised, it was definitively aban-
doned. Today it is part of the Parc Comarcal d’Olèrdola 
nature reserve and is one of the sites run directly by the 
MAC, as well as part of the Iberian Route archaeologi-
cal site network. 

Olèrdola hill forms a kind of gently-sloping plat-
form surrounded by cliffs. Geologically, it consists of 
Lower Miocene reef limestones that rest on compact 
Cretaceous limestones. The extracted stone comes 
from the upper layers and is a relatively soft, malleable 
stone of light yellow colour that takes on a grey patina. 
That it was basically quarried for the immediate needs 
of the site is obvious, as the wall and tower ashlars are 
exactly the same type of stone. A preliminary petrolog-
ical analysis undertaken by A. Àlvarez confirmed this 
assumption (Batista-Noguera et al. 1991, 395). Thus, 
this stone did not enjoy much distribution; however, 
this case is relevant, due to the fact that it is one of the 
few sites to have been excavated and, as a result, one of 
few well-dated Roman quarries in Catalonia.  

In fact, two different quarry sites have been identi-
fied at Olèrdola: the so-called ‘interior’ quarry, which 
is situated within the walled perimeter, and the ‘exte-
rior’ quarry, which is located outside the walled pe-
rimeter, although right opposite the walls.473 However, 
only the former has been excavated, while the latter has 
just been recognized and delimited. In addition, two 
different extraction methods have been pinpointed at 
each site. The interior quarry showed clear traces of 
the use of trenches to delimit the block before extract-
ing it by using wedges inserted into small sockets; the 
exterior one has traces of this extraction method used 
alongside another that consisted basically of using 
metal wedges (Batista-Noguera et al. 1991, 389-395). 

The interior quarry is opened half-way between 
the walls and the upper part of the platform, and very 
close to a large cistern cut in the bedrock.474 A total 
area of 24 × 16 metres of this quarry was excavated 
(roughly half of the whole site) and profuse evidence 
of block extraction was discovered (Fig. 286 and 287). 
Abundant evidence of rectangular block extraction 
was recorded, either thanks to the negative traces left 
on the bedrock once the blocks had been detached or 

Figure 285. Location of Olèrdola (Topographic Map of Cata-
lonia, 1:50.000, ICC). 



475. A statistical study of the whole assemblage of blocks is provided (see Batitsta-Noguera et al. 1991, 392). Here, we will only point out 
that the mean values are 1.40 metres for the longitude and 0.72 metres for the width, whereas the histogram shows that the most common 
values are 1.45 to 1.75 metres for the longitude and 0.55 to 0.85 metres for the width. 
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to the presence of delimited blocks that have been left 
undetached (Fig. 288). The relative regularity of their 
sizes475 is patent, even though extraction was not al-
together systematized. Despite the general north-west 
to south-east direction of the blocks, there are some 
examples of blocks that are perpendicular or slightly 
deflected from the axis marked by the vast majority of 
the blocks. Extraction was in fact determined by the 
slope of the terrain and the local lithology. 

Several tool marks from cutting the trenches with 
a pick are still visible on the vertical surfaces, although 
no specific mention of them is made in the published 
paper. Direct observation of the remaining traces, 
aimed at identifying what sort of edge the picks used 
would have had (in particular the W-shaped point that 
could be related to the tool identified at Bois des Lens 
quarries) was unsuccessful. 

Despite R. Batista-Noguera et al.’s appreciation 
(Batista-Noguera et al. 1991, 394), this is quite a 
common extraction strategy for Roman quarries and 
numerous examples have been identified, not only in 
more distant parts of the Roman Empire, but also in 
much closer areas, such as the well-dated quarries of 
Bois des Lens (southern France) and the even nearer 
Roman quarry at Montjuïc hill (near Barcelona). Like-
wise, some of the terraces identified at El Mèdol and the 
Roda de Berà quarries, and particularly at the  Punta de 
la Creueta quarry, in the territory of Tarraco (modern 
Tarragona), most likely of Roman date, bear a strong 
resemblance to this site. Indeed both sites were quar-
ried extensively rather than intensively and the stone 
was only intended for a very specific purpose. 

The quarry was completely filled with extraction 
debris, although two different basic levels were distin-
guished during the excavation. The upper one consist-
ed of a mixture of quarrying debris, ploughed soil and 
pottery from several periods, the result of the relatively 
recent farming of this land. The lower one, however, 
provided sparse late Iberian and early Roman pottery. 
Thus, a pre-Roman date can be dismissed and the use 
of blocks on the Roman watch tower and wall is cor-
roborated. The quarry was not exhausted, but left un-
exploited when the building work was finished. This 
site was also sporadically used during the mediaeval 
period (Molist 1999, 51). 

Evidence in the exterior quarry is less profuse but 
still clear. It seems that the local lithology had a strong-
er effect here on block extraction than it did in the in-
terior quarry, as, in addition to the same method of de-
taching blocks found in the interior quarry, which was 
basically used in the area in front of the Roman wall 
and the tower (Fig. 289), there is evidence that another 

Figire 286. Plan of the ‘interior’ quarry at Olèrdola (Batista-
Noguera et al. 1991, 390, fig. 4).

Figure 287. General view of the ‘interior’ quarry at Olèrdola.

Figure 288. Part of the negative traces of extracted blocks at 
the ‘interior’ quarry at Olèrdola.



476. The fact that no quarrying has been found in the area, whereas a pre-Roman settlement has been identified, is significant. 
477. Despite the fact that it appears in the literature under both names, we will henceforth refer to it as La Rierussa, according to the 

name used in the Carta Arqueològica de l’Alt Penedès (IPAC 2003a). The coordinates are UTM 31 404060 4590650.
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method was also used. This consisted basically of the 
use of metal wedges inserted into 5 to 10-centimetre 
sockets to separate the block from the bedrock (Batis-
ta-Noguera et al. 1991, 386). Although these sockets 
are no longer visible at the site, this description and 
the direct observation of the traces are firm evidence 
that it benefited from the natural planes or fractures of 
the rocky substratum; indeed the horizontal planes are 
the natural planes of the geological layers and thus the 
height of the blocks was directly determined by them. 
The area where this sort of evidence is visible extends 
towards the path to the medieval necropolis. 

The find of two such different extraction strategies 
in such as small area is significant. If we bear in mind 
that mediaeval use of the interior quarry has been 
documented, it seems not completely improbable that 
here also we are faced with two diachronic extractions: 
the Roman one, at the foot of the wall, that follows 
the same extraction strategy as the well-dated interior 
quarry, and another, that could be later (possibly me-
diaeval) or even earlier (Iberian476), which is strongly 
determined by the lithology of the substratum and is 
not as systematic as the Roman one. 

Despite the obvious specifically local and sporadic 
purpose of the stone from these quarries –they were ba-
sically intended to supply the consecutive settlements 
at Olèrdola– and in particular of the interior one, it is 
very important as it is one of the best preserved and 
well-dated Roman quarries in modern Catalonia and 
therefore stands out as a unique case to serve as a paral-
lel for other quarries. Moreover, it is an example of the 
different extraction strategies and a perfect case with 
which to study the relationship between the two sides 

of the stone industry in Roman times, the place of ex-
traction and the final place of use, as well as all the 
other issues related to them. 

8.1.3. La Rierussa Quarry 

This quarry, also known as Can Raimundet quarry 
in reference to the nearby masia,477 is a small site lo-
cated near the village of Sant Llorenç d’Hortons (Alt 
Penedès), alongside the course of the La Rierussa 
stream, from which it takes its name (Fig. 290). The 
area was recently threatened by the construction of the 
high-speed train (AVE) line from Madrid to Barcelona 
and the French border, which resulted in the only ar-
chaeological study carried out on this quarry. It was 
thus included in the survey prior to the beginning of 
the construction work, in order to check whether it 
would be directly affected or not; it was concluded 
that it was not in danger of destruction, but a short 
preventive intervention was programmed anyway, as 
a large block located some metres to the south of the 
site had to be removed (Carbonell and Adseiras 2002; 
IPAC 2003a). 

The site spreads along left bank of the La Rierussa 
stream to some metres before the newly-built bridge, 
and it is currently easy to access by the AVE auxiliary 
road, which runs almost parallel to the aforemen-
tioned bridge. It is very well preserved, although only 
scattered parts are visible, due to the dense vegetation 
that covers most of the vertical walls. The extraction 
area has a sort of semicircular outline and the only 
traces of extraction are found either along the edge 

Figure 289. Part of the ‘exterior’ quarry at Olèrdola (sector in 
front of the Roman wall).

Figure 290. Location of La Rierussa quarry (Topographic 
Map of Catalonia, 1:50.000, ICC). 



478. Some authors do not rule out the possibility of it matching the route of the Via Augusta (Vives and Bohigas 1993).  
479. A dark dolomite and a dark diorite from near Mataró (ancient Iluro), which were used for two epigraphs (Àlvarez 1987a); sandstone 

from the area of Tona (eastern flank of Montseny mountain massif ); a coquina used at Badalona; a coquina used in the area of Banyoles; and 
many other stone stones from the county of El Bages (Àlvarez 1984, 99). A. M. Canto also mentions a limestone quarry near Baetulo (modern 
Badalona), where a cave inscription dedicated to the Sun was found (Canto 1978, 182). Nevertheless, the interpretation given by G. Fabré, M. 
Mayer and I. Rodà, who suggest it was from a pre-Roman cave cult, seems more plausible. Moreover, they identify the stone as a sandstone, 
which also contradicts Canto (IRC I 177). Finally, several examples of slates or schists have been identified as part of the decorative composi-
tions at archaeological sites. They are found not only next to local or regional ornamental stones, but also together with marbles imported 
from all over the Mediterranean. This is the case of the villae of Can Xammar and Can Modolell in Iluro (modern Mataró) and Els Munts and 
Els Antigons, near Tarraco (modern Tarragona) (Àlvarez, Gutiérrez Garcia-M. and Pitarch 2006a; Àlvarez and Mayer 1990, 1998; Àlvarez, 
Mayer and Pera 1992; Fabre, Mayer and Rodà 1984; Otiña 2002, 2003, 2005). Nevertheless, it is not possible to venture a hypothesis for their 
provenance, except for their local origin in areas nearby or relatively close to the place of use. As for the Ulldecona stone, a yellow to orange 
limestone from near the town of the same name south of Tortosa, there is no evidence of it being used by the Romans.
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of the quarry or in the present-day area of the stream, 
since most of the vertical front is covered by high 
bushes and is no longer visible. However, this vertical 
front is obvious thanks to the abrupt change in the 
level and the orthogonal cuts still visible. 

Nevertheless, the clearest traces consist of orthogo-
nal cuts on the upper part of this front and especially 
a large block delimited in the western part of the site, 
where the front reaches the area of the stream course 
(Fig. 291). This block is c. 4 × 0.8 m and its current 
depth is 0.85 m. Considering the length of the block, 
the trench dug in the bedrock to delimit it is also unu-
sually wide, 56 to 62 cm, and with a square longitu-
dinal section. 

The stone exploited at this site is a grey, shelly 
limestone which has been recognised as the same type 

of stone used for some of the ashlars of the nearby 
Roman bridge of El Pont del Diable (Mauri, Galindo 
and Àlvarez in press). This use and the lack of written 
evidence of mediaeval and post-mediaeval quarrying 
suggest that this site was used in Roman times. It is 
also interesting to point out the fact that the nearby 
Camí de Can Mata road has been documented as be-
ing of possible Roman origin.478  

8.2. Other stones identified as having been 
used in Roman times

Finally, the largest currently available body of evi-
dence of stone use in Roman times is still found in 
the numerous types of local stone with which objects 
were manufactured and buildings were constructed. 
Leaving aside the latter, which is far too wide a subject 
to be able to give even a general overview, the stone 
objects prove that a large number of different, non-
ornamental stones were exploited in the northeastern 
corner of Hispania (modern Catalonia). The fact that, 
due to their poor quality, these kinds of stone were not 
exported or widely distributed, but used only locally, 
already gives an idea of their provenance. Moreover, 
some of them were also used in later periods (mainly 
post-mediaeval) and even recently, which makes them 
a well-known stone type; thus, they have also been 
identified. 

Nonetheless, not a single one of the specific quar-
ries they come from has been identified so far and 
therefore they remain as a secondary data in this re-
search. To date, A. Àlvarez, M. Mayer and I. Rodà, 
pioneers in turning our attention to the types of stone 
used, besides the usual ones taken into account in epi-
graphic studies of the area of Catalonia, are our main 
source of information. Their main features are sum-
marized in Table 14.

There are other local stones for which sporadic 
examples of use have been identified, but the lack of 
any further available data means that it not possible to 
make any interpretation or conjecture so far.479 

Figure 291. View of the large delimited block in the western 
part of La Rierussa quarry.



480. Mentioned by A. Àlvarez (Àlvarez 1984, 97, table II and 99-100) and many others (Cisneros Cunchillos 1988a, 64; IRC IV, 20-23, 
table I; Mayer 1998, 100). 

481. Mentioned by A. Àlvarez, (Àlvarez 1984, 97, table II, and 108). 
482. Mentioned by A. Àlvarez, M. Mayer and M. Cisneros Cunchillos (Àlvarez 1984, 97, table II, and 104; Àlvarez and Mayer 1982, 

305; Cisneros Cunchillos 1988a, 63). 
483. Mentioned by A. Àlvarez (Àlvarez 1981; 1984, 97, table II, and 107) and M. Cisneros Cunchillos (Cisneros Cunchillos 1988a, 

62-63)
484. Mentioned by A. Àlvarez (Àlvarez 1984, 97, table II, and 107) and M. Cisneros Cunchillos (Cisneros Cunchillos 1988a, 62-63). 
485. Mentioned by Cisneros Cunchillos (1988a, 62). 
486. Mentioned by A. Àlvarez (Àlvarez 1984, 97, table II, and 108). Other marbles from the Pyrenees from a very nearby location, such 

as Mas Carol marble (from Ceret, France) or Benasque (Aragón, Spain), are not considered here as they fall outside the strict area of modern 
Catalonia. As for Cala Montjoi marble, no evidence of Roman use is given and thus it is not included in this list.  
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Common 
name

Type of stone
Geological 

date
Source area Use Place of use

Garraf 
stone480

Fine limestone 
(micrite)

Cretaceous Garraf mountain massif Epigraphy
Sitges and Vilanova 

i la Geltrú

Rubí stone481 Yellowish 
sandstone

Miocene
Near Rubí (Sabadell 

outskirts)
Epigraphy Rubí

Can Fatjó 
stone482

Yellow/reddish 
limestone 
(coquina)

Miocene
near Rubí (Sabadell 

outskirts)
Building, 
epigraphy

Rubí and its 
surroundings

Sant Vicenç 
stone483 Grey sandstone Eocene

Sant Vicenç de Castellet 
(near Rellinars)

Epigraphy Rellinars

Artés stone484 Yellowish/reddish 
sandstone

Eocene - 
Oligocene

Near Artés (north of 
Manresa)

Epigraphy Artés

Martorell 
stone485 Red sandstone

Buntsandstein 
(Triassic)

Martorell (east of 
Barcelona)

Building
Martorell Roman 

bridge

Arties 
marble486

Carbonaceous 
marble

Devonian
Arties (Vall d’Aran, 

Pyrenees)
Ornamental 

slabs?
Roman Baths at 

Arties?

Table 14. Summary of the main types of local stone used by the Romans. 





487. As already stated by J.-C. Bessac, ‘the lack of remains that are possible to date during the field survey does not rule out the possibility 
of ancient working, only archaeological excavation allows us to be more affirmative in this respect’ (Bessac 2002c, 42). 

488. Pre-Roman exploitation of Clots stone (from Clots de Sant Julià and Puig d’en Torró) is also well attested in the archaeological 
record, although not on the quarry fronts (see above, 3.4.5.4 Chronology and 3.4.6.4 Chronology, respectively).  

489. Idem.
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9.1. The exploitation of stone resources in 
northeastern Hispania 

The research into Roman quarries in the territory 
surrounding some of the main urban centres of north-
eastern Hispania has led to the compilation of numer-
ous data that give us a greater understanding of the 
exploitation of this region’s stone resources in Roman 
times. Although the overall picture is still patchy and 
preliminary, the study of the evidence preserved at the 
quarry sites around the towns of Tarraco (modern Tar-
ragona), the former capital of the province of Hispania 
Citerior and later of Hispania Tarraconensis, and Em-
poriae (modern Empúries), a major urban centre from 
the time of the arrival of the Phocaeans in the early 6th 
century BC, as well as smaller towns such as Gerunda 
(modern Girona), Barcino (modern Barcelona), Der-
tosa (modern Tortosa) and Aeso (modern Isona), gives 
us a significant picture, not only of the organisation 
of the local stone industry, but also of the overall fac-
tors involved in the exploitation of natural resources, 
in particular quarrying.  

9.1.1. the chronological framework

There are indeed many factors to be looked into 
in relation to the stone industry, and in particular 

quarrying, in the area of modern Catalonia during 
ancient times. However, one stands out above all the 
others because the whole of the following discussion 
rests upon it: the identification and dating of the 
quarries. 

The resumption of quarrying during various pe-
riods has led either to the destruction of the ancient 
extraction remains or their concealment with debris. 
Therefore, little can be said about the ancient quarries 
of northeastern Hispania on the basis of the evidence 
visible today. Further data, particularly from archaeo-
logical excavations, is needed to decipher first of all 
which of the quarries are indeed Roman and which 
of them resulted from post-Roman working.487 The 
confusion between Roman and post-mediaeval/early 
modern quarries is indeed difficult to overcome with-
out more consistent evidence, such as that provided by 
material from archaeological levels. 

Nevertheless, as already discussed for each quarry, 
a close analysis of the available data enables us to ven-
ture an initial proposal for the chronology of the ex-
traction traces currently visible at each site, which is 
summarized in Table 15.

Thus, the well-attested group of quarries is rather 
limited. Archaeological evidence to confirm a Roman 
date is only available for Pedrera Romana at Montjuïc 

Quarry Site
Pre-

Roman
Roman

Probably 
Roman

Uncertain
Probably  

mediaeval/
early-modern

Recent

Santa Margarida and Santa 
Magdalena

1 X

2 X

3 X

4 X

5 X

Sant Martí d’Empúries X? X?

Mar d’en Manassa X

Puig de Serra 1 to 6 X X?

Clots de Sant Julià 1 to 16 X488

Puig d’en Torró 1 to 10 X489

Pedrera d’en Bohiga
1 to 3 X

4, 5 X
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490. In this case, post-mediaeval use is not ‘probably’, but well attested thanks to the written documentation (see above, 6.4.3.4 Chro-
nology). 

Quarry Site
Pre-

Roman
Roman

Probably 
Roman

Uncertain
Probably  

mediaeval/
early-modern

Recent

Domeny
1 X

2, 3 X

Pedrera del Cementiri X

Antic Camí de St. Salvador X

Gafans X

Pedrera Romana (Montjuïc) X

La Rierussa X

Olèrdola int., ext. X

Roda de Berà
1 X X

2 X

Corral del Xim X X

Mas de Nin X X490

L’Aguilera X X

Marítima Residencial X

Roca Foradada X

Punta de la Llança 1, 2 X

Platja dels Capellans X

Els Munts X X

Altafulla 1, 2 X X

El Mèdol

1 X X

2 X

3 X X

4 X X

Mas del Marquès

1,2 X

3 X X

5,6 X X

7, 8 X X

9 X

10 X X

Punta de la Creueta X

La Savinosa

1, 2 X

3, 4 X

5, 6 X

7 X

Coves del Llorito 1 to 3 X X

Platja de l’Arrabassada X

PERI-2, Lots 18 and 21 X

Coves de la Pedrera

1 X

2 X X

3 X

4 X

5 X X

6, 7 X

8 X



491. In this case, post-mediaeval use is not ‘probably’ but well attested through written documents (see above, 7.4.1 Barranc de la Llet). 
492. This site is not included in Table 15 because it is still under study; however, although it only consisted of three blocks and a fourth 

with another orientation, it was probably part of a large area of scattered extraction, as the evidence recorded since the early 20th century 
demonstrates (see above, 6.8 Other evidence of quarries in Tarraco and its territory).
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(near Barcino), PERI-2  Lots 18 and 21 (Tarraco) and 
the quarry at Olèrdola, although Clot del Mèdol, Els 
Munts and Punta de la Creueta (near Tarraco) are also 
without a doubt ancient, as their direct link to Roman 
monuments or buildings is well attested. 

Besides the difficulty of confirming a Roman date 
for any quarry without the support of an archaeological 
excavation, the identification of Roman sites is strongly 
influenced by the amount of Roman evidence preserved 

in each area and, obviously, how much of the territory 
has undergone recent major changes. This last factor 
may be also be the key to discovering and excavating a 
site, as in the case of Pedrera Romana at Montjuïc (near 
Barcino, modern Barcelona), PERI-2 Lots 18 and 21 
and the recently-discovered scattered cuts on the Tea-
tre Tarragona lot492 (Tarraco, modern Tarragona urban 
centre), or it may be the reason why major sites are 
inevitably lost, such as the El Llorito quarries. 

Quarry Site
Pre-

Roman
Roman

Probably 
Roman

Uncertain
Probably  

mediaeval/
early-modern

Recent

Pedreres de l’Aqüeducte

1 X

2 X

3 X X

4 X

5, 6 X

7 X

8 X X

9 X

10 X

Mas dels Arcs
1 to 3 X X

4 X

Torre d’en Dolça X X

El Llorito

1 X

2 X X

3 X

4 X X

5, 8 X

10 X

La Salut X

La Lloera X

Barranc de la Llet

1 X X

2, 3 X

4 X X

5 to 7 X

8 X

9 X X491

10 X

Flix X

Table 15. Chronological ascription of the extraction traces currently preserved at each quarry site (pre-Roman=of well-attested pre-
Roman date; Roman=of well-attested Roman date; probably Roman= probably of Roman origin, although there is not enough data 
to confirm it; probably mediaeval/early modern=probably of post-Roman origin; uncertain=when it is not possible to assess whether 
they are the result of Roman or post-Roman extraction; recent=quarries where the only evidence left is very recent, i.e. from the mid 
20th century onwards).



493. Numerous factors that can lead to this supposition, e.g. proximity to a ‘probably Roman’ quarry, or the attested use of its stone in 
Roman times, such as in the case of the El Llorito quarries (6.6.1). In this case, the ‘uncertain’ box has also been checked. 
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Nonetheless, it is also significant that four out of 
the six well-attested Roman sites are related to the 
town and territory of Tarraco (modern Tarragona), as 
is the fact that the only three that can be undoubtedly 
considered as Roman, even without evidence from ar-
chaeological excavations, are El Mèdol, Els Munts and 
Punta de la Creueta. 

On the other hand, there is a large group of quarries 
of possible ancient date, although no evidence other 
than the extraction traces still visible at the sites and 
the confirmation of the use of their stone during an-
cient times supports this assumption. This is the case 
of the outstanding quarries of Clots de Sant Julià and 
Puig d’en Torró, in the centre of the Baix Empordà 
plain, and El Mèdol quarry site 3, Coves del Llorito 
and most of the Coves de la Pedrera quarry sites (in 
the territory of Tarraco), as well as smaller sites, such 
as Sant Martí d’Empúries, Puig de Serra, Domeny 
quarry site 1, Antic Camí de Sant Salvador, La Rierus-
sa, Roda de Berà quarry site 1, Marítima Residencial, 
Platja dels Capellans, Mas del Marquès quarry sites 1, 
2 and 9, Platja de l’Arrabassada, most of Pedreres de 
l’Aqüeducte, Mas dels Arcs quarry site 4 and Mas d’en 
Dolça (Table 15). 

The first and most important aspect in determin-
ing the probable ancient origin of a quarry site is to 
verify the use of its stone in ancient times. Although 
this is not always possible, as for instance in the area 
of Tarragona, where many of the quarries supplied a 
very similar type of stone, it is one of the main factors 
for not ruling out a possible Roman date. When there 
is no such evidence, the basis for assuming an ancient 
date for a particular quarry site is much weaker. 

However, alternative factors based on the extrac-
tion patterns or strategies observed at other well-dated 
Roman quarries have been used in an attempt to dis-
cern whether they are the result of Roman working or 
later extraction activity. Among them, the inferences 
from J.-C. Bessac’s studies at Bois des Lens quarries 
(near modern Nîmes, southern France) emerge as the 
main parallel, not only due to their geographical prox-
imity (on the Mediterranean Arc including the coast-
lines of Catalonia and southeastern France), but also 
because they produced a similar stone (local limestone 
of little ornamental value) and they were in use over a 
long span of time. 

Thus, strict regularity of extraction, when found 
together with generally large-scale blocks and inten-
sive use of the site, is considered a strong indicator 
of post-mediaeval extraction (mainly early modern). 
Likewise, according to the results of recent research 
into French underground quarries, this type of subter-

ranean extraction has been closely examined due to the 
high possibility of it being the result of post-Roman 
working. Other sporadic elements, such as the carved 
letter with clearly non-Roman features found at Roda 
de Berà quarry site 1, the presence of rounded wedge 
holes or evidence of the extraction of round elements 
also leads to the conclusion that they are the result of 
non-Roman quarrying. As a result, some of the stud-
ied sites are likely to be post-Roman, and in particu-
lar the result of early modern quarrying, which was a 
quite important industry in 16th, 17th and especially 
18th century Catalonia, when a period of economic 
prosperity led to a building boom, both in the private 
and public spheres (Table 15). 

In quite a large number of cases, neither the ex-
traction traces following the traditional method, nor 
the extraction pattern were enough to tip the balance 
in favour of one conjecture or another. Nevertheless, 
there are some cases where an original ancient date for 
the quarry seems plausible, even though the remain-
ing evidence is more in keeping with post-Roman 
rather than with ancient working; therefore, as there 
are no traces to support this assumption, apart from 
hypothetical considerations, it has been reflected while 
keeping it clearly in the field of speculation.493 This 
is the case of Santa Margarida and Santa Magdalena 
quarry sites 2 and 5 (near Emporiae), Pedrera d’en Bo-
higa quarry sites 1 to 3 and the quarries of Domeny 2 
and 3 (near Gerunda), Gafans (near Aeso), L’Aguilera, 
Roca Foradada and Punta de la Llança, Altafulla, El 
Mèdol quarry sites 2 and 4, Mas del Marquès quarry 
sites 3, La Savinosa quarry sites 1, 2, 5 and 6, Coves 
de la Pedrera quarry site 4, Pedreres de l’Aqüeducte 2, 
5, 6 and 10, Mas dels Arcs quarry sites 1 to 3 (Tar-
raco territory) and Barranc de la Llet 5, 6, 7 and 10; 
in the cases of Corral del Xim, Mas de Nin, Altafulla, 
Mas del Marquès 5 to 8, El Llorito 2 and 4 and Bar-
ranc de la Llet 1, 4 and 8, the possibility of an origin 
earlier than mediaeval or post-mediaeval is considered, 
although it is not reflected at the site. 

Therefore, only the quarries considered as ancient, 
possibly ancient or uncertain have been taken into ac-
count in the following discussion about the stone in-
dustry in this territory. 

It is difficult to go into more detail about the chro-
nology of most of the quarries. More precise chrono-
logical inferences cannot be made from the quarrying 
evidence, as most of the techniques changed little over 
the centuries until the introduction of explosives to 
quarrying, which in Catalonia took place during the 
first half of the 20th century. Nevertheless, the dating 



494. The use of Empúries stone dates back to Greek times, as the irregular ashlars at the Neapolis walls prove. However, the table only 
reflects its use after the arrival of the Romans. Its use after the abandonment of Emporiae in the late 3rd century AD may be result of reuse, 
even though sporadic extraction may have taken place. 

495. The use of Clots stone is also documented from pre-Roman times (see above, 3.4.5.4 Chronology); the table only reflects its use 
after the arrival of the Romans. 

496. Earlier use by the pre-Roman peoples is attested (5.4.1.4 Chronology), although the table reflects the beginning of systematic 
extraction known so far. 

497. To see which quarries supplied each type of stone, see Table 1 for Empúries stone, Clots stone and Girona stone; Table 4 for Isona 
limestone and the limestone with no known name from around Isona; Table 5 for Santa Tecla stone, llisós, El Mèdol stone/soldó, Altafulla 
stone, Roda de Berà stone type and Alcover stone; Montjuïc stone came from the hill of the same name near Barcino (Pedrera Romana at 
Montjuïc); and broccatello from Barranc de la Llet (7.4.1). 

498. See above, 7.4.1.3 The stone. 

259

GeneRAL dIscussIon And concLusIons

of archaeological artefacts gives us a hint as to the life of 
those quarries whose stone was used in ancient times, 
although it is not possible to pinpoint from which 
specific quarry, among those providing the same sort 
of stone, the raw material for these objects or monu-
ments came from; thus, it is not possible to assign a 
date to a specific site or extraction area.  

In any case, it is enough to confirm that, apart from 
Empúries and Clots stone, which had been used since 
pre-Roman times, the introduction of local stone use 
was gradual over a period of about two centuries. Like-
wise, an approximation of the final date of their use has 
been inferred from the last dated object or objects to 
be recorded. This shows that despite a general decrease 
from the latter stages of the early Imperial period, the 
abandonment of most local stones was also progressive 
(Table 16). The reasons for these differences lie not 
only in the specific circumstances of each town and its 
surrounding area, but also in the many other factors 
involved in the stone industry, such as the quality of 
each stone, its uses and the area of diffusion. Thus, the 
more ornamental and unique a stone was, the longer 
it was in use. 

The case of broccatello is exemplary. The fact that 
its source area is quite restricted allows us to date the 
initial large-scale exploitation of the Barranc de la Llet 
quarries to the Augustan period, which is quite late in 
comparison to other non-ornamental stones that were 
in use either from pre-Roman times (e.g. Empúries 
stone and Clots stone) or from the earliest period of 
the Roman presence (e.g. El Mèdol stone). Neverthe-
less, the finds of broccatello in 5th century Latium vil-
lae498 suggest that, although it may have been weak, a 
broccatello distribution network was still active during 
late Roman times and this stone was valued enough to 
reach the central territories of the Mediterranean basin 
(Italy and the coast of North Africa). 

This is in fact an exceptional case, not only because 
it is a highly-valued ornamental stone, but also for the 
late final date at which it was used. Indeed, the reuse 
of the other local ornamental material, Santa Tecla 
stone, began to spread from the late 3rd century. The 
examples of Santa Tecla pedestals dedicated to very 
important figures, such as Ulpia Severina, Emperor 
Aurelian’s wife, and Emperor Carus, Emperor Licinus 
and Emperor Constantinus (RIT 87 and RIT 89, 94, 

BC AD

TYPE OF STONE
Mid 
3rd 

cen.

2nd

century
1st

century
1st

century
2nd

century
3rd

century
4th 

century
5th

century

Mid 
6th 

cen.
Empúries st.494

Clots st.495

Girona st.
Montjuïc st.496

Santa Tecla st.
Llisós
La Savinosa st.
El Mèdol st./soldó
Coves st./El Llorito st.
Altafulla stone
Roda de B. st. type
Alcover st.
Broccatello
? (Isona shelly st.)
Isona limestone

Table 16. Summary of the chronological span of the use of the main types of local stone497. 



499. An earlier date for the beginning of extraction at the Montjuïc quarries might be confirmed once the analysis of the column base 
of possible Montjuïc sandstone is completed (see footnote 176).

500. African D Samian ware (T.S. Africana D). 
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95, respectively), inscribed on earlier pedestals dedi-
cated to C. Clodius Chariton and P. Licinus Laevinus 
(RIT 457 and 171, respectively) are illustrative of the 
slow-down in the extraction of this material and al-
though it did not enjoy the same prestige as broccatello, 
it was indeed not only a locally, but also a regionally 
valued stone. As in many other parts of the Roman 
Empire, local ornamental stone (Santa Tecla stone in 
this case) was used for epigraphy dedicated to or paid 
for by people from a wide range of social statuses, from 
slaves to emperors. In any case, the chronological span 
determined from the epigraphy shows that extraction 
at El Llorito, the quarries most likely to have supplied 
this stone in Roman times, began in the first decades 
of the 1st century AD and reached its peak during the 
mid to late 1st century and the 2nd century AD.   

In addition, most of the period of building stone 
exploitation is directly connected to the foundation, 
development and decline of the nearby towns. In fact, 
Empúries stone was already widely used at the Greek 
settlement we know call Neapolis and probably at the 
small, earlier settlement of Palaiapolis, of which few re-
mains have been survived. Hence, an initial date of the 
late 6th and the 5th centuries BC must be considered 
for the likely ancient or uncertain quarries around it 
(i.e. Sant Martí d’Empúries and Santa Margarida and 
Santa Magdalena quarry sites 2 and 5), even though 
the last two are located near the Roman town and 
there is a possibility that they were expressly related to 
it. Despite the fact that there is no specific evidence of 
it, the decline of the town in the 3rd century AD prob-
ably meant the abandonment of any extraction work 
around Emporiae. 

Other cases are less controversial, such as the local 
shelly stone from near Aeso (modern Isona), the local 
nummulitic limestone from Gerunda (modern Gi-
rona), the sandstone from Montjuïc hill near Barcino 
(modern Barcelona) and the several types of building 
from around Tarraco (modern Tarragona). The early 
Republican date for the Aeso quarries (Antic Camí de 
Sant Salvador and possibly Gafans) indicated by the use 
of their stone on the Roman walls, perfectly matches 
the pottery shards found at the first of these. Despite 
the lack of archaeological remains to confirm this, it 
is plausible that the quarries on Les Pedreres hill, on 
the spot where Gerunda was founded (Pedrera d’en Bo-
higa), and Pedrera Romana at Montjuïc, near Barcino 
(modern Barcelona), or, at any rate, other Roman quar-
ries that exploited those hills which have not survived, 
were opened at the same time as their respective towns 
were founded (i.e. early 1st century BC for Gerunda and 

c. 15-10 BC for Barcino).499 Among the range of uses of 
stone as a building material in Tarraco, the earliest was 
probably the local substratum that supplied the mega-
lithic blocks for the base of the city ramparts. However, 
apart from this, El Mèdol stone was soon used again 
on this same fortification (at least in its second phase, 
which dates from the 2nd century BC). The subsequent 
use of other types of local stone (La Savinosa, Coves 
and El Llorito stones) is also well attested. 

Similarly, the beginning of each town’s decline 
led to the end of building stone quarrying. They all 
range from the mid 3rd century to late 4th century AD, 
although this mainly depends on how precise the ar-
chaeological record is or how deeply the research has 
gone into ascertaining the final date for each town. 
Hence, the last attested use of Montjuïc sandstone is 
in the late 4th century AD rampart of Barcino, the date 
of which has been the subject of debate until very re-
cently and have thus been thoroughly studied, while 
late Roman sarcophagi lids in nummulitic limestone, 
together with at least 4th century AD pottery500 were 
found in the archaeological excavation of Hospital dels 
Italians at Girona. 

However, where there are no specific objects to 
mark its final use and no detailed chronological analy-
sis has been undertaken, such as at Aeso, the general 
date of the 3rd century AD is assumed for the transfor-
mation or reorganisation of most Roman towns. 

The case of building stone used at Tarraco is less 
conclusive, since it is difficult to draw a clear line be-
tween the slow-down and final end of the quarrying. 
Nevertheless, it seems reasonable to suppose that the 
calcisiltite quarries (Coves del Llorito or Coves de la 
Pedrera) and the calcarenite quarries (i.e. those that 
exploited the El Mèdol stone and soldó layers) still 
supplied stone to the local sarcophagus workshop in 
Tarraco in late Roman times, as the abundant sarcoph-
agi at the Museu Paleocristià clearly imply. As for La 
Savinosa stone, it is difficult to asses until when it was 
used, due to its confusion with El Mèdol stone and 
soldó in the sculptural and epigraphic studies.   

The fact that the Clots de Sant Julià quarries are 
not in the immediate surroundings of a town makes 
them the largest group not directly related to a spe-
cific place of use. The lifespan of Clots stone use also 
goes back to long before the arrival of the Romans on 
the Iberian Peninsula in 218 BC. However, judging 
by the generalisation Clots stone in the archaeological 
record, it seems that a more systematic extraction be-
gan in about the 4th century BC and reached its peak 
between late 2nd century BC and mid 2nd century AD, 



501. Although it is well known that Flix stone was an important building material in mediaeval and post-mediaeval Tortosa, there is an 
absolute lack of remains of Roman date or recorded testimonies from archaeological excavations to support the assumption that it would 
have been the same in ancient times. 

502. This has been summarised in the chronological typology table of the extraction traces (Bessac 1996, 208, Table 8). 
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after which it progressively slowed down, as the fewer 
examples in the archaeological record suggest. Its last 
well attested use in Roman times is on the 3rd century 
AD walls uncovered at the Palaiapolis of Emporiae. 
Nevertheless, early medieval uses are also well attested 
and although the reuse of previous Roman blocks is 
plausible, sporadic quarrying cannot be ruled out.      

The archaeological remains in Alcover stone in-
dicate that although it was not a building material, 
it was also used from very early times, as attested by 
an inscription dedicated to Pompeius (71 BC). Its use 
continued until at least the late 3rd century AD, as can 
be seen in the Roman baths of the villa of Els Munts 
and the early Christian basilica in Tarraco. Neverthe-
less, the subsequent continuous quarrying of Alcover 
stone makes it impossible to assign this chronological 
framework to the only site identified during this re-
search without major doubts. 

Finally, the chronological inferences from the ar-
chaeological record are of little help in specifying the 
life span of the other quarries that supplied Miocene 
stone in the territory of Tarraco (i.e. those around Roda 
de Berà –Corral del Xim, Roda de Berà, Mas de Nin 
and L’Aguilera– and around Altafulla –Marítima Resi-
dencial, Roca Foradada, Punta de la Llança and Platja 
dels Capellans–). The only exception is the quarry of 
Els Munts, whose connection to the nearby villa gives 
us a rough estimate of its lifespan (c. 1st to mid 3rd cen-
tury AD). On the other hand, the Roman arch of Berà 
(early 1st century AD) is the only confirmed example 
of the use of Roda de Berà stone and this can probably 
be attributed to Roda de Berà quarry site 1, as it is the 
only one with evidence of a likely ancient origin. 

Apart from the particularities of each specific stone, 
it is noteworthy that in most cases the peak of extrac-
tion coincided with the early Imperial period (c. 1st 
to 3rd century AD). It can also be seen for the types 
of stone used as epigraphic media, but whose quarries 
have not been located, such as Isona limestone. In-
deed, most of the pedestals made with this stone date 
from this period. 

However, this is no more than a partial account, 
as many other local stones used in Roman times are 
of unknown provenance or could not even be identi-
fied, such as the main type of building stone used in 
Dertosa.501  

9.1.2. Quarrying evidence

As we have already seen, in the current state of the 
research there are few quarries in Catalonia with an 

unquestionable Roman chronology and, consequent-
ly, there are few traces of Roman quarrying. Neverthe-
less, they are a significant aspect, especially in those 
quarries of likely Roman or uncertain date, since many 
assumptions have been previously made on the basis 
of this evidence. In other words, the evidence that has 
been taken into account is that which helps us to un-
derstand the technological procedures of extraction 
and, wherever possible, to define the chronological 
framework, especially for those quarries categorized as 
‘uncertain’ (Table 15).

Several types of remains are grouped under the 
term ‘evidence of quarrying’. The first and most tan-
gible are those directly resulting from the application 
of the quarrying technique (e.g. wedge sockets, small 
trenches or channels used to delimit the blocks and 
tool marks left on the vertical and horizontal working 
faces), as well as other testimonies, including the size 
and shape of the blocks and, finally, the way the nega-
tive extraction traces are arranged, which may be an 
indication of the overall extraction strategy. These ele-
ments, together with other occasional evidence, such 
as inscriptions, engravings or unfinished objects, are a 
basic source of the archaeological study of quarries. 

9.1.2.1. Direct traces of quarrying: elements and tools 
Half-cut or delimited blocks, the negative traces of 

block extraction, wedge holes, ledges and the trenches 
used to cut them out, as well as the tool marks left 
on the quarry faces are all first-hand evidence of quar-
rying. The direct traces of quarrying techniques re-
corded at the quarries considered here are abundant 
and very diverse. Although the aim of our recording of 
the quarrying evidence has been all-inclusive, it is far 
from comprehensive. Indeed, the fact that most of the 
quarries have not been excavated is a major drawback 
to undertaking a proper metrological analysis of these 
elements, such as that carried out at the Bois des Lens 
quarries.502 Nevertheless, we have attempted to sys-
tematise and organise them (Tables 17, 18 and 19). 

The most abundant traces are those of rectangular 
block extraction, whether half-cut or negative traces, 
and of square-section trenches, alongside those of tool 
marks mainly preserved on vertical faces. The only ex-
ample of a square-shaped block from a well-attested 
Roman site is at Els Munts and, given the subsequent 
occasional use of this quarry, this evidence is not to be 
taken without certain reservations. 

Nevertheless, the block shape cannot be taken as a 
chronological indicator, since square or almost square 



503. Mainly due to the fact that they might be partially cut and their sizes modified in the course of extraction. 
504. This has also been noted in previous studies (Bessac 1994, 1999a; Dworakowska 1975, 1983).
505. Most of the values range between 1.45 to 1.75 × 0.55 to 0.85 m; the first values are nearly five or six times the value of a Roman 

foot (29.6 cm), while the width values are 1.8 to 2.8 times those of a Roman foot. 
506. See above, 6.5.6 Pedreres de l’Aqüeducte. 
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blocks appear at most likely ancient sites, including 
Clots de Sant Julià (quarry site 3), Puig d’en Torró 
(quarry site 3), Coves de la Pedrera (quarry site 2), 
Pedreres de l’Aqüeducte (quarry sites 3, 4, 8 and 9) 
and Mas d’en Dolça. The evidence of almost square 
blocks at the underground Coves del Llorito (sites 1 
to 3) and Coves de la Pedrera (site 5) quarries should, 
however, be carefully considered; the fact that traces 
of the extraction of rounded elements next to almost 
square ones and the fact that they are underground 
sites strongly points to a post-Roman chronology for 
this evidence. 

In addition, the sizes of the blocks (or a significant 
sample of them where they are abundant) were record-
ed during the survey by measuring either one of those 
that had been completely detached and abandoned at 
the quarry site or one that had been half cut. Where 
none was found, the negative traces were also taken 
into account, although the figures obtained from this 
type of evidence have been considered with some res-
ervations.503 

Despite the paucity of evidence from archaeo-
logically excavated sites, which definitely needs to be 
completed in the future with further data from strati-
graphic contexts and better preserved evidence, a pre-
liminary idea emerges from the available figures. It is 
that no strict pattern of block measurement accord-
ing to the Roman length unit (mainly the Roman foot 
or pes) can be identified. Thus, the recorded evidence 
seems to confirm that the block size in non-ornamen-
tal stone quarries (i.e. all of them except for Barranc 
de la Llet and El Llorito, where the evidence is in any 
case scarce) was directly determined by two main fac-
tors: the lithology of the site and the intended use of 
the blocks.504 

Illustrative cases of the way blocks were deter-
mined by the stratification plain of the specific geo-
logical layer they came from are the quarries around 
Aeso (Antic Camí de Sant Salvador and Gafans) and 
La Lloera (to the west of Tarraco, modern Tarragona). 
When the uniformity of the outcrop bedrock enabled 
a less determined size, it is only reasonable to expect 
that the sizes would have been based on the Roman 
foot (29.6 cm) or multiples of it. Nevertheless, the 
study of the block size in the interior quarry of Olèr-
dola shows that even in an early Roman site like this 
one, where extraction was probably undertaken by the 
military or under their direct supervision, the block 
sizes do not strictly correspond to multiple values of 
the Roman foot.505 

In any case, the paucity of currently available data 
and the chronological vagueness of most of the quar-
ries are major handicaps to the undertaking of a more 
detailed study into the correlation between the Roman 
length unit and the sizes of the blocks found, all the 
more so since the need for greater precision for a sta-
tistical management of the data is essential. 

The total absence of rounded negative traces and 
rounded elements abandoned at the Roman sites is 
significant, since it confirms what has been already 
observed at other Roman quarries throughout the ter-
ritories of the Empire and particularly in the case of 
non-ornamental stone. In fact, half the quarries where 
traces of rounded objects are preserved are probably 
the result of post-Roman working (i.e. the quarries 
of Coves del Llorito and Coves de la Pedrera); this 
is especially probably when those rounded traces are 
found in opencast quarries. The case of Pedrera de 
l’Aqüeducte quarry site 3 seems to be the result of a 
later specific extraction of a large millstone. The last 
example of rounded negative trace belongs to Roca 
Foradada quarry site and has a notably smaller diam-
eter; thus it could not have been intended for use as a 
millstone and another explanation must be sought. 

The find of unusual elements, such as the negative 
traces of a trapezoidal element (dovella?) and a large, 
pointed block at Pedreres de l’Aqüeducte quarry sites 3 
and 9, respectively, is worth mentioning, in particular 
when a Roman chronology for them cannot be ruled 
out. In fact, the size and shape of the former perfectly 
match the dovellae used on the arches of the nearby 
Roman aqueduct, although the negative millstone 
traces a few metres away mean that we have to be cau-
tious about ruling out a post-Roman chronology. On 
the other hand, the large block with a triangular up-
per surface found at quarry site 9 is more difficult to 
interpret, but, as we have already said, it might be one 
of the structural blocks that act as the support for two 
arches on the Roman aqueduct.506  

After the large number of half-cut or delimited 
blocks, trenches are one of the most common ele-
ments. Despite the overwhelming preponderance of 
those with a square longitudinal section, there are also 
examples of V-shaped section trenches, one of which 
is at the Roman-dated Punta de la Creueta quarry. Al-
though sporadic later extraction at this site cannot be 
ruled out, in view of the general model followed there 
(all the many trenches but one have a square section), 



507. See above, 6.4.1.5 Discussion (Roda de Berà or Pedrera de l’Elies).
508. Similar lines made by pecking have been identified at the Saint-Boile Gallo-Roman, at Kriemhilde (Bad Dürkheim, Germany) and 

Rînen (near Dougga, Tunisia) quarries (Lukas 2002, 164-166; Monthel 2002, 96).  
509. Half of this trench is V-pointed while the other half shows a trapezoidal longitudinal section which is without doubt the preceding 

stage. 
510. Except for the quarries around Emporiae (modern Empúries), which exploit a very hard limestone and Montjuïc stone, which is 

also very hard. 
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it is nevertheless worth pointing out the fact that the 
different trench typology cannot be directly related to 
a non-Roman chronology. In fact, the case of Roda de 
Berà quarry site 1 is illustrative as the only V-shaped 
section trench is found in one of the two small sections 
that are probably of earlier origin than the rest of the 
site.507 According to J.-C. Bessac’s studies of quarrying 
technology, the different trench typology is mostly de-
termined by the kind of pick used and its cutting edge, 
rather than the technique used (Bessac 1996, 212, fig. 
134).  

In all the trenches, different stages of the digging 
process have been identified that perfectly illustrate the 
sequence. Among them, the parallel lines to guide the 
future width and direction of the trenches508 at Roda 
de Berà quarry site 1 and the two progression stages 
on one of the large V-shaped trenches at Mar d’en Ma-
nassa509 stand out, even though they are most likely 
of post-mediaeval date. However, the most common 
evidence in this process is the identification of parallel 
tracks on already cut trenches, where the stone in be-
tween them is not cut but crushed. This procedure is 
clearly visible in the trenches at El Mèdol quarry sites 
1 and 3, as well as at other less certain quarries (i.e. 
likely ancient quarries), such as part of Roda de Berà 1 
and Torre d’en Dolça (Fig. 292). 

In any case, when comparing the width of the 
trenches documented at the Catalan quarries with the 
summary table of the main features of each chrono-
logical period drawn up by J.-C. Bessac, according to 
his observations at the Bois des Lens quarries (Bessac 
1996, 208, table 8), it becomes clear that these chron-
ological inferences cannot be applied to our territory. 

The case of Olèrdola perfectly exemplifies this. The 
lifespan of the site is well delimited by the short chro-
nology of the site itself, which ranges from between 
the late 2nd to the early to mid 1st century BC; howev-
er, the trenches are c. 20 cm wide, which, according to 
J.-C. Bessac’s table, would only fit in with a Meroving-
ian to modern typology of extraction traces. However, 
the fact is that the pre-Roman quarrying tradition is 
closer to this figure than the early Roman one (i.e. 
early Empire and early 2nd century AD). Therefore, 
these values may be taken as an approximation of the 
usual values of each period, but should never be given 
sufficient credit to determine the chronology of a site. 
However, if carefully considered, on some occasions 
they may help us to decide whether to consider an an-
cient or a post-Roman date when discussing a quarry 

of uncertain chronology. This happened, for example, 
when the Mar d’en Manassa or El Llorito quarry site 4 
evidence was examined. 

Indeed the cutting edge of the tools is a key ele-
ment in the whole quarrying technique. Its importance 
and its evolution in the closest well-studied site (i.e. the 
Bois des Lens quarries) has been highlighted in J.-C. 
Bessac’s conclusions. Despite only a small number of 
the quarries in Catalonia having been excavated and 
thus providing a proper point of comparison, not only 
the geographical proximity, but also the type of stone at 
the Bois des Lens quarries (sedimentary, relatively soft) 
provide us with a solid basis for comparison, given that 
most of the Catalan quarries exploited relatively soft 
limestones and sandstones.510 In fact, the type of stone 
is crucial in choosing a tool according to its cutting 

Figure 292. Schema of the percussion marks from each pick 
type: A) W-shaped Roman escoda, B) pointed cutting-edge 
pick, C) rectangular cutting-edge pick (from Bessac 1996, 
212, fig. 134) and an example of the evidence of the trench 
cutting procedure at El Mèdol.



511. Pointed picks were usually used in hard stone quarries, such as granite or diorite, whereas trapezoidal or double pointed picks (es-
codes) were used where the stone was softer.  

512. Even though tool marks on vertical surfaces are more abundant, only those on horizontal surfaces show the sort of cutting edge the 
tool actually had. 

513. This sort of pick has been described in detail as being swollen in the middle, with pyramidal points at both ends and mounted on 
a wooden handle 50 to 60 cm long. It was not a specialised tool as it was also used to smooth quarry faces and grind down surfaces and, ac-
cording to J.-C. Bessac, the trenches made with this tool tend to be wide enough to allow the worker to get into them (Bessac 1988a, 1991, 
1993a, 1999a).

514. This was a less common tool and specifically intended for cutting narrow trenches (9 to 18 cm wide) into which quarryman could 
only put one leg and was basically used in early Imperial times. It derived from a square cutting-edge pick forged from a narrow hoop-iron (c. 
2.5 cm wide), usually with a trapezoidal profile, which was fitted on a long handle (100 to 140 cm) (Bessac 1988a, 1991, 1993a, 1999a). 

515. The evidence of tool marks left on roughly hewn surfaces of sculptures and epigraphic monuments, as well as on unfinished ele-
ments, is another major area for further research. 

516. This sort of pick, also less common than the pointed one, is the origin of the W-pointed Roman escoda. Thus, it was also a tool 
specially designed for digging narrow trenches and was forged from a narrow hoop-iron (c. 2.5 cm wide), usually of trapezoidal profile, which 
was fitted on a long handle (100 to 140 cm) (Bedon 1984, 126; Bessac 1996, 214-216, fig. 136; Dworakowska 1983, 74-87; González 
Tascón 2002, 137, even though this one is labelled as a mining tool). 
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edge511 and in some sites considered here it is the rea-
son why such well-defined tool marks are still preserved 
at the site; this is the case of soft limestone quarries, 
such as Coves del Llorito and Coves de la Pedrera. 

As for the trenches, J.-C. Bessac’s observations 
of the tool marks at Bois des Lens are useful only if 
taken as rough indication when compared with those 
at the Catalan quarries. Firstly, the scant evidence of 
tool marks that it has been possible to observe on the 
horizontal surfaces512 of Roman quarries (e.g. PERI-2 
and Teatre Tarragona) has shown that a pointed pick 
(dolabra) was used.513 Given the chronology of these 
quarries and despite the fact that the specific dates of 
each falls within the early Imperial period, the absence 
of double pointed pick (or Roman escoda)514 marks, 
such as those recognized at several quarries in southern 
France, is noteworthy. 

Further research in this respect should be pursued 
before additional conclusions are reached on this sub-
ject, since the evidence in the quarries of modern Cata-
lonia is still scant.515 Nevertheless, an initial factor to 
take into account is the hardness of the bedrock of the 
hill on which Tarraco was founded, which is significant-
ly greater than that of most of the other sites in the area 
and may have influenced the choice of the tool used. 

Other than that, the traces at most quarries are too 
weathered to be able to discern the real shape of the 
cutting edge, except for some scattered examples basi-
cally identified at quarries in the territory of Tarraco. 
Apart from the already mentioned cases of Coves de 
la Pedrera and Coves del Llorito, which clearly show 
that picks with 15 to 20 mm wide rectangular cutting 
edges516 were used, there are traces of probable simi-
lar picks at Punta de la Llança quarry sites 1 (10 mm 
wide) and 2 (10 to 16 mm wide), Roda de Berà quarry 
sites 1 (10 to 30 mm wide) and 2 (30 mm wide), and 
Mas del Marquès quarry sites 8 and 9 (c. 20 mm wide). 
The combination of these sizes and a rectangular cut-
ting edge pick do not match any of the chronological 

typologies described by J.-C. Bessac, which confirms 
on the one hand the singularity of northeastern Iberia 
in terms of the quarrying tools used when compared 
to southeastern Gaul, and on the other, the fact that 
the choice of pick was probably mainly determined by 
the hardness of the rock. However, the lack of system-
atic research, and above all of data from archaeological 
excavations, is once more worth mentioning; the fact 
the tool marks considered here are on the uncovered 
parts of the surveyed quarries and therefore constantly 
exposed to weathering is a significant handicap and 
means that precise measurements can only be taken 
from better preserved traces.   

Most of the tool marks are on the vertical quarry 
faces and, although they do not show the whole nega-
tive trace of the tool’s cutting edge, they enable us to 
infer the way the trenches were cut to detach blocks. In 
fact, as T. Kozelj very graphically demonstrated (Kozelj 
1981-83), the reverse reading of these marks can show 
the pick’s changes in direction and angle of percus-
sion; consequently, they are a direct testimony to the 
changes in position and technique of the quarryman 
or quarrymen who worked these fronts. The results of 
the survey revealed the high variability of these traces. 
Broadly, three different patterns have been identified: 
a very regular, spike-pattern which is the result of 
two similar long diagonal strokes whose ends join at 
a roughly 90º angle, a fairly regular diagonal-pattern 
characterized by large strokes in the same direction, 
and one resulting from the combination of diagonal 
and almost horizontal strokes randomly directed and 
positioned (Fig. 293).

When they coincide with ledges, the regular, 
spike-pattern tool marks may give us a clue to the ap-
proximate size of the blocks. It has sometimes been 
considered an indicator of Roman quarrying and, in 
particular, from the early Roman periods (Augustan or 
early Imperial). Despite the limited number of Roman 
quarries considered in this research that have a well 
enough defined chronology to attest how common 



517. They are 16, 10.5, 17.2 and 11 cm long and their edges are 4, 4.2, 6.2 and 3 cm, respectively.
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this pattern is and whether it fits into a chronological 
pattern or not, it seems that this is a misleading as-
sumption caused by an over static and standardised 
image of quarrying in ancient times. 

In fact, as the only confirmed Roman quarry, El 
Mèdol quarry site 1 (Clot del Mèdol) has a very strict 
tool mark pattern, whereas a less strict pattern (random 
diagonal to almost horizontal strokes) is clearly visible 
at Pedrera Romana (Montjuïc); the evidence at the 
other Roman sites is less clear, either due to weather-
ing (e.g. Els Munts, Punta de la Creueta, near modern 
Tarragona), the absence of large enough vertical faces 
(Teatre Tarragona archaeological site) or uncertain 
reasons (e.g. PERI-2, in Tarragona urban centre). It 
is therefore impossible to venture any conclusion with 
such a large variation and so few well-dated sites. Nev-
ertheless, as already discussed above, even where the 
exploited geological layers in a non-ornamental stone 
quarry are uniform enough not to affect the size of the 
blocks, the block measurements, and therefore those 
of the tool mark patterns, are basically defined in ac-
cordance with their intended use. The overall picture 
is similar to the likely Roman quarries and quarries of 
uncertain date, since there are also examples of spike 
patterns and diagonal grooves. 

At the quarries we studied, wedges were without 
a doubt the most commonly used tool, together with 
the pick (dolabra), despite the intermittent nature of 
the latter’s traces (Tables 17, 18, 19). Finds of wedges 
are rare in Catalonia and none has ever been found 
in a quarry context. In fact, there are only four ex-
amples of wedges and they were found at Empúries 
and La Maçana, a pre-Roman site near Guardiola de 
Font-Rubí (near Vilafranca del Penedès) and not too 
far from Olèrdola and the La Rierussa quarry site. The 
two wedges from Empúries are of uncertain origin as 
they are surface finds handed in by members of the 
public, although they bear a significant resemblance 

to other Roman iron wedges (Sanahuja 1971, 66, 82, 
100-101, fig. 26);  the other two are pre-Roman and 
the one from near Guardiola de Font-Rubí has a very 
particular, roughly triangular edge (Bessac 1988a, 
1993a, 1999a)517. 

Therefore, we have to rely on the negative traces of 
their use, in other words the wedge sockets, to analyse 
how they were used and, if possible, their chronol-
ogy. Fortunately, wedge holes are the commonest and 
most easily recognised extraction marks. Even a pre-
liminary examination of the wedge sockets during the 
survey allowed us to distinguish two main types: those 
with an elongated, rectangular shape and those with 
an oval-shape. Only the former’s features match the 
size and layout of those identified at most of the other 
Roman quarries in the western Mediterranean (Bedon 
1984; Bessac 1996, 1999a; Dolci 1980; Dworakows-
ka 1983), enabling us to establish them as the typi-
cal Roman wedge hole, while the oval-shaped wedge 
sockets have been identified at Gallo-Roman quarries 
(Bessac 1996, 2004a). However, the examples of this 
latter type found at Roda de Berà quarry site 1 and on 
some of the abandoned blocks opposite El Mèdol, are 
clearly not pre-Roman. 

Regardless of their chronology, the predominance 
of elongated rectangular wedge sockets (of not more 
than 2 cm wide) strongly suggests that iron wedges 
were the most commonly used type. In fact, both the 
ancient and ethnographic studies of quarrying tech-
nology have determined that this shape would not 
have been suitable for wooden wedges, as their hori-
zontality would have made it impossible for the water 
to remain inside and soak into the wood long enough 
to make it expand. Moreover, as already argued by A. 
Dworakowska, the length of time this process takes 
would have been a drawback to the use of wooden 
wedges, as opposed to those made of iron, which pro-
vided much faster results (Dworakowska 1988a).     

Figure 293. Examples of the different groove patterns: spike-pattern at Clot del Mèdol (left), diagonal-pattern at Barranc de la 
Llet quarry site 4-Els Valencians (centre) and random pattern at Pedrera Romana at Montjuïc (right).



518. It is thus not possible to match the documented examples with J. Röder’s wedge layout typology according to his observations at the 
Aswan (Egypt) granite quarries (Röder 1965, fig. 29; also in Dworakowska 1983, 141), although it would probably match the early Imperial 
ones (types 3 or 6). In any case, no wedge holes with steps have been found in any of the Catalan quarries. 

519. Those at the Mathieu quarry are triangular, while those at Teatre Tarragona archaeological site are trapezoidal. 
520. J.-C. Bessac calls this tool the ‘mortaisoir’; it is a kind of small pick (i.e. a percussion tool with a handle) with two small active edges 

of about 15 to 20 mm. It is slightly thicker in the middle where the shaft was mounted but thinner on the rest in comparison to the cutting 
edges, in order to facilitate its use in such a small area (Bessac 1996, 217-218; 1997, 10-11, fig. 4).
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Other than this broad assumption, little else can be 
inferred from the documented wedge holes. A quite 
significant homogeneity in their sizes arises from the 
comparison of the square shaped ones, although we 
cannot make any typological assumptions from their 
layout518 or from the distance between them, due 
to the few examples we have with more than one or 
two aligned sockets. In any case, whatever the kind 
of wedge, the spacing of the sockets is not related to 
the hardness of the rock, but is proportional to the 
homogeneity of the substratum. This explains the fact 
that the number of wedges used to split the different 
blocks in the same quarry would have varied consid-
erably, depending on the location of the openings in 
the natural stratification joints or faults. Moreover, the 
interior shape of the wedges cannot always be recog-
nized. Nevertheless, the best Roman examples are the 

negative traces of wedge sockets identified at the Teatre 
Tarragona quarry site, which bear a remarkable resem-
blance to those of the Mathieu quarry (Bois des Lens), 
except for the slightly different interior shape.519 

This quarry also provides evidence of the specific 
tool used to dig these sockets. In fact, the same short 
parallel traces documented in the negative socket trac-
es at the Mathieu quarry (Bois des Lens) were found 
in those at the Teatre Tarragona archaeological site and 
their size and layout, as well as the chronology of the 
site, confirm J.-C. Bessac’s assertions on the identifica-
tion of early Imperial to 3rd century AD wedge sockets 
(Bessac 1997, 10). Thus, it can be assumed that the 
same small tool, similar to the one still used specifi-
cally for the purpose of cutting these thin sockets in 
the quarries of the Near East (Bessac 1996), was used 
here.520  

Quarry Site

Rectang. 
blocks

Square 
blocks

R
ou

nd
 n

eg
at

iv
e 

tr
ac

es

Li
ne

ar
 te

rr
ac

es

Le
dg

es
 

Trenches

W
ed

ge
 h

ol
es

 

to
ol

 m
ar

ks

H
al

f-
cu

t /
de

lim
it

ed

N
eg

at
iv

e
tr

ac
es

H
al

f-
cu

t /
de

lim
it

ed

N
eg

at
iv

e
tr

ac
es

Sq
ua

re
 s

ha
pe

d

W
ed

ge
 s

ha
pe

d

Puig de Serra 1 to 6 X?

Clots de Sant Julià

1 X X

2 X
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Pedrera Romana (Montjuïc) X X X X

Olèrdola int., 
ext. X X X

Els Munts X X X X X

El Mèdol 1 X X X X

Punta de la Creueta X X X X X

PERI-2, Lots 18 and 21 X X X X

Teatre Tarragona X X X X

Table 17. Summary of the typology of quarrying elements found at the Roman quarries. 



521. Even though these sites were most likely exploited in Roman times, the current traces are probably from later use and therefore 
must be  considered with great care. 

522. In fact they are completely detached, abandoned blocks. 
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Table 18. Summary of the typology of quarrying elements found at the quarry sites of probably Roman date. 

Puig d’en Torró

1 X X

2 X

3 X X

4 to 8 X

9 X X X

10 X

Domeny 1 X

La Rierussa X X

Roda de Berà 1 X X X X X X X

Marítima Residencial X X X

Platja dels Capellans X X X X

El Mèdol 3 X X X X

Mas del Marquès

1 X X

2 X X X X

9 X X X X

Coves del Llorito521

1 X X X X X X

2 X X X X X X X X

3 X X X X X

Platja de l’Arrabassada X X X

Coves de la Pedrera

1 X X

2 X X X

3 X

5 X X X X

6 X

7 X X X

Pedreres de l’Aqüeducte

1 X X X

3 X X X X X X

4 X X X X

7 X

8 X X X X

9 X X X X X

Mas dels Arcs

1 X X X

3 X X

4 X

Torre d’en Dolça X X X X X X

Antic Camí de St. Salvador X522
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523. In fact they are completely detached, abandoned blocks. 
524. Blocks with other shapes, such as triangular or cross-shaped, are found at this site too. 
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Pedrera d’en Bohiga
1 X X

2 X X

Domeny 2,3 X

Roda de Berà 2 X X X X X

Corral del Xim X X X X

Mas de Nin X X?

L’Aguilera X X X X X

Roca Foradada X X

Punta de la Llança
1 X X X X

2 X X X X X

Altafulla
1 X X X X X

2 X X

El Mèdol
2 X

4 X

Mas del Marquès

3 X X

5 X X

6 X

7 X X X

8 X X X

10 X X X

Coves de la Pedrera 4 X X X X

Pedreres de l’Aqüeducte

2

5 X X

6 X

8 X X X X

10 X X X

Mas dels Arcs

1 X X

2

3 X X

El Llorito
4 X X X X

10 X X

Barranc de la Llet

1 X X X

4 X X X

5 X523 X

6 X X X

7 X

9 X

10 X

Flix X524 X X X
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Table 19. Summary of the typology of quarrying elements found at the quarry sites for which a date could not be proposed (i.e. 
‘uncertain’). 



525. See above Roda de Berà quarry site 1 (6.4.1.5 Discussion), El Mèdol quarry site 1 (6.4.11.5 Discussion) and Teatre Tarragona 
archaeological site (6.8 Other evidence of quarries in Tarraco and its territory). 

526. See below, 9.1.3.2 Quarry management: internal organisation, debris management, block transfer, workshops and dwellings.
527. This technique has been widely identified and described by many authors, among whom we can highlight A. Dowrakowska, J. Röder, 

T. Kozelj and J.-C. Bessac, thanks to the combination of several kinds of evidence, i.e. archaeological remains, written Classical-period sources, 
iconography and, last but not least, ethnography (see Bessac 1996; Dworakowska 1983; Kozelj 1988a; Röder 1957, among many others). 

528. See above, 9.1.2.1 Direct traces of quarrying: elements and tools. 
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Last but not least we have to consider the evidence 
of the inscribed letters or short epigraphs discovered 
at some of the sites. Although they are not actually 
direct evidence of extraction, they are a testimony to 
the activity at the quarries. Each particular case of an 
epigraph found at the surveyed quarry sites has already 
been discussed.525 However, it is still worth mentioning 
that, except for the carved ‘M’ at Roda de Berà quarry 
site 1, which is definitely non-Roman, the other two 
examples, and in particular the inscription found at 
the Teatre Tarragona archaeological site, should be link 
to the organisation of the quarry.526 

9.1.2.2. Extraction technique 
An analysis of the evidence at the sites made it clear 

that different extraction techniques were used at these 
quarries. The most commonly recorded extraction 
technique, thanks to the traces left from its applica-
tion, consisted of detaching the block by making ver-
tical cuts (trenches) that delimited the block shape to 
a depth corresponding approximately to the intended 
height and then using the wedges placed horizontally 
on the bottom to separate the block from the rock 
substratum.527 

This is not surprising, given the type of stone ex-
ploited at most of the quarries studied here, i.e. rela-
tively hard to soft sedimentary materials (limestones 
and sandstones) with quite a homogeneous lithogra-
phy, despite variations in how pronounced the strati-
graphic plains are. In fact, the vast majority of the di-
rect extraction traces already discussed resulted from 
applying this technique and the different steps in its 
application have thus been identified at the Roman 
and likely Roman quarries of Catalonia (Fig. 294). 

Although the remains of the first part of the process 
(i.e. the location of the outcrop to be exploited and the 
removal of the topsoil/cover soil and rock cover-layer 
of usually poor quality) are difficult to trace, due to the 
very nature of the extraction progression, which involves 
the constant destruction of earlier traces, evidence of the 
subsequent procedure is much more common. 

Once the first front was obtained, the extraction 
of blocks per se began and consisted of their gradual 
extraction by means of cutting an initial block from 
which the front moved on. First of all, shallow lines 
laying out the intended size and shape of the block 
were marked on the bedrock; although they are prob-
ably post-mediaeval, those recognized at Roda de Berà 
quarry site 1 perfectly exemplify this. The first stages of 

this process are also evidenced at the Teatre Tarragona 
archaeological site, where the negative traces of three 
large, rectangular blocks and the wedge sockets used to 
detach them are very close to the original ground level, 
which remained untouched a short distance away, and 
at PERI-2 quarry site, which, despite being somewhat 
more exploited, was not too intensively quarried. 

This procedure was undertaken using the princi-
pal tools of ancient quarrying, the quarryman’s pick 
(dolabra) and wedges (cunei),528 except for the wedge 

Figure 294. Hypothetical reconstruction of two different 
methods of extraction based on the use of trenches and 
wedges (from Monthel 2002, fig. 64 and 65). 



529. See above 520. Although some authors also consider the use of the punch or chisel, which were hit by a hammer (see, for  example, 
González Tascón 2002, 137); however, although this is indeed true for quarrying in earlier periods, those tools were in fact used for dressing 
or carving in Roman times (Bessac 1988b, 1999a, 2005). 

530. See above, 2. Previous studies about ancient quarries. 
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sockets, and maybe the shallow trenches that replaced 
the wedge socket line, which were probably made with 
a small sort of pick called a mortisoir.529 Other tools re-
lated to the use of wedges were percussion instruments 
(mallei), such as the sledge-hammer (with a metal 
head), the mallet (completely made of wood) and the 
large iron-bar with a wedged end used as lever. Some-
times, small metal plaques were placed in between the 
wedge and the stone to enlarge the contact surface be-
tween them. To date, no remains of these tools have 
been found in Catalonia, although examples of blocks 
delimited by trenches are abundant in the Roman 
quarries of northeastern Spain (modern Catalonia) 
(e.g. Punta de la Creueta, the ‘interior’ quarry of Olèr-
dola, Pedrera Romana at Montjuïc, the outer parts of 
El Mèdol quarry site 1, etc). 

Continued extraction using these methods has 
left very characteristic traces that consist of a variable 
number of terraces and many negative traces of ex-
tracted blocks. The amount of simultaneous working 
levels and the number of blocks extracted on the same 
working level determine the extent (length and height) 
of these terraces. Maintaining different working sur-
faces facilitates block extraction, not only because the 
vertical face provides one of the block sides but also 
because it enables the quarrymen to work on several 
levels of a single front at the same time. An excellent 
example of these terraces is to be found at El Mèdol 
quarry site 3, although many others have been pre-
served, mainly in the territory of Tarraco (modern Tar-
ragona). This way of extracting stone reached its final 
stage when, after the good quality stone was exhaust-
ed, progression stopped initially on the upper levels 
and the lower working surfaces gradually reached the 
same point, thus leaving an even, vertical surface. 
Once again, the best examples of exhausted fronts are 
visible at El Mèdol, as most of the eastern part of the 
walls of Clot del Mèdol (quarry site 1) are the result of 
this procedure.  

Nevertheless, another extraction technique has 
also been recognized. Its main feature is the absence 
of trenches to separate the stone from the bedrock and 
their replacement with the sole use of wedges. As can 
be seen at the only clear example of this technique 
in the Roman quarries of Catalonia, in the ‘exterior’ 
quarry of Olèrdola, it was applied to fairly uniform 
outcrops, although, as with the previous technique, 
the natural faults (vertical) and stratigraphic joins 
(horizontal or roughly horizontal) were very much 
taken into account. The cases of likely Roman quarries 
around Empúries perfectly illustrate this (Sant Martí 

d’Empúries and Santa Margarida and Santa Magdale-
na quarry sites 2 and 5), as well as the few wedge sock-
ets on some of the large blocks on the Neapolis wall 
and the traces of wedge sockets preserved on the bed-
rock where the western tower of the same wall stands 
(Bessac 1993b, 297-298). In fact, it was not only used 
to facilitate detachment, but also determined the ori-
entation and size of the blocks (see, for example, the 
slightly inclined orientation of the blocks at Roda de 
Berà quarry site 1). 

Finally, a variation on this extraction method con-
sisted basically of the use of wedges or even metal bars 
to detach more or less regular blocks from strongly 
bedded geological layers or by taking advantage of 
the alternation of soil and rock layers. This technique 
has left practically no traces as it is unnecessary to dig 
sockets in which fix the wedges or metal-bars and it is 
thus only revealed by the presence of roughly regular 
blocks abandoned at the site and the confirmation of 
the stone use in the archaeological record (e.g. objects, 
architectural elements, sculpture, epigraphy, buildings 
or monuments). Examples of extraction points where 
this technique was probably used are rare but unmis-
takable, e.g. La Lloera and the two quarries identified 
in the surroundings of Aeso (modern Isona).

In any case, despite some very important contri-
butions during recent decades,530 there is still much 
to be done in the devising chronological typologies 
for extraction techniques. The identification of those 
traces during this survey has basically helped us to un-
derstand the way extraction was carried out, although 
no chronological inferences could be made except for 
the very rare cases when they were from archaeologi-
cal contexts and stratigraphic dating was possible. In 
fact, chronological inferences from direct quarrying or 
extraction technique evidence can be only made from 
those identified in archaeologically excavated quarries 
and resulting from very detailed recording methodol-
ogy, since extraction methods changed very little over 
the centuries, until the introduction of explosives, and 
the risk of reaching false conclusions based on precon-
ceived mistaken assumptions is therefore very high. 

9.1.3. the organisation of the quarrying industry 

The factors determining the organisation of quar-
rying and its main aspects (i.e. extraction strategy, lo-
cation, internal organisation and progression of extrac-
tion) were several. Some were undeniably conditioned 
by the internal factors of the rock outcrop, such as its 



531. Other than this very broad description, the variations and small differences in the several examples of these two main categories of 
quarries are too wide to be discussed here (see Bessac 2003b).

532. The quarry sites were basically classified according to J.-C. Bessac’s typology; for a more detailed description of their features, see 
Bessac 1999a, 2003b; Dworakowska 1975, 1983. 
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hardness, the presence or absence of natural geologi-
cal faults or weak points and the bedding. However, 
many others did not actually depend on the rock itself; 
these were the climate and topography of the outcrop 
area, the local communications network (either over-
land roads, waterways or sea routes), the importance 
of the building site for which the stone was ordered, 
the economic, social and legal status of the quarrymen 
and the equipment they had at their disposal. 

9.1.3.1. Extraction strategies and quarry typologies 
There are two main factors for making an initial 

differentiation of ancient extraction strategies; one 
is whether the site follows an opencast extraction or 
continues underground by exclusively following the 
desired vein or layer.531 The large majority of quarry 
sites considered to be Roman, probably Roman or 
for which a Roman chronology cannot be completely 
ruled out or has not yet been confirmed (i.e. those la-
belled as ‘uncertain’) in this research are opencast quar-
ries, while only very few are the result of underground 
working and even some of those show traces of both 
types of extraction having been carried out at the same 
point (Fig. 295).

In the case of opencast quarries, however, there 
is quite a wide variety of extraction strategies,532 al-
though the number of examples of each type varies sig-
nificantly (Fig. 296). Overall, intensive and interme-
diary opencast extractions are the most frequent type 
documented in Catalonia. Although the distinction 
between the features of two or more different catego-
ries can sometimes be blurred, for example between 

trench-type quarries (intermediate opencast extraction 
method) and pit-type quarries (intensive opencast ex-
traction method), or when their features are distorted 
by vegetation, debris and soil, in most cases it was pos-
sible to identify their principal traits. 

Intensive, opencast, pit-type quarrying emerges as 
the most common strategy used, even though most of 
the sites belong to the probably Roman chronological 
group. The best known example of a pit-type quarry 
site is El Clot del Mèdol (i.e. El Mèdol quarry site 
1), although smaller pit quarries were opened in Ro-
man times, as shown by the Lot 21 PERI-2 site. All 
the Clots de Sant Julià sites, except for quarry site 16, 
match the main pit-type features, even though they 
show significant differences to the sites described by 

open air 
93%

open air / underground
3%

underground
4%

Figure 295. Graph showing the proportion of open air quarry 
sites in relation to underground sites and extraction points 
with both underground and open air features at the Roman, 
probably Roman and uncertain date sites. 

Figure 296. Graph showing 
the number of quarry sites 
of each extraction strategy 
identified during the survey. 
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533. Originally ‘extraction en conque’. 
534. This is the case of Punta de la Llança quarry site 1 and part of Altafulla quarry site 1 (6.4.7.5 Discussion and 6.4.10.5 Discussion, 

respectively).  
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J.-C. Bessac, mainly in their rounded outline. How-
ever, the orthogonal pits are of the usual type. Other 
examples of orthogonal pits, apart from El Clot del 
Mèdol and Lot 21 PERI-2, are the small, very rec-
tangular pits at Platja dels Capellans and Platja de 
l’Arrabassada, the shallow rectangular pit at Puig de 
Serra (very likely of ancient date), the large pit at Mas 
de Nin (near Roda de Berà) and the smaller but well-
defined pit-type extraction at Barranc de la Llet quarry 
site 5 (of uncertain date).

Trench-type quarries and extraction in terraces, 
both considered as intermediate strategies between 
intensive and extensive extraction, are the next most 
recorded. Although there is only one attested Roman 
quarry of each type (Els Munts is probably the result 
of an ‘in terraces’ extraction, while Pedrera Romana 
at Montjuïc shows some features of the trench-type 
as well the ‘in terraces’ quarry types), the number of 
examples of trench quarries of likely Roman date is 
slightly larger than that of extraction in terraces. Do-
meny quarry site 1, Marítima Residencial, Platja dels 
Capellans and El Mèdol quarry site 3 belong to the 
first category, while the cases of quarries matching the 
features of ‘in terraces’-type extraction are all located 
in the southern half of the territory, i.e. in the terri-
tory of Tarraco (modern Tarragona) and near Dertosa 
(modern Tortosa) (e.g. Roda de Berà 1, Mas del Mar-
quès quarry site 10, Pedreres de l’Aqüeducte quarry 
sites 8 and 9, Mas dels Arcs 4 and Torre d’en Dolça, to 
mention only those of likely Roman date). 

Other than that, there is quite a homogeneous dis-
tribution among the rest of the types of opencast ex-
traction. Examples of intensive extraction besides pit-
type quarries are Puig d’en Torró quarry sites 3, 4, 6, 9 
and 10, which show very similar traits to those defined 
as ‘in basin’ (roughly semicircular) extraction,533 except 
for the fact they are not opened some metres from the 
ground level and are on a hill slope instead of a cliff. 
The closest parallels to those quarry sites are the exam-
ples in Menorca (Balearic Islands) that, although still 
unstudied, are also highly likely to be of ancient origin 
(Florit and Sauleau 1995). Some of those quarry walls, 
in the same way as the other pit-type quarries of Puig 
d’en Torró and Clots de Sant Julià, have a concoidal 
profile probably resulting from the gradual deepening 
of the initial point of extraction (Fig. 297). Neverthe-
less, the absence of tool marks marking the different 
working levels of this sort of extraction is a significant 
drawback to confirming this. 

On the other hand, the intermediate extraction 
strategies that are not trench-type or ‘in terraces’ are a 

variation of this second type, i.e. extraction by wear-
ing down a hole in a single horizontal working surface 
and digging out the exterior structures founded on the 
bedrock (usually defensive ramparts). Despite the fact 
that ‘wearing down’ extraction is difficult to distin-
guish from extraction in terraces when only the upper 
part of the vertical front crops out of the deposited soil 
and debris534 (i.e. when the horizontal surfaces cannot 
be observed), Punta de la Creueta provides a very il-
lustrative example of this exploitation strategy in Ro-
man times. 

As for extraction areas on the exterior of a rampart, 
the scant quarrying traces at Sant Martí d’Empúries 
make it a poor example, although the so-called ‘ex-
terior’ quarry at Olèrdola site unmistakeably matches 
this category, in spite of its restricted size and height 
(i.e. it seems to be the result of accessing an easy stone 
supply for the walls, rather than providing a defensive 
reinforcement to the rampart). 

No confirmed erratic block use has been identified, 
but the survey of the territory around Aeso (modern 
Isona) led us to believe that it was plausible that Isona 
limestone was exploited in this way. It seems it was 
also used at Mar d’en Manassa, as no trace of artifi-
cial cutting of the large blocks is visible, although it is 
most likely post-mediaeval. Nonetheless, other exten-
sive opencast quarries have been identified. They are 
either groups of scattered small fronts opened in a spe-
cific area (i.e. in close proximity to each other), such 
as at Puig d’en Serra (quarry site 1 and probably 3 and 

Figure 297. Schematic reconstruction of the digging of 
trenches resulting in a concoidal profile front (Lukas 2002, 
167, fig. 127) 



535. For the reasons for its dating, see above The chronological framework (9.1.1.) and the respective discussions on Coves del Llorito 
(6.5.4.5.Discussion, quarry sites 1 to 3) and Coves de la Pedrera (6.5.5.5 Discussion, quarry sites 2, 4 and 5). 
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6) and Pedreres de l’Aqüeducte quarry sites 4 and 7, 
or long, horizontal/subhorizontal linear fronts usually 
directly determined by the outcropping strata, such as 
at Antic Camí de Sant Salvador and Gafans near Aeso 
(modern Isona) and Puig de Serra quarry site 4 (on the 
Baix Empordà plain). 

Finally, underground extraction was a much less 
common strategy and most of the documented cases 
are in fact of likely post-Roman date535 (see Fig. 296; 
underground quarries matching the ‘in galleries’ fea-
tures are Coves del Llorito quarry sites 1 to 3, Coves de 
la Pedrera quarry sites 2 and 6, and La Savinosa quarry 
site 6, of uncertain date). Nevertheless, the traces of 
subterranean areas at Clots de Sant Julià (quarry site 
16 and part of quarry site 7) are significant since they 
are most likely of ancient date and do not match the 
underground extraction strategies described by J.-C. 
Bessac (Bessac 1999a, 38-39, 2000, 8; 2003b, 30-32). 
Although they have a similar shape to the subterra-
nean shafts (roughly pyramidal), their rounded shape 
and the fact that the ceiling hole only seems to be for 
lighting (they all have narrow access corridors) suggest 
they were actually some sort of small underground 
chambers. 

By looking at other features, another pattern of 
exploitation at the quarries of northeastern Hispania 
comes to light. It seems to be defined by two main 
types of quarry: small, short-lived quarries, probably 
opened for a very specific purpose, and large quarry 
areas that were probably worked over a long period of 
time, usually with more than one exploitation front 
and a substantial volume of extracted stone (Fig. 298). 

This aspect is quite controversial as it is difficult to as-
sess whether a site is the outcome of a single quarrying 
campaign or the sum of short, chronologically uncon-
nected periods, when there are no archaeological exca-
vations or very distinctive extraction traits on which to 
base any particular assumption. Moreover, it is diffi-
cult to differentiate this attribute, due to the close link 
with the volume of extraction shown by each. 

In any case, short-term quarries are those which 
seem to have been in use for a short or relatively short 
time. They are usually either sites with a very restrict-
ed volume of extraction or those closely linked to a 
particular monument or building, such as Punta de 
la Creueta quarry and the two quarries at Olèrdola, 
for well-dated Roman sites. Other illustrative exam-
ples of quarries used for a short time are the scat-
tered sites at Puig de Serra (which even appear to be 
the result of several specific episodes of quarrying on 
this hill by the inhabitants of the nearby pre-Roman 
settlement of Puig de Sant Andreu at Ullastret), La 
Rierussa quarry site, which was probably exclusively 
opened to supply stone for the nearby Roman bridge 
of Pont del Diable (Martorell), Marítima Residencial 
quarry, which probably supplied the nearby Roman 
villa of La Clota (Torredembarra), Platja dels Cape- 
llans quarry, the stone from which was probably used 
to build the some of the facilities of the Roman villa 
of Els Munts in Altafulla (either those next to the 
main nucleus or the baths on the beach), some of the 
small quarry sites around the Roman aqueduct of Les 
Ferreres (Pedreres de l’Aqüeducte quarry sites 1, 3, 
9 and 10), as well as the scattered traces of single or 
double block extraction at each end of the aqueduct 
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536. Some isolated trenches have also been identified on the rocky substratum where the Iberian settlement of Els Castellons was 
founded, near Flix (Ribera d’Ebre), although no clear evidence of extraction is visible there. My warmest thanks to Dr M. Genera for provid-
ing this information. 

537. Several studies have described this technique (see Adam 1984; Amo 1981, 12-14; Bessac 1996, 205-236; 1999a, 34-35; 2002c, 34-
37; Bessac and Vacca-Goutoulli 2002, 20-22; Dolci 1980, 1988; Dworakowska 1975; 1983, 138-152; Forbes 1966; González Tascón 2002, 
136-137; González Tascón and Velázquez 2004, ; Kozelj 1988a, 1988b; Lukas 2002, 161-174; Maligorne, Éveillard and Chauris 2002, 139-
140; Monthel 2002, 93-102; Rakob 1995; Röder 1971; Ward-Perkins 1971, 137-142, to mention only a few). 
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(quarry sites 4 and 7), and perhaps Mas dels Arcs 
quarry sites 3 and 4. 

Finally, there are also examples of short-term quar-
rying that appear to have been sporadic tests of stone 
quality prior to the opening of a quarry site; this is the 
case of Coves de la Pedrera quarry sites 1 and 6. Al-
though the overall number of short-term quarry sites 
is larger than that of the long-term quarry sites, this 
difference is mainly due to the number of quarries of 
uncertain date.

Long-term quarries are those resulting from ex-
traction undertaken over an extended period of time. 
Therefore they usually show a large volume of extrac-
tion and the use of their stone is not restricted to a spe-
cific monument or building, but used in a wide range 
of places and objects. Although there are less of them 
than the short-term quarries, they are more significant 
in the overall quarrying industry because of the much 
larger amount of stone they provided. 

The best known ancient or very likely ancient quar-
ries belong to this type, including El Mèdol quarry site 
1 (Clot del Mèdol) near Tarraco (modern Tarragona) 
and Clots de Sant Julià near La Bisbal d’Empordà (Baix 
Empordà Plain). However, there are several other ex-
amples of likely ancient long-term quarries, including 
the Puig d’en Torró quarry sites, which follow almost 
the same pattern as those at nearby Clots de Sant Ju-
lià. This is also probably the case of Pedrera Romana 
at Montjuïc, near Barcino (modern Barcelona), and 
some of the sites at Coves de la Pedrera (6 and 8), 
which show a large volume of extraction suggesting 
that they supplied stone for purposes other than the 
Roman Aqueduct of Les Ferreres. 

The case of the Torre d’en Dolça quarry is some-
what similar, although its subsequent use during the 
modern period and the 19th century hampers an over-
all consideration of the site; thus, even though its cur-
rent appearance does not match the short-term quar-
ries, its exploitation over a long period in Antiquity 
cannot be taken for granted. Likewise, the evidence 
of a high volume of extraction at Coves del Llorito 
quarry sites 1 to 3 and Pedreres de l’Aqüeducte quarry 
sites 2 to 5, together with Mas dels Arcs 1 and 2, also 
suggests they were in use over a long period, although 
it is very likely that most of it was the outcome of post-
Roman working (either mediaeval or, most plausibly, 
post-mediaeval). 

Although we have little evidence of pre-Roman ex-
traction (the only obvious Iberian quarry is Puig d’en 
Serra536), the arrival of the Romans must have brought 
a major change in the organisation of quarrying. In 
fact, not only did it become more organized and 
mainly based on orthogonal patterns, it also became 
gradually more planned, until a significant degree of 
systematisation and standardisation was reached in 
some quarries where the trench and wedge extrac-
tion technique was used.537 Notwithstanding the few 
examples of well-dated Roman quarries, this process 
can be discerned from their remains. Thus, the first 
stages are reflected in the ‘interior’ quarry of Olèrdo-
la, where, in spite of the general homogeneity of the 
block shapes (rectangular) and their identical purpose 
(the rampart), there is a variation in their sizes. 

On the other hand, the example of El Mèdol quar-
ry sites 1 (Clot del Mèdol) and 3, where not only do 
the spike pattern grooves show a very regular depth, 
but the negative traces of block extraction also have 
quite uniform measurements, probably reflects the sit-
uation as it was in late Republican and early Imperial 
times. Other examples of the degree systematisation 
of standardised size block detachment are also pre-
served at Torre d’en Dolça and L’Aguilera, where rows 
of three or more almost-squared blocks of the same 
size are still preserved on the quarry front. However, 
they are only likely Roman (Torre d’en Dolça) and of 
uncertain date (L’Aguilera). On the whole, the exam-
ples of several block sizes in the same quarry site are 
much more common and they support the assump-
tion that, despite the systematisation of extraction, the 
size of the detached blocks was determined by their 
intended use. This suggests that where perfectly stand-
ardised size block traces are found they were probably 
part of a stone supply for the same use. Thus, we can-
not rule out that a large proportion of the blocks from 
El Mèdol were used as regular ashlars for the town’s 
buildings. 

9.1.3.2. Quarry management: internal organisation, 
debris management, block transfer, workshops and 
dwellings
There is little information in the archaeological 

record about quarry management in Roman times. In 
fact, the evidence basically consists of the few letters 
carved on already roughly-hewn blocks from Montjuïc 
and similar carved letters on the bedrock of the quarry 



538. See above, 6.8 Other evidence of quarries in Tarraco and its territory.
539. The use of rounded dots to separate the words is attested until the 1st century AD. My warmest thanks to Dr I. Rodà and Dr D. 

Gorostidi for the reading of this inscription and their suggestions as to its interpretation.
540. Examples of the interest of considering this aspect were aroused by J. Röder’s study of the Imperial quarries at Docimion (mod-

ern Isenciar, Turkey), which enables us to deduce the course of quarrying at the Baçakale site; or at Pentelikon Mt., were the rubble was 
cast down so as to accumulate below the quarry and its access road (Fant 1989, 41, fig. 4; Röder 1971; Dworakowska 1983, 133; Korres 
2001). 

541. Attention to the debris management at large Imperial quarries. The possibilities implied in a detailed analysis of the debris are 
exemplified by the results at L’Estel and Bois des Lens quarries (Bessac 1996, 281-283). 

542. The fact that urban development had already strongly changed the surrounding areas may have had an important effect on the pos-
sible debris masses (i.e. Pedrera Romana at Montjuïc, Lots 18 and 21 PERI-2 in Tarragona). The absence of evidences of debris management 
at Olèrdola may on the other hand be due to the relatively small volume of extracted stone and the fact it was opened within an enclosed 
area; thus, the debris may have had moved further away from the site and therefore either not yet excavated or recognised. 
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found on the Teatre Tarragona lot, in the centre of Tar-
ragona. Despite the disparity of their provenance, they 
are very uniform: ‘Q IV’, ‘Q V’, and ‘Q VII’ on the 
blocks (IRC IV 304) and ‘Q · III’ on the bedrock of 
the Tarragona quarry.538 The reading given by G. Fa-
bre, M. Mayer and I. Rodà for the first three examples 
matches that of the fourth: Q(uadratum) · (tertium) 
and, as already suggested for the former, they are all 
quarrymen’s marks that probably indicate the area of 
extraction within the quarry. Moreover, the ductus of 
the letters and especially of the dot (punctus), which 
is circular, reveals that it was carved in early Roman 
times.539 Therefore, the organisation of quarrying at 
Montjuïc and Tarraco in several areas of extraction 
(at least seven at Montjuïc and three in Tarraco) is at-
tested. 

Another very interesting aspect of quarry organisa-
tion was the way they handled the large amount of de-
bris resulting from cutting the blocks and particularly 
digging the trenches.540 The location and inclination 
of the waste chips provide us with indications about 
the space management, the direction of the extraction 
progression and the intended plan of the whole extrac-
tion area. In addition, a detailed analysis of the depos-
its may also help to elucidate periods during which the 
site was abandoned.541 

However, it is difficult to tackle this subject for 
sites where no archaeological excavation has been car-
ried out, which is the case of most of the studied sites. 
Neither have any traces of the debris deposits been rec-
ognised at most of the excavated sites,542 with the sole 
exception of the very recent excavations at the block 
dump opposite El Mèdol quarry. In fact, several layers 
of chips of various sizes were recorded as filling the 
areas between the blocks and some of the blocks were 
even deposited on top of them. Although the final 
interpretation of the data from this excavation is still 
being worked on, it seems plausible to believe that the 
same area where the faulty blocks were left was also 
where large amounts of debris were deposited. Another 
large volume of debris has been identified at El Mèdol 
quarry site 3. Indeed, the changes in the present-day 

ground level at this quarry site show that most of the 
site is covered by small stone chips and only a small 
proportion of soil. However, there is no particular evi-
dence that would lead us to believe they are the result 
of a planned deposition.

Apart from the case of El Mèdol, there are very few 
examples among the studied quarries where areas of 
debris have been identified, and where they have, it 
has only been partially. It is therefore very difficult to 
draw a picture of the whole area (extraction and debris 
deposits) and thus to correlate them with the patterns 
inferred from the analysis of other quarries through-
out the Roman empire. Large amounts of debris in 
the shape of small hills found at Barranc de la Llet 
quarry site 9 are probably the result of a controlled ac-
cumulation of the copious amounts of chips from the 
extraction area. 

Conversely, another aspect directly related to the 
internal organisation of the quarries is the handling of 
the extracted material. The way in which blocks were 
transferred from the quarry front to the outer area of 
the quarry is the first step. In fact, after the blocks had 
been detached they had to be moved to the place where 
they were either roughly-hewn or loaded directly onto 
the means of transport (i.e. sea, river or overland). The 
means by which this operation was carried out varied 
quite a lot depending on the extraction strategy fol-
lowed at the quarry and the degree of difficulty en-
tailed in this manoeuvre basically lay in the size of the 
blocks and the location of the extraction front. 

The use in ancient times of lifting machines to el-
evate blocks from the lower part of pit-type quarries, 
as well as slides to bring blocks down or access ramps 
to bring them up, has been shown by the remains 
at well-studied quarry sites. The closest examples of 
traces of eroded areas caused by the supporting ropes 
rubbing the bedrock have been identified at Mathieu 
and L’Estel quarries, near Nemausus (modern Nîmes, 
southern France), and slide-ways to bring down the 
blocks using a sort of sleigh (traina or rastra) have been 
preserved at ornamental stone quarries such as Mons 
Porphyrites, Mons Claudianus (Egypt), the white mar-



543. Those most commonly found are protuberances on opposing faces of the block where the ropes of the raising engine were tied, 
although other methods have also been documented, including pliers or dovetail or swallowtail mechanisms fitted into specific sockets.

544. See above, 6.4.11.5 Discussion (El Mèdol).
545. A brief summary of the study of these epigraphs and its conclusions in accordance with the raw material used in their manufacture 

is available in the introductory sections on the materials in IRC I and IRC IV, although a recent update has been produced (Àlvarez et al. 
2009, 57-80). 
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ble quarries of Luni (modern Carrara, Italy) and Pente-
likon (Dolci 1980; Dworakowska 1983; Maxfield and 
Peacock 2001, 142-143; Peacock and Maxfield 1997; 
Ward-Perkins 1971). The identified access ramps, such 
as the one at Saint-Boil Gallo-Roman quarry (eastern 
France), are rarer (Monthel 2002, 93). 

The quarries of northeastern Hispania were not 
opened at such an altitude, nor were they of such mag-
nitude. Except for the case of the possible use of odd 
blocks from the area around Abella de la Conca, the 
quarries in our territory are usually on the lowlands and 
thus the lack of slide ramps is quite natural. However, it 
is likely that lifting machines were used at the quarries 
worked below ground level, such as the pit-type quarries 
like El Clot del Mèdol (El Mèdol quarry site 1), Mas de 
Nin and most of the Clots de Sant Julià sites. Neverthe-
less, the complete lack of traces that might be related to 
this sort of machinery is a major drawback and relegates 
any conjecture to mere speculation. Moreover, the nar-
row corridors at Clots de Sant Julià leading to the lower 
interior area of these sites suggests that we cannot rule 
out the use of ramps to bring the blocks out. Similar 
devices were used to load the barges or boats for sea 
transport, although no traces of them have been found 
at the quarries located on the coastline. 

Other traces of the method by which the blocks 
were moved are sometimes found on the blocks them-
selves in the form of protuberances or sockets. They 
may have very different shapes and locations on the 
block,543 but they were all used to lift them. Neverthe-
less, no such traces have so far been identified in the 
quarries of modern Catalonia. 

The existence of workshops next to the quarry sites 
where the blocks were roughly-hewn before being ei-
ther loaded or shipped to their destination has been 
documented at several quarry sites, not only of high-
value ornamental stones, but also of common building 
material, such as most of the local stones exploited in 
the quarries of northeastern Hispania. These work-
shops were common at all types of quarries, but they 
are very difficult to identify when no archaeological ex-
cavation has been undertaken. Indeed, their traces are 
scarce and faint on the surface after a long deposition-
al process, except when semi-manufactured elements 
(e.g. column drums, capitals, sarcophagi) are found in 
the immediate surroundings of the sites and the sty-
listic traits can be recognized in other territories (Fant 
1989; Waelkens 1990). Remains of this kind consist-

ing of isolated finds were found in the surroundings of 
El Mèdol (near Tarragona) and at the foot of Montjuïc 
hill (Barcelona). In the first case, there were some 
blocks, a capital and a column shaft and it is through 
them, rather than the large block dump opposite the 
Clot del Mèdol (El Mèdol quarry site 1) entrance,544 
that the existence of a workshop related to this extrac-
tion area may be inferred. At Montjuïc hill, the find 
not only of the already-mentioned three blocks with 
‘Q IV’, ‘Q V’, and ‘Q VII’ carved on them (IRC IV 
304), but also four consecutive blocks of an exedra still 
to be erected (IRC IV 62) and C. Coelius’ plaque (IRC 
IV 57) prove the existence of an area dedicated to the 
initial dressing and carving of the stone.

Nevertheless, other kinds of workshops also related 
to the exploitation of local stone resources have been 
identified. They were not discovered through archaeo-
logical excavations, but thanks to the combination of 
stylistic analysis, the study of the raw material used 
to make the sarcophagi found at the early Christian 
Necropolis of Tarraco (modern Tarragona) and the 
combination of the epigraphic study and raw material 
analysis of a large collection of pedestals found in sev-
eral parts of modern Catalonia. These were workshops 
that dealt with a different stage, not necessarily located 
next to the quarry, and carried out more specialized 
work than the initial rough-hewing of the blocks to 
avoid the unnecessary transport of part of the rock 
that would later be discarded (such as the inside of a 
sarcophagus).

So far, two different workshops of this kind have 
been identified. One was based in Tarraco (modern 
Tarragona) and the other in Aeso (modern Isona). 
Although no archaeological traces of its exact loca-
tion have been found, the former would have been 
in the surroundings of Tarraco, probably near the El 
Llorito quarries, since it mainly worked with the ma-
terial that cropped out there (Santa Tecla stone and 
llisós and secondarily, El Mèdol type stone) (Claveria 
2001; Rodà 1990, 2001b, 2002). Although it can-
not be asserted without any doubt, it is likely that 
the workshop that produced the large number of 
parallelepipedic pedestals in Santa Tecla stone, which 
enjoyed a wide distribution throughout the territory 
of Catalonia, and the altars in llisós stone, which, de-
spite being manufactured in large numbers during the 
early Empire, were not distributed outside Tarraco,545 
was the same as that which from mid 2nd century AD 
manufactured a significant number of sarcophagi out 



546. The distinguishing traits of this workshop’s sarcophagi have been briefly mentioned (see above, 6.6.1 El Llorito), but for a more 
comprehensive description see Claveria 2001, 129-135, 164-166. 

547. See above, 4.4.3.1 Abella de la Conca, for the possible exploitation of erratic blocks near Aeso.
548. Mainly at some of Bois des Lens quarries (i.e. Mathieu quarry, Ritter quarry, La Pesada Valley quarry, Serre de Frigoulet lower 

quarry, Serre de Matalas quarry), but also at L’Estel (Bessac 2002c, 41; Bessac and Vacca-Goutoulli 2002, 23). 

277

GeneRAL dIscussIon And concLusIons

of these same materials.546 In any case, the produc-
tion of this workshop is an unequivocal reflection of 
the vitality of the stone extraction industry around 
Tarraco during the early Empire and up to the begin-
ning of the late Roman period and despite not being 
directly related to quarrying, it probably had a major 
influence on the organisation and strategy of extrac-
tion around Tarraco. 

On the other hand, the absence of Santa Tecla epi-
graphs in the area of Aeso (modern Isona) and their 
substitution with local Cretaceous limestone products 
has been already pointed out (Fabre, Mayer and Rodà 
1985; IRC II, 13). The large number of pedestals and 
other epigraphic monuments made with local lime-
stone found in the territory of Isona and Conca Dellà 
strongly suggests that a local workshop was active dur-
ing most of the Roman presence in that area and in 
particular during the early Imperial period. However, 
once again no archaeological remains of its location or 
evidence of its work other than these inscriptions have 
been found; not even the quarries themselves, which 
strongly suggests the use of extraction methods that 
left very faint traces.547 

Finally, no dwellings similar to those identified at 
several ancient quarries in the western provinces548 
have been recognised at the excavated Roman quarries 
in Catalonia. The only traces that seem to be related 
to some sort of habitation are the beam holes or sock-
ets observed at Coves del Llorito quarry sites 1 and 3, 
Coves de la Pedrera quarry site 4 and possibly Mas del 
Marquès quarry site 7. Nevertheless, the lack of any 
other related evidence and the absence of guide fossils 
from stratigraphic contexts to date the fronts is a major 
handicap, not only to their understanding, but even to 
assessing whether they were coetaneous to the extrac-
tion front (i.e. workers’ dwellings) or later structures 
with no connection at all to the quarrying activity.  

9.1.3.3. Quarry location and stone transport
The exploitation of a particular outcrop is deter-

mined by several factors. The type of stone may be 
counted among the most important, not only in terms 
of whether it can be polished and thus be used as an 
ornamental stone, but also for its quality. Among the 
outcrops on the Hispania, mainly exploited thanks 
to their very particular features, lapis specularis or yeso 
espejuelo stands out (González Tascón 2002); this is a 
translucent stone from near Segobriga, in the centre the 
Iberian Peninsula, which was quarried on a large scale 

despite of the lack of easy transportation routes and 
was that town’s source of wealth (Abascal 1992; Abas-
cal and Almagro 1998; Abascal, Cebrián and Almagro 
2001, 2002; Cebrián, Abascal and Trunk 2004). 

Another factor strongly determining the exploita-
tion of an outcrop is its location in relation to a trans-
portation route, be it overland, fluvial or maritime. 
This factor would have been decisive when choosing 
the area to quarry, when the previous factor (i.e. much 
sought-after qualities) did not enter into considera-
tion. As already shown in previous studies, the most 
exploited outcrops of ornamental stones in the Roman 
Empire were those located close to maritime and flu-
vial routes; it is thanks to a favourable location that 
those stones reached the furthest parts of the Roman 
territories (Braemer 1986, 1992). In a less important 
sphere, the same principle applies to non-ornamental 
stones. Last but not least, proximity to the intended 
place of use is also a decisive factor in choosing to ex-
ploit a specific outcrop, especially for building mate-
rial assigned to a particular building or monument, 
as long-distance transport increased the cost of con-
struction. Thus, wherever possible, priority was given 
to outcrops near rivers or on the coastline, although 
where more highly valued stones were concerned, 
more distant areas were also exploited. 

Indeed, the locations of the Roman, probably-
Roman and uncertain date quarries in Catalonia re-
flect the importance of these factors. The exploitation 
of broccatello was motivated by a combination of the 
beauty of the stone and the favourable location of the 
outcrop next to the Ebro River, which was the per-
fect route for this material to be distributed through-
out the Mediterranean (Rome and the other towns of 
the Italian peninsula and North Africa) and further 
inland. On the other hand, the quarrying of Santa Te-
cla stone illustrates the exploitation of an outcrop not 
only thanks to the ornamental qualities of the stone, 
but also to the proximity to the main point of use (i.e. 
the town of Tarraco). In this case, the location of the 
quarries near a main overland route, the Via Augusta, 
was not as determining to Santa Tecla stone diffusion 
as was probably the existence of a workshop producing 
epigraphic monuments that enjoyed wide success in 
the region and in particular in Barcino (modern Bar-
celona) and its surrounding territory. 

Apart from Barranc de la Llet (that supplied broc-
catello), there are no other examples of quarries located 
next to a clearly navigable river. The predominance of 



549. In ancient times, the River Ter flowed into the Mediterranean near Empúries, to the north of its present-day mouth. 
550. See above, 5 Quarries around the town of Barcino. 
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small seasonal streams and scattered, relatively small 
rivers in the Catalan geography is probably the rea-
son for this. Nevertheless, the use of the River Ter to 
transport stone, among other goods, cannot be ruled 
out,549 despite the fact that the secondary road known 
as the Camí d’Empúries is also likely to have been 
used. Thus, stone from the quarries in the centre of 
the Baix Empordà plain (Clots de Sant Julià and Puig 
d’en Torró) may have been transported from there, ei-
ther to the sea to be taken to Emporiae and the other 
coastal settlements, or inland to Gerunda.

Sea transport was also popular in ancient times 
because it was an easy and inexpensive way of mov-
ing the blocks. However, there are not many quarries 
right on the shoreline in Catalonia and those there 
are tend to be rather small in terms of the volume 
of extracted stone, in comparison with those locat-
ed away from the coast (i.e. either a short distance 
inland or in the interior) (Fig. 299). Nevertheless, 
there is an exception to this general rule: a significant 
volume of stone was extracted from the small part of 
the Roman quarry at Montjuïc near Barcino, which 
could be only partially excavated, and the palaeoen-
vironmental studies carried out in the area show that 
this site was almost on the ancient shoreline of the 
Montjuïc-Llobregat Delta area.550 

The use of sea transport for some of the quarries 
not directly on the shoreline must be also taken into 
account. In this respect, the case of El Mèdol is illus-
trative; it is located next to the Via Augusta, which 
would have provided a direct route to the town of Tar-
raco, yet to reach the sea from there and thus trans-
port the blocks by boat to their place of use would 
not have been too difficult. The same considerations 
apply to the nearby Mas del Marquès quarries, whose 
stone was probably moved using the same methods as 
that of El Mèdol. In contrast, it must be remembered 
that, depending on where the stone was to be used, the 
fact the quarries were near the coast had nothing to do 
with the advantages of coastal transport. This is espe-
cially clear with the quarries of the La Budallera area 
(Coves del Llorito, El Llorito, La Savinosa) and the 
one in the Tarraco suburbs (Lots 18 and 21 PERI-2), 
in which the focal point of the area was the town of 
Tarraco and not the nearby shore. 

This same table shows the high variation in terms 
of the amount of stone extracted from the quarries not 
directly on the sea shore and those at inland and not-
on-the-shoreline sites. Whereas El Mèdol clearly stands 
out as the main area of extraction, other sites such as 
Domeny, Antic Camí de Sant Salvador, Marítima 
Residencial and PERI-2, to mention only a few of the 

Figure 299. Graph of the volume of extraction by quarry type according to its location (quarries on the sea shore in red; quarries 
on the coast but not on the shore and inland quarries in blue).

0

10000

20000

30000

40000

50000

60000

70000

80000

ap
pr

ox
. v

ol
um

e 
of

 e
xt

ra
ct

io
n 

(m
3)



279

GeneRAL dIscussIon And concLusIons

Roman and probably Roman quarries, show a much 
smaller volume of extraction. 

It seems, therefore, that while their favourable loca-
tion was an important factor in determining the open-
ing of those quarries on the shoreline, the factors that 
played a role in the opening of inland quarries were 

manifold and the predominance of one over another is 
not always clear. The following table is an attempt to 
summarize these factors, while correlating those that 
also explain the differences in the volume of extraction 
at each site or quarrying area (Table 20). 

Quarry Sites 
Approximate 

volume of 
extraction (m3)

Location
Significant 

monument nearby

Significantly 
close to a 

Roman town

Sta. Margarida and Sta. 
Magdalena

2, 5 1,125 m3 Coast - X

St. Martí d’Empúries 280 m3 Shoreline - X

Puig de Serra 1 to 6 Min. 1,000 m3 Interior – next to  
secondary road

- -

Clots de Sant Julià 1 to 16 24,000 m3 Interior – next to  
secondary road

- -

Puig d’en Torró 1 to 10 14,000 m3 Interior – next to 
secondary road

- -

Pedrera d’en Bohiga 1, 2 ? Interior - X

Domeny 1 to 3 700 m3 Interior - X

Antic Camí de Sant Salvador 350 m3 Interior - X

Gafans 720 m3 Interior – next to 
probable road

- X

Pedrera Romana (Montjuïc) 6,000 m3 Coast/Shoreline - X

La Rierussa ? Interior
Roman bridge or 
Pont del Diable

-

Olèrdola int., ext. ? Interior - X

Roda de Berà 1 6,875 m3 Interior Roman arch of Berà -

Corral del Xim ? Interior - -

Mas de Nin 21,080 m3 Interior - -

L’Aguilera 175 m3 Interior - -

Marítima Residencial 300 m3 Coast
Villa of Rincón del 

César
-

Roca Foradada 220 m3 Shoreline - -

Punta de la Llança 1. 2 745 m3 Shoreline - -

Platja dels Capellans 190 m3 Shoreline - -

Els Munts 6,385 m3 Coast Villa of Els Munts -

Altafulla 1. 2 13,575 m3 Coast - -

El Mèdol 1 to 3 73,350 m3 Coast– next to 
main road

- -

Mas del Marquès 1 to10 7,990 m3 Coast– next to 
main road

- -

Punta de la Creueta 1,560 m3 Shoreline
Scipio’s Tower 

funerary monument
-

La Savinosa 1, 2, 4, 5 7,430 m3 Coast– next to 
main road

- -



551. The bibliography is extensive (for a selection of the most relevant studies and exemplary cases see Adam 1977, 1984; Bedon 1984; 
Bessac 2003a; Dworakowska 1975, 1983; Lugli 1968; Mannoni and Mannoni 1984; Maxfield and Peacock 2001; Monthel 2002, 115-117; 
Peacock and Maxfield 1997; Pensabene 1972, 1978, 1992, 1994; Rougé 1966; Sodini, Lambraki and Közelj 1980; Theodore 1989; Ward-
Perkins 1971, 1980a, 1980b).  
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Yet again, the case of El Mèdol is worth pointing 
out because, although the volume of extraction may 
be partly due to post-Roman working (i.e. quarry sites 
2 and 4 are of uncertain date), the main part of the 
figure belongs to the extraction at quarry site 1 (Clot 
del Mèdol). In this case, the outcrop was large enough, 
showed good properties (relatively easy-to-cut stone 
but also hard enough) and was excellently located: 
close to the sea and also right next to a main road –the 
Via Augusta– and relatively close to the capital town 
of Hispania Citerior province, where large amounts of 
building stone were needed during the early Empire. 
It is thus not surprising that El Mèdol, was so massive-
ly quarried. Similarly, the great success of Montjuïc 
sandstone was probably due to the ease of transport 
from its source area –the hill– to the place of use –the 
town of Barcino– by loading the blocks onto boats 
(sea transport).

Therefore the location of the quarries was strongly 
determined by the possibility of easy transportation 
of the stone once the detachment process had been 
completed. Stone transport can be divided into several 
categories according to the distribution range. Thus, 
differences can be spotted between the means predom-

inantly used for long-distance transport, region-wide 
transport and local transport. Nevertheless, the lack 
of any archaeological remains or written records that 
can be related to stone transportation from the quar-
ries of Catalonia relegates any theories on this subject 
to either mere conjecture or to the sphere of ‘logical 
assumptions’ made by analogy to the several methods 
described in numerous earlier studies;551 so far, no 
traces of lifting devices, carts, boats or any other means 
of stone transport have been discovered.

Among the ‘logical assumptions’, we may count 
those related to the quarry location, i.e. even without 
any archaeological evidence, we may assume that stone 
from coastal quarries was indeed transported using flat 
boats or barges similar to those used for the transport 
of other goods. Indeed, sea transport was far easier 
and cheaper than any other and was used by the Ro-
mans wherever possible, in particular for long-distance 
transport. However, short-distance transport also took 
advantage of the sea, as demonstrated by examples 
identified in the territory of Tarraco (modern Tarra-
gona) and Pedrera Romana at Montjuïc near Barcino 
(modern Barcelona). These sites are situated either 
near the town (e.g. Platja de l’Arrabassada, Pedrera Ro-

Coves del Llorito 1 to 3 10,010 m3 Interior - X

Platja de l’Arrabassada 480 m3 Shoreline - X

Lots 18 and 21 PERI 2 110 m3 Coast – next to 
secondary road

Funerary 
mausoleums 

(Tarraco)
X

Coves de la Pedrera 1 to 7 9,920 m3 Interior – next to 
main road

- X

Pedreres de l’Aqüeducte 1 to 10 2,830 m3 Interior – next to 
main road

Roman aqueduct of 
Les Ferreres

-

Mas dels Arcs 1 to 4 13,690 m3 Interior-next to 
main road

Roman aqueduct 
of Les Ferreres and 
Villa of Centcelles

-

Mas d’en Dolça 2,160 m3 Interior– next to 
main road

- -

El Llorito 2, 4 950 m3 Interior - X

Barranc de la Llet 4, 5, 9 6340 m3 Interior-close to 
main river

- X

Quarry Sites 
Approximate 

volume of 
extraction (m3)

Location
Significant 

monument nearby

Significantly 
close to a 

Roman town

Table 20. Correlation of the approximate volume of stone extracted from the Roman, probably Roman and uncertain date 
quarries and their location summarised as quarries directly on the sea shore (‘shoreline’), quarries near the coast but not on the 
shoreline (‘coast’) and inland quarries (‘interior’). 



552. It is however, worth noting that in very specific environments, such as deserts, other types of animals, such as donkeys, have been 
attested as those best adapted to this sort of work. 

553. In particular on the Dardanelles Straits, the Bosporus, Messina and Bonifacio, but also on the Ligurian, Provençal and North Afri-
can coasts. Examples of shipwrecks with semi-manufactured or completely finished stone goods are still rare on the Catalan coast. 

554. See above, broccatello area of diffusion (7.4.1.3 The stone). 
555. See the distribution of Santa Tecla stone and Clots stone in their respective sections: 6.6.1.3 The stone (El Llorito) and 3.4.5.3 The 

stone (Clots de Sant Julià). 
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mana at Montjuïc) or the place where their stone was 
used (e.g. Punta de la Creueta, Platja dels Capellans). 
In fact, the only cases that do not completely comply 
with these premises are Roca Foradada and Punta de 
la Llança, although they are still relatively close to the 
villas of Els Munts and Rincón del César and, in any 
case, their ancient dating cannot be confirmed. 

Likewise, it is only commonsense to believe that 
stone was transported from the inland quarries on carts 
drawn by oxen, the type of animal most frequently as-
sociated with heavy haulage in the ancient world.552 
Even though this procedure was more difficult and 
generally more expensive, it was the one used at most of 
the quarries in Catalonia. In fact, it was probably used 
for short-distance transport before reaching the point 
where long-distance trade begun, such as from the Bar-
ranc de la Llet quarries. There, it was required to move 
the material from the quarry to the harbour area, where 
it was loaded onto larger ships on the River Ebro. 

In fact, we are gradually learning more about long-
distance transport and itineraries, thanks to the evidence 
of trade from well-dated shipwrecks discovered around 
the Mediterranean.553 In addition, the importance of 
fluvial routes in the distribution of marmora, either to 
the Mediterranean or to the inland territories is well 
exemplified by the role of the Nile as a fluvial route 
for Egyptian marmora (Imperial porphyry, granite from 
Mons Claudianus, onyx and many others) and the case 
of the Danube River, which was the main transport 
route for penetrating the provinces of Moesia Inferior 
and Dacia. Geographically closer to our study case, the 
Rodan and Garone rivers, together with the Atlantic 
sea route, were important for supplying stone to the 
northern provinces (Braemer 1992, 9-10). The Ebro 
also played a significant role in both directions.554 

Nevertheless, short-distance haulage, regardless 
of any subsequent long-distance transport, was more 
common, as inland quarries located next to the place 
where their stone was used are abundant (Table 20). 
Other than that, the distances travelled by the stone 
considered in this research show that region-wide 
transportation was also undertaken. The cases of Santa 
Tecla stone and Clots stone are illustrative.555 So far, it 
has not been possible to confirm whether Santa Tecla 
stone was taken to the closer destinations (i.e. Barcino 
and its area) by boat or on the overland route (Via 
Augusta). The first option seems the most plausible, in 
view of the widespread diffusion of Santa Tecla stone, 

not only in this coastal town and its territory, but also 
to more distant places such as Carthago Nova and 
Caesar Augusta, where it definitely arrived via sea and 
river transport, respectively. A final, overland transport 
explains the finds of Santa Tecla, not only slightly in-
land in the territory around Barcino, but also farther 
inland at places such as Labitolosa, in the foothills of 
the Pyrenees. 

Similarly, given the current evidence it is not pos-
sible to assert how Clots stone was transported to Em-
púries and the settlements closer to the coast: the close 
proximity to the secondary route between Gerunda 
and Emporiae is indeed a significant factor, but the 
relative proximity to the Ter River should not be for-
gotten. Thus, it seems plausible that, wherever possi-
ble, this river was taken advantage for transportation. 
In any case, there can be no doubt about the overland 
distribution of Clots stone, thanks to the testimony of 
its use at Pompey’s Trophies, on the Hispania-Gallia 
border (modern La Jonquera, Spain, and El Pertús, 
France).

So far, the lack of a solid basis hampers any con-
sideration other than those generalities about the de-
velopment of transport as part of the stone industry in 
the territory of Catalonia in ancient times. 

9.1.3.4. Labour organisation, management and 
ownership
Not much can be said about these three final aspects 

of the organisation of the quarries in Catalonia on the 
basis of the archaeological and written evidence, which 
is almost non-existent. We can only make general in-
ferences by looking at what happened at other sites. As 
for many of the previous aspects, labour organisation 
at the quarries was not static, but could vary signifi-
cantly depending on several intrinsic factors. 

Among them, key roles were played by the seasonal 
or continuous nature of the quarrying, which was close-
ly related to either fulfilling a specific order or to a more 
permanent demand, as well as by the nature and lithol-
ogy of the stone and its geographical location. In fact, 
the results of the studies undertaken mainly at large, 
Imperial ornamental stone quarries have shown that the 
work was perfectly organized and the stratification of 
tasks was carried out at the quarries. However, there are 
also scattered examples of local, non-ornamental and 
non-Imperial quarries that provide enough evidence to 
give us a glimpse of how the work was organised at the 



556. Such as road building or repair at the large Imperial quarries, moving the extracted blocks or cleaning the fronts of debris. 
557. This kind of fort has been found at some of the largest marble quarries under Imperial control (e.g. Docimion in modern Turkey, 

Mons Porphyrites and Mons Claudianus in modern Egypt and Aliki on the Island of Thassos, to mention just the most prominent examples) 
(Fant 1989; Maxfield and Peacock 2001; Peacock and Maxfield 1997; Röder 1971; Sodini, Lambraki and Közelj 1980). 

558. The traditional job division documented includes several categories: the division between metallarii; who were in charge of detach-
ing the blocks, the lapidarii, who were in charge of the first rough-hewing of the blocks and making the sockets to move the blocks with the 
lifting engines, and the marmorarii, the highly skilled artisans who carved the final objects (pedestals, columns, mouldings, etc.). Other spe-
cialised workers related to the stone industry were the serrarii, who cut the soft stones with saws. As with most professions in Roman times, 
quarrymen belonged to an association that looked after their interests and organised their activities –the collegium lapidariorum. Besides 
those who worked directly with the stone, there were other workers at the quarries who had supporting, although essential roles, including 
blacksmiths (ferrarii), who took care of the constant sharpening and repairing of the iron tools, as well as making the staples, nails and other 
iron appliances needed to build the engines, and carpenters (tignarii), who were in charge not only of the stone moving engines designed by 
the machinatores or mechanici, but also of the occasional scaffolding.

559. An average of seven workers, four quarrymen and three assistants, was identified (Bessac 1996, 297-298; 2002c, 43). 
560. Our knowledge of the management and ownership of large-scale marble quarries is greater thanks to the extensive research un-

dertaken at those sites and in particular the study of quarry marks found either at the sites or at the stockpiling areas, such as Ostia and the 
Marmorata in Rome. For a comprehensive summary of the studies up to 1983, see Dworakowska 1983, 26-31; for later contributions see 
Dodge 1988, 1991; Fabre and Sablayrolles 2002; Fant 1989, 1992; Maxfield and Peacock 2001; Padilla 1999; Peacock and Maxfield 1997; 
Pensabene 1989, 1992, 1994. 
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site. Differences can be seen in the living and working 
conditions of the quarrymen at those sites. 

Although slaves or convicts were presumably em-
ployed in subsidiary, unskilled jobs,556 the nature of 
quarry production required skilled work that could 
only be undertaken by trained workers. The sort of 
semi-fortified system found at large quarries has tradi-
tionally been interpreted as an indicator of the presence 
of slaves and a means of controlling them;557 however, 
they may have been intended to protect the civilians, 
quarrymen and material from hostile tribes, such as 
those that threatened the eastern Egyptian desert quar-
ries of Mons Claudianus and Mons Porphyrites (Max-
field and Peacock 2001; Peacock and Maxfield 1997). 

In any case, most of the workers were freemen, 
either labourers or artisans, who undertook a wide 
range of activities.558 Those directly involved in stone 
extraction were well acquainted with the techniques 
required to detach the blocks from the substratum 
and understood the lithology of the mother rock well 
enough to be able to control the extraction process 
with precision. The analysis of the ‘coups de main’ and 
the dwelling space at the Mathieu quarry (Bois des 
Lens, near modern Nîmes) is the best example. It led 
to the conclusion that this quarry had been worked by 
a small team559 and while no details were given about 
their social status, it seems unlikely that any of them 
were slaves. 

None of this has been distinguished at the Roman 
quarries in modern Catalonia, either those of likely 
Roman or even uncertain date. Nevertheless, it is rea-
sonable to believe that an analogous situation existed, 
not only because of the similarity of the general fea-
tures of the quarries (i.e. relatively large to small sites 
supplying either building material or regionally-dis-
tributed ornamental stone), but also because of their 
geographical proximity on the Mediterranean Arc of 
the eastern Spanish and southern French coasts. Per-

haps the only place where a small clue to a dissimilar 
picture can be glimpsed is at Olèrdola. There, the di-
rect link between the quarry and the ramparts strongly 
suggests that they were under the military manage-
ment; however, no other inferences about the origin 
or social status of the workers (i.e. only skilled Roman 
soldiers or also native slave labour employed under the 
direction of the former) can be proposed on the basis 
of the current evidence. 

In any case, the superficial evidence and overall fea-
tures of most of the sites included in this research seem 
to match the model identified at the non-ornamental 
stone quarries of the western Mediterranean consisting 
of small, itinerant teams of quarrymen who worked a 
site according to a specific demand. Continuous ex-
traction and storage areas are elements mainly linked 
to ornamental stone, since its high value ensured that 
it would have been used sooner or later and that the 
effort put into quarrying it was always worthwhile. On 
the other hand, building stone was not normally quar-
ried without a specific purpose, to avoid the possibility 
of it not being sold afterwards and thus not making a 
profit on the time and effort invested. Therefore, large 
amounts of non-ornamental stone were not usually 
stored in Roman times, hence the doubts about the 
existence of a block storage area in front of El Mèdol. 

The type of material extracted had a strong influ-
ence on the ownership of each particular quarry. It is 
thus not surprising that the sources of the most val-
ued marbles were under Imperial rule or controlled 
by the emperor through other mechanisms, despite 
actually being state-owned. Lesser stone quarries were 
not controlled by the highest authorities and although 
direct evidence of their ownership is scarce, it probably 
ranged from municipal to private property. However, 
little is known about the management and ownership 
of this sort of quarry.560 Moreover, not only is it almost 



561. The opening of new quarries in early modern times was controlled by the municipal government which seems to support this as-
sumption, although once the quarries were opened they remained property of each particular entrepreneur (Muñoz and Rovira 1997).

562. Probably Santa Tecla stone quarries and the larger sites, such as El Mèdol, that supplied construction materials for the large monu-
mental buildings in the town itself. 

563. Broadly speaking, a locatio-conductio is a consensual contract under which a person is bound to hand over to another the use of 
something for a certain time, or to do work at a certain price. This practice had the benefits of leasing without the responsibility of organising 
the extraction and has been recognised as having been used at Docimion in very late times, as well as at Mons Porphyrites (Dworakowska 
1983, 30; Röder 1971, 281-282). 

564. See above, 6.4.13 Punta de la Creueta. 
565. Illustrative cases of the role played by the army at smaller-scale quarries in the northern provinces of the Empire are the areas 

assigned to the military units, who had permission to draw on the local resources, among which were stone, at the limes; numerous quar-
ries linked to military forts or fortifications have been identified on the right bank of the Rhine (Germania Inferior), in the northern Eifel 
mountains (modern Germany), the Upper Moselle region (Gallia Belgica) and along Hadrian’s Wall (Britannia) (Dworakowska 1983; Lukas 
2002, 17-18; Röder 1957). 

566. Not only from written sources mainly regarding eastern quarries, but also from the evidence at nearby quarries, such as those of the 
northeast and the Rhineland (see footnote 565).  
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impossible to elucidate those aspects due to the lack of 
inscriptions or graffiti at the quarries, but we also have 
to take into account that the legal status and manage-
ment of each site may have changed over time. Of the 
main types of ownership (state-owned, Imperial prop-
erty, municipal or communal property and private 
property), neither of the first two seems to have been 
the case in the quarries of Catalonia.  

Stone from the latter types could not benefit from 
the official distribution channels and therefore even 
those used for ornamental purposes usually did not 
attain the same degree of diffusion and distribution 
as the Imperial marmora. This would probably be the 
case of the broccatello quarries near Dertosa, which 
were probably municipal property (Mayer and Rodà 
1999, 50).561 

According to A. Àlvarez and M. Mayer (Àlvarez 
and Mayer 1992, 77), this would also have been the 
case of the Empúries stone quarries near Emporiae 
(modern Empúries), most of those in the territory of 
Tarraco (modern Tarragona)562 and particularly the 
sandstone quarries at Montjuïc (near Barcino, mod-
ern Barcelona). The parallels in nearby well-studied 
stone industries, such as the sarcophagi production of 
Lourdes (French Pyrenees), are significant; the local 
diffusion of these objects has been interpreted as pos-
sibly corresponding to a public or semi-public quarry-
ing complex within the administrative confines of the 
town of Bigerriones (Boudartchouk 2002, 60). Also, 
A. Dworakowska reached the conclusion that, general-
ly, many common stone quarries situated around vari-
ous towns and supplying them would have been under 
municipal ownership; in addition there was a practice 
of leasing municipally-owned quarries (Dworakowska 
1983, 29, 31). Therefore, there is some basis for con-
sidering a similar arrangement for the most important 
types of stone in northeastern Hispania. 

As for the ownership of the smaller building-stone 
quarries identified during this research, 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. Moreover, there were sev-
eral different ways of managing the quarries, whoever 
owned them; among them, leasing by means of a loca-
tio-conductio was quite common.563 

Those quarries with a confirmed link to the erec-
tion of a specific private monument are most interest-
ing to consider in relation to this subject. The possibil-
ity of them being of opened on private land under lease 
to the quarrymen is quite plausible, in particular when 
considering short-term, isolated quarries in the im-
mediate surroundings of the place of use, such as, for 
example, the Punta de la Creueta quarry.564 However, 
other circumstances, such as the leasing of the quarry 
itself or even the direct purchase of the stone cannot 
be ruled out either. Conversely, a public (possibly mu-
nicipal) ownership may be conjectured for the several 
small quarry sites around the Roman Aqueduct of Tar-
raco; the use of publicly-owned quarries would have 
made it easier to organise its building. Nevertheless, 
the absolute lack of evidence to support any conjecture 
concerning this aspect of the quarries in modern Cata-
lonia consigns any hypothesis to mere speculation. 

As stated by A. Dworakowska, quarries under the 
management and use of the military represented a class 
of their own (Dworakowska 1983, 28). Although the 
examples she presents are either much larger or part 
of a group covering a larger area,565 by analogy they 
might help us to understand the management of the 
only quarries in Catalonia with which a direct link to 
the army can be established –those of Olèrdola. Even 
though military construction was not on such a large 
scale at this site (it basically involved the construction 
of the ramparts), the use of troops documented at oth-
er quarries566 may also have been the case here. 

At any rate, the lack of long-term archaeological 
campaigns or projects with a comprehensive excava-
tion of likely Roman quarries is a major drawback. As 
already pointed by other authors (Bessac and Sablay-



567. The Iberian settlement of Sant Julià de Ramis (north of Roman Gerunda, modern Girona) (Burch et al. 2001, 2005, 2006).
568. This is mainly the case of some Imperial marmora. The effort of conveying them to the main routes (i.e. navigable rivers or channels, 

main roads and the Mediterranean Sea) was worthwhile in terms of either the economic benefits or the prestige they embodied. 
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rolles 2002a), it is difficult to make more than general 
observations about the activities undertaken at the 
quarries, the labour diversification and the manage-
ment or ownership, when no epigraphic evidence to 
support them is found at the sites. 

9.2. Geographical distribution of stone 
resource exploitation 

There are considerable variations in the number 
of quarries identified at the various surveyed areas, al-
though it is possible that there are other quarries that 
are not currently visible, as the present data is still 
patchy. However, the available evidence suggests that 
the exploitation of the stone resources in present-day 
Catalonia during Roman times was unevenly distrib-
uted. The explanation for this difference in use of the 
territory can be found in several factors, some of which 
have already been mentioned. Nevertheless, alongside 
the stone outcrops, which is obviously the most im-
portant factor, other influences play an important role 
in the shaping of the location of stone resources.       

The fact that most of the local stone was allocat-
ed for building purposes explains the concentration 
of quarries around population centres (Fig. 1). The 
abundance of quarries documented around the ancient 
town of Tarraco (modern Tarragona) is evidence of an 
intensive use of the stone resources available during 
Roman times. This is consistent with a general intensi-
fication in the use of natural resources (agriculture and 
wine production, pottery production, etc) throughout 
the territory after the arrival of the Romans. The early 
Romanisation of the area and the strong influence of 
a provincial capital on its immediate territory would 
certainly have had an effect on the development of 
resource exploitation around Tarraco. Moreover, the 
intense use of the stone resources around the town is a 
direct reflection of the enormous demand for building 
stone created by a large Roman capital, in particular 
during a time of reorganisation and monumentalisa-
tion, such as the Flavian period in Tarraco.

Conversely, the rest of the surveyed areas show 
a much lower degree of stone resource exploitation. 
The decisive influence of the early Greek settlement at 
Emporion had a greater effect on the early larger-scale 
use of stone in the northeast, where Clots stone had 
already been used before the Romans arrived, than in 
the rest of the territory. Nevertheless, the change in 
the scale of the quarrying and use of this stone defi-
nitely took place during the early period of the Roman 

presence. This was due to the qualities of the stone 
and the favourable location on an ancient route and 
the reason an outcrop so far from any Roman town 
was so intensively exploited. The opening of quarries 
around Gerunda, where an earlier Iberian settlement 
had already existed,567 illustrates the effect of the pro-
gressive introduction of the use of stone into more 
spheres of society, as scattered examples of the use of 
local sandstone, probably from Domeny, have been 
identified in Roman contexts. Similarly, in the other 
areas, the existence of quarries can only be understood 
when linked to the presence of a Roman foundation 
that gave rise to a change in building and other so-
cial practices and consequently to a greater need for 
stone. However, the smaller size of these population 
centres is mirrored in the significantly smaller number 
of quarries identified.

The distribution pattern shown by the ornamental 
stone quarries in the area of Catalonia differs from the 
previous one. Although the polish and other qualities 
of the stone had a strong influence on the decision as 
to which outcrops to exploit, the fact is that they are 
all located in areas adjacent to Roman towns. This may 
be explained by the relative value given to the extract-
ed materials. Despite their value and use for higher 
purposes than building, they were not as highly-prized 
as other ornamental materials around the Roman ter-
ritories that were sought after regardless the expense of 
transporting them from their isolated origins.568 

Not all the ornamental stones quarried in the ter-
ritory of modern Catalonia were given the same value. 
Far above the rest stood broccatello stone from near 
Dertosa (modern Tortosa) and its industry was with-
out doubt an important economic driving force of the 
town. The occasional use of broccatello is attested be-
fore the Roman conquest, but, once again, the step 
up to large-scale extraction and distribution was a re-
sult of the social, economic and ideological changes 
the territory underwent with the foundation of Ro-
man Dertosa, the adoption of Roman ways and the 
incorporation of the territory into a large-scale organ-
ised economy under the auspices of a stable, central 
authority. Nevertheless, the presence of the town and 
the River Ebro, explains the extent of broccatello ex-
traction, as this material would not have attained such 
a wide distribution without a nearby administrative 
centre and an easy way to reach other markets.  

On a different level, we have Santa Tecla stone. 
This was not as highly appreciated as broccatello, al-
though it can still be counted among the ornamental 



569. The area of diffusion of Santa Tecla pedestals and crustae, the main distributed elements produced with this stone, was mainly 
regional, although it also reached distant parts of Hispania (see above, 6.6.1.3 The stone, El Llorito).  

570. The large number of pedestals and other epigraphs found in Aeso (modern Isona) and its surroundings (the territory of Isona i 
Conca Dellà, as well as the neighbouring municipalities) stands out from the average number of epigraphs found at other Roman towns of 
similar size (see above, 4.3 Local stones identified in the archaeological record).

571. See above, 7.4.1.3 The stone (for broccatello), 6.6.1.3 The stone (for Santa Tecla stone) and 3.4.5.3 The stone (for Clots stone). 
572. That is, a distribution based on large port storage areas where stocks of the different varieties of stone were kept in order to meet 

building and decorative needs. The most emblematic cases are the Marmorata in Rome or the port of Ostia near Rome, which not only took 
care of Rome’s official stone supply, but also provided material for the decorative programmes around the Empire. 
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stones most widely used by the Romans in the terri-
tory of present-day Catalonia, reaching as far as such 
important Roman towns as Caesar Augusta (modern 
Zaragoza), Labitolosa and Carthago Nova (modern 
Cartagena). The circumstances of Santa Tecla extrac-
tion are somewhat similar to those of broccatello. The 
outcrop is situated in the environs of a town, in this 
case, a major population centre and provincial capital, 
and the extraction of Santa Tecla stone played an im-
portant role in the town’s economy. Nevertheless, the 
role of this material is slightly different, as it did not re-
ceive such a wide distribution as broccatello, although, 
on the other hand, it was widely used to embellish 
the town.569 However, the existence of a stonemasons’ 
workshop where a relatively large number of finished 
or semi-manufactured Santa Tecla pedestals were pro-
duced is a clear indication of the importance of this in-
dustry in the town. Although the distribution of these 
products diminished from the late early Empire on-
wards, the production of locally-used sarcophagi made 
with Santa Tecla stone, together with the inscriptions 
on reused epigraphic monuments, shows that Tarraco’s 
workshop was still active even after the quarrying had 
slowed down. 

On the other hand, the reasons for the use of Isona 
limestone can be found in the combination of the dif-
ficulty of overcoming the geographical obstacles inher-
ent in bringing in ornamental stones from the outside 
(it lies away from the main overland and fluvial routes) 
and the important role played by epigraphic represen-
tation in Aeso (modern Isona).570 Hence, it was prob-
ably was the difficulty of bringing the other types of 
stone to Aeso’s mountain location and the high de-
mand for inscribed monuments that led the inhabit-
ants to seek a suitable material in the surrounding area 
and thus become self-sufficient in epigraphic media. 

Whatever the case, it is interesting to note that no 
ornamental stone was extracted from outcrops at any 
significant distance from a population centre.  

9.3. Considerations on stone distribution and 
commerce

As we have already seen in the previous chapter, 
some of the materials from the studied quarries were 
distributed beyond the strictly local area. This in-

cluded not only stone for decorative purposes, such 
as broccatello from Dertosa (modern Tortosa) or Santa 
Tecla stone from Tarraco (modern Tarragona), but 
also other less sumptuous types of stone which were 
used for multiple purposes, apart from building ash-
lars, over a relatively wide area. Although this aspect 
of the research is closely related to the study of the 
organisation of stonecutting activities, the magnitude 
of the subject, the need to make an exhaustive com-
pilation and to verify the correct identification of the 
stone elements, and to establish a link with the most 
recent data on trade, distribution routes, etc. has made 
it impossible to pursue further research in this direc-
tion. However, some preliminary considerations can 
be made on the basis of the current evidence.

Next to the type of stone (i.e. the appearance, col-
our, hardness and venation), the convenience of trans-
port is a decisive factor in the spread of its use. Three 
different levels of distribution beyond the strictly local 
have been identified: broccatello stone, which increased 
from a provincial to Mediterranean-wide diffusion, 
Santa Tecla stone, which was definitely distributed on 
a regional basis, but also went beyond the borders of 
the conventus Tarraconensis, and Clots stone, which 
was also transported outside the strictly local area of 
influence.571 

However, to establish the specific direct routes fol-
lowed or the existence of redistribution centres through 
which these stones circulated is an arduous undertak-
ing. The evaluation of the easiest ways of transporting 
the stone from the identified point of extraction to the 
identified places of use is a great help in this respect, 
although it does not provide much information about 
the route and the process in between. This is particu-
larly difficult for small assemblages and the trade in 
stone not intended for major projects, especially for 
those stones not included in the ‘official’ distribution 
procedures,572 i.e. marbles and other stones not be-
longing to the state or the Empire, such as those quar-
ried in the territory of present-day Catalonia. 

Concerning the use within a region or, at most, 
within the same province, it is logical to assume a 
direct circulation of these materials, without the in-
tervention of a redistribution centre. The probable 
extraction by teams of quarrymen working to spe-
cific orders implies that there was no need to move 
the stone to any other place than where it was to be 



573. Calcisiltite from Coves del Llorito, Coves del Pedrera and probably the Teatre Tarragona archaeological site, as well as El Mèdol stone 
(El Mèdol site is the most likely source, although other closer quarries cannot be dismissed) was used to build the ramparts of the town. 

574. In addition to the use of the same limestone from where the town was founded (Empúries stone), the general use of Clots stone at 
Empúries dates from this period. 
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used. Moreover, in the case of only moderately valued 
stones, in particular when an overland route was to be 
used, the importance of saving the effort involved in 
unnecessary transport was probably a major issue. 

This was probably the case of Clots stone. The 
main building programmes where it is found are the 
whole area of the forum in Roman Emporiae and at 
Pompey’s Trophies, on the provincial border between 
Hispania and Gallia. The ashlars and other elements 
(column shafts, capitals, mouldings and thresholds 
used in Emporiae’s forum) were probably ordered 
specially for these works and brought directly from 
the quarry to the building site. Other smaller, more 
isolated stone elements may have circulated either as 
subsidiary to the larger orders or on a smaller com-
mission basis. 

Santa Tecla stone pedestals were likely to have 
been distributed through similar procedures: specific 
commissions to provide them and direct shipping to 
the place of use. However, in this case, differences in 
the intrinsic dealings can be assumed, as no larger 
commissions were undertaken, except perhaps in the 
case of the several almost identical pedestals dedicat-
ed to L. Licinius Secundus (IRC IV 83 to 88 and 95 
to 97).

On the other hand, the possibility of broccatello 
having been redistributed from certain centres before 
it reached areas such as the North African coast cannot 
be ruled out. Its presence in Ostia and at nearby places, 
such as the villae of the Gordians and Junius Bassus, 
strongly suggests that it was distributed through the 
same channels as the Imperial marbles, in other words, 
it was brought to the port of Ostia or perhaps to the 
Marmorata itself before being either used in Rome or 
shipped to more distant territories. 

9.4. Conclusions

The amount of evidence on quarrying in ancient 
times in the territory of present-day Catalonia is in-
deed significant. Although only a small number of 
the quarries can be dated with certainty to Roman 
times, there are many that have a high possibility 
of having originated in ancient times. However, the 
available data is still very limited, as it has not been 
thoroughly investigated. In fact, archaeological exca-
vations are needed not only to complete our under-
standing of these sites, but also to determine their 
chronology. Only on the basis of material from ar-
chaeological contexts and exhaustive observations of 

currently covered quarry faces will we be able draw a 
picture of the real extent and methods of quarrying 
in Roman times. 

Nevertheless, the current evidence is enough to 
show that quarrying was strongly determined 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 use was only occasional or, when 
employed as a building stone, without a specific ex-
traction pattern. The paucity of pre-Roman sites is 
eloquent, as is the strong link between the presence of 
quarries and newly-founded towns. On another level, 
there are smaller, short-term quarries that are not di-
rectly related to a population centre, but to the use of 
the natural resources and a new configuration of the 
territory, such as those specifically opened to build the 
Pont de les Ferreres aqueduct or villae, or the specific 
constituents of a Romanised monumental landscape, 
such as the Roman Arch of Berà or the Scipios’ Tower 
funerary monument. 

The general chronology of stone extraction is 
also closely related to the development of the Roman 
towns. Although some pre-Roman sites have been at-
tested, they are rare and concentrated in the north-
eastern corner of the territory, where the influence of 
the Greek colony at Emporion had a greater effect on 
the earlier development of traditions tending towards 
the classical by the native people than in other parts of 
the studied territory. It is not surprising therefore that 
the identified quarrying areas probably thus dated are 
next to a large Iberian settlement (the quarries of Puig 
de Serra, next to Ullastret’s Iberian sites of Puig de Sant 
Andreu and Illa d’en Reixach) or related to the Greek 
town of Emporion (Sant Martí d’Empúries quarry and 
the scattered extraction traces found around the Ne-
apolis). Thus, quarrying remained a minor, sporadic 
activity and little is known about the technology, ex-
cept for the use of wedges at Emporiae. 

More quarries were opened between the 3rd and late 
1st centuries BC, although the numbers were still not 
large. They were mainly opened for military purposes, 
such as at Olèrdola or Tarraco,573 or for building new 
towns, such as Tarraco or initially the Roman town of 
Emporiae (on the site of the earlier praetorium and the 
modifications undertaken at the Neapolis)574 and later 
Gerunda and Aeso. The techniques applied varied sig-
nificantly depending on the lithology of each particu-
lar site, although the introduction of the systematised, 
organised extraction characteristic of the Romans is an 
important feature. As early as this time the same lo-



575. Barcino (modern Barcelona) was founded c. 15-10 BC. 
576. The increasing economic importance of Barcino is reflected in the large amount of imported marbles, particularly from Luni (mod-

ern Carrara, Italy), used in the town for architectural and sculptural purposes. 
577. The differences may lie in the degree of precision about the monuments or buildings marking the final use of each kind of stone, 

which directly depends on whether they have been subjected to recent comprehensive research or not. The case of the wall at Barcino  is 
illustrative (it was originally dated to the 3rd century AD, then to the 5th century AD and is currently considered to be from the first half of 
the 4th century AD (see above, footnote 177).  
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cal stone used for building purposes, in particular El 
Mèdol stone, was used to carve sculptures, portraits, 
epigraphy and for luxury uses. 

The most intensive period of quarrying was, how-
ever, between the late Republic and the early Empire 
(1st to mid 3rd century AD). The initial and final dates 
for each quarry, although most remain uncertain, de-
pended very much on the particularities of their use 
(i.e. as building material for the foundation or trans-
formation of a town, the presence or absence of a 
strong sarcophagus industry, the importance and range 
of the distribution in the case of ornamental stone, 
etc.). From Augustan to Flavian times there was a pro-
gressive proliferation of stone extraction; new quarries 
were opened and extraction intensified at those already 
in use. The new quarries supplied stone either to the 
last Roman foundation (Barcino575) or for the urban 
development of already founded towns, while alluring 
stones began to substitute the plainer ones for sump-
tuous and ornamental purposes. 

This tendency not only applied to imported mar-
bles, but also local ones such as broccatello and Santa 
Tecla stone. The Flavian period saw the culmination 
of this process. The intensive extraction noted during 
this period through the epigraphy and building activ-
ity in northeastern Hispania was not an exception to 
the rest of the scene in the Roman Empire. The large 
monumental programmes already initiated needed 
large amounts of both building and decorative stone. 
Tarraco in particular is illustrative, as a major reor-
ganisation and monumentalisation of the town was 
undertaken to give it the appropriate appearance for 
the status of a provincial capital. 

The main reorganisation of the Imperial marble 
distribution system, which became more centralised, 
was in line with this general increase in production 
and probably also affected the organisation of stone 
extraction and distribution in our area. The only 
exception is the decline experienced by Emporiae, 
which, as it lost out in importance to Barcino576 and 
large parts of the town were progressively abandoned, 
the need for stone also decreased. The evidence of 
quarries from this period is scarce, although the inten-
sification also meant that the process became highly 
standardised and blocks were almost mass-produced, 
thus providing the huge amounts of stone needed for 
the large-scale urban transformations. 

The changes that occurred in the Roman world at 
the end of the early Imperial period were reflected in 

the quarries, which entered a major period of reces-
sion, as can be deduced from the quantitative slow-
down in local stone use. This recession was not simul-
taneous at every site,577 but clearly happened during 
the 3rd century AD. This same pattern has been recog-
nized in other parts of the Mediterranean Arc, such as 
southern France (Bessac 1993c, 1996, 2002c), and the 
progressive deterioration of the general organisation of 
the work and technique recorded, together with an ap-
preciable reduction in production, probably occurred 
in the area of modern Catalonia as well. To understand 
the exceptional continuation of broccatello use, we have 
to look at the Mediterranean context as a whole. The 
progressive weakening of Imperial cohesion also affect-
ed stone industry. The late Severian period witnessed 
a radical change in marmora distribution and manage-
ment following Constantinus’ transfer of the capital to 
Constantinople and with it the power centres linked to 
the Imperial residences; at this time the amount of ori-
ental marble imported by Rome fell considerably (Pen-
sabene 1989, 1992). 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.  

Therefore, the adoption of the Roman stone exploi-
tation strategy not only meant a change in the scale on 
which stone was used and, as a consequence, quarried, 
but also in the techniques used. Moreover, it meant 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 Ro-
man quarrymen. This was particularly true when they 
had to supply material for the monumental building 
programmes of the provincial capital (Tarraco) and 
the other towns of the conventus Tarraconensis (e.g. 
Barcino). All these changes were only possible thanks 
to a firmly consolidated regional economic and politi-
cal power structure. Only in this way were they able 
to count on a solid road infrastructure and powerful 
engines that enabled the continuous movement and 
transport of the large blocks. Likewise, Hispania’s en-
try into the sphere of Roman control, under a single, 
strong political authority, is what allowed it to develop 
the full economic potential of the stone industry in 
modern Catalonia, i.e. the full exploitation of building 
stone and the regional, provincial and even Mediter-
ranean-wide distribution of Santa Tecla stone, Clots 
stone and broccatello, respectively.  
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This research has also helped to highlight the exist-
ence of an extraction strategy significantly different to 
the rest at Clots de Sant Julià and Puig d’en Torró. The 
pattern they show and the overall shape of the quar-
ries do not match those opened on similar geological 
layers (i.e. Montjuïc sandstone), neither do they have 
the characteristic orthogonality of the typical Roman 
works; although some faint parallels have been found 
so far, it is a point that still requires further investiga-
tion. 

Despite the present shortcomings of the research, it 
is clear that these quarries exploited a variety of stone 
that, in spite of the fact that they were almost all non-
ornamental, they actually present significant differenc-

es in terms of appearance and properties. These differ-
ences are also reflected in the quarry sites. In fact, the 
combined recording of both the archaeological and 
geological features during the survey showed that not 
only the geological properties and lithology of an out-
crop (i.e. the way it crops out, its layering/bedding, the 
presence of diaclasses or veins, its hardness, etc.), but 
also its location within the natural topography (acces-
sible situation, availability of water, etc.) and the hu-
man landscape (towns and villages, the road network, 
landmarks such as monumental tombs or triumphal 
arches, large luxurious villae, etc.) were decisive factors 
in the shaping of the organisation of the stone indus-
try in the northeast of Hispania in Antiquity. 
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* This legend is intended to help you understand all the abbreviations, colour, symbols, etc used in the geological maps 
provided in this book. Source: Cartographic Institute of Catalonia (ICC).



290

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)



291

coMPLete keY to tHe GeoLoGIcAL MAPs



292

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)



293

coMPLete keY to tHe GeoLoGIcAL MAPs



294

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)



295

coMPLete keY to tHe GeoLoGIcAL MAPs





297

12.1 Epigraphic Catalogues 

CIL II2/14  = Corpus Inscriptionum Latinarum vol. II, 
editio altera, pares XIV.  

RIT = Alföldy G., 1975, Die römischen Inschriften von 
Tarraco, Berlin, Walter de Gruyter & Co.  

IRC = Fabre G., Mayer M., Rodà I., Inscriptions Ro-
maines de Catalogne, Paris. 
Barcelone (sauf I. Barcino). 1984
LéridaII. . 1985
GéroneIII. . 1991
Barcino. 1997IV. 
Suppléments aux volumes I-IV et V. instrumentum do-
mesticum. 2002

12.2 Reference List 

1945: “Un templo ciclópeo en Tarragona”, Diario Es-
pañol.

Abascal, J.M. 1992: “Una officina lapidaria en Sego-
briga: El taller de las series de arcos”, Hispania an-
tiqua 16, 309-344.

Abascal, J.M., Almagro, M. 1998: “Segobriga”, His-
pania: el legado de Roma, Zaragoza, 423-427.

Abascal, J.M., Cebrián, R., Almagro, M. 2001: 
“Segóbriga: ciudad romana y parque arqueológi-
co”, Revista de arqueología 248 (22), 36-43.

– 2002: “Segobriga 1989-2000: Topografía de la ciu-
dad y trabajos en el foro”, Madrider Mitteilungen 
43, 123-161.

Abascal, J.M., Lorrio, A.J., Almagro, M. 1997: 
“Las termas monumentales de Segobriga”, Revista 
de arqueología 195 (18), 38-45.

Adam, J.-P. 1977: “Le chantier antique matériel et 
machines. Le transport des matériaux”, Dossiers de 
l’Archéologie 25 (Comment construisaient les Grecs 
et les Romains), 20-21.

– 1984: La construction romaine: matériaux et tech-
niques, Picard, Paris.

Adams, A.E., MacKenzie, W.S., Guilford, C. 1991: 
Atlas of sedimentary rocks under the microscope, 
Longman Scientific & Technical, Essex.

Ainaud de Lasarte, J. 1982: “Les esglésies de San-
ta Margarida i Santa Magdalena d’Empúries”, 
II Reunió d’Arqueologia Paleocristiana Hispànica 
(Montserrat, 2-5 de novembre de 1978), Institut 
d’Arqueologia i Prehistòria, Universitat de Barce-
lona, Barcelona, 347-349.

Albiñana, J.F., Bofarull, A. 1849: “Canteras ro-
manas”, Tarragona monumental, o sea descripción 

histórica y artística de todas sus antigüedades y monu-
mentals celtas y romanos, Tarragona, 172-175.

Alexander, A., Ennaifer, M. (eds.) 1973: Corpus des 
mosaïques de Tunisie, Institut national d’archéologie 
et d’arts, Tunis.

Alföldy, G. 1991: Tarraco, Fòrum 8, Museu Nacion-
al Arqueològic de Tarragona, Tarragona.

Almagro, M., Abascal, J.M. 1999: Segóbriga y su 
conjunto arqueológico, Real Academia de Historia, 
Madrid.

Almagro, M., Palol, P. de 1962: “Los restos arque-
ológicos paleocristianos y altomedievales de Am-
purias”, Revista de Gerona 20, 27-41.

Àlvarez, A. 1981: “Estudi dels materials de les inscrip-
cions romanes de Terrassa”, in Fabre, G., Mayer, 
M., Rodà, I., Epigrafia romana de Terrassa, Univer-
sitat Autònoma de Barcelona-Junta municipal de 
museus de Terrassa, Terrassa, 45-49.

– 1983: “Los materiales lapídeos y su significación 
cronológica”, XVI Congreso Nacional de Arque-
ología (Cartagena, 1982), Universidad de Zaragoza, 
Zaragoza, 833-836.

– 1984: “Estudio de los materiales lapídeos presentes en 
la epigrafía de Cataluña”, Table Ronde d’Epigraphie 
Hispanique. Problèmes de méthode et d’édition (Bor-
deaux, 1981), Centre Pierre Paris, CNRS, Paris, 
87-112.

– 1985: “Descripción petrológica del broccatello o 
jaspi de la Cinta de Tortosa”, XVII Congreso Na-
cional de Arqueología (Logroño 1983), Universidad 
de Zaragoza, Zaragoza, 719.

– 1987a: “Los mármoles del Pirineo oriental y su uti-
lización en época romana”, Boletín de la Sociedad 
Española de Mineralogía 10, parte 2, 231-242.

– 1987b: “Las canteras de Montjuïc I: la montaña”, Re-
vista de Mineralogistes de Catalunya 3 (9), 231-242.

– 1988a: “Las canteras de Montjuïc II: la piedra de 
Montjuïc”, Revista de Mineralogistes de Catalunya 
4 (1), 22-25.

– 1988b: “Las canteras de Montjuïc (Barcelona) (III)”, 
Revista de Mineralogistes de Catalunya 4 (2), 34-
39.

– 1989: “Annex 1: La procedència dels materials la-
pidis”, in TED’A, Un abocador del segle V dC en el 
fòrum provincial de Tarraco. Memòries d’excavació, 
2, Tarragona, 395-402.

– 1992: “Les carrières de Tortosa, in “L’exploitation 
des ressources lapidaires en Hispanie” (Mayer, 
M.)”, Les Dossiers d’Archeologie 173, 21.

– 1995: “Clasificación automatizada de mármoles me-
diante procesamiento digital de imagen”, Les mar-

 bIbLIoGRAPHY 



298

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

bres blancs des Pyrénées, Entretiens d’archéologie et 
d’histoire 2. Saint-Bertrand-de-Comminges, Tou-
louse, 71-85.

Àlvarez, A. [et al.] 1994: “Canteras romanas de Tar-
raco y sus alrededores”, XIV Congrés d’Arqueologia 
Clàssica. La ciutat en el món romà (Tarragona, 
1993), 2. Comunicacions, Comité organitzador 
del XIV C.I.A.C., Tarragona, 23-25.

– 2009: El marmor de Tarraco. Explotació, utilització i 
comercialització de la “pedra de Santa Tecla” en època 
romana, Institut Català d’Arqueologia Clàssica 
(ICAC), Tarragona.

– in press: “The marmor of Tarraco or Santa Tecla 
stone (Tarragona, Spain)”, La pierre dans tous ses 
états. Proceedings of the VIII International ASMOSIA 
Conference (Aix-en-Provence, 12-16 June 2006).

Àlvarez, A., Arroyo, P. 2004: “Geologia”, El Mèdol, 
Fundació Abertis, Girona, 11-39.

Àlvarez, A., Bru, E. de 1983: “Materials locals utilit-
zats a Empúries en època greco-romana”, Informa-
ció arqueològica 41, 158-162.

– 1984: “Les pedreres de l’aqüeducte romà de Tarra-
gona”, Informació arqueològica 42, 42-50.

Àlvarez, A., Domènech, A., Lapuente, P., Pitarch, 
A., Royo, H. 2009: Marbles and Stones of Hispania. 
Exhibition Catalogue, Institut d’Arqueologia Clàs-
sica, Tarragona.

Àlvarez, A., Galindo, J., Prada, J.L., unpublished-a: 
Recursos lapidis explotats a l’Antiguitat. Part 2. Pos-
sibilitats actuals de reaprofitament, Departament de 
Treball i Indústria, Generalitat de Catalunya, Bel-
laterra.

Àlvarez, A., Gutiérrez Garcia-M., A., Pitarch, A., 
2006a: Informe de l’inventari preliminar dels materi-
als lapidis procedents de la Vil·la dels Antigons (Reus, 
Baix Camp), Institut Català d’Arqueologia Clàs-
sica, Tarragona.

– 2006b: Informe de la indentificació preliminar d’un 
conjunt de marbres dipositats al museu de Riudoms 
(Baix Camp), Institut Català d’Arqueologia Clàs-
sica, Tarragona.

Àlvarez, A., Mayer, M. 1982: “Materiales lapídeos 
de origen local utilizados en época romana en la 
costa sur del litoral catalán”, Unidad y pluralidad en 
el mundo antiguo. Actas del VI Congreso Español de 
Estudios Clásicos (Sevilla, 1981), II, separata, Ma-
drid, 303-310.

– 1990: “Els materials lapidis”, “Can Xammar” (Ma-
taró, Maresme). Campanyes de 1964-68 i 1970. Lai-
etania 5, 36-39.

– 1992: “El comerç del marbre”, in Mayer, M., Roma 
a Catalunya, Institut Català d’Estudis Mediter-
ranis, 77-81.

– 1998: “Aproximació als materials lapidis decoratius 
presents al jaciment de Can Modolell (Cabrera de 
Mar, Maresme). Estudi volumètric i comparatiu”, 

De les estructures indígenes a l’organització provincial 
romana de la Hispania Citerior. Jornades Interna- 
cionals d’Arqueologia Romana, Ítaca, Barcelona, 43-
49.

Àlvarez, A., Mayer, M., Pera, J. 1992: “Els materials 
lapidis”, Can Xammar. Campanya de 1987. Laieta-
nia 7, 121-123.

Àlvarez, A., Mayer, M., Rodà, I. 1993: “La pedra 
de Montjuïc i la seva utilització en època romana”, 
III Congrés d’història de Barcelona. La ciutat i el seu 
territori, dos mil anys d’història (Barcelona, 20-22 
d’octubre de 1993), 1. Comunicacions i ponències, 
Ajuntament de Barcelona, Barcelona, 145-150.

Àlvarez, A., Rodà, I., Gutiérrez Garcia-M., A., un-
published-b. Recursos lapidis explotats a l’Antiguitat. 
Part 3. Aspectes tecnològics i històrics, Departament 
de Treball i Indústria, Generalitat de Catalunya, 
Bellaterra.

Àlvarez, A., Tesson, M. 2008: “Les matériaux de 
construction: étude géologique”, in Castellví, G., 
Nolla, J. M., Rodà, I., Le trophée de Pompée dans 
les Pyrénées, Gallia supplément 58, CNRS Éditions, 
Paris, 97-103.

Amo, D. del 1973: “La necrópolis de Pere Martell”, 
Boletín Arqueológico (Real Sociedad Arqueológica de 
Tarragona), 103-171.

– 1979, 1981, 1989: Estudio crítico de la Necrópolis 
Paleocristiana de Tarragona, IET Ramón Berenguer 
IV, Tarragona.

– 1981: “Aportación al estudio de las canteras romanas 
de la zona arqueológica de “Els Munts”, Estudis Al-
tafullencs 5, 5-25.

Amo, D. del, Barriach, F. 1975: “Hallazgos arque-
ológicos en el camí de la Fonteta”, Boletín Arque-
ológico (Real Sociedad Arqueológica de Tarragona), 
107-112.

Andreu, J., Otiña, P., Curulla, O. 2008: “Los 
Minicii de Tarraco. En torno a un nuevo docu-
mento epigráfico tarraconense”, Epigraphica, 70, 
103-117.

Antolinos, J.A., Arana, R., Soler, B. 2002: “As-
pectos arqueológicos y geológicos de una cantera 
romana en la Rambla de Trujillo (Sierra de Carta-
gena, Murcia, España)”, Actas do Congresso Interna-
tional sobre Patrimonio Geológico e Mineiro, Lisbon, 
21-36.

Antonelli, F. 2002: “I marmi della Gallia e dell’Ibera 
importati a Roma”, I marmi colorati della Roma im-
periale, Padova, 267-275.

Aquilué, X. 1993: La Seu del Col·legi d’Arquitectes. 
Una intervenció arqueològica en el centre històric de 
Tarragona, Col·legi d’Arquitectes de Catalunya, 
Tarragona.

Aquilué, X. [et al.] 1984: El Fòrum romà d’Empúries 
(Excavacions de l’any 1982). Una aproximació ar-
queològica al procés històric de la romanització del 



299

bIbLIoGRAPHY 

nord-est de la Península ibèrica, Monografies Em-
poritanes VI, Barcelona.

– 1991: “La cronologia de les muralles de Tarraco”, 
Revista d’Arqueologia de Ponent 1, 272-298.

– 1998: Tarraco. Guía arqueológica, Ed. El Mèdol, Tar-
ragona.

– 1999: Empúries, Guies del Museu d’Arqueologia de 
Catalunya, Museu d’Arqueologia de Catalunya-
Ed. El Mèdol, Empúries-Tarragona.

– 2003: 10 anys d’arqueologia a l’entorn d’Empúries 
(1993-2002), Ajuntament de l’Escala, Museu 
d’Arqueologia de Catalunya-Empúries, Girona.

– 2004b: “Les esglésies de Santa Margarida i Santa 
Magdalena. Intervencions arqueològiques a Em-
púries (L’Escala, Alt Empordà) als anys 2002 i 
2003.” Setenes jornades d’arqueologia de les comar-
ques de Girona (4 i 5 de juny, La Bisbal d’Empordà), 
Universitat de Girona, Girona, 274-279.

Aquilué, X., Dupré, X. 1986: Reflexions entorn de 
Tàrraco en època tardo-republicana, Forum 1, Tar-
ragona.

Arce, J. (ed.) 2002: Centcelles, el monumento tardor-
romano, iconografía e arquitectura, Bibliotheca Ita- 
lica-Monografías de la Escuela Española de Histo-
ria y Arqueología en Roma, Roma.

Arrayás, I. 2002: Morfologia històrica del territorium 
de Tarraco en època tardo-republicana romana o 
ibèrica final (ss. III-I aC): cadastres i estructures 
rurals, PhD thesis presented at the Departament 
de Ciències de l’Antiguitat i de l’Edat Mitjana, 
Universitat Autònoma de Barcelona, Bellaterra 
[unpublished].

Arroyo, P. 2000: “La restauració de l’Arc de Berà: 
l’estat de conservació i el tractament dels materials 
de fàbrica”, L’Arc de Berà, Museu Nacional Arque-
ològic de Tarragona, Tarragona, 23-31.

Badia, J. 1977: L’Arquitectura medieval de l’Empordà. 
I: Baix Empordà, Diputació de Girona, Girona.

– 1978: “L’arquitectura medieval de l’Empordà, II-A: 
L’Alt Empordà”, Diputació de Girona, Girona.

– 1982: Peratallada, Ed. Xavier Amir-Ed. Mediterrà-
nia, Barcelona.

– 1989a: “Els Clots de Sant Julià”, Catalunya Romàni-
ca VIII. L’Empordà I, Enciclopèdia Catalana, Bar-
celona, 365-366.

– 1989b: “Pedrera de la muntanya d’en Torró i el Terrat 
del Moro”, Catalunya Romànica. VIII. L’Empordà 
I., Enciclopèdia Catalana, Barcelona, 356.

– 1991: “Santa Margarida d’Empúries”, Catalunya 
romànica, L’Empordà II, Enciclopèdia Catalana, 
Barcelona, 459-461.

Balil, A. 1964: “Esculturas romanas del Museo de 
Historia de la Ciudad”, Cuadernos de Arqueología e 
Historia de la Ciudad època I, VI, 59-85.

– 1979: “Los gorgoneia de Barcino”, Faventia 1 (1), 63-
70.

– 1984-1988: “Las cupae de Barcino. Contribución al 
estudio de un tipo de monumento funerario ro-
mano”, Arqueología e historia. In memoriam Prof. 
Doctor Fernando de Almeida I/II (X), 109-115.

– 1991: “Art i cultura”, in Sobrequés, J., Història 
de Barcelona, 1. La ciutat antiga, Ajuntament de 
Barcelona, Enciclopèdia Catalana, Barcelona, 203-
237.

Ballart, E. 1974: “Tarraco, madre de las canteras”, 
La Voz de la Costa Dorada  (25), 5.

Barral i Altet, X. 1981: L’art pre-romànic a Catalu- 
nya. Segles IX i X, Edicions 62, Barcelona.

Barthèlemy, A. 1984: “Les carrières de La Lie à la 
Roche-Vineuse”, Revue de Saône-et-Loire 71, 1-7.

Batista-Noguera, R. [et al.] 1991: “La cantera ro-
mana de Olèrdola (Barcelona): aspectos técnicos y 
funcionales”, in Lorenz, J., Benoît, P., Carrières et 
constructions en France et dans les pays limitrophes I, 
Éditions du C.T.H.S, Paris, 383-397.

Bayerri, E. 1934: Història de Tortosa y su comarca, Im-
prenta Moderna de Algueró y Baiges, Tortosa.

Bedon, R. 1984: Les carrières et les carriers de la Gaule 
romaine, Picard, Paris.

– 1985: “L’industrie des sarcophages”, Archéologie 199, 
42-48.

Beltrán de Heredia, J. 2006: “El urbanismo romano 
y tardoantiguo de Barcino (Barcelona): una apor- 
tación a la topografía de la colonia”, Civilización. 
Un viaje a las ciudades de la España antigua (cat.
expos.), Ayuntamiento de Alcalá de Henares, Alcalá 
de Henares, 87-96.

– 2007: “La via sepulchralis de la Plaza Vila de Ma-
drid. Un ejemplo del ritual funerario durante el 
alto imperio en la necrópolis occidental de Bar-
cino”, Quaderns d’Arqueologia i Història de la ciutat 
de Barcelona (Quaris) ep. III (3), 13-63.

Beltrán de Heredia, J. [et al.] 2007: “Estudio del 
“jardín” funerario de la necrópolis de la plaza de la 
vila de Madrid a partir de las investigaciones arque-
obotánicas”, Quaderns d’Arqueologia i Història de la 
ciutat de Barcelona (Quaris) ep. III (3), 103-113.

Beltrán Fortes, J., Loza Azuaga, M. L. 1998: “Ex-
plotación y uso de marmora malacitanos en época 
romana”, SPAL Revista de Prehistoria y Arqueología 
(Universidad de Sevilla) 7, 129-147.

– 2003: El mármol de Mijas. Explotación, comercio y 
uso en época antigua, Colección Osunillas, Museo 
Histórico Etnológico de Mijas, Mijas.

Beltrán Fortes, J., Nogales, T. (eds.) 2009:  Mar-
mora Hispana: Explotación y uso de los materiales 
pétreos en Hispania Romana, Colección Hispania 
Antigua, Serie arqueológica 2, Roma.

Beltrán Fortes, J., Rodríguez Gutiérrez, O.,  
forthcoming: “Las canteras de Almadén de la Plata 
y su difusión en Hispania”, in García-Entero, V. 
(ed.), Marmora romanos en Hispania. Actas del I 



300

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

Coloquio de Arqueología en Carranque (5-7 marzo 
2009), Toledo.

Benimeli, R. 2001: “La construcció dels molins fari- 
ners hidràulics de Roda de Berà”, BOI 7, 3-9.

Berges, P.M. 1969-1970a: “Hallazgos submarios ro-
manos en nuestro litoral”, Boletín Arqueológico 
(Real Sociedad Arqueológica de Tarragona) ep. V 
(105-117), 3-17.

– 1969-1970b: “Informe sobre els Munts”, Boletín 
Arqueológico (Real Sociedad Arqueológica de Tarra-
gona) època IV, 140-150.

Bermúdez, A. [et al.] 1993: “Intervencions a la mu-
ralla de Tarragona”, Actes III Simposi sobre Restau-
ració Monumental, Quaderns Científics i Tècnics 5, 
Diputació de Barcelona, Barcelona, 97-104.

Bernard, H. [et al.] 1998: “L’épave romaine de mar-
bre de Porto Novo”, Journal of Roman Archaeology 
11, 57-66.

Bernárdez, M.J., Guisado, J.C. 2002: “Las explota-
ciones mineras de “Lapis specularis” en Hispania”, 
Artifex. Ingeniería romana en España, Museo Ar-
queológico Nacional, Madrid, 273-297.

Bessac, J.-C. 1986: “Carrières antiques du Bois des 
Lens (Gard). Inventaire préliminaire”, Revue Arche-
ologique de Narbonnaise 19, 159-182.

– 1987: “Le travail de la pierre à Glanum”, Pierres en 
Provence, ACEP/Edisud, Aix-en-Provence, 79-92.

– 1988a: “Problems of identification and interpreta-
tion of tool marks on ancient marbles and decora-
tive stones”, in Herz, N.,Waelkens, M., Classical 
Marble: Geochemistry, Technology, Trade, Kluwer 
Academic Publishers, 41-53.

– 1988b: “Influences de la conquête romaine sur le 
travail de la pierre en Gaule méditerranne”, Journal 
of Roman Archaeology 1, 57-72.

– 1991: “Étude d’un outil d’extraction: l’escoude”, 
115è Congrès national des Sociétés savantes, Avi-
gnon, 1990. Carrières et constructions, Editions du 
C.T.H.S, Paris, 93-105.

– 1993a: “Traces d’outils sur la pierre: méthodes 
d’étude et interpretation”, in Francovich, R., 
Archeologia delle attività estrative e metallurgiche, V 
ciclo di lezioni sulla ricerca applicata in archeologia, 
Cretosa di Pontignano (SI)-Campglia Maritima (LI), 
9-21 settembre 1991, Consiglio Nazionale delle 
Ricerche-Università di Siena, Firenze, 143-176.

– 1993b: “Pierres taillées à Ampurias: technologie, 
typologie, chronologie”, Documents d’archéologie 
méridionale 16, 294-315.

– 1993c: “État des recherches sur les carrières antiques 
du Bois des Lens (Nîmes)”, Journal of Roman Ar-
chaeology 6, 205-225.

– 1994: “Questions esthétiques, économiques et tech-
niques dans les constructions hellénistiques de 
Gaule méditerranéenne”, Sur les pas des Grecs en 
Occident. Hommages à André Nickels, Études Mas-

saliètes 4, editions Errance-A.D.A.M., Lattes/Aix-
en-Provence.

– 1996: La pierre en Gaule Narbonnaise et les carrières 
du Bois des Lens (Nîmes): Histoire, Archéologie, Eth-
nographie et Techniques. Journal of Roman Archeol-
ogy, supplementary series number 16, Ann Arbor, 
Michigan.

– 1997: “Traces sur les pièrres: quelques repaires 
chronologiques”, Actes du Xè colloque international 
de glyptographie du Mont-Sainte-Odile, 4-9 juillet 
1996, Centre International de Recherches Glypto-
graphiques, Braine-le-Château (Belgique), 7-32.

– 1999a: “L’archéologie de la pierre de taille”, La con-
struction. Les matériaux durs: pierre et terre cuite, 
Editions Errance, Paris, 7-49.

– 1999b: “Légionnaire ou carrier? Le personnage 
sculpté du Pont du Gard”, Revue Archeologique de 
Narbonnaise 32, 245-254.

– 2000: “Les carrières méditerranéennes: Note his-
torique et technique sur un support glypto-
graphique ignoré”, Actes du XIè colloque interna-
tional de glyptographie de Palma de Majorque, 2-9 
juillet 1998, Centre International de Recherches 
Glyptographiques, Braine-le-Château, 3-29.

– 2002a: “Im Schatten des Pons du Gard. Zu den 
jüngsten Ausgrabungen im Steinbruch Estel”, An-
tike Welt 2, 153-162.

– 2002b: “La technologie des roches décoratives an-
tiques et son interprétation archéologique”, in Sau-
ron, G., Laurenz, J., Rat, P., Chardon-Picault, 
P., Les roches décoratives dans l’architecture antique et 
du Haut Moyen Age. Actes de la table ronde d’Autun, 
18-19 novembre 1999, Mémories de la section 
d’archéologie et histoire de l’art 16, Comité des 
travaux historiques et scientifiques, Autun/Paris, 
167-191.

– 2002c: “Les carrières du Bois des Lens (Gard)”, Gal-
lia. Arqueologie de la France Antique 59, 29-51.

– 2003a: “À propos de l’approvisionement et de la dif-
fusion des pierres en Gaule méditerranéenne”, Peu-
ples et territoires en Gaule méditerranéenne. Hom-
mage à Guy Barruol. Revue Archéologique de Nar-
bonnaise, supplément 35, Montpellier, 377-387.

– 2003b: “L’extraction des pierres de taille et des ro-
ches marbrières dans l’Antiquité: les principales 
stratégies d’exploitation”, in Poupard, L., Ri-
chard, A., Marbres en Franche-Comté: actes des 
journées d’étude, Besançon, 10-12 juin 1999, Asso-
ciation pour la Promotion et le Développement de 
l’Inventaire comtois, Besançon, 21-34.

– 2004a: “L’archéologie des carrières gallo-romaines”, 
Patrimoine et cadre de vie. Les cahiers de la Ligue 
Urbaine et Rurale 163, 11-13.

– 2004b: “Le tournage des éléments architecturaux en 
pierre”, in Feugère, M., Gérold, J. C., Le tour-
nage des origines à l’an Mil, Actes du Colloque de 



301

bIbLIoGRAPHY 

Niederbronn, oct. 2003, Monographie Instrumen-
tum 27, Montagnac, 187-200.

– 2005: “Anthropologie de la construction: de la trace 
d’outil au chantier”, in Parron-Kontis, I., Revey-
ron, N., Actes de la table ronde “L’archéologie du 
bâti: pour une harmonisation des méthodes”, Musée 
de Saint-Roman-en-Gal, 9-10 novembre 2004, Édi-
tions Errance, Paris, 53-61.

– 2006: “Techniques et économies des tailles et creuse-
ments rupestres: quelques repères”, in Guillot, F., 
De la specula à la roca: l’habitat troglodytique au 
Moyen Âge, Actes du Ier colloque pluridisciplinaire 
de Saint-Martin-le-Vieil, 11-12 juin 2005, Amicale 
Laïque de Carcassonne-Association Les Cruzels de 
Saint-Martin-le-Vieil, Saint-Martin-le-Vieil-Car- 
cassonne, 18-27.

Bessac, J.-C., Lambert, N. 1989: “La pierre à Gla-
num”, Les Dossiers d’Archeologie 140 (juillet-aôut), 
8-13.

Bessac, J.-C., Sablayrolles, R. 2002: “Problématique 
archéologique des carrières antiques en Gaule”, 
Gallia. Arqueologie de la France Antique 59, 3-9.

Bessac, J.-C., Vacca-Goutoulli, M. 2002: “La car-
rière romaine de l’Estel près du Pont du Gard”, 
Gallia. Arqueologie de la France Antique 59, 11-28.

Blanc, A., Blanc, Ph., Magnan, D. 1995: “Les mar-
bres blancs du site de la Bauve à Meaux: un grand ab- 
sent, le marbre pyrénéen”, Les marbres blancs des Py- 
rénées, Entretiens d’archéologie et d’histoire  
2. Saint-Bertrand-de-Comminges, Toulouse, 119-
130.

Blanc, Ph. 1995: “Caractérisation des marbres blancs 
par cathodoluminiscence”, Les marbres blancs des 
Pyrénées, Entretiens d’archéologie et d’histoire 2. 
Saint-Bertrand-de-Comminges, Toulouse, 59-70.

Blanch, J. 1665: Arxiepiscopologi de la Santa Església 
metropolitana i primada de Tarragona, Diputació 
Provincial de Tarragona-Institut d’Estudis Tarraco-
nenses Ramon Berenguer IV, Tarragona.

Blanch, R.M. [et al.] 1993: “La pedrera romana de 
Montjuïc”, III Congrés d’història de Barcelona. La 
ciutat i el seu territori, dos mil anys d’història (Barce-
lona, 20-22 d’octubre de 1993), 1. Comunicacions 
i ponències, Ajuntament de Barcelona, Barcelona, 
129-138.

Boneville, J.-N. 1981: “Les cupae de Barcelone: les 
origines d’un type monumental”, Mélanges de la 
Casa de Velázquez 17, 5-38.

Borghini, G. (ed.) 1998: Marmi antichi, Edizioni de 
Luca, Roma.

Boudartchouk, J.-L. 2002: “Production et diffusion 
des sarcophagues romains tardifs et mérovingiens 
de la région de Lourdes (Hautes-Pyrénées)”, Gal-
lia. Arqueologie de la France Antique 59, 53-60.

Bourrouilh, R., Bourque, P.A. 1999: “Les calcaries 
à stromatactis du type marbre rouge Languedoc”, 

in Schvoerer, M., Archéomateriaux. Marbres et 
autres roches. Actes de la IVe Conference internation-
ale ASMOSIA IV (Bordeaux-Talence, 9-13 octobre 
1995), Centre de Recherche en Physique Appli-
quée à l’Arquéologie-Presses Universitaires de Bor-
deaux, Bourdeaux, 65-77.

Bowman, H.R., Asaro, F., Perlman, I. 1973: “Com-
position variations in obsidian sources and the ar-
chaeological implications”, Archaeometry 15, 123-
127.

Braemer, F. 1984: “Le commerce des matériaux d’ar- 
chitecture et de sculpture de part et d’autre de la 
chaine des Pyrénées dans les provinces de Tarraco-
naise, de Narbonnaise et d’Aquitaine”, 106è Con-
grès national des Sociétés savantes, Perpignan 1981, 
Archéologie, 57-72.

– 1986: “Répertoire des gisements des pierres ayant 
exporté leur production a l’époque romaine”, in 
Braemer, F., Les Ressources minérales et l’histoire de 
leur explotation. Colloque international tenu dans le 
cadre du 108e Congrès national des Sociétés savan-
tes, Grenoble, 5-9 avril 1983, C.T.H.S., Paris, 287-
328.

– 1992: “Les pierres ornamentales au Haut-Empire ro-
main”, Les Dossiers d’Archéologie 173, 8-15.

– 2001: Excavacions arqueològiques a la muntanya de 
Sant Julià de Ramis. 1. El sector de l’antiga església 
parroquial, Ajuntament de Sant Julià de Ramis-
Diputació de Girona-Universitat de Girona, Gi-
rona.

Burch, J. [et al.] 2005: La muntanya de Sant Julià de 
Ramis. Guia històrica i arqueològica, Ajuntament de 
Sant Julià de Ramis, Girona.

– 2006: Excavacions arqueològiques a la muntanya de 
Sant Julià de Ramis. 2. El castellum, Ajuntament de 
Sant Julià de Ramis-Diputació de Girona-Univer-
sitat de Girona, Girona.

Canós, I. 2002: L’epigrafia grega a Catalunya, Hunga- 
rian Polis studies (HPS), Debrecen.

Canto, A.M. 1978: “Avances sobre la explotación del 
mármol en la España romana”, Archivo Español de 
Arqueología 50-51, 165-189.

Carbonell, M.C., Adseiras, M. 2002: Memoria de 
la prospección arqueológica en la línea de alta veloci-
dad Madrid-Barcelona-Frontera francesa. Subtramo 
Gelida-Sant Llorenç d’Hortons (Alt Penedès), Barce-
lona.

Carreras, J., Garriga, E. 1992: El Mèdol: acta ge- 
neral d’un espai peculiar, Ed. El Mèdol, Tarragona.

Carreras y Candi, F. 1903: Lo Montjuich de Barcelo-
na. Memòria llegida en la Real Acadèmia de Buenas 
Letras de Barcelona los díes 7 y 21 de juny de 1902, 
Casa Provincial de Caritat, Barcelona.

Carreté, J.M., Keay, S., Millett, M. 1995: A Ro-
man provincial capital and its hinterland. The sur-
vey of the territory of Tarragona, Spain, 1985-1990, 



302

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

Journal of Roman Archaeology Supplementary Se-
ries, 15, Ann Arbor, Portsmouth.

Casas, J. [et al.] 1995: “El món rural d’època ro-
mana a Catalunya: l’exemple del nord-est”, Cen-
tre d’investigacions arqueològiques de Girona, sèrie 
monogràfica 15, 26-36.

Casas, J., Sanmartí Grego, E. 1980: “El camí 
d’Empúries. Aproximació a la xarxa viària del 
Baix Empordà”, Informació arqueològica 33-34, 
59-63.

Castellví, G., Nolla, J.M., Rodà, I. 1995: “La iden-
tificación de los trofeos de Pompeyo en el Pirineo”, 
Journal of Roman Archaeology 8, 5-18.

Cavallé, J. 1995: “Algunes notes sobre les pedreres 
d’Alcover al llarg de la història”, CEA 69 (gener-
març), 18-29.

– 1997: “Entre la guerra civil del segle XV i la guerra 
dels Segadors”, in Lozano, Y.,Torrell, X., Ye-
bras, M., Alcover. Una història, Centre d’Estudis 
Alcoverencs, Alcover, 97-168.

Cebrián, R. forthcoming: “Las canteras de Buixcarró 
y el uso del marmor Saetabitanus”, in García-
Entero, V. (ed.) Marmora romanos en Hispania. 
Actas del I Coloquio de Arqueología en Carranque 
(5-7 marzo 2009), Toledo.

Cebrián, R., Abascal, J.M., Trunk, M. 2004: “Epi-
grafía, arquitectura y decoración arquitectónica del 
foro de Segobriga”, in Ramallo, S. F., La decoración 
arquitectónica en las ciudades romanas de occidente. 
Actas del Congreso Internacional (Cartagena 8-10 oc-
tubre de 2003), 219-256, Universidad de Múrcia, 
Cartagena.

Cisneros Cunchillos, M. 1988a: Mármoles his-
panos: su empleo en la España romana, Universidad 
de Zaragoza, Zaragoza.

– 1988b: “Consideraciones metodológicas para un 
estudio de las canteras de mármol en Hispania a 
partir de un texto de Plinio (N.H. III, 3, 30)”, in 
Pereira Menaut, G., Actas del 1er Congreso Penin-
sular de Historia Antigua (Santiago de Compostela, 
1-5 julio de 1988), Servicio de de Publicaciones de 
la Universidad de Santiago de Compostela, San-
tiago de Compostela.

Claveria, M. 1993: “Cronologia dels sarcòfags ro-
mans figurats de tema pagà a Barcelona”, III Con-
grés d’història de Barcelona. La ciutat i el seu territori, 
dos mil anys d’història (Barcelona, 20-22 d’octubre de 
1993), 1. Comunicacions i ponències, Ajuntament 
de Barcelona, Barcelona, 87-98.

– 2001: Los sarcófagos romanos de Cataluña, Corpus 
Signorum Imperii Romani-España, Tabularium, 
Murcia.

– 2008: “Los altares monumentales con pulvini mo- 
numentales del nordeste peninsular”, in Noguera, 
J.M.; Conde, E. (eds.), Escultura romana en His-
pania V. Actas de la reunión internacional (Murcia, 

noviembre 2005), Universidad de Murcia, Murcia, 
345-396.

– 2009: “Los relieves funerarios en piedra de los talleres 
locales en Tarraco”, Xe Colloque International sur l’art 
provincial romain. Les ateliers de sculpture régionaux: 
techniques, styles et iconographie (Arles, Aix-en-Pro-
vence), Arles, Aix-en-Provence, 495-504.

Claveria, M., Koppel, E. in press: “La sculpture 
funérarie en pierre des ateliers locaux à Tarraco”, 
Xemme Colloque Internationale sur l’Art Provincial 
Romain: les ateliers de sculpture regionaux: technique, 
style et iconographie (Arles et Aix-en Provence, 21-23 
mai 2007).

Cognot, F. 2002: “Les carrières de la Lie à la Roche-
Vineuse (Saône-et-Loire)”, Gallia. Archéologie de la 
France Antique 59, 121-131.

Coleman, M., Walker, S. 1979: “Stable isotope 
identification of Greek and Turkish marbles”, Ar-
chaeometry 21, 107-112.

Colominas, L. 2007: “Animals i ideologia en l’àmbit 
funerari: estudi arqueozoològic de la necròpo-
lis de la plaça de la Vila de Madrid”, Quaderns 
d’Arqueologia i Història de la ciutat de Barcelona 
(Quaris) ep. III (3), 83-97.

Comes, R., Rodà, I. (eds.) 2002: Scripta Manent. La 
memoria escrita de los romanos (cat. expos.), Museu 
d’Arqueologia de Catalunya, Barcelona.

Conforto, L. [et al.] 1975: “A preliminary evalua-
tion of chemical data (trace element) from classical 
marble quarries in the Mediterranean”, Archaeom-
etry 17, 201-213.

Corsi, F. 1828: Delle Pietre antiche, Tip. Gaetano Puc-
cinelli, Roma.

Cortés, R. 1981: “Excavacions al carrer de Pere Mar-
tell”, Butlletí Arqueològic (Reial Societat Arqueològi-
ca de Tarragona) 3, 126-139.

Cortés, R., Gabriel, R. 1985: Tarraco: recull de dades 
arqueològiques, PPU, Barcelona.

Costedoat, C. 1995: “Recherches sur les marbres 
pyrénéens”, Les marbres blancs des Pyrénées, Entre-
tiens d’archéologie et d’histoire 2. Saint-Bertrand-
de-Comminges, Toulouse, 101-118.

Croudace, I.W., Williams-Thorpe, O. 1988: “A 
low dilution, wavelength-dispersive x-ray fluores-
cence procedure for the analysis of archaeological 
rock artefacts”, Archaeometry 30 (2), 227-236.

Curto i Milà, C. 1990: “Situació geogràfica i geolò- 
gica”, in Granados, O., Mazaira, L., Miró, M. 
T., Rovira, C., Salgot, D., Intervencions arque-
ològiques a la muntanya de Montjuïc 1984-1990, 
Centre d’Arqueologia de la Ciutat-Ajuntament de 
Barcelona, Barcelona, 42-47.

Curulla, O. 2000: “PERI 2, finques 11 i 38”, in Cor- 
tés, R., Intervencions arqueològiques a Tàrraco i 
entorn, 307-312, Servei Arqueològic URV, Tarra-
gona.



303

bIbLIoGRAPHY 

Choquette, P.W., Pray, L.C. 1970: “Geologic no-
menclature and classification of porosity in sedi-
mentary carbonates”, Bull. Am. Assoc. Petrol. Geol. 
54, 207-250.

Dasca, A., Rovira, J. 1991: “La pedrera del Mèdol”, 
Aproximació a la investigació de la història antiga del 
Baix Gaià i conclusions de l’estudi del món indígena 
i el seu procés evolutiu des de l’arribada dels romans 
fins a les invasions del segle III dC, Centre d’Estudis 
d’Altafulla, Tarragona, 101-110.

Diloli, J. 1996: “Hibera Iulia Ilercavonia-Dertosa: 
l’assentament ibèric i la implantació de la ciutat 
romana”, Butlletí Arqueològic (Reial Societat Arque-
ològica de Tarragona) 18, 39-67.

– 1997: Anàlisi dels models d’ocupació del territori du-
rant la protohistòria al curs inferior de l’Ebre, thesis 
presented at Universitat Rovira i Virgili, Tarragona 
[unpublished].

– 2001: “Un tram viari d’època romana a la vora del 
riu Francolí. L’excavació del solar PP-16 (Tarrago-
na, Tarragonès)”, Butlletí Arqueològic (Reial Societat 
Arqueològica de Tarragona) 23, 187-212.

Dodge, H. 1988: “Decorative Stones for Architecture 
in the Roman Empire”, Oxford Journal of Arhcaeol-
ogy 7, 65-80.

– 1991: “Ancient Marble Studies: Recent Research”, 
Journal of Roman Archaeology 4, 28-50.

Dodge, H., Ward-Perkins, B. (eds.) 1992. Marble 
in Antiquity. Collected Papers of J.B. Ward-Perkins, 
British School at Rome, London.

Dolci, E. 1980: Carrara Cave Antiche: materiali ar-
cheologici, Comune di Carrara, Carrara.

– 1988: “Marmora Lunensia: Quarrying Technology 
and Archaeological Use”, in Herz, N., Waelkens, 
M., Classical Marble: Geochemistry, Technology, 
Trade, NATO ASI Series 153, Dordretcht/Lon-
don/Boston, 77-84.

Dubois, Ch. 1908: Études sur l’administration et 
l’exploitation des carrières (marbre, porphyre, granit, 
ecc.) dans le monde romain, Fontemoing, Paris.

Dunham, R.J. 1962: “Classification of carbonate 
rocks according to depositional texture”, in Ham, 
W. E., Classification of carbonate rocks. Am. Assoc. 
Petrol. Geol. Mem., 1, 108-121.

Dupré, X. 1994a: L’arc romà de Berà (Hispania Cite-
rior), Biblioteca Italica 20, CSIC, Roma.

– 1994b: L’Arc de Berà, Institut d’Estudis Catalans, 
Barcelona.

– 1995: “New Evidence for the Study of the Urbanism 
of Tarraco”, Social Complexity and the Development 
of Towns in Iberia. From the Copper Age to the Sec-
ond Century AD. Proceedings of the British Academy, 
86 86, 355-369.

– 2000: “L’arc de Berà com a document històric”, 
L’Arc de Berà, Museu Nacional Arqueològic de Tar-
ragona, Tarragona, 8-15.

– (ed.) 2007: Colonia Iulia Urbs Triumphalis Tarraco, 
Forum 12, L’Erma di Bretschneider, Tarragona.

Dworakowska, A. 1975: Quarries in Ancient Greece, 
Polish Academy of Sciences. Institute of the His-
tory of Material Culture, Wroclaw.

– 1983: Quarries in Roman provinces, Biblioteca An-
tiqua, Polish Academy of Sciences. Institute of the 
History of Material Culture, Wroclaw.

– 1988a: “Were wooden wedges used in the Luni quar-
ries? (on the margin of Dolci’s book)”, Archeologia 
39, 198-199.

– 1988b: “Wooden Wedges in Ancient Quarrying 
Practice. Critical Examination of the State of Re-
search “, Archaeologia 38, 25-35.

Emeleus, V.M. 1958: “The Technique of Neutron 
Activation Analysis as applied to trace element de-
termination in pottery and coins”, Archaeometry 1, 
6-15.

Esteban, J.J. [et al.] 2006: “La vil·la romana de Sant 
Pere de Gavà (Baix Llobregat): de l’alt imperi a 
l’antiguitat tardana”, Tribuna d’Arqueologia 2003-
2004, 171-188.

Fabre, G., Mayer, M., Rodà, I. 1984: “Epigrafia 
romana de la comarca del Bages”, Miscel·lània 
d’Estudis Bagencs. XXVI Assamblea Intercomarcal 
d’Estudiosos a Manresa 3, 229-241.

– 1985: “La producción epigráfica de Isona”, XVII 
Congreso Nacional de Arqueologia (Logroño, 
1983), Universidad de Zaragoza, Zaragoza, 667-
699.

Fabre, J.-M., Sablayrolles, R. 1995: “Le dieu Er- 
riape et les isotopes stables: les carrières antiques 
des Pyrénées, entre terrain et laboratoire”, Les mar-
bres blancs des Pyrénées, Entretiens d’archéologie et 
d’histoire 2. Saint-Bertrand-de-Comminges, Tou-
louse, 131-168.

– 2002: “Carrières de marbre des Pyrénées centrales”, 
Gallia. Arqueologie de la France Antique 59, 61-81.

Fabregat, M.R. 1997. Les pedreres romanes de Tarrago-
na, thesis presented at the Departament d’Història 
i Geografia, Universitat Rovira i Virgili, Tarragona 
[unpublished].

Falcone, R., Lazzarini, L. 1998: “Note storico-sci-
entifiche sul broccatello di Spagna”, in Pensabene, 
P., Marmi antichi II. Problemi d’impiego, di restaure 
e d’identificazione. Studi Miscellanei, 31, L’Erma di 
Bretschneider, Roma, 87-97.

Fant, J.C. 1989: “Cavum Antrum Phrygiae”. The or-
ganization and operations of the Roman Imperial 
Marble Quarries in Phrygiae, BAR International 
Series 482, BAR, Oxford.

– 1992: “The Roman Imperial Marble Yard at Portus”, 
in Waelkens, M., Herz, N., Moens, L., Ancient 
Stones: Quarrying, Trade and Provenance, Acta Ar-
chaeologica Lovaniensa, Monograph 4, Leuven, 
115-120.



304

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

Faura Sans, M. 1917: “Montjuïc. Notas geológicas”, 
Boletín de la Sociedad de Atracción de Forasteros 28, 
1-55.

Ferrerós, J. 1983: “L’enigma dels Clots de Sant Ju-
lià”, Llibret de la V Marxa de l’Arbóç, La Bisbal 
d’Empordà.

Fiz, I. in press: “Simulando una via de comunicación: 
el tramo de la vía romana entre el Coll de Panissars 
y Girona”, Pyrenae.

Florit, F., Sauleau, L. 1995: Pedreres de Marès, Lith-
ica Menorca, Barcelona.

Folk, R.L. 1959: “Practical petrographic classifica-
tion of limestones”, Bull. Am. Assoc. Petrol. Geol. 
43, 1-38.

– 1962: “Spectral subdivision of limestone types”, in 
Ham, W. E., Classification of carbonate rocks. Am. 
Assoc. Petrol. Geol. Mem., 1, 62-84.

Forbes, R.J. 1966: Studies in Ancient Technology, E.J. 
Brill, Leiden.

Gallardo Matheu, J.M. 1984: “Els Clots de Sant 
Julià”, Muntanya 732, 81-87.

García-Entero, V. (ed.) forthcoming: Marmora ro-
manos en Hispania. Actas del I Coloquio de Arque-
ología en Carranque (5-7 marzo 2009), Toledo.

García-Entero, V., Vidal Álvarez, S. 2007: “Mar-
mora from the Roman Site of Carranque (Toledo, 
Spain)”, Marmora 3, 53-69.

García Biosca, J.E., Monleón, A.M. 1992: Memòria 
de la delimitació de la ciutat romana d’Aeso. Isona 
(Pallars Jussà). Campanya de 1992, excavation re-
port, Isona i Conca Dellà.

García Biosca, J.E., Reyes, T. 1994: Memòria de la 
delimitació de la ciutat romana d’Aeso. Isona (Pallars 
Jussà). Campanya 1994, excavation report, Isona i 
Conca Dellà.

García, M. 1999: “El material lític: estudi petrogrà-
fic”, in Martín, A., Buxó, R., López, J. B., Ma-
taró, M., Excavacions arqueològiques a l’Illa d’en 
Reixac (1987-1992), Monografies d’Ullastret 1, 
Museu d’Arqueologia de Catalunya-Ullastret, Gi-
rona, 217-224.

Gauthier, M. 1986: “Cinconscription de Provence-
Alpes-Côtes-d’Azur”, Gallia 44-2, 398-419.

Genís, M.T. 1985: “Els objectes lítics ibèrics d’Ullastret 
i Puig Castellet”, Cypsela 5, 107-123.

– 1986: “Cap a una tipologia de molins d’època ibèrica 
a Ullastret”, Faventia 8 (2), 99-113.

– 1999: “Els útils lítics i la seva utilització domèstica 
i artesanal”, Excavacions arqueològiques a l’Illa d’en 
Reixach (1987-1992). Monografies d’Ullastret, 1, 
Museu d’Arqueologia de Catalunya, Ullastret, Gi-
rona, 205-214.

Gnoli, R. 1988: Marmora Romana, Edizioni dell’E- 
lefante, Roma.

González Tascón, I. 2002: “La ingenieria civil ro-
mana”, Artifex. Ingenieria civil romana en España 

(cat. expos.), Museo Arqueológico Nacional, Ma-
drid, 33 - 176.

González Tascón, I., Velázquez, I. 2004: Ingeniería 
romana en Hispania. Historia y técnicas constructi-
vas, Fundación Juanelo Turriano, Madrid.

Granados, O. 1984: “Los primeros pobladores de 
la montaña”, Montjuïc: Història d’una muntanya, 
Ajuntament de Barcelona, Barcelona.

– 1991: “La ciutat i la muntanya de Montjuïc”, in 
Sobrequés, J., Història de Barcelona, 1. La ciutat 
antiga, Ajuntament de Barcelona-Enciclopèdia Ca- 
talana, Barcelona, 147-155.

– 1990b: “8. La intervenció arqueològica de 1990. 
Avinguda dels Ferrocarrils Catalans”, in Gra-
nados, O., Mazaira, L., Miró, M. T., Rovira, 
C., Salgot, D., Intervencions arqueològiques a la 
muntanya de Montjuïc 1984-1990, excavation re-
port, Barcelona, 177-278.

Granados, O. [et al.] 1993: Montjuïc: poblats, pedre- 
res i forns, Ajuntament de Barcelona, Barcelona.

– 1990a. Intervencions arqueològiques a la muntanya 
de Montjuïc 1984-1990, excavation report, Barce-
lona, 5 vols.

Granados, O., Rodà, I. 1993a: “La Barcelona de 
l’època romana”, III Congrés d’història de Barcelo-
na. La ciutat i el seu territori, dos mil anys d’història 
(Barcelona, 20-22 d’octubre de 1993), I. Ponències 
i Comunicacions, Ajuntament de Barcelona, Bar-
celona, 11-24.

– 1993b: “Barcelona en la baixa romanitat”, III Con-
grés d’història de Barcelona. La ciutat i el seu territori, 
dos mil anys d’història (Barcelona, 20-22 d’octubre 
de 1993), Ajuntament de Barcelona, Barcelona, 
25-48.

Grünhagen, W. 1978: “Fabriger Marmor aus Muni-
gua”, Madrider Mitteilungen 19, 290-306.

Gutiérrez Behemerid, M.A. 1986a: Capiteles 
de Barcino en los museos de Barcelona, Faventia 
Monografies 5, Universitat Autònoma de Barce-
lona, Bellaterra.

– 1986b: Capiteles romanos de la Peninsula Iberica, Stu-
dia Archaeologica 77, Universidad de Valladolid, 
Valladolid.

– 1993: “Sobre el templo de Barcino”, III Congrés 
d’Història de Barcelona. La ciutat i el seu territory, 
dos mil anys d’història (Barcelona, 20-22 d’octubre 
de 1993), I. Ponències i comunicacions, Ajunta-
ment de Barcelona, Barcelona, 71-78.

Gutiérrez Deza, M.I. 2004: “Marcas de cantero ro-
manas en Córdoba”, Anales de Arqueología Cordo-
besa 15, 249-270.

Gutiérrez Garcia-M., A. 2003: Limestone exploita-
tion and use in Roman Tarraco, thesis presented at 
Departament de Ciències de l’Antiguitat i l’Edat 
Mitjana, Universitat Autònoma de Barcelona, Bel-
laterra [unpublished].



305

bIbLIoGRAPHY 

– 2007: Roman Quarries in the Northeast of the Iberian 
Peninsula (modern Catalonia), PhD thesis presented 
at Departament de Ciències de l’Antiguitat i l’Edat 
Mitjana, Universitat Autònoma de Barcelona, Bel-
laterra [unpublished].

– 2009: “Canteras del noreste de Hispania (actual 
Cataluña): propuesta de cronología y consideracio-
nes generales”, in Beltrán Fortes, J., Nogales, 
T. (eds.):  Marmora Hispana: Explotación y uso de 
los materiales pétreos en Hispania Romana, Colec-
ció Hispania Antigua, Serie arqueologica 2, Roma, 
305-334.

Gutiérrez Garcia-M., A., Remolà, J.A., Tarrats, F. 
forthcoming: “Marbles from the Roman villa of Els 
Munts (Altafulla, Tarragona, Spain) and their role 
in the decorative program. Preliminary approxima-
tion”, in Rodà, I. (ed.) Proceedings of the IX AS-
MOSIA International Conference. Interdisciplinary 
studies on ancient stone (Tarragona, June 2009).

Hall, E.T. 1960: “X-ray fluorescent analysis applied 
to archaeology”, Archaeometry 3, 29-35.

Hauschild, T. 1975: “Torre de Minerva (San Magín), 
ein Turm der römischen Stadtmauer von Tarrago-
na”, Madrider Mitteilungen 16, 246-262.

– 1979: “Die römische Stadtmauer von Tarragona”, 
Madrider Mitteilungen 20, 204-250.

– 1983: Arquitectura romana de Tarragona, Ajunta-
ment de Tarragona, Tarragona.

– 1985: “Ausgrabungen in der römischen Stadtmauer 
von Tarragona. Torre de Minerva (1979) und Torre 
de Cabiscol (1983)”, Madrider Mitteilungen 26, 
75-90.

Hauschild, T., Arbeiter, A. 1993: La vil·la romana 
de Centcelles, Generalitat de Catalunya, Barcelona.

Hauschild, T., Schlunk, H. 1986: La vil·la romana 
i el mausoleu constantinià de Centcelles, Forum 5, 
Museu Nacional d’Arqueologia de Tarragona, Tar-
ragona.

Heckenbenner, D., Meyer, N. 2002: “Les carrières 
de grès de la Croix-Guillaume à Saint-Quirin (Mo-
selle)”, Gallia. Arqueologie de la France Antique 59, 
145-154.

Hernández, E., López, J. 2001: “Les fotografies de 
l’Arxiu Valentines a la R.S.A.T.” Butlletí Arqueolò- 
gic (Reial Societat Arqueològica de Tarragona) èp. V, 
21-22, 19-63.

Hernández Sanahuja, B. 1892: Historia de Tarrago-
na: desde los más remotos tiempos hasta la época de la 
restauración cristiana, Est. Tip. de Adolfo Alegret, 
Tarragona.

– 1946: “Acueducto romano de Tarragona”, Boletín 
Arqueológico (Real Sociedad Arqueológica de Tarra-
gona) època III (fasc. 1-2), 16-32.

Herrmann, J., Herz, N., Newman, R. (eds.) 2002: 
ASMOSIA 5, Interdisciplinary Studies on Ancient 
Stone-Proceedings of the Fifth International Confer-

ence of the Association for the Study of Marble and 
Other Stones in Antiquity (Boston, June 1998), Ar-
chetype Publications, London.

Herz, N. 1987: “Carbon and Oxygen Isotopic Ratios: 
a Data Base for Classical Greek and Roman Mar-
ble”, Archaeometry 29 (1), 35-43.

– 1995: “Stable isotope applications to problems of 
classical Greek and Roman marbles: provenances, 
authenticity and assembly of artifacts”, Les mar-
bres blancs des Pyrénées, Entretiens d’archéologie et 
d’histoire 2. Saint-Bertrand-de-Comminges, Tou-
louse, 11-23.

Herz, N., Waelkens, M. (eds.) 1988: Classical Mar-
ble: Geochemistry, Technology, Trade. Proceedings of 
the first ASMOSIA meeting (Ciocco, Italy, May 9-13, 
1988), Kluwer Academic Publishers, Dordrecht/
London/Boston.

Herz, N., Wenner, D.B. 1981: “How to pinpoint 
marble sources with the aid of isotopic signatures”, 
Archaeometry 34, 14-21.

Holzmann, G., Winkler, F.J. 1980: “Determination 
of marble provenance: limits of isotopic analysis”, 
Archaeometry 22, 99-106.

Immerzeel, M. 1995: “L’emploi du marbre pyrénéen 
pour la production de sarcophages paléochrétiens 
en Gaule: la Provence et les Pyrénées”, Les mar-
bres blancs des Pyrénées, Entretiens d’archéologie et 
d’histoire 2. Saint-Bertrand-de-Comminges, Tou-
louse, 207-222.

IPAC 1992: Carta Arqueològica: Gironès, in Inventari 
del Patrimoni Arqueològic de Catalunya, Generali-
tat de Catalunya, Barcelona.

– 1993: Carta Arqueològica: Alt Empordà, in Inventari 
del Patrimoni Arqueològic de Catalunya, Generali-
tat de Catalunya, Barcelona.

– 1994: Carta Arqueològica: Pallars Jussà, in Inventari 
del Patrimoni Arqueològic de Catalunya, Generali-
tat de Catalunya, Barcelona.

– 2002: Carta Arqueològica: Baix Empordà, in In-
ventari del Patrimoni Arqueològic, Generalitat de 
Catalunya, Barcelona.

– 2003a: Carta Arqueològica: Alt Penedès, in Inventari 
del Patrimoni Arqueològic, Generalitat de Cat-
alunya, Barcelona.

– 2003b: Carta Arqueològica: Ribera d’Ebre, in In-
ventari del Patrimoni Arqueològic, Generalitat de 
Catalunya, Barcelona.

– 2006b: Carta Arqueològica: Tarragonès, in Inventari 
del Patrimoni Arqueològic de Catalunya, Generali-
tat de Catalunya, Barcelona.

Izquierdo, P. 1990: “Liaisons entre navigation mari-
time et fluviale en Tarraconaise. Les exemples de 
Les Sorres et Dertosa”, PACT. Révue du Groupe 
Européen d’Études pour les techniques physisques, 
chimiques et mathématiques appliquées à l’archéologie 
27, 162-192.



306

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

Jacquet, C. [et al.] 2008: Marbres, hommes et dieux. 
Vestiges antiques des Pyrénées centrales, Musée Saint-
Raymond, Musée des Antiques de Toulouse, Tou-
louse.

Jockey, Ph. (ed.) in press: La Pierre dans tous ses états. 
ASMOSIA VIII. Proceedings of the 8th International 
Conference of the Association for the Study of Marble 
and Other Stones used in Antiquity (Aix-en-Provence, 
France, 12-18 June 2006), Aix-en-Provence.

Jorba, D. 1589: Descripción de les excellencias de la 
muy insigne Ciudad de Barcelona, Barcelona.

Jordana, X., Malgosa, A. 2007: “Enterraments 
d’època romana a la plaça de la Vila de Madrid. 
Resultats de la recerca antropològica”, Quaderns 
d’Arqueologia i Història de la ciutat de Barcelona 
(Quaris) ep. III (3), 65-81.

Keay, S.J. 1988: Roman Spain, British Museum Publi-
cations Limited, London.

Kempe, D.R.C., Harvey, A.P. (eds.) 1983: The pe-
trology of archaeological artefacts, Clarendon Press, 
Oxford.

Koppel, E.M. 1985: Die römischen Skulpturen von 
Tarraco, Madrider Forschungen 15, Instituto Ar-
queológico Alemán, Madrid.

– 1986: Las esculturas romanas de Tarraco, Forum 4, 
Museu Nacional d’Arqueologia de Tarragona, Tar-
ragona.

– 2000: “Informe preliminar sobre la decoración es-
cultórica de la villa romana de “Els Munts” (Al-
tafulla, Tarragona)”, Madrider Mitteilungen 41, 
380-394.

– 2009: “Los retratos funerarios en piedra de los ta-
lleres locales en Tarraco”, Xe Colloque International 
sur l’art provincial romain. Les ateliers de sculpture 
régionaux: techniques, styles et iconographie (Arles, 
Aix-en-Provence), Arles, Aix-en-Provence, 505-
511.

Korres, M. 2001: From Pentelicon to the Parthenon. 
The ancient quarries and the story of a half-worked 
column capital of the first marble Parthenon, Pub-
lishing House “Melissa”, Athens.

Kozelj, T. 1981-83: “An example of cutting marble 
using a handpick and chisel”, Studi Miscellanei 26, 
127-134.

– 1988a: “Extraction of blocks in Antiquity: special 
methods of analysis”, in Herz, N., Waelkens, M., 
Classical Marble: Geochemistry, Technology, Trade, 
Dordrecht/Boston/London, 31-39.

– 1988b: “Les carrières des époques grecque, romaine 
et byzantine”, in Fant, J. C., Papers in Roman Mar-
ble, Quarrying and Trade, BAR International Series, 
453 BAR, Oxford, 3-80.

Lambert, J.B., McLaughlin, C.D. 1976: “X-ray pho-
toelectron spectroscopy: a new analytical method 
for the examination of archaeological artifacts”, Ar-
chaeometry 18 (2), 169-180.

Lambert, P-Y. 2002: “Annexe. Essai de lecture et 
d’interprétation du graffite de Saint-Boil”, Gallia. 
Archéologie de la France Antique 59, 118-119.

Laorden, V. de and Prada, J.L. 1990: “Informe ge-
ológico sobre las excavaciones arqueológicas de 
Montjuïc”, in Granados, O. [et al.], Intervencions 
arqueològiques a la muntanya de Montjuïc 1984-1990, 
Museu d’Història de Barcelona, Barcelona, s/n.

Lapuente, M.P. 1994: “Provenance determination of 
marbles of three paleochristian sarcophagi from 
Aragon, Spain”, Archaeometry 36 (1), 127-132.

– 1995: “Mineralogical, petrographical and geochemi-
cal characterization of white marbles from His-
pania”, in Maniatis, Y., Herz, N., Basiakos, Y., 
The study of Marbles and Other Stones in Antiquity. 
Proceedings of the third meeting of ASMOSIA (Par-
askevi, Greece, May 17-19, 1993), Archetype Publi-
cations, London, 151-160.

– 1999: El pavimiento marmóreo del Teatro de Caesarau-
gusta, Zaragoza Council (unpublished), Zaragoza, 
67.

Lapuente, M.P., Blanc, Ph. 2002: “Marbles from 
Hispania: scientific approach based on cathodolu-
miniscence”, in Herrmann, J., Herz, N., New-
man, R., ASMOSIA 5, Interdisciplinary Studies on 
Ancient Stone-Proceedings of the Fifth International 
Conference of the Association for the Study of Marble 
and Other Stones in Antiquity (Boston, June 1998), 
Archetype Publications, London, 143-151.

Lapuente, M.P., Cisneros Cunchillos, M., Orti-
ga, A. 1988: “Contribución a la identificación de 
mármoles españoles empleados en la Antigüedad”, 
Noticiario Arqueológico Hispánico 30, 255-274.

Lapuente, M.P. [et al.] 2002: “Characterization of 
dolomitic marbles from the Malaga Province 
(Spain)”, in Herrmann, J., Herz, N., Newman, 
R., ASMOSIA 5, Interdisciplinary Studies on An-
cient Stone-Proceedings of the Fifth International 
Conference of the Association for the Study of Marble 
and Other Stones in Antiquity (Boston, June 1998), 
Archetype Publications, London, 152-162.

Lapuente, M. P., Turi, B. 1995: “Marbles from Por-
tugal: petrographic and isotopic characterization”, 
Science and Technology for Cultural Heritage 4 (2), 
33-42.

Lapuente, M. P., Turi, B., Blanch, Ph. 2006: “Mar-
bles and coloured stones from the Theatre of Cae-
saraugusta (Hispania). Preliminary study”, Bulletin 
de Correspondance Héllenique, 83-94.

Lazzarini, L. 1998: “Sulla provinenza senese della 
“breccia dorata”, “breccia gialla” e “breccia gialla 
fibrosa””, in Pensabene, P., Marmi antichi II. Pro- 
blemi d’impiego, di restaure e d’identificazione. Studi 
Miscellanei, 31, L’Erma di Bretschneider, Rome. 

– (ed.) 2002: Interdisciplinary Studies on Ancient Stone 
– ASMOSIA VI, Proceedings of the Sixth Interna-



307

bIbLIoGRAPHY 

tional Conference of the Association for the Study of 
Marble and Other Stones in Antiquity (Venice, June 
15-18, 2000), Bottega d’Erasmo Aldo Ausilio Edi-
tore Padova.

– 2004: Pietre e marmi antichi. Natura, caratterizzazi-
one, origine, storia d’uso, diffusione, collezionismo, 
CEDAM, Milano.

Lazzarini, L., Moschini, G., Stievano, B.M. 1980: 
“A contribution to the identification of Italian, 
Greek and Anatolian marbles through a petrologi-
cal study and the evaluation of Ca/Sr ratio”, Ar-
chaeometry 22, 173-182.

López Amador, J.J., Pérez Férnandez, E., Ruiz Gil, 
J.A. 1991: “Historia y arqueología en las canteras. 
El Puerto de Santa María, Cádiz.” Arqueología 124, 
37-46.

López, J. 1990: “Aportacions al coneixement de la 
pedrera del Mèdol”, Butlletí Arqueològic (Reial Soci-
etat Arqueològica de Tarragona) èp. V, 12, 99-102.

– 1997: “Un nuevo conjunto paleocristiano en las afu-
eras de Tarraco”, Revista de Arqueología 197, 58-
64.

– 2006a: Les basíliques paleocristianes del suburbi occi-
dental de Tarraco. El temple septentrional i el complex 
martirial de Sant Fructuós, Documenta 4, Institut 
Català d’Arqueologia Clàssica, Tarragona.

– 2006b: Les basíliques paleocristianes del suburbi occi-
dental de Tarraco. El temple septentrional i el complex 
martirial de Sant Fructuós, Documenta 4, Institut 
Català d’Arqueologia Clàssica, Tarragona.

Lorenz, C. 1995: “Pierres de construction et pierres 
de décoration: deux ensembles différents quant a 
l’éxtraction, l’approvisionnement, le transport et 
l’importance des volumes”, Les marbres blancs des 
Pyrénées, Entretiens d’archéologie et d’histoire 2. 
Saint-Bertrand-de-Comminges, Toulouse, 87-91.

Lorenz, J. (ed.) 1993: Carrières et construction en 
France et dans les pays limitrophes II, Éditions du 
Comité des Travaux Historiques et Scientifiques, 
Paris.

– (ed.) 1996: Carrières et construction en France et dans 
les pays limitrophes III, Éditions du Comité des 
Travaux Historiques et Scientifiques, Paris.

Lorenz, J., Benoit, P. (eds.) 1991. Carrières et con-
struction en France et dans les pays limitrophes I, Édi-
tions du Comité des Travaux Historiques et Scien-
tifiques, Paris.

Lorenz, J., Gély, J.P. (eds.) 2004: Carrières et con-
struction en France et dans les pays limitrophes IV, 
Éditions du Comité des Travaux Historiques et 
Scientifiques, Paris.

Loza Azuaga, M.L. 1984-85: “Notas sobre la ex-
plotación del mármol blanco de la Sierra de Mijas 
en época romana”, Mainake 7-8, 131-136.

Loza Azuaga, M.L., Beltrán Fortes, J. 1990: La ex-
plotación del mármol blanco de la sierra de Mijas en 

época romana. Estudio de los materiales arquitectóni-
cos, escultóricos y epigráficos, Faventia Monografies 
10, Universitat Autònoma de Barcelona, Bellaterra.

– forthcoming: “Marmora malacitanos y su difusión”, 
in García-Entero, V. (ed.) Marmora romanos en 
Hispania. Actas del I Coloquio de Arqueología en 
Carranque (5-7 marzo 2009), Toledo.

Luckenbach, A.H., Holland, C.G. 1975: “The ap-
plication of instrumental neutron activation analy-
sis to a study of prehistoric steatite artifacts and 
source materials”, Archaeometry 17, 69-83.

Lugli, G. 1968: La tecnica edilizia romana, Johnson 
Reprint Corporation, Milan.

Lukas, D. 2002: “Carrières et extraction romaines 
dans le nord-est de la Gaule et en Rhénanie”, Gal-
lia. Archéologie de la France Antique 59, 155-174.

Llinàs, J. 1997: “La excavación de la carretera de San 
Martín de Ampúrias (Gerona): un ejemplo de la 
evolución de los contextos cerámicos durante la 
antigüedad tardía en el litoral catalán”, Archivo Es-
pañol de Arqueología 70 (175-176), 149-170.

Macias, J.M. [et al.] (dir.) 2007: Planimetria arque-
ològica de Tàrraco, Documenta 5, Institut Català 
d’Arqueologia Clàssica, Tarragona

Macias, J.M., Menchon, J.J. 2007: La vil·la romana 
dels Hospitals. El Morell, Tarragona. Un assentament 
de la via De Italia in Hispanias, Hic et Nunc 1, In-
situt Català d’Arqueologia Clàssica, Tarragona.

Macias, J.M., Ramón, E. 1993: “La villa romana de 
La Llosa, Cambrils (Baix Camp)”, Butlletí Arque-
ològic (Reial Societat Arqueològica de Tarragona) 15, 
357-373.

Maischberger, M. 1997: Marmor in Rom. Anliefer-
ung largen und Nerkplätze in der Kaiserzeit, Palilia 
1, Weisbaden.

Maligorne, Y., Éveillard, J.-Y., Chauris, L. 2002: 
“Extraction et utilisation des granites en Armorique 
romaine”, Gallia. Archéologie de la France Antique 
59, 133-143.

Manfra, L., Masi, U., Turi, B. 1975: “Carbon and 
oxygen isotope rations of marbles from ancient 
stone quarries of Western Anatolia and their ar-
chaeological significance”, Archaeometry 17, 215-
221.

Maniatis, Y., Herz, N., Basiakos, Y. (eds.) 1995: The 
Study of Marble and Other Stones Used in Antiquity. 
Proceedings of the third meeting of ASMOSIA (Par-
askevi, Greece, May 17-19, 1993), Archetype Pub-
lications, London.

Maniatis, Y. [et al.] (eds.) in press: ASMOSIA VII. 
Proceedings of the 7th International Conference of the 
Association for the Study of Marble and Other Stones 
used in Antiquity (Thassos, Greece 15-20 September 
2003).

Mannoni, L., Mannoni, T. 1984: Il marmo: materia 
e cultura, Ed. Sagep, Genova.



308

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

Marcet, R., Sanmartí Grego, E. 1990: Ampurias, 
Diputació de Barcelona, Barcelona.

Marchei, M.C., Pettinau, B. 1998: “Bibliografia ra-
gionata: risultati e problemi degli studi sui marmi 
antichi”, in Borghini, G., Marmi antichi, Edizioni 
de Luca, Roma 117-128.

Mariottini, M. 2004: “Per una storia del collezzion-
ismo dei marmi antichi”, in Lazzarini, L., Pietre 
e marmi antichi. Natura, caratterizzazione, origine, 
storia d’use, diffusione, collezionismo, CEDAM, Pa-
dova, 135-189.

Márquez, C. 1995: “Corrientes y materiales en la ar-
quitectura de la Córdoba romana”, Anales de Ar-
queología Cordobesa 6, 79-111.

Martín, A. 1997: Ullastret. Guies del Museu d’Ar- 
queologia de Catalunya, Museu d’Arqueologia de 
Catalunya, Girona.

Martín, A. [et al.] 1999: Excavacions arqueològiques 
a l’Illa d’en Reixach (1987-1992), Monografies 
d’Ullastret 1, Museu d’Arqueologia de Catalunya, 
Ullastret, Girona.

Martín, A., Genís, M.T. 1993: “Els jaciments ibèrics 
del Puig de Serra (Serra de Daró) segles vi-iv aC”, 
Estudis del Baix Empordà 12, 5-47.

Martín, A., Plana, R., Caravaca, J. 2000: “Les ac-
tivitats artesanals als poblats d’Ullastret (Baix Em-
pordà, Girona), i en el seu territori”, in Mata, C., 
Pérez Jordà, G., Ibers. Agricultors, artesans i com-
erciants. III Reunió sobre Economia en el Món Ibèric 
(València, 24-27 novembre de 1999), Universitat de 
València, València, 249-256.

Martín, F. 1981: Els picapedrers i la indústria de la 
pedra a la Floresta, Fundació Salvador Vives Casa-
juana, Barcelona.

Martínez, J. 1982-83: “Tarragona y los inicios de la 
romanización en Hispania”, Butlletí Arqueològic 
(Reial Societat Arqueològica de Tarragona) ep. V, 
4-5.

Martínez, M.A., Miquel, L. De 2004: “Programa 
decorativo de los pavimentos marmóreos del área 
floral de Carthago Nova”, in Ramallo, S. F., La 
decoración arquitectónica en las ciudades romanas de 
Occidente, Cartagena, 485-500.

Martorell Coca, J.M. (coord.) 2006: Roda de Berà, 
Cossetània Edicions, Valls.

Mas, J., Pallí, Ll., Bach, J. 1989: “Geologia de la 
Plana del Baix Empordà”, Estudis sobre el Baix Em-
pordà 8, 5-43.

Massó, J. 1987: “El Mèdol i les pedreres romanes de 
Tarraco”, Revista del Diari de Tarragona.

– 1991: “La pedrera del Mèdol”, Revista del Centre de 
Lectura de Reus 31, 11.

– 1997: “Alcover i la romanització del Camp de Tar-
ragona”, in Lozano, Y., Torrell, X., Yebras, M., 
Alcover. Una història, Centre d’Estudis Alcoverencs, 
Alcover, 34-52.

Mataró, M., Rigo, A. 1992: “Excavacions arque-
ològiques d’urgència a l’antic Hotel dels Italians 
de Girona”, Primeres Jornades d’Arqueologia de les 
Comarques de Girona, Sant Feliu de Guíxols, 137-
143 [manuscript].

Mauri, A., Galindo, J., Àlvarez, A. in press: “La 
seqüència constructiva del Pont del Diable (Mar-
torell)”, Jornades sobre el Pont del Diable (1999).

Maxfield, V., Peacock, D. 2001: The Roman Imperial 
quarries: survey and excavation at Mons Porphyrites 
1994-1998, Egypt Exploration Society, London.

Mayer, M. 1991: “L’epigrafia de Barcino per a la 
història de la ciutat”, in Sobrequés, J., Història 
de Barcelona, 1. La ciutat antiga, Ajuntament de 
Barcelona-Enciclopèdia Catalana, Barcelona, 272-
293.

– 1992: “L’exploitation des ressources lapidaires en 
Hispanie”, Les Dossiers d’Archéologie 173, 16-20.

– 1998: “Sobre las calizas amarillas de la franja costera 
de la Hispania Citerior”, in Pensabene, P., Marmi 
Antichi II, Cave e technica di lavorazione, prove- 
nienze e distribuzione. Studi Miscellanei, 31, L’Erma 
di Bretschneider, Roma, 99-110.

Mayer, M., Àlvarez, A., Rodà, I. 1985-87: “La im-
portación del mármol en época romana. El ejem- 
plo de Ventimiglia y su contraposición con el litoral 
norte de la Tarraconense”, Atti del Convegno Studi 
Lunensi e prospettive sull’Occidente romano (Lerici, 
settembre 1985). Quaderni Centro Studi Lunensi 
10-12, 497-523.

– 1987: “Los materiales lapídeos reaprovechados en 
construcciones medievales en Cataluña. La ciu-
dad de Barcelona y su entorno”, Artistes, artisans 
et production artistique au Moyen Âge, Rennes 1983, 
Volume II. Commande et travail, Picard, Paris, 
529-558.

Mayer, M., Rodà, I. 1985: “Consideraciones sobre 
el conjunto epigráfico de Dertosa”, XVII Congreso 
Nacional de Arqueología (Logroño, 1983), Universi-
dad de Zaragoza, Zaragoza, 701-737.

– 1991: “El comercio del mármol en el mediterráneo y 
su reflejo en la ciudad romana de Sagunt”, Sagun-
tum y el mar, Generalitat Valenciana, Conselleria 
de Cultura, Educació i Ciència, Sagunt, 37-45.

– 1997: “1. Presentation. La via Augusta des Pyrénées a 
l’Èbre”, in Castellví, G., Comps, J.-P., Kotarba, 
J., Pezin, A., Voies romaines du Rhône à l’Èbre: via 
Domitia et via Augusta, Editions de la Maison des 
Sciences de l’Homme, Paris.

– 1998: “The use of marble and decorative stone in 
Roman Baetica”, in Keay, S. J., The archaeology in 
early Roman Baetica. Journal of Roman Archaeology, 
supplementary series 29, Ann Arbour, Michigan.

– 1999: “El broccatello de Tortosa: testimonios arque-
ológicos”, Mélanges C. Domergue, Pallas 50 (2), 43-
52.



309

bIbLIoGRAPHY 

Mazeran, R. 1995: “Essai de caractérization par ther-
moluminiscence des marbres blancs exploités dans 
l’Antiquité. Premiers résultats”, Les marbres blancs 
des Pyrénées, Entretiens d’archéologie et d’histoire 
2. Saint-Bertrand-de-Comminges, Toulouse, 25-
32.

Menchon, J.J. 2006: La muralla romana de Tarragona: 
alguns aspectes històrics i arqueològics, thesis present-
ed at the Universitat Rovira i Virgili-Institut Català 
d’Arqueologia Clàssica, Tarragona [unpublished].

Menchon, J.J., Massó, J. 1998: Les muralles de Tarra-
gona. Defenses i fortificacions de la ciutat (segles II aC 
- XX dC), Centre d’Estudis Històrics i Socials Guil-
lem Oliver del Camp de Tarragona, Barcelona.

Merric, H.V., Brown, F.H. 1984: “Rapid chemical 
characterization of obsidian artifacts by electron 
microprobe analysis”, Archaeometry 26 (2), 230-
236.

Mirkowsky, J.-C., Lorenz, J. (eds.), 2002. Pierre et 
archéologie, Pr. Université Perpignan, Perpignan.

Miró, C. 1997: “El passat antic de la muntanya de 
Montjuïc”, in Alberch, R. (dir), Els Barris de Bar-
celona, vol. II. Sants-Montjuïc, Les Corts, Sarrià-
Sant Gervasi, Ajuntament de Barcelona-Enciclopè-
dia Catalana, Barcelona, 18-25. 

Miró, M. T. 1987: “El nucli ibèric de Tarraco: dels 
seus inicis a la integració dins la ciutat romana”, Jor-
nades Internacionals d’Arqueologia Romana, Grano- 
llers, 284-290.

– “El nucli ibèric de Tarraco: dels seus inicis a la in-
tegració dins la ciutat romana”, in Mayer, M., 
Nolla, J. M., Pardo, J., De les estructures indígenes 
a l’organització provincial romana de la Hispania 
Citerior, Ítaca, Barcelona, 373-380.

Moens, L., Paepe, P. de and Waelkens, M. 1995: 
“Une approche multidisciplinaire permettant 
de déterminer des marbres blancs utilisés pen-
dant l’Antiquité classique”, Les marbres blancs des 
Pyrénées, Entretiens d’archéologie et d’histoire 2. 
Saint-Bertrand-de-Comminges, Toulouse, 33-47.

Molist, N. 1999: Olèrdola, Guies del Museu 
d’Arqueologia de Catalunya, Ed. El Mèdol, Tar-
ragona.

Moner de Bardaxí, J.A. 1868: “Colección de ins- 
cripciones romanas de la villa de Isona”, Memorias 
de la Academia de Buenas Letras de Barcelona 2, 
241-249.

Monleón, A.M., Reyes, T. 1993: Memòria de la de-
limitació de la ciutat romana d’Aeso. Isona (Pallars 
Jussà). Campanya 1993, excavation report.

Monthel, G. 2002: “La carrière gallo-romaine de 
Saint-Boil (Saône-et-Loire)”, Gallia. Arqueologie de 
la France Antique 59, 88-118.

Montón, F.J. 1996: Las arulas de Tárraco, Forum 9, 
Museu Nacional Arqueològic de Tarragona, Tarra-
gona.

Morant i Clanxet, J. 1985: “El Clot del Mèdol”, 
Clàxon 806 (VI/1985), 2.

Mostalac, A. 1994: Los sarcófagos romano-cristianos 
de la provincia de Zaragoza. Análisis iconográfico e 
iconológico, Comisión regional del patrimonio cul-
tural de la iglesia en Aragón, Zaragoza.

Muñoz, J.H. 2005: “Sobre la indústria del Jaspi de 
Tortosa durant els segles XVI i XVII”, Estudis 
històrics i documents dels Arxius de Protocols XXIII, 
193-209.

Muñoz, J.H., Rovira, S.J. 1997: “La indústria del 
Jaspi de Tortosa a l’Edat Moderna (segles XVI-
XVII)”, Nous Col·loquis I, 33-55.

Napoleone, C. 1998: “Il collezionismo dei marmi e 
pietre colorate dal secolo XVI al secolo XIX”, in 
Borghini, G., Marmi antichi, Edizione de Luca, 
Roma, 99-116.

Navarro, M. 1994: La epigrafía romana de Teruel, Ins- 
tituto de Estudios Turolenses, Teruel.

Nieto, X., Raurich, X. 1997: “La carta arqueològica 
subaquàtica de Catalunya: recerca i gestió”, Tribu-
na d’Arqueologia 1995-1996, 21-38.

Noël, P. 1965: Technologie de la pierre de taille, Soci-
eté de difusion des techniques du bâtiment et des 
travaux publics, Paris.

Nogales, T., Lapuente, M.P., Barrera, J.L. de la 
1999: “Marbles and other stones used in Augusta 
Emerita, Hispania”, in Schvoerer, M., Archéoma- 
tériaux. Marbres et autres roches. Actes de la IVe 
Conference internationale ASMOSIA IV (Bordeaux-
Talence, 9-13 octobre 1995), Centre de Recherche 
en Physique Appliquée à l’Archéologie, Bordeaux, 
339-346.

Nolla, J.M. 1978: La ciudad romana de Gerunda, 
Universitat Autònoma de Barcelona, Bellaterra.

– 1987a: Girona romana: de la fundació a la fi del món 
antic, Ajuntament de Girona-Diputació de Girona, 
Girona.

– 1987b: “La vil·la romana de Mas de Dalt (Cana-
post). Noves dades”, Estudis sobre el Baix Empordà 
6, 43-101.

– 1997: La ciutat antiga, Ajuntament de Girona, Gi-
rona.

Nolla, J.M. [et al.] 1996: “Les esglésies de Santa Mar-
garida i Santa Magdalena d’Empúries (L’Escala, 
Alt Empordà)”, Actes de les terceres Jornades d’Ar- 
queologia de les comarques de Girona (Santa Coloma 
de Farners, 14 i 15 de juny de 1996), Santa Coloma 
de Farners, 225-241.

Nolla, J.M., Casas, J. 1984: Carta arqueològica de les 
comarques de Girona. El poblament d’època romana 
al nord-est de Catalunya, CIAG, Girona.

– 1997: “Nouvelles données sur la via Augusta dans 
le secteur nord-est de la Catalogne”, in Castellví, 
G., Comps, J.-P., Kotarba, J., Pezin, A., Voies ro-
maines du Rhône a l’Èbre: via Domitia et via Augus-



310

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

ta, Éditions de la Maison des Sciences de l’Homme, 
Paris, 143-148.

Nuccio, M. De and Ungaro, L. (eds.) 2002: I marmi 
colorati della Roma imperiale, Marsilio, Venezia.

Oliva, M. 1954: “Actividades de la Comisaría Provin-
cial de Excavaciones Arqueológicas de Gerona en 
1954”, Anales del Instituto de Estudios Gerundenses 
IX, 271-326.

– 1955: “La adquisición del Puig de Sant Andreu de 
Ullastret y los trabajos arqueológicos en la provin-
cia en 1952”, Revista de Gerona 1, 83-92.

– 1969: Las excavaciones arqueológicas del yacimiento 
prerromano de Ullastret, Bajo Ampurdán (Gerona), 
PhD thesis presented at the Facultat de Filosofia 
i Lletres, Universitat de Barcelona, Barcelona [un-
published].

Otiña, P. 2001: Memòria de l’excavació arqueològica 
realitzada a la parcel·la 21 del PERI-2 de Tarragona 
(Tarragonès). Delimitació arqueològica, excavation 
report, Codex, Tarragona.

– 2002: “Los materiales lapídeos de la villa de Els 
Munts (Altafulla)”, Butlletí Arqueològic (Reial Soci-
etat Arqueològica de Tarragona) V (24), 111-130.

– 2003: “La importación de mármol en la villa romana 
de Els Munts (Altafulla, Tarragona)”, Anales de Ar-
queología Cordobesa 13-14, 147-166.

– 2005: La vil·la romana dels Munts (Altafulla). Exca-
vacions de Pedro Manuel Berges Soriano, Biblioteca 
Tàrraco d’Arqueologia 1, Fundació Privada Liber, 
Tarragona.

P.R.A.M.A. 1990: “Aeso: noves dades sobre la roma- 
nització al Pallars Jussà. Actuació arqueològica 
a Isona 1987-1988”, 8è Col·loqui Internacional 
d’Arqueologia de Puigcerdà: La romantizació del 
Pirineu. Puigcerdà. Desembre 1988, CYMS-Uni-
versitat Autònoma de Barcelona-Institut d’Estudis 
Ceretans, Puigcerdà.

Padilla, A. 1999: “Algunas notas sobre canteras y már- 
moles en los siglos III - V”, Gerión (Universidad 
Complutense) 17, 497-518.

Palet, J.M. 1997: Estudi territorial del Pla de Barce-
lona. Estructuració i evolució del territori entre època 
iberoromana i l’altmedieval (segles II-I aC - X-XI dC), 
Centre d’Arqueologia de la Ciutat, Barcelona.

– 2003: “L’organització del paisatge agrari al Penedès 
i les centuriacions del territori de Tarraco. Estudi 
arqueomorfològic”, in Guitart, J., Palet, J. M., 
Prevosti, M., Territoris antics a la Mediterrània 
i a la Cossetània oriental. Simposi Internacional 
d’Arqueologia del Baix Penedès, Generalitat de Cata- 
lunya, Barcelona, 211-229.

– (coord.) 2007: Estudi Arqueomorfològic del barri de 
la Satalia en el context de la muntanya de Montjuïc 
(Barcelona): Aproximació històricogeogràfica i dinà- 
mica territorial. Memòria final del projecte, Institut 
Català d’Arqueologia Clàssica, Barcelona.

– 2008: “Formes del paisatge i trames centuriades al 
Camp de Tarragona: aproximació a l’estructuració 
del territori de Tarraco”, in Remolà, J. A. (coord.), 
El territori de Tarraco: vil·les romanes del Camp de 
Tarragona, Forum 13, Museu Nacional Arqueolò- 
gic de Tarragona, Tarragona, 49-64.

Palol, P. de 1967: Arqueologia cristiana de la España 
romana (siglos IV-VI), CSIC, Madrid-Valladolid.

Parcerissa, D. 2002. Petrologia i diagènesi en sediments 
de l’Oligocè superior i del Miocè inferior i mitjà de la 
Depressió del Vallès i del Pla de Barcelona. Evolució 
de l’àrea font i dinàmica dels fluids, PhD thesis pre-
sented at the Departament de Geologia, Universitat 
Autònoma de Barcelona, Bellaterra [unpublished].

Paskoff, R., Trousset, P. 1995: “Formations quater-
naires et carrières littorales antiques en Tunisie”, 
in Chenorkian, R., L’homme méditerranéen. Mé-
langes offerts à Gabriel Camps, professeur émérite de 
l’Université de Provence, Publications de l’Université 
de Provence, Aix-en-Provence, 57-66.

Paya, X., Puig, F., Reyes, T. 1994: “Primeres data-
cions dels nivells fundacionals d’Aeso”, Revista 
d’Arqueologia de Ponent 4, 151-172.

Peacock, D.P.S. 1988: “The Roman quarries at Mons 
Claudianus, Egypt. An interim report”, in Herz, 
N., Waelkens, M., Classical Marble: Geochemis-
try, Technology, Trade, Proceedings of the first AS-
MOSIA meeting (Ciocco, Italy, May 9-13, 1988) 
Kluwer Academic Publishers, Dordrecht/London/
Boston, 97-102.

Peacock, D.P.S., Maxfield, V. 1997: Mons Claudi-
anus: survey and excavation 1987-1993, Institut 
Français d’Archéologie Orientale, Cairo.

Penco Valenzuela, F. 2002: “La cantera romana de 
Peñatejada, un yacimiento único en el término 
municipal de Córdoba”, Antiquitas 14, 45-53.

– 2004: “La cantera romana de Peñatejada, un ya- 
cimiento excepcional en Córdoba”, Arte, Arque-
ología e Historia 11, 15-16.

Penco Valenzuela, F., Moreno Almenara, M., Gu-
tiérrez Deza, M.I. 2004: “Dos canteras romanas 
en Colonia Patricia Corduba: Peñatejada y Santa 
Ana de la Albaida”, Anales de Arqueología Cordobesa 
15, 229-248.

Pensabene, P. 1972: “Considerazioni sul trasporto 
di manufatti marmorei in età imperiale a Roma e 
in altri centri occidentali”, Dialoghi di Archeologia 
VI-2, 317-362.

– 1976: “Sull’impiego del marmo de Cap de Garde. 
Condizione giuridiche e significato economico 
delle cave in etá imperale”, Studi Miscellanei 22, 
177-190.

– 1978: “A Cargo of Marble Shipwrecked at Punta 
Scifo near Crotone (Italy)”, International Journal of 
Nautical Archaeology and Underwater Exploration 
7, 105-118.



311

bIbLIoGRAPHY 

– (ed.) 1985: Marmi antichi. Problemi d’impiego, di res-
tauro e d’identificazione. Studi Miscellanei, L’Erma 
di Bretschneider, Rome.

– 1988: “The Arch of Constantine: marble samples”, 
in Herz, N., Waelkens, M., Classical Marble: Ge-
ochemistry, Technology, Trade. Proceedings of the first 
ASMOSIA meeting (Ciocco, Italy, May 9-13, 1988), 
Kluwer Academic Press, Dordrecht/London/Bos-
ton, 411-418.

– 1989: “Amministrazione dei marmi e sistema dis-
tributivo nel mondo romano”, in Borghini, G., 
Marmi antichi, Edizioni De Luca, Rome, 43-54.

– 1992: “Transport, diffusion et commerce des mar-
bres”, Les Dossiers d’Archéologie 173, 86-92.

– 1994: Le vie del marmo, Ministerio per i beni cul-
turali e ambientali-Sopraintendenza archeologica 
di Ostia, Rome.

– 1995: “Stone problems related to the isue of Luna 
marble in Rome and western provinces during the 
first century AD”, in Maniatis, Y., Herz, N., Ba-
siakos, Y., The Study of Marble and Other Stones 
Used in Antiquity. Proceedings of the third meeting of 
ASMOSIA (Paraskevi, Greece, May 17-19, 1993), 
Archetype Publications, London, 13-16.

– (ed.) 1998a: Marmi Antichi II, Cave e technica di 
lavorazione provenienze e distribuzione. Studi Mis-
cellanei, 31, L’Erma di Bretschneider, Rome.

– 1998b: “Reimpiego dei marmi antichi nelle chiese 
altomedievale”, in Borghini, G., Marmi antichi, 
Edizioni de Luca, Rome, 55-64.

– 1999: “Le cave del Mons Claudianus: conduzione 
statale, appalti e distribuzione”, Journal of Roman 
Archaeology 12, 721-736.

– 2002: “Inscribed architectural elements from the 
Prokonnesos in Durazzo, Tartous, Cilician Aprh-
odisias, and Caesarea”, in Herrmann, J., Herz, 
N., Newman, R., ASMOSIA 5, Interdisciplinary 
Studies on Ancient Stone-Proceedings of the Fifth 
International Conference of the Association for the 
Study of Marble and Other Stones in Antiquity (Bos-
ton, June 1998), Archetype Publications, London, 
328-334.

– 2004: “La diffusione del marmo lunense nelle prov-
ince occidentali”, in Ramallo, S. F., La decoración 
arquitectónica en las ciudades romanas de Occidente, 
Universidad de Murcia, Cartagena, 421-446.

– 2006: “Mármoles y talleres en la Bética y otras areas 
de la Hispania romana”, in Vaquerizo, D., Muri- 
llo, J. F., El concepto de lo provincial en el mundo 
antiguo. Homenaje a la professora P. León Alonso, 2, 
Universidad de Córdoba, Córdoba, 103-142.

Pensabene, P. [et al.] 1999: “The provenance of the 
marbles from the depository of the Temple of the 
Fabri Navales at Ostia”, in Schvoerer, M., Archéo-
materiaux. Marbres et autres roches. Actes de la IVe 
Conference internationale ASMOSIA IV (Bordeaux-

Talence, 9-13 octobre 1995), Centre de Recherche 
en Physique Appliquée à l’Archéologie, Bordeaux, 
147-156.

Pensabene, P., Lazzarini, L., Turi, B. 2002: “New 
archaeometric investigations on the fragments of 
the colossal statue of Constantine in the Palazzo dei 
Conservatori”, in Herrmann, J., Herz, N., New-
man, R., ASMOSIA 5, Interdisciplinary Studies on 
Ancient Stone-Proceedings of the Fifth International 
Conference of the Association for the Study of Marble 
and Other Stones in Antiquity (Boston, June 1998), 
Archetype Publications, London, 250-255.

Pensabene, P.,  Mar, R. 2002: “Dos frisos marmóreos 
en la Acrópolois de Tarraco, el Templo de Augus-
to y el complejo provincial de culto imperial”, in 
Ruiz de Arbulo, J., Simulacra Romae. Roma y las 
capitales provinciales del Occidente Europeo. Estudios 
Arqueológicos (Tarragona, 12-14 de diciembre de 
2002), Ed. El Mèdol, Tarragona, 73-88.

Peña, I., Ynguanzo, M.D., Giné, J. 2002: “... si sunt 
manes: muerte y rituales funerarios en Tarraco (s. 
III-IV). El área funeraria romana de la C/ Manuel 
de Falla de Tarragona (parcela 17 del PERI 2). 
Análisis arqueológico y patológico.” Butlletí Arque-
ològic (Reial Societat Arqueològica de Tarragona) èp. 
V, 24, 17-61.

Pérez Olmedo, E. 1996: Revestimientos de opus sectile 
en la península ibérica, Studia Archaeologica 84, 
Universidad de Valladolid, Valladolid.

Pericot, L., Oliva, M. 1952: “Actividades de la 
Comisaria Provincial de Excavaciones Arqueológi-
cas de Gerona, en 1952”, Anales del Instituto de Es-
tudios Gerundenses VII, 355-364.

Pichon, M. 2002: “Le transport par voie navigable. 
L’exemple du site de Tendu (Indre)”, Gallia. Arque-
ologie de la France Antique 59, 83-88.

Piñol, Ll. 2000: “Vil·la romana del Moro, Torredem-
barra”, in Cortés, R., Intervencions arqueològiques 
a Tarragona i entorn (1993-1999). Tarragona 2000, 
Generalitat de Catalunya, Tarragona, 133-145.

Plana, R., Martín, A. 2001: “L’organització de l’espai 
rural entorn de l’oppidum d’Ullastret: formes i 
dinàmica del poblament”, in Martín, A., Plana, 
R., Territori polític i territori rural durant l’Edat del 
Ferro a la Mediterrània Occidental, Monografies 
d’Ullastret 2, 157-176.

Plana, R. [et al.] 2004: “Excavacions a la pedrera 
del Puig de Serra (Serra de Daró, Baix Empordà). 
Campanya de 2003.” Setenes Jornades d’Arqueologia 
de les comarques de Girona (4 i 5 de juny, la Bisbal 
d’Empordà), Universitat de Girona, Girona, 131-
134.

Pons, J. 1976: Estudio de la estructura social de Dertosa 
y Aeso en el Alto Imperio a través de la epigrafía, the-
sis presented at the Universitat de Barcelona, Bar-
celona [unpublished].



312

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

– 1982: Conflictes i dualitat socio-econòmica a la Cata- 
lunya Pirinenca durant l’Alt Imperi, Fonaments 3, 
Barcelona.

Pons d’Icart, Ll. c. 1563: Llibre de les grandeses i coses 
memorables de l’antiquissima, insigne i famosa ciutat 
de Tarragona.

Portillo, M. 2006: La mòlta i triturat d’aliments ve- 
getals durant la protohistòria a la Catalunya oriental, 
PhD thesis presented at the Departament de Pre-
història, Història Antiga i Arqueologia, Universitat 
de Barcelona, Barcelona [unpublished].

Prada, J.L. 1995: Caracterización de formas y procesos 
de alteración observadas en la piedra de construc-
ción de edad miocénica del àrea monumental de 
Tarragona, PhD thesis presented at Departament 
de Geoquímica, Petrologia i Prospecció Geològi-
ca, Universitat de Barcelona, Barcelona [unpub-
lished].

Prevosti, M. 2005: “L’època romana”, in Giralt, E., 
Salrach, J. M., Guitart, J., Història agrària dels 
Països Catalans, Fundació Catalana per la Recerca 
i Innovació-Universitat de Barcelona-Universitat 
Autònoma de Barcelona-Universitat de Girona-
Universitat de les Illes Balears-Universitat Jaume 
I-Universitat de Lleida-Universitat Pompeu Fabra-
Universitat Rovira i Virgili-Universitat de València, 
Barcelona, 585.

– 2008: “Estudi del poblament rural de l’ager Tarra-
conensis. Una aplicació a la Cossetània oriental”, in 
Remolà, J. A. (coord.), El territori de Tarraco: vil·les 
romanes del Camp de Tarragona, Forum 13, Museu 
Nacional Arqueològic de Tarragona, Tarragona, 
65-94.

Puig, F. [et al.] 1994: “Darreres intervencions al mu-
nicipi romà d’Aeso (Isona, Pallars Jussà)”, Tribuna 
d’Arqueologia 1992-1993, 115-124.

Puig, F., Rodà, I. 2007: “Las murallas de Barcino. 
Nuevas aportaciones al conocimiento de la evolu-
ción de sus sistemas de fortificación”, in Rodrí- 
guez, A., Rodà, I., Murallas de ciudades romanas en 
el occidente del imperio. Actas del Congreso Interna- 
cional (Lugo, 26-29 novembre de 2005), Diputación 
Provincial de Lugo, Lugo, 597-629.

Puig i Cadafalch, J. 1934: L’arquitectura romana a 
Catalunya, Institut d’Estudis Catalans, Barcelona.

Pujol, D. 1987: “L’enigma dels Clots de Sant Julià”, 
Presència 802, 36-39.

Rakob, F. 1995: “Carrières antiques en Tunisie”, Les 
Dossiers d’Archéologie 200 (La Tunisie. Carrefour 
du Monde Antique.), 62-69.

Ramallo, S.F. 1999: El programa ornamental del teatro 
romano de Cartagena, Caja de Ahorros de Murcia, 
Cartagena. 

– 2004: “Decoración arquitectónica, edilicia y pro-
gramas monumentales en Carthago Nova”, in Ra- 
mallo, S. F., La decoración arquitectónica en las ciu-

dades romanas de Occidente, Universidad de Mur-
cia, Cartagena, 153-218.

Ramallo, S.F., Arana, R. 1987: Canteras romanas de 
Carthago Nova y alrededores (Hispania Citerior), 
Universidad de Murcia, Murcia.

Ramos, R. 1991: “La casa urbana hispano-romana en 
Ilici”, La casa urbana hispanorromana: ponencias y 
comunicaciones, Institución Fernando el Católico, 
Zaragoza, 69-78.

Raya de Cárdenas, M. 1993: “Aportación a la ar-
quitectura funerària romana de Barcino: los frisos 
del Museu d’Història de la Ciutat”, III Congrés 
d’Història de Barcelona. La ciutat i el seu territory, 
dos mil anys d’història (Barcelona, 20-22 d’octubre 
de 1993), I. Ponències i comunicacions, Ajunta-
ment de Barcelona, Barcelona, 99-104.

Remolà, J.A. 1998: “Recents intervencions arque-
ològiques a Centcelles (1996-1997)”, Estudis de 
Constantí, 14, 29-60.

– 2003: “Les vil·les romanes del Moro (Torredembar-
ra)”, Butlletí Arqueològic (Reial Societat Arqueològica 
de Tarragona), èp. V, 25, 57-87.

– 2004: “Tarraco quanta fuit ipsa ruina docet”, in 
Ruiz de Arbulo, J., Simulacra Romae. Roma y las 
capitales provinciales del Occidente Europeo. Estudios 
Arqueológicos (Tarragona, 12-14 de diciembre de 
2002), Ed. El Mèdol, Tarragona, 49-72.

– 2008a: “La vil·la romana del Moro (Torredembarra, 
Tarragonès)”, in Remolà, J.A. (coord.), El territori 
de Tarraco: vil·les romanes del Camp de Tarragona, 
Forum 13, Museu Nacional Arqueològic de Tar-
ragona, Tarragona: 119-132.

– 2008b: “La vil·la romana de Centcelles (Constantí, 
Tarragonès)”, in Remolà, J.A. (coord.), El territori 
de Tarraco: vil·les romanes del Camp de Tarragona, 
Forum 13, Museu Nacional Arqueològic de Tar-
ragona, Tarragona: 171-189.

– (coord.) 2008c: El territori de Tarraco: vil·les romanes 
del Camp de Tarragona, Forum 13, Museu Nacional 
Arqueològic de Tarragona, Tarragona. 

Remolà, J.A., Pociña, C.A. 2004: “Una primera 
aproximació a la font monumental del c/ Pere Mar-
tell (Tarragona, Tarragonès)”, Tribuna d’Arqueologia 
1997-1998, 207-222.

Remolà, J.A., Vilaseca, A. 2004: “Intervencions 
arqueològiques al PERI-2, sector Tabacalera, de 
Tarragona”, Tribuna d’Arqueologia 1997-1998, 
77-95.

Reyes, T., González Villaescusa, R., García Bio-
sca, J.E. 1998: “Estudi de l’Ager Aesonensis (Isona 
i Conca Dellà, Pallars Jussà)”, Revista d’Arqueologia 
de Ponent 8, 39-59.

Reyes, T., Villaescusa, R.G., García Biosca, J.E. 
2001: “Estudio del Ager Aesonensis (Isona i Conca 
Dellà, Pallars Jussà, Lleida)”, Arqueología y Territo-
rio Medieval 8, 125-160.



313

bIbLIoGRAPHY 

Riba Arderiu, O. (dir.) 1997: Diccionari de Geologia, 
Enciclopèdia Catalana, Barcelona.

Riera, S., Palet, J.M. 1993: “Evolució del sector de 
Montjuïc-El Port entre època romana i alt-medie-
val (s. III-X): una contribució a l’estudi diacrònic 
del paisatge”, III Congrés d’història de Barcelona. La 
ciutat i el seu territori, dos mil anys d’història (Barce-
lona, 20-22 d’octubre de 1993), 1. Comunicacions 
i ponències, Ajuntament de Barcelona, Barcelona, 
49-70.

Rios, B. and Tarrassa, P. 1991: “Associació “Amics 
del Mèdol”. Després de la rehabilitació de la pedr-
era i el seu entorn, què?” L’Espineta de Tarragona  
(Any II, 2a època, núm. 14), 3-5.

Ripoll, E., Llongueras, M. 1974: “Embarcadero 
romano de Riells, en el ámbito ampuritano”, Mis-
celánea Arqueológica, II. XXV Aniversario de los Cur-
sos de Ampurias (1947-1971), 277-295.

Ripoll, G., Gurt, J.M. (eds.) 2000: Sedes Regiae (ann. 
400-800), Real Academia de les Bones Lletres, Bar-
celona.

Rius i Ferrús, J.A. 1990: “La ilocalizable cantera del 
Médol”, Diari de Tarragona, 1-2.

Roca i Blanch, E. 2000: Montjuïc, la muntanya de la 
ciutat, Arxiu de les seccions de ciències 123, Insti-
tut d’Estudis Catalans, Barcelona.

Rocas, X., Roqué, C., Pallí, Ll. 2002: “Els Clots de 
Sant Julià (Forallac, Baix Empordà): anàlisi geoar-
queològica”, Estudis del Baix Empordà 21.

Rock Color Chart. Colorado, EUA (reprint 1980).
Rodà, I. 1979: “Un sarcòfag romà de la provinicia de 

Tarragona”, Epigraphica 61, 59-65.
– 1984: “Consideracions sobre els retrats romans de 

Barcino”, El Pla de Barcelona i la seva història. Actes 
del I Congrés d’història del Pla de Barcelona (12-13 
de novembre de 1982), Ed. La Magrana, Barcelona, 
83-86.

– 1990a: “Consideracions sobre Bàrcino a propòsit 
dels seus monuments epigràfics”, Història urbana 
del Pla de Barcelona. Actes del II Congrés d’Història 
del Pla de Barcelona (Barcelona 1985), Ajuntament 
de Barcelona, Barcelona, 97-103.

– 1990b: “Sarcofagi della bottega di Cartagine a Tarra-
co”, in Mastino, A., L’Africa Romana. Atti del VII 
convegno di studio (Sassari, 15-17 dicembre 1989), 
Ed. Gallizzi, Sassari, 727-736.

– 1991a: “Les activitats econòmiques”, in Sobrequés, 
J., Història de Barcelona, 1. La ciutat antiga, Ajunta-
ment de Barcelona-Enciclopèdia Catalana, Barce-
lona, 384-418.

– 1991b: “Les institucions polítiques”, in Sobrequés, 
J., Història de Barcelona, 1. La ciutat antiga, Ajunta-
ment de Barcelona-Enciclopèdia Catalana, Barce-
lona, 310-340.

– 1994: “Los materiales de construcción en Hispania”, 
Actes XIV Congrés d’Arqueologia Clàssica. La ciutat 

en el món romà (Tarragona, 1993), 1. Ponències, 
Tarragona, 323-443.

– 1996: “La escultura romana. Modelos, materiales y 
técnicas” in Lacarra, M. C., Difusión del arte ro-
mano en Aragón, Zaragoza, Institución “Fernando 
el Católico”, Zaragoza, 105-141.

– 1997: “Los mármoles romanos de Hispania”, Histria 
Antiqua 3, 47-56.

– 1998: “La explotación de las canteras en Hispania”, 
Hispania. El legado de Roma (cat. expo.), Ministerio 
de Educación y Cultura, Zaragoza, 113-118.

– 2000: “La escultura del sur de la narbonense y del 
norte de Hispania Citerior: paralelos y contactos”, 
Actas de la III reunión sobre escultura romana en 
Hispania (Córdoba, 1997), Ministerio de Cultura, 
Madrid, 173-196.

– 2001: “Producción, materiales y circulación de sarcóf-
agos en el Imperio romano”, in Nogera, J. M., 
Conde, E., El sarcófago romano. Contribuciones al 
estudio de su tipologia, iconografía y centros de produc-
ción, Universidad de Murcia, Cartagena, 51-77.

– 2002: “Barcino y otras ciudades tarraconenses”, in 
Nogales, T., Materiales y técnicas escultóricas en 
Augusta Emerita y otras ciudades de Hispania, Mu-
seo Nacional de Arte Romano, Mérida, 31-48.

– 2004a: “El mármol como soporte privilegiado en 
los programas ornamentales de época imperial”, La 
decoración arquitectónica en las ciudades romanas de 
Occidente. Actas del Congreso Internacional (Carta-
gena, 2003), Universidad de Murcia, Cartagena, 
405-420.

– 2004b: “Uso y comercio del mármol”, Historia An-
tiqua 12, 39-44.

– 2005: “La difusión de los mármoles pirenaicos en 
Hispania y la datación epigráfica de los inicios 
de la explotación de las canteras”, L’Aquitaine et 
l’Hispanie septentrionale a l’époque julio-claudienne. 
Organisation et exploitation des espaces provinciaux. 
Colloque Aquitania, Saintes, 11-13 Septembre 2003, 
Aquitania, supplément 3. Bourdeaux, 461-471.

– 2007: “Les inscripcions de la plaça de la vila de Ma-
drid”, Quaderns d’Arqueologia i Història de la ciutat 
de Barcelona (Quaris) ep. III (3), 115-123.

– 2009: “Los talleres de la ciudad de Barcino”, Xe Co-
lloque International sur l’art provincial romain. Les 
ateliers de sculpture régionaux : techniques, styles et 
iconographie (Arles, Aix-en-Provence), Arles, Aix-en-
Provence,513-529.

Rodà, I., Gutiérrez Garcia-M., A. 2004a: “Història 
i Arqueologia”, El Mèdol, Fundació Abertis, Gi-
rona, 49-85.

– 2004b: “Referències documentals”, El Mèdol, Fun-
dació Abertis, Girona, 163-185.

Röder, J. 1956: “Das Werden der Besitzverhältnisse 
im Mayener Basaltgebiet”, Germania 34 (3/4), 
248-260.



314

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

– 1957: “Die antiken Tuffsteinbrüche der Pellenz”, 
Bonner Jahrbücher 157, 213-271.

– 1959: “Zur Steinbruchgeschichte des Pellenz- und 
Brohltaltuffs”, Bonner Jahrbücher 159, 47-88.

– 1965: “Zur Steinbruchgeshichte des Rosengranits 
von Assuan”, Archäologischer Anzeiger, col. 467-
552.

– 1971: “Marmor Phrygium. Die antiken Marmor-
brüche von Iscehisar in Westanatolien”, Jahrbuch des 
Deutschen Archäologischen Instituts 86, 252-312.

Rodríguez Gutiérrez, O., Beltrán Fortes, J. 
forthcoming: “Los materiales lapídeos de la Provin-
cia Baetica: estado de la cuestión y actuales líneas 
de investigación”, in Camporeale, S., Dessales, 
H., Pizzo, A., I cantieri edili dell’Italia e delle pro- 
vince romane, 2. Italia e province orientali. Pro-
ceedings of the Workshop di Siena (13-15 novembre 
2008), Siena.

Roig, J.F. 2000: “Inscripcions romanes sobre pedra 
d’Alcover”, Butlletí del Centre d’Estudis Alcoverencs 
92.

Rougé, J. 1966: Recherches sur l’organisation du com-
merce maritime en Méditerranée sous l’Empire ro-
main, École Pratique des Hautes Études-Centre de 
Recherches Historiques, Paris.

Rovira, M.C. 1999: “La metal·lúrgia”, Excavacions 
arqueològiques a l’Illa d’en Reixac (1987-1992), 
Monografies d’Ullastret, 1, Museu d’Arqueologia de 
Catalunya-Ullastret, Girona, 225-248.

Royo, H. [et al.] forthcoming: “Identificación de la 
piedra de Santa Tecla en el teatro romano de Cae-
saraugusta”, in García-Entero, V. (ed.) Marmora 
romanos en Hispania. Actas del I Coloquio de Arque-
ología en Carranque (5-7 marzo 2009), Toledo.

Ruiz de Arbulo, J. 1993: “Edificios públicos, poder 
imperial y evolución de las élites urbanas en Tár-
raco”, Ciudad y comunidad cívica en Hispania (s. II-
III d.C.). Actes du colloque (Madrid 25-27, Janvier 
1990), Casa de Velázquez, Madrid, 93-114.

– (ed.) 1999a. Tàrraco 99. Arqueologia d’una capital 
provincial romana, Ed. El Mèdol, Tarragona.

– 1999b: “Tarraco. Escenografía del poder, adminis-
tración y justicia en una capital provincial romana 
(s. II aC-II dC)”, Empúries 51, 31-61.

– 2006: “Scipionum opus and something more: an Ibe-
rian reading of the provincial capital (2nd-1st c. 
BC)”, in Abad, L., Keay, S., Ramallo, S. F., Early 
Roman Towns in Hispania Tarraconensis. Journal 
of Roman Archaeology suppl. series, 62, Thomson-
Shore, Portsmouth, 33-43.

Sada, P., Ramón, E., Remolà, J.A. (coord.) 2004: 
Tàrraco i l’aigua, Museu Nacional Arqueològic de 
Tarragona, Tarragona.

Sanahuja, E. 1971: “Instrumental de hierro agrícola e 
industrial de la época ibero-romana en Cataluña”, 
Pyrenae 7, 61-110.

Sánchez Gil de Montes, J. 2004: Memòria de la in-
tervenció arqueològica a la parcel·la 21 del PERI-2 
(Tarragona, Tarragonès), excavation report, Codex, 
Tarragona.

Sánchez Real, J. 1954: “El supuesto “recinto sagrado” 
de Tarragona”, Fiestas del Centenario de la Rambla 
(1854-1954), Tarragona, 14-22 agost.

– 1985: “La exploración de la muralla de Tarragona en 
1951”, Madrider Mitteilungen 26, 91-117.

– 1986: La muralla de Tarragona, Ajuntament de Bar-
celona, Tarragona.

– 2000: “La comisión de monumentos y la cantera ro-
mana de “El Mèdol”, Obra menor V: articles històrics 
publicats a la prensa de Tarragona 1995-1998, 
Diputació de Tarragona, Tarragona, 173-176.

Sanmartí Grego, E. 1995: “Recent discoveries at the 
Harbour of the Greek City of Emporion (L’Escala, 
Catalonia, Spain) and its Surrounding Area (Quar-
ries and Iron Workshops)”, in Cunliffe, B., Keay, 
S., Social Complexity and the Development of Towns 
in Iberia. From the Copper Age to the Second Cen-
tury AD, Proceedings of the British Academy 86, 
British Academy, Oxford University Press, Oxford, 
157-174.

– 1996: “Bibliografia emporitana 1901-1995”, Cypsela 
11, 161-173.

Schenck, J.-L. 1995: “Métamorphisme et métamor-
phoses, essai d’identification d’un atelier de taille: 
les marmorarii de Saint-Béat”, Les marbres blancs 
des Pyrénées, Entretiens d’archéologie et d’histoire 
2. Saint-Bertrand-de-Comminges, Toulouse, 169-
196.

Schulten, A. 1948: Tarraco, Bosch impr., Barcelona.
Schvoerer, M. (ed.) 1999: Archéomatériaux. Mar-

bres et autres roches. Actes de la IVe Conference in-
ternationale ASMOSIA IV (Bordeaux-Talence, 9-13 
Octobre 1995), Centre de Recherche en Physique 
Appliquée à l’Arquéologie-Presses Universitaires de 
Bordeaux, Bourdeaux.

Serra Vilaró, J. 1928: Excavaciones en la Necrópolis 
Romano-Cristiana de Tarragona, Junta Superior de 
Excavaciones y Antigüedades, Madrid.

– 1929: Excavaciones en la Necrópolis Romano-Cristiana 
de Tarragona, Junta Superior de Excavaciones y An-
tigüedades, Madrid.

– 1930: Excavaciones en la Necrópolis Romano-Cristiana 
de Tarragona, Junta Superior de Excavaciones y An-
tigüedades, Madrid.

– 1935: Excavaciones en la Necrópolis Romano-Cristiana 
de Tarragona, Junta Superior de Excavaciones y An-
tigüedades, Madrid.

– 1946: “La muralla de Tarragona”, Archivo Español de 
Arqueología 22, 221-236.

– 1948: La necrópolis de San Fructuoso, Tarragona.
Sodini, J.-P., Lambraki, A., Közelj, T. 1980: “Les 

carrières de marbre à l’époque paléochrétienne, 



315

bIbLIoGRAPHY 

généralités sur les carrières de marbre”, Études 
thasiennes IX, 81-126.

Solé i Morera, M. 2002: Roda de Barà. Notes 
històriques, Ed. El Mèdol, Tarragona.

Soler, B. 2003: “Algunas consideraciones sobre el em-
pleo privado del mármol en Carthago Nova”, Mas-
tia (Revista del Museo Arqueológico de Cartagena) 2, 
149-187.

– 2004: “El uso de rocas ornamentales en los progra-
mas decorativos de la Carthago Nova altoimperial: 
edilicia pública y evergetismo”, in Ramallo, S. F., 
La decoración arquitectónica en las ciudades romanas 
de occidente, Universidad de Murcia, Murcia, 455-
483.

– 2005: “Hacia una sistematización cronológica sobre 
el empleo del marmor y su comercialización en 
Carthago Nova”, Mastia (Revista del Museo Arque-
ológico de Cartagena) 4, 29-64.

Soto, P. de 2006: Les xarxes de comunicació romanes a 
l’actual Catalunya. Una proposta de reconstrucció per 
a l’aplicació en un GIS, thesis presented at the Insti-
tut Català d’Arqueologia Clàssica, Universitat Ro-
vira i Virgili-Universitat Autònoma de Barcelona-
Institut Català d’Arqueologia Clàssica, Tarragona 
[unpublished].

Strutt, K., Gutiérrez, A., Reyes, T. 2003: “L’ús dels 
mètodes de prospecció geofísica per entendre una 
ciutat antiga: el cas d’Aeso (Isona i Conca Dellà, 
Pallars Jussà)”, Tribuna d’Arqueologia (in press).

Tarrats, F. 1992: Centcelles, Museu Nacional Arque-
ològic de Catalunya, Tarragona.

Tarrats, F. [et al.] 1998: “Excavacions a l’àrea resi-
dencial de la vil·la romana dels Munts (Altafulla, 
Tarragonès)”, Empúries 51, 197-226.

– 2000: “Nuevas actuaciones en el área residencial de 
la villa romana de “Els Munts” (Altafulla, Tarra-
gonès)”, Madrider Mittellungen 41, 358-379.

Tarrats, F., Ramón, E., Macias, J.M. 1998b: “Noves 
intervencions a la vil·la romana dels Munts (Alta-
fulla, Tarragonès)”, Tribuna d’Arqueologia 1996-
1997, 35-56. 

Tarrats, F., Remolà, J.A. 2008: “La vil·la romana dels 
Munts (Altafulla, Tarragonès)”, in Remolà, J. A. 
(coord.), El territori de Tarraco: vil·les romanes del 
Camp de Tarragona, Forum 13, Museu Nacional 
Arqueològic de Tarragona, Tarragona, 95-117.

– 1993: “El Parque Arqueológico de la Villa Romana 
de Els Munts (Tarragona)”, Seminario de Parques 
Arqueológicos (Madrid 1989), Ministerio de Cul-
tura, Madrid, 225-244.

Tarrús, J., Chinchilla, J. 1992: Els monuments me- 
galítics, Quaderns de la Revista de Girona 37, Gi-
rona.

Terré, E. 1987: “La vil·la romana de ‘el Moro’ (Torre-
dembarra): un exemple de poblament rural al 
Camp de Tarragona”, De les estructures indígenes 

a l’organització provincial romana de la Hispania 
Citerior, preactes, Museu de Granollers, Granollers, 
217-224.

Theodore, J. 1989: “P.Giss.69: evidence for sup-
plying of stone transport operations in Roman 
Egypt and the production of fifty-foot monolithic 
column shafts”, Journal of Roman Archaeology 2, 
126-132.

Tuena, F. 1998: “I marmi commessi nel tardo-rinasci-
mento romano”, in Borghini, G., Marmi antichi, 
Edizione di Luca, Roma, 81-98.

Tupman, Ch. 2006: Death and commemoration in Ro-
man Iberia: a contextual study of the barrel-shaped 
and semi-cylindrical tomb monuments, PhD thesis 
presented at the School of Humanities, University 
of Southampton, Southampton [unpublished].

Valldepérez, M. 2004: Evolució urbana de la ciu-
tat de Tortosa des de la seva fundació fins a mitjan 
segle I de la nostra era, thesis presented at the Ins- 
titut Català d’Arqueologia Clàssica Institut Català 
d’Arqueologia Clàssica-Universitat Rovira i Virgili, 
Tarragona [unpublished].

Various authors 1993: La Torre dels Escipions, Monu-
ments a l’abast, Museu Nacional Arqueològic de 
Tarragona, Tarragona.

Vergès, J.M. 1997: “Els orígens del poblament”, in 
Lozano, Y., Torrell, X., Yebras, M., Alcover. Una 
història, Centre d’Estudis Alcoverencs, Alcover, 
7-18.

Vilaseca, A. 1994a: Creixell: La Clota, un assentament 
romà, Creixell.

– 1994b: “Intervención arqueológica en ‘La Clota’, 
Creixell (Tarragona): un asentamiento republicano 
en la costa”, III Congreso Peninsular de Historia An-
tigua, Vitoria.

Vilaseca, A., Carilla, A. 1996: “El yacimiento ro-
mano de La Clota”, XXIII Congreso Nacional de Ar-
queología (Elche, 1995), 2, Congreso Nacional de 
Arqueología, Elx, 209-218.

– 1997: Memòria de l’excavació arqueològica a la 
parcel·la 18 del Pla PERI-2, Tarragona, Tarragonès. 
Agost 1995-febrer 1996, excavation report, Cota 
64, Tarragona.

– 1998: “L’assentament romà de La Clota, Creixell, 
Tarragonès. El poblament rural al nord-est del Tar-
ragonès en el context del canvi d’Era”, Citerior 2, 
189-201.

Villalta, J.F. de, Rosell, J. 1965: “Contribución 
al conocimiento de la estratigrafía de Montjuïc”, 
Publicacions de l’Institut d’Investigacions Geològiques 
de la Diputació Provincial, 19, Diputació de Barce-
lona, Barcelona, 83-104.

Vives, M., Bohigas, M., 1993: Aproximació a l’estudi 
de l’evolució de les vies de comunicació de l’antiga ba-
ronia de Gelida, Fundació Dr. Melcior Colet, Ge- 
lida.



316

RoMAn QuARRIes In tHe noRtHeAst oF HIsPAnIA (ModeRn cAtALonIA)

Voltes, P. 1960: Historia de Montjuich y su Castillo, 
Ajuntament de Barcelona, Barcelona.

Waelkens, M. (ed.) 1990: Pierre Éternelle. Du Nil au 
Rhin: Carrières et Préfabrication, Crédit Commu-
nal, Brusselles.

Waelkens, M., Herz, N., Moens, L. (eds.) 1992: 
Ancient stones: quarrying, trade and provenance-
Interdisciplinary Studies on Stones and Stone Tech-
nology in Europe and Near East from the Prehistoric 
to the Early Christian Period, Leuven University 
Press-Katholieke Universiteit Leuven, Leuven.

Waelkens, M., Paepe, P. de and Moens, L. 1988: 
“Quarries and the marble trade in Antiquity”, in 
Herz, N.,Waelkens, M., Classical  Marble: Geo-
chemistry, Technology, Trade, Dordrecht/Boston/Lon- 
don, 11-28.

Ward-Perkins, J.B. 1971: “Quarrying in antiquity: 
technology, tradition and social change”, Proceed-
ings of the British Academy 57, 137-158.

– 1980a: “Nicomedia and the Marble Trade”, Papers of 
the British School at Rome 48, 26-27.

– 1980b: “The Marble Trade and its Organization: 
Evidence from Nicomedia”, Memoirs of the Ameri-
can Academy in Rome 36, 325-338.

– 1992a: “‘Africano’ marble and ‘Lapis Sarcophagus’”, 
in Dodge, H., Ward-Perkins, B., Marble in An-
tiquity. Collected Papers of J.B. Ward-Perkins, Ar-
chaeological Monographs of the British School at 
Rome 6, British School at Rome, London, 55-60.

– 1992b: “Dalmatia and the marble Trade”, in Dodge, 
H., Ward-Perkins, B., Marble in Antiquity. Col-
lected Papers of J.B. Ward-Perkins, Archaeological 
Monographs of the British School at Rome 6, Brit-
ish School at Rome, London, 115-120.

– 1992c: “The Imported Sarcophagi of Roman Tyre”, 
in Dodge, H., Ward-Perkins, B., Marble in An-

tiquity. Collected Papers of J.B. Ward-Perkins, Ar-
chaeological Monographs of the British School at 
Rome 6, British School at Rome, London, 129-
152.

– 1992d: “Materials, Quarries and Transportation”, in 
Dodge, H., Ward-Perkins, B., Marble in Antiq-
uity. Collected papers of J.B. Ward-Perkins, Archaeo-
logical Monographs of the British School at Rome 
6, British School at Rome, London.

– 1992e: “The Roman System in Operation”, in 
Dodge, H., Ward-Perkins, B., Marble in Antiq-
uity. Collected Papers of J.B. Ward-Perkins, Archaeo-
logical Monographs of the British School at Rome 
6, British School at Rome, London, 23-30.

– 1992f: “The Trade in Marble Sarcophagi between 
Greece and Northern Italy”, in Dodge, H., Ward-
Perkins, B., Marble in Antiquity. Collected Papers 
of J.B. Ward-Perkins, Archaeological Monographs 
of the British School at Rome 6, British School at 
Rome, London, 121-128.

– 1992g: “The Trade in Sarcophgi”, in Dodge, H., 
Ward-Perkins, B., Marble in Antiquity. Collected 
Papers of J.B. Ward-Perkins, Archaeological Mono-
graphs of the British School at Rome 6, British 
School at Rome, London, 31-38.

Watson, J. 1916: British and foreign marbles and other or-
namental stones, Cambridge University Press, Cam- 
bridge.

Wright, V.P. 1992: “A revised classification of lime-
stones”, Sedimentary Geology 76, 117-185.

Ynguanzo, M.D. 2003: Memòria d’excavació arque-
ològica. C/ Manuel de Falla (parcel·la 17 PERI 2), 
Tarragona (El Tarragonès), excavation report, Tar-
ragona.










