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Abstract

At the time of its occupation and integration, the territory of Dacia has become a
participant in the main course of the history of European antiquity. The roman domination
represented the emergence of a new type of civilisation, superior in all of its aspects to all those
existing before. The small and poor settlements, the fortifications positioned on hights and the
rare pathways of the prehistoric period has vanished to be replaced by a series of towns, civil
settlements, military ensembles, the most of which has been placed on easily accessible, lower
sites, incorporating a huge number of constructions, including palaces and houses, sanctuaries
and temples, baths, aqueducts, villas, annexes, etc., all of which become connected by a unified
network of roads and watchtowers. To make all these constructions, there was a need for a
single and simple raw material: stone. Fortunately, thanks to its geological characteristics of the
freshly occupied territory, stone was available abundantly. Consequently, in a short period of
time after the consolidation of the new province, the engineers of the empire had started to
localise and to extract it, founding a series of quarries in the mountainous areas. During the time
of the roman domination, stone represented the basic raw material for all type of constructions.
This single fact, as we assume, justifies the importance and necessity of the studying the
research of this theme, in all of its aspects.

Starting from the results of these researches, in this study I tried to register the current
stage of knowledge related to the exploitation of stone in the territory of Roman Dacia. The
diversity and profoundness of the theme, and the incompleteness of the information, is reflected
in the contents as well as in the structure of the thesis, as certain aspects are more well known,

whilst others are still being in the initial stage of studying.

The thesis is structured around three major parts, divided into chapters and subchapters,
each chapter being dedicated to a certain aspect of studying the subject.

After the first, introductive part, the second one presents in detail the known and used
methods and techniques for studying quarries in the roman era. In this field there are lot of
questions, to which sometimes it is very difficult if not impossible to find an answer. In the case
of the larger quarries, due to the modernization of the extraction techniques, like the use of
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explosives and heavy equipment, generally the traces of roman quarrying have been reduced or
have disappeared totally. In the case of the smaller, local quarries, it the major challenge remains
to date them to a certain period. In order to find answers, evidence or to substantiate certain
theories based on the data collected during field research and the special literature, it is a must
to appeal to multidisciplinary methods, reaching equally to the domain of the humanities as well
as to the natural and formal sciences, in order to find a solution for special problems. This
chapter is divided into four subchapters, each of which is dedicated to a certain aspect, covering
the possibilities from documentary research, towards field researches and interdisciplinary
methods, and concluding the chapter with the potentials of petrographic analysis, including a
case study from Porolissum on this matter as well.

In the third chapter, | present the exploitation of stone in the Roman Empire, with a
special attention to roman Dacia, divided into four subchapters.

In the first subchapter were analysed the information provided by the ancient authors on
the lithic materials and on the quarries of the empire. From them and from those, whose works
survived till our times, we need to highlight two names, Vitruvius and Plinius the Elder. While
treating this subject, Vitruvius was preoccupied mostly with the aspects concerning his own
profession, engineering, approaching more practical questions in the making of constructions
out of stone. Plinius attempted to make very comprehensive descriptions, in some cases indeed
discussing certain details really thoroughly. Concerning quarrying, he offers a series of
information on the origins and different types of marble, quarrying locations, mentioning even
some well-known specialists, related to extraction techniques or sculpting. However, Plinius’s
aim was to write a short encyclopaedia “on the nature of rocks”, accentuating their aspects and
characteristics. All in all, although he is not offering too much specific information on the
exploitation of stone, this work is essential in the study of marble quarries in the Roman Empire.

In the second subchapter, | presented generally the methods and techniques of
processing the stone. Quarrying and sculpting are traditional crafts, the methods and techniques
of which present a lot of similarities all around the world along history. In almost all traditional
production centres can be find the same types of tools, the ways of extraction and the working
of the blocks are the same, with only certain local differences. The tools used by the quarry
workers and the carvers for a certain process, depends on the characteristics of the stone in use.
The literal and epigraphical sources do not offer detailed information on the processes and
techniques used by the romans for the detachment of the blocks from the surface of the quarry.
Vitruvius has only a few mentions related to the extraction of stone. He writes that some

materials can be quarried with easy, some even by cutting (like wood) into quadrate forms,
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while others are more difficult to split. From Plinius the Elder we know that existed
underground quarries on the peninsula of Paros, and that it is likely that the cutting of the stone
with a saw, or the technique of cutting with a saw using sand, was invented in Caria.
Unfortunately, it is clear that the incomplete information provided by the ancient authors is not
really helping the understanding of the ways of extracting and processing the stone. Our theories
are based on what are suggesting the tools used by the romans and the exploitation marks in
roman quarries. On this matter, ethnographical studies are also useful, due to the fact that the
tools and the way they are used has not changed that much since the roman period and
throughout time, up until the time of industrialisation.

The third subchapter was dedicated to the quarries of the Roman Empire. In order to
understand the complexity of the system and the organisational background of the roman
quarries, it worths to analyse some examples from the territory of the empire. As stone was the
main building material, probably there were thousands of small quarrying locations, which were
used on a local basis. The largest number of studies are published on the provincial situation of
quarrying, concentrating on certain microregions or even local sites. This fact is absolutely
logic, as it seems almost impossible to map every single quarry in the Roman Empire, even
though the existence of some more general works could be useful. The approach of the subject
on a regional basis is indicated also by the fact that the greatest quantities were exploitated in
the surrounding areas of settlements, towns or fortifications, to guarantee the requested building
material in the shortest amount of time. Generally speaking, in most cases, in the surroundings
or even in the proximity of larger towns, there is a great variety of choice at disposal of different
types of rocks. For instance, in the case of Rome, seven different types of volcanic tuffs can be
found, to which we need to add travertine, which makes eight types of suitable building
material. Similarly, in the surrounding areas of Pompei we know of six types of volcanic rocks,
etc. However, the importance of certain physical and aesthetic characteristics, determined the
romans to use not only local materials, but to import stone as well, even from considerable
distances. The greatest motivation behind the importation of marble from far away locations
was its physical and aesthetic quality. The usage and the control upon marble is not just
reflecting the lux, but more importantly, it represented the power and wealth of the empire. We
encounter this tendency not only in the case of marble, but also regarding basalt, granite or other
types of rocks with proper physical resistance or catchy aesthetics.

The fourth subchapter discusses the organizational and administrative aspects of the
quarries. Due to the scarce sources upon this subject regarding the province of Dacia, | had to
concentrate on the data from other provinces of the empire. The exploitation of stone per se —
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technically speaking — was relatively simple, the complicated part of which came with the
organisation of the processes, which necessitated workforce, preferably experimented and
qualified, tools, payment, water, food and shelter. The tools had to be produced and had to be
repaired constantly, what demanded raw materials, wood and coal, once again workforce,
capable of realising the final product. The extracted stone blocks had to be manipulated inside
the quarry, to be put on carriages or boats in order to be transported then to their place of use —
all this needed to be well organised as well. In some cases, the huge denivelation or the
topographical realities of the site has complicated the logistics of manipulating the blocks. In
order to overcome the hights, slipways needed to be arranged or built, massive wooden sledges,
wooden logs and ropes had to be ordered in massive quantities. The problem of workforce is
not answered completely till present day, as we cannot determine who were working in the
exploitation sites or the workshops. The most important quarries were positioned in the
surrounding areas of legionary or auxiliary forts. The soldiers participated in different
construction works, and many of them were craftsmen. This raises the question whether the
soldiers or the residents of the civilian settlements around did work in the quarries and mines
in the surroundings of forts.

In the lack of epigraphic evidence from roman Dacia it is difficult to make any theories
regarding the organization and administration of quarries in this province. According to an
inscription found in the quarry on Dealul Bejan, the presence of military personnel is confirmed.
This fact is generally supported by the position of the quarries, as most of the quarries, with the
exception of Napoca and Sarmizegetusa, are positioned in the proximity of military centres.
Based on this information, we can assume that the quarries of Dacia were predominantly
controlled by the roman army, so they were owned by the roman state. However, we must not
exclude the possibility of the existence of certain local quarries or private extraction points, as
well as the existence of lessees and sublessees. We suppose only in the case of Bucova that it
had a special regime compared to the other quarries of the province.

The last, fourth chapter is the most extensive, as it presents the quarries of roman Dacia;
this chapter was divided into three subchapters.

It the first subchapter were described, in general, the geographical and geological
characteristics of the interested area, with a special attention on those with stone resources, that
were used throughout history.

In the second subchapter is presented the history of research regarding the subject of
roman quarries in Dacia, with a short look at other regions of the Roman Empire. It needs to be
highlighted that consulting the old bibliography, and knowing the activity of the founders of
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this domain, as the Téglas brothers, Gabor and Istvan, provided a whole series of precious (even
essential) information for present day researches.

The most extensive part of this study — including my own results of research of the past
years — is a repertory of roman quarries and extraction points in roman Dacia. In the present
state of research, | listed a number of 29 quarries, 20 of which is located in Dacia Porolissensis
and 9 in Dacia Superior. In Dacia Inferior has not been identified any roman quarries, yet. Next
to the quarries confirmed by field research, there is a number of unconfirmed quarries or
erroneously mentioned points in the archaeological literature. In total, 39 unconfirmed
exploitation sites were studied, 23 from Dacia Porolissensis, 13 from Dacia Superior and 4 from
Dacia Inferior. Almost all of these quarries were identified in the proximity of military centres,
with the exception of two cities, Sarmizegetusa and Napoca. These results partially can be
explained by the more advanced state of research of the forts, but also by the probable fact of
the more major impact of the military factor in the exploitation and the working of the prime
materials. Most of these quarries are situates in mountainous and afforested regions, and we
must highlight the fact that due to the natural (vegetation, geological erosion) and human
(destructions caused by explosions of the modern era) factors, there are in an advanced state of
degradation.

For final thoughts, we would like to remark the fact that the research of quarries in the
province of Dacia, is still in an incipient state. The main reason for this is the lack of field
research. The small percentage of studies — especially the systematic ones — focusing on quarries
and settlements makes difficult to date these sites or to determine the origins of the prime lithic
material with comparative analysis. Even the identification of the quarries is a difficult task.
The best locations were used before the roman period, and after that as well, in some cases up
until present days. Due to these factors the traces of roman exploitation have been vanished,
and only the petrographic analysis of the lithic material can provide some further clues.
Geology, with its modern analysing methods, can also help the identification of the used
building materials, and also in the clarification of certain trading (and cultural) schemes.
However, there is still huge need for more researches in this domain. In many cases, although
they are making certain geological and petrographic analysis, they are not conclusive in the
matter of the origins of the lithic material, as some rocks present in a larger area can have very
similar characteristics. Thus, if we want to study the exploitation of stone in certain area, we
need to look at the local situation, the geomorphological characteristics of the region and the
observations made during field research. Similarly, in lack of epigraphical evidence, the

question regarding the administration and the workforce of the quarries remains unsolved, in
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the case of the studied examples there was no sufficient information for convincing evidence.

The solutions to these problems remain the task of further investigations.
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