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THE ROMAN GRANITE QUARRIES IN THE TYRRHENIAN SEA DURING THE IMPERIAL PERIOD: A TECHNOLOGICAL STUDY
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Granite is a highly valued material under imperial Rome, particularly the production of monolithic columns, used in both public and private architecture. In the western Mediterranean, the main quarries are located around the Tyrrhenian Sea. The Romans were looking for a particular stone, i.e. leucocratic granodiorite, with colors and textures similar to that extracted from the Egyptian quarries of Mons Claudianus, used for many imperial programs. The extraction of large columns in such a hard material requires proper organization and techniques. This paper aims to study the granite exploitation of granite in the Tyrrhenian Sea from a technological point of view, along the entire chaîne opératoire, from sites prospection to extraction, block cutting and production of finished objects. This contribution also seeks to understand how geological patterns have been advantageously exploited by quarrymen, and to identify sets of technical features to explain their origin and systematics, in a local and regional context. In the absence of absolute dating, technology is also useful to make phasing hypotheses, given that many of these quarries have been used from antiquity to the present day. From a methodological point of view, the approach combines technology and geological observations to produce a holistic study of the stone, from its characterization to its exploitation.

INTRODUCTION

The production of granite monolithic columns, particularly valued in imperial architecture, is at the heart of Roman-style luxury. On one hand, the great imperial programs, particularly from the Antonine period (EDMUND 2007) (RÖDER 1959;RÖDER 1965;BESSAC 1986, KOŽELJ 1988;KOŽELJ, WURCH-KOŽELJ 1992;BESSAC 1996;KOŽELJ, WURCH-KOŽELJ 1998;BESSAC 2000;2014;BABIST, VÖGEL, GNIRß).

Nevertheless, except for the Mons Claudianus case studies (PEACOCK, MAXFIELD 1997), theses quarries have never been surveyed with stratigraphic excavations and, hence, with a detailed archaeological investigation, particularly in the Tyrrhenian Sea. This is most likely due to their location on coasts, islands or peninsulas making them difficult to access.

In addition, erosion processes in coastal These ones can be identified as thresholds and millstones, attesting that these particular objects were also extracted.

These millstones do not correspond to the Roman typology and would evidence a subsequent exploitation of the quarry in modern or contemporary times .

In Nicotera, several large basins were observed in addition to the columns (FIG. 7), possibly contemporary. In San Bainzu, a punctual extraction in a part of the quarry produced some tympana, probably during the modern times (FIG. 8).

In Municca, blocks of a very particular format, which we believe to be quay borders, were also extracted during modern or contemporary times (FIG. 9).

C. A SINGULAR MODUS OPERANDI?

The quarrying techniques widely used in the Roman times to produce granite monolithic columns consist in cutting the block at a given dimension on three sides using extraction trenches. This block is then extracted from the bench using a series of sockets (called «emboîtures» in French; translations based on ABDUL MASSIH, BESSAC 2009). These sockets are intended to receive the wedges, that will be driven into the stone until it cleaves along a straight line (FIG. 10). In order to produce a column, the quarryman had to either extract a parallelepiped block which was used to carve a column once extracted, or to shape the column directly on the bench. These two techniques have been highlighted and described in the imperial quarries of Mons Claudianus (PEACOCK, MAXFIELD 1997, 177-216).

In the Tyrrhenian quarries, such a modus operandi is however poorly documented. If we can distinguish at least two phases of 

Similarly, in the

  , exploited these rocks on a colossal scale and sublimated the stone through monumentality. Several examples include e.g. the columns of the Ulpian basilica in the forum of Trajan or the Corinthian columns of the Pantheon built under Hadrian, with impressive proportions (shafts of 12.5 m high, 1.5 m in diameter at the base and 69 tons each). These imperial commissions contributed to popularize the use of granite in architecture among the elite of society. On the other hand, granitic rocks, that were assimilated to marbles by the Romans, contributed to the taste of the elite for the polychromy due to the lithological variety of the quarried stones (DE NUCCIO, UNGARO 2002; BRADLEY 2006). Indeed, either in public or private Roman architecture, granite columns offered beautiful color variations from white to grey, pink or red, with subtle speckled patterns due to grainsize and heterogeneous compositions enhanced by polishing. This stone trade is supported by the large amount of granite quarries during the imperial period. These quarries were foro) in the eastern desert of Egypt (Aegyptus), those of Kozak Dağ, in northwest Turkey (Marmo Misio, Mysia), of Hadjret-en-Nous (Algeria, Mauretania Caesariensis) or, among others, those of the Strait of Bonifacio (Corsica-Sardinia) in the western Mediterranean Sea.

  the authors have taken part in a Collective Research Program (PCR, 2017-2020) promoted and funded by the Ministry for a holistic understanding of stones' exploitation. Their research was focused on the study of granite quarries scattered throughout the islands of the Lavezzi archipelago in Corsica, including the large quarry located on the contiguous islands of Cavallo-San Bainzu. As part of this program, in addition to the Corsican quarries, namely those of Cavallo-San Bainzu and Lavezzu (I Becchi and Cala Giunco) located in the Lavezzi archipelago, a large panel of known granite quarries in the Tyrrhenian Sea was visited for comparative purposes. The latter ones include those of North Gallura (Punta Falcone, near the town of Santa Teresa di Gallura. We also visited the Calabrian (Italy) quarries of Parghelia and Nicotera, within the Capo Vaticano (FIGS. 1-2) although our understanding of these exceptional sites is partial due to the invasive vegetation and the absence of heritage maintenance. The Sardinian quarry of Cala di l'Ea, on Capo Testa, and those of Elba and Giglio (FIGS. 1-2), are more complex because of their apparent reexploitation during medieval and modern times. These case studies require an indepth field investigation and will therefore be the subject of a separate publication. Our study aims at documenting and studying the visible traces of extraction in these quarries; exploring and conducting a technological study of these markers, witnesses of former extraction techniques, provide a robust scientific basis for any further archaeological interpretation.
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  FIG. 14). In general, the negative imprints of these furrows' trenches are visible on most of the working faces of the studied quarries (FIG. 15). Why shaping columns from granite's parallelepipeds after their extraction? In terms of profitability, this choice probably implies more work. On the other hand, the separation between the phase of block's extraction and the shaping of the columns induces a division of work which most likely allows a better work organization and eventually a good profitability. The work of shaping a granitic column is long and tedious. Shaping columns directly into