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THE EFFECTS OF THE ROMAN CONQUEST ON STONECUTTING AND STONECARVING: THE EXAMPLE OF ALESIA (ALISE-SAINTE-REINE, CÔTE-D'OR) LES EFFETS DE LA CONQUÊTE ROMAINE SUR LA TAILLE ET L'EXTRACTION DE PIERRE

may come     The effects of the Roman conquest on stonecutting and stonecarving : the example of Alesia (Alise-Sainte-Reine, Côte-d'Or)

INTRODUCTION

This paper aims mainly to raise awareness of the lack of information we still suffer when we consider the technological aspects of stonecarving during the Iron Age, namely the operational chain that starts with the extraction and ends with the finished product. Since Greeks and Romans had contacts with indigenous populations, and given that stonework and stonecarving is critical in these Mediterranean cultures, scholars from the past centuries had raised the issue of technological and artistic transfers, sometimes omitting geographical, cultural and chronological discrepancies. For example when we read about the seated figures from Roquepertuse or the standing warrior of Hirschlanden, comparisons with Greek kouroi are quite usual, although these different statues belong to their own context (Bonenfant, Guillaumet 1998, p. 286;Duceppe-Lamarre 2002, p. 287 ; for a critic view, see Armit, Grant 2008, p. 414). Comparing these anthropomorphic figures can be interesting, but one must remain vigilant as not to subordinate one artistic culture to another, as it has sometimes been done in the past century (Jacobstahl 1944). Indeed, can it be claimed that stonecarving was not a native skill and that the required tools and craftsmanship had to be brought by experienced Mediterranean stoneworkers, first Greeks, then Romans? Recent works have it that stone sculpture can have existed independently from the Greeks in Southern France (Boguszewski et al. 2011, p. 313-314). It is precisely in this region that we know most about Iron age stone sculpture, from the end of Hallstatt to the Roman conquest. And yet too few quarries are known, thus any technological study must concentrate on the finished product. When it comes to the Roman influence, the post-World War II leading idea is that it took over where the Greek art had faded on anthropomorphic figures (Duval 1957, p. 125), even though Northern Gaul, Gallia comata, was slower to assimilate both Greek and Roman influences (Hatt 1958, p. 71).

It is critical to stress that the "diffusionist" approach has not been entirely outdated, mainly because it is endorsed by an indisputable fact: Mediterranean and Hallstatt, then La Tène cultures had nurtured relations. That is why our underlying goal is not to support the "independent invention" theory either, since both concepts become irrelevant as soon as we believe that they can exclude themselves (Renfrew 1973, p. 122-123). Indeed, it is clear that the Roman conquest brought new needs regarding stone use, both in architecture and in sculpture. It also brought new techniques to satisfy these needs, like sawing and hoisting, as well as new building materials like tiling and lime. However, beside these aspects of architectural nature, did the Roman conquest mark a major shift in stone extraction and sculpting when it comes to tooling, exploitation strategies and manufacture process ? To go further, it would also be interesting to observe the technical issue at hand from a cultural perspective. Since stonecarving appeared in the Hallstatt culture, it can only mean that the idea appeared both relevant, socially acceptable and technically achievable (Renfrew 1973, p. 124 ;De Beaune 2012, p. 68). Subsequently, to what extent can we support the idea that the development of a "stone culture" was a key part of the so-called "romanization" process ?

Regarding tools and techniques during the late Hallstatt and early La Tène, most testimonies we have are found in the South of France, where several will be mentioned further. But when we wish to know more about the way Gallic sculptors and quarrymen worked during the Late Iron Age and how to qualify the impact of Roman conquest on them, things remain very unclear, especially in the so-called Gallia Comata. It may be significant that when it comes to Iron Age metal industry, recent studies tend to show that the production amplified during the Late La Tène and subsequently to the Roman conquest (Domergue et al. 2006, p. 139-140). But mining was already technically well-advanced and complex (Ibid.,. The quality of the finished products were not dependant on any technological transfer from the Mediterranean peoples : for instance in Alesia (now Alise-Sainte-Reine, Côte-d'Or, France) it seems that the Roman conquest had practically no effect on the metalworkers technology (Feugère 2006, p. 164-165). This aspect has a significant impact on stonecarving since these crafts are connected. Indeed, these last observations suggest that the necessary tools for stonecarving already existed. In the same veine, at the quarry of Le Bois des Lens (Gard) in Southern Gaul, several indigenous technological traditions existed simultaneously with Mediterranean ones during the Hellenistic period (Bessac 2002, p. 37-38). The Gauls knew how to hollow the earth in search of the materials they needed. But how and to what extent when it comes to stone ? And also, can we still believe, like Camille Jullian when he wrote a century ago about the Late Iron Age stone fortifications, that the Gauls were clumsy masons and stoneworkers (Jullian 1909, p. 321)? How then can we understand Julius Caesar when he reports that the Sotiates people, from Aquitania, were skilled in mining and stone quarrying (De Bello Gallico, III, 21) ? Was it a specific case ? Needless to say, no definitive answer is possible, mainly because little is known about Iron Age stone quarries. Most of the quarries we know have been exploited by Mediterranean peoples with specific toolsets and strategies. The quarries from le Bois des Lens are a rare testimony of simultaneous technological traditions [START_REF] Bedon | Stèles et statues du premier âge du Fer et de La Tène ancienne, du Centre-Ouest et de l'Aquitaine septentrionale au Berry[END_REF]. Nevertheless, a quick survey of stone use and stonecarving during the Halstatt and La Tène can give us a general view on the matter.

• SIGNIFICANT SITES : GRINDING STONE QUARRIES AND STONE FORTIFICATIONS

Grinding stone quarries

In Northern Gaul, "indigenous" stone extraction sites are primarily grinding stone quarries. Even so, they draw an interesting picture of techniques and exploitation strategies. Yet, the word "quarry" can not be used without caution, because the extraction techniques themselves differ from the Neolithic to the Roman period. Regarding the Iron Ages, some sites are exploited since the 6 th century p.C., like the "Les Fossottes" sites, near La Salle (Vosges), a rhyolite exploitation that provided regional settlements with grinding stones, from the Hallstatt D2-D3 up until the late La Tène (Triboulot, Lagadec 2006). At that time, other regional sites extracted the needed materials in an opportunistic way, namely sandstone. But the La Salle quarries, maybe because of the relative softness of the rhyolite, were able to ship already pierced stones, despite the risk of breakage. This reveals the high level of knowledge the quarrymen had of the bedrock, its properties and its weaknesses (Féliu, Jodry 2017, p. 611). Its seems however that the production was halted subsequently to the Roman conquest (Triboulot, Lagadec 2006, p. 65). Surveys of quarries around Bibracte and Autun provide with a comparable picture to the one of the previously mentioned sandstone exploitations. During the late La Tène and even during the Augustan period, the grinding stones were carved from superficial blocks or exploited in small quarries. It was not until a later date that vast quarries were opened. However, the grinding stones were carved from previously extracted blocks and not shaped before extraction (Jaccottey 2015, p. 24).

Experiments carried out by Luc Jaccottey this past decade have shown that, using a simple toolset, it was possible ever since the late Hallstatt and early La Tène in the South of France to have a standard production, long-distance shipments and even specializations (Jaccottey 2014). These results explain how the rotary mill was then introduced in northern France during the 3 rd century a.C. and especially why the operatory chain remained unchanged up until the Augustan period. At that time, techniques of direct extraction -meaning the shape was carved out before extraction -were seemingly introduced (Ibid.) but remained far from widespread, as we have seen.

These few examples show that when it comes to grinding stone extraction, crude and more advanced skills could coexist at the same time in the same region, revealing regional and/or local sharp technical knowledge that allowed long-distance shipments. Afterwards, it was not until the reign of Augustus if not later that things changed, presumably due to a growing demand. But regional differences and uneasy dating prevent any generalisation of these latter assumptions.

Stone fortifications

Besides quarries, the use of stone in La Tène architecture is another problem. For most of the 20 th century, the academic tradition had it that the stone ramparts, such as the one in Bibracte, could be built with different types of stones, but unworked, just roughly hammered to obtain a gross shape. Camille Jullian's above-mentioned thesis seemed mostly unchallenged. But studies from the past couple of decades provide a more nuanced picture. Many late La Tène stone ramparts had claddings built from blocks of irregular sizes and shapes, roughly lined up or randomly fitted. Such is the case of the inner rempart of the Frankenbourg near Neubois (Bas-Rhin) or of the fortifications of Basel-Münsterhügel (Switzerland ;Féliu 2016, p. 65-66). In Alesia, the inner ramp of the rampart showed carefully placed layers of blocks and stones, but their dimensions were uneven and no proper line up was found ; it is however to be noted that the outer cladding, if it existed, had disappeared under later reworking (Creuzenet 2010, p. 110-115). A different setting can be found, where the blocks are more regular and properly lined up. This can be seen at the Heidenstadt site, near Ernolsheim-lès-Saverne (Bas-Rhin ; Ibid., p. 66-67), at Fossé des Pandours (Bas-Rhin) (Fichtl 2005, p. 58, fig. 3) or at Pons (Charente-Maritime), where toolmarks, maybe from chisels, are still visible (Houdusse, Landreau 2010, fig. 6).

We must stress out that all of the previous sites have not been studied with the same approach. In some cases, typology prevails over technical observations. When it comes to stone blocks, their alignment as well as their sizes and shapes, the way they were cut and the nature of the stone are all criteria to be noted and compared. That is why, once again, no general conclusion can be drawn here without an uniform study framework. However, a few remarks are possible. First, local stones can be hard to cut, and the final aspect of the wall will depend on it. The line-up can also depend on the standard of irregular size of the blocks. But if the stonework of the rampart is definitely reliant on topography, natural resources and knowledge of these resources, it is also intrinsic to the existence of a local practice towards stone. Therefore, is the Mediterranean influence the only possible explanation when chisels are used and proper lined-up claddings are built, like it had been suggested for Fossé des Pandours or Vernon (Eure ; Dechezleprêtre et al. 2000, p. 169-170) ? In these last two sites, a certain clumsiness in the building of the rampart as well a the use of tools unfit for stone-carving have been suggested with interesting arguments. Nevertheless, clumsiness can be both the result of local skills adapting to exogenous techniques or the evidence of local researches and adaptations to new customs and new purposessuch as imitating neighbouring oppida for instance. In this case, the Mediterranean influence can only be, at best, heavily diluted.

These assumptions would need a study of tools used in stone architecture and in quarries. Regarding architecture, we have seen that such a study is not always carried out, when it is even possible. Regarding quarries, we already mentioned the constant lack of scientific knowledge, despite geomorphological studies that can identify fairly precisely where the stone was extracted but not how. Archaeologists are not to blame, because dating ancient extraction sites is most of the time impossible [START_REF] Bedon | Stèles et statues du premier âge du Fer et de La Tène ancienne, du Centre-Ouest et de l'Aquitaine septentrionale au Berry[END_REF]. However, studying Iron Age stone sculptures yield interesting information about what tools were used and also how they were used.

• AN OVERVIEW OF FINISHED PRODUCTS BETWEEN HALLSTATT AND LA TÈNE

A basic yet effective toolset

Investigating Gallic quarrying and sculpting tools and techniques requires to go back in time a bit and take a look at the techniques shown on some late Hallstatt and La Tène sculptures. Several sites in the South of France have revealed Late Hallstatt stone sculptures. Some of those bear informative toolmarks. Regarding hypothetically La Tène C-D sculptures, the helmeted head of Sextantio, now Castelnau-le-Lez (Hérault ; Py 2011, p. 137-138, fig. 9) reveals that a flat chisel was used on the sides of the cheeks. Found sixty kilometres from there, the two-headed stele from Beaucaire (Ibid., p. 140-141, fig. 12) was cut out with probably two different quarrying tools : a stonemason axe and a pickaxe. Dated from La Tène A, two uncarved steles from L'Isle-d'Espagnac and Roullet-Saint-Estèphe (Charente ; Boguszewski et al. 2011, p. 313-316, fig. 4-5) were cut out with pickaxes and stonemason axes. The toolmarks are still visible in their lower part, but the upper two thirds were flattened and abraded, maybe using sandstone. Moreover, the stele from Roullet-Saint-Estèphe displays wedges sockets. If we move further North to Vix (Côte-d'Or), La Tène A statues were unearthed at the Les Herbues sanctuary (Chaume, Reinhard 2011). More precise tools were required for these detailed representations : the "torque statue" (Ibid., p. 296-297, fig. 7) was cut out with a stonemason axe and sculpted with a flat chisel and a point, used at a very low angle, nearly tangential to the stone surface. For its part, the "warrior statue" (Ibid., was also sculpted with a point in a similar manner, but presumably also with a roundel chisel on its left side -this last observation remains hypothetical since the surface in question might have been reworked at a later stage.

All of these examples were carved out from limestone, therefore a soft stone. The pickaxe is an ancient tool, maybe the first of all, and was used in the South of France for harder stones (Bessac 1993, p. 22-23, note 35). The stonemason axe seems more recent (Ibid., p. 50-51, note 61), but the Beaucaire "Janus" could provide one of the most ancient testimony of its use in the area. More interesting: Jean-Claude Bessac describes the chisel as relevant to Greek and Roman sculptures (Ibid., p. 135) and he provides no Gallic example. Our quick overview has given us new cases of this advanced sculpting tool, both South and North of France.

Choices and skills

Regarding Late La Tène stone sculptures, two interesting cases can be mentioned. The first one is the busts from Paule 1 (Côtes d'Armor ; [START_REF] Menez | VENDRIES (Chr.). -Les sculptures gauloises de Paule (Côtes-d'Armor)[END_REF]. The stratigraphic context dates them from the 2 nd century a.C. They were cut from small blocks of metahornblendite, a soft yet compact grey-green stone. Petrographic studies have identified the origin deposit near Pleuven (Finistère), 57 km from Paule, a rather small open air quarry previously exploited during the Neolithic (Ibid., p. 380 ;Giot, Cogné 1955). The extracted blocks were roughly worked on site, with a first smoothing of the surface and the edges using notably a stonemason axe (as observed on bust n° 4). Then, maybe in another location, they were cut and squared with at least three different shapes and sizes of roundel and flat chisels, and finally sculpted with three distinct kinds of flat chisels. The sophistication of the toolset as well as the carving techniques is to be noted. On the other hand, the original blocks were quite opportunistically collected. As a matter of fact, the archaeologists have rightfully observed that the lower parts of the busts still show the diaclastic surfaces. Indeed, the nature of the bedrock did not allow for the extraction of blocks bigger than 40 or 50 cm long (Menez et al. 1999, p. 381). Therefore, there is was a substantial difference of knowledge between quarrying and sculpting techniques. But it does not stress a technological limit : it is a matter of choice, since in this precise case, it seemed more important to acquire a renowned material than to use a local one 2 .

Another example is the hermes from Alesia (Espérandieu 1907-1981, III, n° 2381 ;Deyts 1976, n° 1 ; Duceppe-Lamarre 2002, 57F ; Lamy 2018, p. 176, fig. 12). This helmeted head wearing a torque (Fig. 1), carved at the top of a block of oolithic limestone has been dated since Jean-Jacques Hatt to the late 1 st century a.C. and the beginning of the 1 st century p.C. The style and the helmet could indeed, with all necessary caution, provide a terminus post quem (Hatt 1979, p. 194). No major argument against this dating has been presented ever since 3 . Despite the softness of the stone, there is no evident use of the chisel, except maybe in the details of the face. However, the sides and the back show an important use of the point in two different sizes and ways: in a low angle, as seen before, leaving kerfs; in a high angle, leaving punctiform small holes. These marks were finally softened with an abrasive tool. Observations related to the quarrying phase indicate that the original block was around 77 cm high, 43 cm wide with a depth of 23 cm, therefore with an approximate ratio of 1:2:3. The type of stone is also interesting. Due to its display conditions, it is not possible to obtain a thin section. Nonetheless, the rock matrix and the presence of a few bivalves could point to a non-local whitish oobioclastic limestone. Its precise origin is unknown, but is commonly found North and East of the nowadays Côte-d'Or department ; it belongs respectively to the Lower Bathonian geological stage or to the Rauracian -Upper Jurassic -, also locally called "White Oolite" (C. Montel's petrographical study in Rossi et al. 2006, p. 169). A proper petrographical study of the statue would provide a definitive answer, but it is plausible that it was sculpted by local craftsmen who used a block brought from the nearby Aeduii territory. Does this reveal a lack of knowledge regarding the available stones on the spot ? Because the local crinoidal limestone, frequently used over the following centuries, would have sufficed if it was not for its lesser aesthetic aspect. Or does it mean that some regional trade agreements existed ? As a matter of fact, both assumptions are conceivable. Firstly because, as we will see, local quarrymen may have learned step by step through trial and error. On the other hand, the second hypothesis is supported by the fact that some architectural blocks from the local theatre -whose first building phase is dated of the second half of the 1 st century p.C. -were precisely cut from the same non-local limestone.

Granted, these are but a few examples and they suffer from inaccurate dating. Hopefully, a synthetic study on the matter of tools and carving techniques during the late La Tène will reveal more nuanced information. But on the basis of the above cases, it seems that all of the needed tools were present long before the Roman conquest. For quarrymen and stonecutters : wedges, pickaxes and stonemason axes ; for sculptors : points and chisels, in different sizes, shapes, and used in different ways. Only two "traditional" tools are absent here : the toothed-chisel and the drill. Both are heavily used in Roman sculptures. They will be brought by the Romans after the conquest, but it is important to stress out that they are not needed for precise and complex sculpting.

• THE QUARRIES OF ALESIA

The site of Alesia was not only made famous by the siege of 52 a.C. or the martyrdom of Sainte Reine. The Mont-Auxois is also a monadnock whose mineral resources were exploited from the late La Tène to modern times. On the way up to the archaeological site of the urban center, one can encounter geological formations from the Lias -Gryphea limestone topped by marls -and then from the Middle Jurassic (Vidal, Petit 2010, fig. 3) : crinoidal limestone (Middle Bajocian), Ostrae acuminata marls (Upper Bajocian) and finally a so-called hydraulic limestone (Bathonian). These types subdivided in facies provide different qualities and possible uses, both in architecture and sculpture. Moreover, a geological fault divides the Mont-Auxois in two parts, with the eastern one notably collapsed in comparison to the western part, in which the Bathonian limestone is subsequently absent. Ever since the early 1980's up until 2014, evidences of stone extraction has been dug out on the site. Dated from the 1 st century a.C. to the 1 st century p.C., this evidence provides an insightful case study on the subject of technological changes at the time of the Roman conquest (Fig. 2).

En Curiot : oldest evidence of extraction

First is the En Curiot site, located on the western part of the Mont-Auxois. The site is a thalweg where the crinoidal limestone bedrock soon appears under a relatively thin layer of marls. Between 1992 and 1997, an excavation of the murus gallicus rampart was led there by Fabienne Creuzenet. Given the topography, it is no surprise that stone extraction took place, even in its crudest form. Indeed, at the bottom of the rampart, a slope appeared, carved out from the bedrock (Fig. 3). Most presumably, it provided slabs and slates that were directly used on the spot for the inner masonry of the rampart (Creuzenet 2010, p. 114 4 ). Dated cautiously from La Tène D2 (Ibid.,, it might be the oldest remain of stone extraction in Alesia, as we will see in light of more recent excavations. Either way, it is a clear testimony of an opportunistic extraction.

The theatre : extraction pits before the Augustan age

In the urban center, the theatre was investigated by François Eschbach, Sébastien Freudiger and François Meylan (ArcheodunumSAS) between 2004 and 2007 (Rossi et al. 2007, 1, p. 57-58, 63-65, 97-98). There, extraction pits were recognized in 2006 in sector 4, below the southern part of the cavea (Ibid.,2,fig. 1,65,80). As a matter of fact, they could very well be called quarries. We see on the cross section (Fig. 4) at least two pits separated with parting berms. The main one provides a 1,10 m high quarry face. Another pit was identified in a survey to the north-east (Ibid.,2,. Its graded quarry face is 1.30 m high (Fig. 5). If it is connected with the previous series of pits, it would have delimited a 17 m long extraction. Moreover, their location is not fortuitous : they are Two extraction pits can be identified on both sides of a central quarry face (n° 1). A third one could be identified to the west (CAD : Fr. Eschbach, based on Rossi et al. 2007, 2, fig. 65). all situated on the eastern part of the geographical fault, where the Bathonian "hydraulic" limestone can be found (Fig. 6). Clearly, the choice was made to use this limestone and not the flush marly limestone on the other side of the fault. The final use of the Bathonian limestone is similar to the Bajocian one from the En Curiot slope. Its quality does not allow sculptures or architectural blocks, but could at least be used as rubble, slabs and small building stones, following the numerous diaclastic surfaces.

No toolmarks were identified and it is not possible to know the exact size of the extracted stones. It should also be noted that the limestone found at the bottom of the third pit, to the north-east, is of better quality than the one actually extracted (Ibid., 1, p. 64 ) 5 . It appears that the quarrymen stopped the extraction when they reached this better stone. The reason is unclear: maybe it did not fill their purpose or they may have encountered technical issues with its extraction. Nothing is certain.

For all these pits, the terminus ante quem given by an homogenous filling is of the reign of Augustus. The terminus post quem is given by a piece of wristband and a potin, both dated from LT C2 6 (Rossi et al. 2007, 1, p. 64). This terminus is not enough to date them before the En Curiot slope and it is to be noted that the techniques significantly differ. Granted, these extraction pits show an opportunistic approach that does not seem intensive, nor really well-organised. The quarry faces are not flat, the ground shows an reversed dip that might have caused trouble when carrying the materials or in case of heavy rain. But this method clearly differs from the En Curiot slope, with parting berms and quarry faces that tend to look like a proper stone-quarry.

Public and private quarries in En Curiot during the reign of Augustus

Back to En Curiot, a new excavation took place in 2014 on a wider area than before, led by François Eschbach (Archeodunum SAS). There, two main quarries were unearthed, as well as at least two smaller ones that were later on used as basements, in the 1 st century a.C. (Eschbach 2016, 2, fig. 16). Let us focus on the largest one, situated east of sectors 4 and 5 (Fig. 7,St 59). It appears to be well-organized with straight and nearly 1 m high quarry faces . The angles match the bedrock weaknesses. Following the diaclastic surfaces, rubbles and slates could be extracting using wedges or even simple, flat tools. No toolmarks are visible. Unlike the theatre extraction pits, the ground here is more regular, the quarry faces are straight and they meet at right angles. Even in the smaller quarries (Fig. 10), one can find a difference in extraction techniques: the right angles are not a rule, but we see an extraction by steps. These latter may be identified as private endeavours, in comparison with the bigger and hypothetically public quarries mentioned above (Ibid.,[START_REF]The study of the four busts discovered by Inrap in Trémuson (Côtes d'Armor) in 2009[END_REF]p. 76). All of them seem to have chosen an orientation based on the weaknesses of the bedrock. Once again these quarries are difficult to date, especially since they might not have been exploited at the same time. Filled between the end of the 1 st century a.C. and the beginning of the next, the earliest ones, including the quarry previously described, could have been opened during the Augustan period (Ibid.,[START_REF]The study of the four busts discovered by Inrap in Trémuson (Côtes d'Armor) in 2009[END_REF]. Therefore, it is plausible that they are subsequent to the extraction pits of the theatre. These quarries do not follow a typical Mediterranean scaled pattern. The method is once again opportunistic, but if we accept that they could all be dated from the same period, they show a spontaneous and logical way of doing things : following the natural slope, exploiting bedrock weaknesses, digging at an average 1 m depth. Besides, if the dating is correct, we are a generation after Caesar's conquest, yet we believe it is still too early for any kind of effective technological transfer. Indeed, a regional "stone culture" will slowly appear throughout the 1 st century p.C., both in sculpture (Lamy 2015, p. 286-291) and in architecture [START_REF] Delencre | Les influences romaines dans l'emploi des matériaux de construction dans l'Est de la Gaule du II ème siècle avant J.-C. au I er siècle après J.-C[END_REF]. The same goes for the site of Alesia, where besides the hermes already seen, only two sculptures could be dated prior to the middle of the 1 st century p.C. 7 and most of the stone constructions are dated after this period.

Alise Sainte-Reine

En Curiot 21/008-2014/58 

A 1 st century p.c. large-scale quarry in the urban center

Finally, one last and more recent quarry was excavated by V. Pernet in 1906 and 1907 in the urban center, east of the theater (cf. supra, Fig. 6), between the north side of the so-called "temple of Taranis" and its north portico (Espérandieu 1908, p. 143-145, fig. 1-2, pl. XI;idem 1908-1909, p. 256-259, 299), and then again in 1982 and 1983 by R. Sénéchal and E. Rabeisen [START_REF] Rabeisen | RABEISEN (E.). -Alésia en 1983. La ville gallo-romaine. La carrière sous l'area du temple de Taranis (047-16[END_REF]). The stone extracted there was presumably (Espérandieu 1908, p. 143) used both in the temple (2 nd century p.C) and in the theatre (late 1 st century p.C). The earliest filling is dated before 77-78 CE, then it was filled again around the reign of Trajan and a third time at the end of the 2 nd century, thanks to the numismatic study of L. Popovitch (Popovitch 1996, p. 53, 80-82). Therefore, it was opened around or shortly before the Flavian dynasty and remained so, at least partly, for more than a century before being completely filled. In addition, this quarry provides an example of a more Mediterranean way of oppidum, on the rocky plateau a few hundred meters below the sanctuary of Apollo-Moritasgus, Croix-Saint-Charles. A proper surveying there could provide some dating indications.

CONCLUSION

To conclude on the Alesia quarrying activities, the variations in details, regarding both strategies and techniques, tend to show some improvement with time. It would need more precise dating indications, but is seems that the recent excavations at En Curiot have revealed quarrying areas that are technically better than earlier exploitations on site. The same can be said for the quarry north of the temple, in the extracting materials (Fig. 11). This firstly appears as an extraction in steps with a 4 m high (at least) quarry face. Given the geology of Alesia, and despite a lack of petrographic studies on the spot, we can assume that the lesser quality limestone, extracted further west, was rapidly penetrated to reach the stronger crinoidal limestone, fit for blocks and not only slabs. The second important aspect of this quarry is that it shows a perfectly flat ground. Once again, a practical use of the diaclastic surfaces was made, but here real blocks were extracted (from 40x50 cm to 200x50 cm ; Rabeisen 1984), cut on the spot and then used in the nearby construction sites. On another note, this general description fits the unpublished and practically unknown graded quarry faces still visible east of the CAD Fr. Eschbach (Eschbach 2016, 2, fig. 46). urban center. There is no obvious proof of any technological transfer. Indeed, it seems likely that local experiments have led to a better understanding of the properties of local stone resources, but mostly to clear choices depending on the required destination -namely, the first monuments of the Gallo-Roman town. Unfortunately, nothing relates to the sculptures discovered in Alesia. Sculptural stone may had to be brought from further away and local stone does not seem to have been used in sculpture before the end of the 1 st century p.C., by the time the Flavian quarry pierced the first layer of limestone to exploit the inferior crinoidal limestone.

At the end of our paper, several suggestions can be made. First of all, looking at examples from both North and South of France, it would seem that all of the needed carving and quarrying tools were known for centuries before the arrival of the Roman. Quarrymen had advanced skills as early as the 6 th century a.C., at least on a regional or local scale, mostly in the South of France. As more recent quarries are too few in numbers, it is difficult to know if this knowledge spread to northern regions -although it has been suggested for grinding stones -or if it was acquired spontaneously and empirically through local experiments. But the site of Alesia, with its different kinds of extraction methods and quarries, is an important study case that could support this last hypothesis. There, technical improvements can be witnessed progressively, following the growing need for architectural and sculptural stone. 
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 1 Figure 1 : The hermes of Alesia. Dijon, musée archéologique, inv. Arb. 355 (Photo : P.-A. Lamy).

Figure 2 :

 2 Figure 2 : Alesia, location plan of the mentioned excavations (Background map : Vidal 2016).
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 5 Figure 5 : Alesia, theatre excavation, 2004-2007. East survey of sector 4c. Two steps the quarry face are visible to the right (from Rossi et al. 2006, 2, fig. 84).

Figure 3 :

 3 Figure 3 : Alesia, En Curiot excavation, 1992-1997. East view slope from which limestone was extracted for the inner masonry of the LT D2 rampart (1996 campaign).(fromCreuzenet 2010, fig. 18, p. 114).
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 4 Figure4:Alesia, theatre excavation, 2004Alesia, theatre excavation, -2007. Simplified cross section of sector 4, west-east, north view. Two extraction pits can be identified on both sides of a central quarry face (n° 1). A third one could be identified to the west (CAD : Fr. Eschbach, based onRossi et al. 2007, 2, fig. 65).

Figure 6 :

 6 Figure 6 : Alesia, theatre excavation, 2004-2007. Location of the geological fault and the extraction pits dug out during the 2006 campaign (CAD fromRossi et al. 2006, p. 142).

Figure 7 :

 7 Figure 7 : Alesia, En Curiot excavation, 2014. Plan of quarry St 59. CAD Fr. Eschbach (Eschbach 2016, 2, fig. 17).

Figure 8 :

 8 Figure 8 : Alesia, En Curiot excavation, 2014. Quarry St 59, south view of the quarry face (from Eschbach 2016, 2, fig. 18a).

Figure 9 :

 9 Figure 9 : Alesia, En Curiot excavation, 2014. Quarry St 59, north view of the quarry face (from Eschbach 2016, 2, fig. 18b).

Figure 10 :

 10 Figure 10 : Alesia, En Curiot excavation, 2014. Plan of a smaller quarry, St 112.CAD Fr. Eschbach (Eschbach 2016, 2, fig. 46).

Figure 11 :

 11 Figure 11 : Alesia, urban center, near the so-called "Taranis temple", 1982-1983. The 4 m high graded quarry face (from Rabeisen 1983).

  

the example of Alesia (Alise-Sainte-Reine,Côte-d'Or) 

An ongoing study might provide new arguments, since the style could be compared with some stone votive offerings from the Source de la Seine (Côte-d'Or). But the dating would not be more recent than the Flavian dynasty.

The marls at the En Curiot site are quite localized and thin (see G. Leblé's geoarchaeological study in Eschbach 2016, p. 220) and thus it seems more likely that it was the Middle Bajocian crinoidal limestone that was extracted, not the Upper Bajocian marly limestone(Creuzenet 2005, p. 37).

No sample was taken of this different kind of limestone, so its nature is unclear. It seems unlikely that such a shallow pit would have reached the marly limestone, unfit from building materials, or the significantly deeper crinoidal limestone. Different facies can be identified in the hydraulic limestone, and it might have been here a thicker one.

Recent excavations at the sanctuary of Apollo-Moritasgus, Croix-Saint-Charles, East of the Mont-Auxois, have also revealed six metallic artefacts dated from 350 to 250 a.C., as well as a C14 dating on charcoals that give a chronological range between 360 and 160 b.C. (De Cazanove et al. 2019, p. 164).

A woman's bust, Dijon, archaeological museum, inv. Arb. 376 (Esp., Recueil, III, n° 2374) ; a couple of seated divinities, Dijon, archaeological museum, inv. Arb.

(Esp., Recueil, III, n° 2348).

The effects of the Roman conquest on stonecutting and stonecarving: the example of Alesia (Alise-Sainte-Reine, Côte-d'Or) 72 Giot, Cogné 1955 : GIOT (P.-R.), COGNÉ (J. E.). -Étude pétrographique des haches polies de Bretagne. IV. -Les haches de combat en métahornblendite. Bulletin de la Société préhistorique de France, 52-7, 1955. p. 401-409.