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Abstract

In the last decades the debate on the origin, time and spreading of the Levallois method and 

its relation with the Acheulean have been implemented and assumed increasingly importance, 

simultaneously to the proliferation of archaeological evidence throughout Europe. In the same

way, the significance of the typical Acheulean elements apparition is subject of numerous 

scientific interpretations.

Unfortunately, the spatial and chronological fragmentation of the archaeological evidence and

the rarity of sites in a good chronostratigraphic context, constitute a serious limit in order to 

establish a reliable chronological framework and to reconstruct the “evolution” of Middle 

Pleistocene lithic industries.

In this article we will discuss the contribution brought by two Lower Paleolithic sites located 

in Central-Southern Italy (Isernia La Pineta and Guado San Nicola) that shows a “tardive” 

arrival of handaxes shaping and an early evidence of Levallois debitage.
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1. Introduction

The multidisciplinary aspect of the prehistoric sciences has allowed to better understand the 

origin and the different migrations of human population. Nevertheless, it is not easy, so far, to 

trace a detailed panorama in terms of time and modality which has bring to the first peopling 

of particular area such as the Italian peninsula. It is even more difficult to define clearly which

were the mechanism of cultural diffusion/replacement/emergence, are they correlated to 

change in terms of population or did the population “evolved” in terms of culture? This 

question is at the centre of the debate about the diffusion of Acheulean culture, the appearance

of the Levallois method and, consequentially, the beginning of Middle Paleolithic. The 

principal hypothesis suggests that the Acheulean and the Levallois methods have replaced the 

pre-existent culture or have evolved from the previous technical manifestation: Oldowayan 

for the Acheulean and Acheulean for the Levallois, implying a multiregionalism appearance. 

Nevertheless, the available data are rarely integrated together which often brings to a lack of a

global vision. The period corresponding to the arrival of the Acheulean in Western Europe is 

also marked by a progressive deterioration of the climate, already started at the beginning of 

the Early Pleistocene and due to climatic cycle (temperate-warm, humid-arid) more and more 

accentuated (Bertini, 2003; Shackleton, 1995). Such changes have brought to a turnover in 

terms of vegetation and fauna with the substitution of woodland species by other, more 

adapted to open environment (Bertini, 2003; Gliozzi et al., 1997; Masini and Sala, 2011).

In this environmental context, the Italian peninsula became, for some taxa, a refuge during the

episode of maximum climatic cooling. These climatic oscillations were fundamental factors 

for the migration and isolation of human population in opening and closing new ways 

through, among others, the fluctuation of the sea level. 



At 600-700 Ka in Europe we see the coexistence of sites “typically” Acheulean and sites with 

any typical Acheulean elements. Unfortunately, some of the sites dated around 700 Ka have 

not a clear chronology however it is possible to trace a general overview. 

In Italy, the Latium sites of Colle Marino, Fontana Liri and Arce (dated to 700 Ka on the basis

of regional correlations) are characterized by short reduction sequences (unipolar and 

multidirectional debitage) aimed to the production of flakes and by the absence of shaping 

reduction sequences (Bidittu, 1972; Cauche et al., 2001; Mussi, 1995; Segre and Biddittu, 

2009).

The site of Notarchirico (Level F), in southern Italy, is dated to 670 Ma (Pereira et al., 2015) 

and attests the first occurrence of handaxes in Western Europe (Nicoud, 2011; Piperno, 1999).

In the rest of Europe, in the same chronological interval, we have sites with lithic assemblages

only finalized to flake production and sites with the presence of handhaxes (Bernal and 

Moncel, 2004; Carbonell et al., 1999, 1995; Despriée et al., 2010; Falguères et al., 1999; 

Moncel et al., 2013; Parfitt et al., 2010; Scott and Gibert, 2009; Tuffreau and Lamotte, 2010). 

Around the considered chronological interval, the prehistorical sites have been often 

considered as Acheulean, Tayacian or Clactonian but we have to underline that, beyond the 

shaping component (suddenly attested by few pieces), the common substratum of the debitage

have to be considered as an important yardstick.

The Levallois emergence is today attested in several European sites chronologically situated 

around the MIS 9 (Ashton and Scott, 2015; Fontana et al., 2013a; Lamotte and Tuffreau, 

2015; Ollé et al., 2016; Peretto et al., 2015b; Santonja et al., 2014; Terradillos-Bernal, 2013; 

White et al., 2006). By the geographical point of view, they are distributed in Northern and 

Southern Europe and the characteristics of the lithic production seems to be independent from

the exploited raw material and the site typology (open air, rock shelters, caves). The Italian 

peninsula, before the recent founding of Guado San Nicola (Peretto et al.,2015c), was 



considered as a separate land, characterized by a late emergence of the Levallois phenomena 

because of the geographical barrier represented by the Alps (Picin et al., 2013). We propose in

this work to discuss appearance/replacement theories of cultural transition/evolution at the 

end of the so called Acheulean and the first testimony of Levallois methods from two Lower 

Palaeolithic sites in south-central Italy: Isernia la Pineta and Guado san Nicola. These two 

sites, situated in the Molise region at few kilometres one to the other, has been systematically 

excavated and radiometrically dated giving a clear idea of the archaeological and 

chronological context. 

2. Isernia la Pineta

The site of Isernia la Pineta (Isernia, Molise) is situated in the Upper Volturno Valley (Fig. 1). 

It is an extensive open-air site, excavated since more than 40 years, and dated to about 583-

561 Ka by 40Ar/39Ar, at the end of the MIS 15 (Coltorti et al., 2005; Peretto, 2013, 2005; 

Peretto et al., 2015a; Shao et al., 2011). 

The lithic industry is made on local raw materials (flint and limestone) collected nearby the 

site (Longo et al., 1997). The reduction sequences are finalized to the flakes production and 

two knapping techniques have been used: the direct percussion by hard hammer and the 

bipolar percussion on anvil. This last technique has been employed mainly for the production 

of small flakes from flint slabs with several internal tectonic fractures. 

For the debitage, three main methods have been applied: multifacial unidirectional (c.f. 

S.S.D.A Forestier, 1993), discoid (Boëda, 1993; Terradas, 2003) and a surface exploitation by 

centripetal debitage.  The only finality of the debitage seems to be the production of small to 

medium sized flakes (Gallotti and Peretto, 2015). The modification of cutting edges by 

retouch is attested for implements produced by all methods, and the retouched instruments are

mainly denticulates, notches and sidescreapers.



In a general point of view, Isernia La Pineta is characterized by relatively long reduction 

sequences showing a high degree of planning, in terms of researched implements. 

In 2014, a human deciduous tooth has been discovered in the archaeological level 3 coll 

which add new insight to the Early Middle Pleistocene Italian human fossil record. The age-

at-death of the young individual is 5/6 years old, based on the low degree of root resorption. 

The preliminary results of the comparative study of the tooth highlight the presence of a 

unique combination of morphometrical and morphological features, among them some 

polymorphs traits observed in Homo cf. heidelbergensis (Peretto et al., 2015a). Considering 

the scarcity and the variability of European Middle Pleistocene juvenile human remains, 

making difficult a consistent comparison, the tooth has been assigned to an undetermined 

species of the genus Homo, i.e. to Homo sp. (Peretto et al., 2015a). 

3. Guado San Nicola

The site of Guado San Nicola (Monteroduni, Molise) is located near the top of the oldest 

Middle Terrace in the Upper Volturno Valley (Brancaccio et al., 2000, 1997; Coltorti and 

Cremaschi, 1981) (Fig. 1). This open-air site, under excavation since 2008, is dated to 379 ±8 

Ka (MIS 11/MIS 10) by radio-isotopic dating methods (40Ar/39Ar and ESR/U-Th) (Bahain et 

al., 2014; Nomade and Pereira, 2014; Peretto et al., 2015b; Sala et al., 2014). 

The lithic industry, mostly obtained from different types of flint locally available near the site,

is characterised by the coexistence of bifacial shaping and debitage reduction sequences, with 

the use of different methods (S.S.D.A., discoid and Levallois) that lead to the exhaustive 

exploitation of raw material (Peretto et al., 2015b). It is recognizable a full mastery of the 

discoid method and an improving mastery of the Levallois method along the stratigraphic 

sequence.



Secondary reduction sequences are rarely attested, as well as retouched tools (sidescrapers, 

denticulates, notches). The numerous handaxes (n = 142) are obtained at the expense of slabs 

of flint and only very rarely from flakes. Although characterised by a morphological and 

dimensional heterogeneity, handaxes generally display common characteristics: presence of 

the cortex in the basal part; greater accuracy in the shaping of the distal part; bifacial and 

bilateral asymmetry or only partial symmetry. 

The Levallois debitage is attested by all phases of the reduction sequence (20 cores and 96 

flakes). The flint has been taken in a secondary position as cobbles or quadrangular slabs. 

Unlike that for the other methods of debitage and for the shaping, the raw material has been 

carefully selected with a predilection of very homogenous blocks without internal tectonic 

fractures. Cores exploitation has been done by a preferential and a recurrent (centripetal and 

unipolar) modality (Boëda, 1994, 1993) and the management of the convexities, at the end of 

each plein débitage phase, has been mainly performed by the extraction of backed flakes. The 

cores have been deeply exploited and this is also shown by the variability, in terms of 

dimensions, of Levallois flakes. The flakes have mainly a quadrangular or triangular shape 

when issued from a recurrent centripetal and lineal methods and a rectangular shape when 

issued from a unipolar recurrent method.

The striking platforms are prepared by abrasion of the corniche in the first phase of the 

preparation and with a rougher gesture in the successive preparations.

Only 5 Levallois flakes have been retouched and transformed in sidescrapers, notches and 

denticulates. Two flakes, coming from a phase of plain debitage with a centripetal recurrent 

method, have been refitted.

4. Discussion 

The European Lower Paleolithic is characterized by a mosaic of lithic productions and Human

populations. In the current state of research, we have evidences of a first peopling of Europe 



around 1.3-1.5 Ma (Arzarello and Peretto, 2010; Arzarello et al., 2016, 2012; De Lumley et 

al., 1988; Despriée et al., 2011; Duval et al., 2011; Oms et al., 2000; Parés et al., 2006; Peretto

et al., 1998; Rosas et al., 2001; Toro- Moyano et al., 2011) and at 1.8 Ma in Georgia (Baena et

al., 2010; Gabunia, 2000; Vekua, 2002). Subsequently to this first wave of peopling, there is 

only few archeological evidences until ~650 Ka. In the same way, we have evidences of 

chronological gaps between the appearance of the first Acheulean typical elements (mainly 

handaxes) and the apparition of the Levallois method and their diffusion.

Considering the chronological range characterized by the first apparition, in Europe, of 

handaxes, as underlined in the introduction, we are facing to a “sharing” of debitage methods 

but also to the apparition of new elements issued by shaping reduction sequences (Aureli et 

al., 2015; Gallotti and Peretto, 2015; Nicoud, 2011, 2013; Rocca, 2013). In this context, 

Isernia La Pineta is characterized by complex reduction sequences but by the total absence of 

shaping elements. Moreover, the recent discovery of a human deciduous teeth (Peretto et al., 

2015a) seems to endorse the evidence of the presence of an archaic population in Southern 

Italy (Manzi et al., 2011). Trying to evaluate the importance and characteristic of the debitage 

implements that characterize the lithic production around 1 Ma and 700 Ka, we can observe a 

high degree of continuity in the utilization of a unidirectional method (one or more striking 

platforms exploited by unipolar debitage). Concerning the centripetal exploitation, instead, we

have no discoid production in the most ancient sites, but this method is largely used in sites 

dated around 600 Ka. The variability of the discoid/centripetal method, however, can have a 

deep signification (Mourre, 2003; Terradas, 2003) and the underlined differences between 

those debitage methods may have been overestimated. 

Starting by the definition of a common substratum it is, at present facts, very hard to give a 

precise meaning to the handaxes production, also because of the great variability highlighted



(Nicoud, 2013; Rocca, 2013), but if we consider them as a technological innovation subject of

a diffusion, we can imagine that this diffusion has not followed a single road.

The Levallois emergence has been interpreted under different points of view: diffusion of a 

new human species and consequently a single emergence (Foley and Lahr, 1997); 

multiregional evolution from a common technological substratum, primarily intended as the 

handaxes shaping (Adler et al., 2014a; Rolland, 1995; Tuffreau, 1995; M. J. White and 

Ashton, 2003). 

In several cases geographical barriers has been invoked as a possible explanation for the 

tardive appearance of the Levallois debitage (Picin et al., 2013). However, the presence of this

method, at the MIS 9, in Northern, Southern, Western and Eastern Europe can be considered 

as an evidence of “rapid expansion” (if we agree with the single emergence theory) or of a 

rather simultaneous appearance (if we agree with the in situ emergence).

Most part of the first European sites with Levallois flakes (Fig. 2) and cores have no 

radiometric dates which makes difficult to trace a diffusion route going from the earliest to the

most recent sites. Considering the dates of Guado San Nicola at 379 Ka (Peretto et al., 

2015b), the one of Botany Pit at 324 Ma (Ashton and Scott, 2015) and the one of Nor Geghi 

at 308 Ma (Adler et al., 2014b) it seems that the emergence of Levallois is more a 

simultaneous process than a diffusion result.

Therefore, on the basis of available data, we cannot affirm that the Levallois is arrived from 

West Europe or from Africa and neither make a relation between a new Homo species and the 

in situ emergence of this technology. Around 300 Ka, indeed, in Europe we have a 

phylogenetic transition between H. heidelbergensis and H. neanderthalensis (the first 

Neanderthal being attested in Europe at the MIS 7 Hublin, 2009; MacCurdy, 1915; Rougier, 

2003). To consider the ecological factors as a driving force for technological “evolutions”, in 

another hand, cannot be the answer to the “Levallois understanding” because the oldest site 



characterized by the coexistence of shaping element and Levallois methods are located at very

different latitudes.

Last but not least, we have to underline that almost all sites attesting a precise appearance of 

the Levallois method are characterized by a typical Acheulean culture. Around 300 Ka, all 

sites attesting Levallois reduction sequences have a simultaneous production of handaxes. 

This last consideration goes in the direction of the hypothesis that the Levallois technology is 

strictly connected, in terms of filiation, to handaxes shaping (Rolland, 1995; Tuffreau, 1995; 

M. White and Ashton, 2003).

5. Conclusive remarks

The Molise region appears to be a key area for the discussion about the significance of 

cultural changes/transitions. In a restricted area, indeed, there are evidences of an early 

appearance of a new technology (the Levallois method) while there is a “delay” on the typical 

Acheulean elements arrival. This “delay” has been highlighted also in a paleoanthropological 

point of view in Isernia La Pineta. We could tentatively correlate the characteristics of the 

lithic assemblage of Isernia La Pineta with the persistence of an archaic population originated 

from the first peopling of Europe. 

By the other side, Guado San Nicola shows an early emergence of a new technological feature

that can be related to two opposite scenarios: the local technical evolution or the precocious 

arrival of a new population/culture. 

The “delay” in Isernia La Pineta and the “Avant-guard” aspects of Guado San Nicola could be

a clue of two different human groups which probably did not have linear phylogenetic 

relation.

Acknowledgments

We thank the Direzione Regionale per i Beni Culturali e Paesaggistici del Molise and the 

Soprintendenza per i Beni Archeologici del Molise for their collaboration expressed during 



the field and laboratory activities. We also thank the Provincia di Isernia and the Centro 

Europeo di Ricerche Preistoriche di Isernia for their logistical support during the excavation. 

Moreover, we would like to thank the Università degli Studi di Ferrara for having made 

available the equipment and laboratories and for the financial support for field, restoration and

laboratory activities.

We would like to express thanks to all national and international institutions that have 

provided qualified staff and laboratories for scientific analysis.

Finally, we would thank the organizers of the Adriatic Stone Age Conference in Kastela 

(Croatia).

References

Adler, D.S., Wilkinson, K.N., Blockley, S., Mark, D.F., Pinhasi, R., Schmidt-Magee, B.A., 

Nahapetyan, S., Mallol, C., Berna, F., Glauberman, P.J., 2014a. Early Levallois 

technology and the Lower to Middle Paleolithic transition in the Southern Caucasus. 

Science (80-. ). 345, 1609–1613.

Adler, D.S., Wilkinson, K.N., Blockley, S., Mark, D.F., Pinhasi, R., Schmidt-Magee, B.A., 

Nahapetyan, S., Mallol, C., Berna, F., Glauberman, P.J., Raczynski-Henk, Y., Wales, N., 

Frahm, E., Jöris, O., MacLeod, A., Smith, V.C., Cullen, V.L., Gasparian, B., 2014b. Early

Levallois technology and the Lower to Middle Paleolithic transition in the Southern 

Caucasus. Science 345, 1609–13. doi:10.1126/science.1256484

Arzarello, M., De Weyer, L., Peretto, C., 2016. The first European peopling and the Italian 

case: Peculiarities and “opportunism.” Quat. Int. 393, 41–50. 

doi:10.1016/j.quaint.2015.11.005

Arzarello, M., Pavia, G., Peretto, C., Petronio, C., Sardella, R., 2012. Evidence of an Early 

Pleistocene hominin presence at Pirro Nord (Apricena, Foggia, southern Italy): P13 site. 



Quat. Int. 267, 56–61.

Arzarello, M., Peretto, C., 2010. Out of Africa: The first evidence of Italian peninsula 

occupation. Quat. Int. 223-224, 65–70.

Ashton, N., Scott, B., 2015. The British Middle Palaeolithic. Quat. Int. 

doi:10.1016/j.quaint.2015.06.011

Aureli, D., Rocca, R., Lemorini, C., Modesti, V., Scaramucci, S., Milli, S., Giaccio, B., 

Marano, F., Palombo, M.R., Contardi, A., 2015. Mode 1 or mode 2? “Small tools” in the 

technical variability of the European Lower Palaeolithic: The site of Ficoncella 

(Tarquinia, Lazio, central Italy). Quat. Int. -. 

doi:http://dx.doi.org/10.1016/j.quaint.2015.07.055

Baena, J., Lordkipanidze, D., Cuartero, F., Ferring, R., Zhvania, D., Martín, D., Shelia, T., 

Bidzinashuili, G., Roca, M., Rubio, D., 2010. Technical and technological complexity in 

the beginning: The study of Dmanisi lithic assemblage. Quat. Int. Hum. Expans. Eurasia 

Favouring Limiting Factors 223-224, 45–53.

Bahain, J.-J., Shao, Q., Falguères, C., Garcia, T., Douville, E., Frank, N., 2014. Datation du 

site de Guado San Nicola par les méthodes de la résonance de spin électronique et du 

déséquilibre dans les familles de l’uranium combinées (ESR/U-Th), in: Muttillo, B., 

Lembo, G., Peretto, C. (Eds.), L’insediamento a Bifacciali Di Guado San Nicola, 

Monteroduni, Molise, Italia. Annali dell’Università degli Studi di Ferrara, pp. 53–56.

Becker, D., Verheul, J., Zickel, M., Willmes, C., 2015. LGM paleoenvironment of Europe - 

Map. doi:10.5880/SFB806.15

Bernal, M.T., Moncel, M.-H., 2004. Contribution à l’étude de la technologie du Paléolithique 

« archaïque » du sud de l’Europe selon le Système Logique Analytique (SLA). 

Application aux sites du Vallonnet (Roquebrune-Cap-Martin, France), de Gran Dolina 

TD6 (Burgos, Espagne), de Ca’Belvedere. Anthropologie. 108, 307–329. 



doi:10.1016/j.anthro.2004.10.001

Bertini, A., 2003. Paleoclimate and evolution, with emphasis on human origins. Quat. 16, 19–

36.

Bidittu, I., 1972. Pleistocene e industrie litiche pre-acheuleane ad Arce e Fontana Liri. 

Quaternaria 16, 35–52.

Boëda, E., 1994. Le concept Levallois: variabilité des méthodes, Monographie du CRA. Paris.

Boëda, E., 1993. Le débitage discoide et le débitage Levallois récurrent centripète. Bull. la 

Société Préhistorique Française 90-6, 392–404.

Brancaccio, L., Cinque, A., Di Crescenzo, G., Santangelo, N., Scarciglia, F., 1997. Alcune 

osservazioni sulla tettonica quatemaria nell’slta valle del F. Volturno (Molise). Quat. 10, 

321–328.

Brancaccio, L., Di Crescenzo, G., Rosskopf, C., Santangelo, N., Scarciglia, F., 2000. Carta 

geologica dei depositi quaternari e carta geomorfologica dell’alta valle del F. Volturno 

(Molise). Note illustrative. Ital. J. Quat. Sci. 13, 81–94.

Carbonell, E., Bermúdez De Castro, J.M., Arsuaga, J.L., Diez, J.C., Rosas, A., Cuenca-

Bescós, G., Sala, R., Mosquera, M., Rodríguez, X.P., 1995. Lower pleistocene hominids 

and artifacts from Atapuerca-TD6 (Spain). Science (80-. ). 269, 826–830.

Carbonell, E., Mosquera, M., Rodriguez, X.P., Sala, R., Made, J. van der, 1999. Out of Africa:

The Dispersal of the Earliest Technical Systems Reconsidered. J. Anthropol. Archaeol. 

18, 119–136.

Cauche, D., Celiberti, V., Barsky, D., Notter, O., Bidittu, I., Lumley, H. de, 2001. Les plus 

anciennes industries lithiques du Latium, Italie, in: Congrès, L.S. du (Ed.), XIV Congrès 

UISPP. Liège, pp. 49–57.

Coltorti, M., Cremaschi, M., 1981. Depositi quaternari e movimenti neotettonici nella conca 

di Isernia, in: Contributi Conclusivi Alla Realizzazione Della Carta Neotettonica d’Italia.



P.F.G., Sottoprogetto Neotettonica, CNR, Roma, pp. 173–188.

Coltorti, M., Feraud, G., Marzoli, A., Peretto, C., Tonthat, T., Voinchet, P., Bahain, J., Minelli, 

A., Thun Hohenstein, U., 2005. New Ar/Ar, stratigraphic and palaeoclimatic data on the 

Isernia La Pineta Lower Palaeolithic site, Molise, Italy. Quat. Int. 131, 11–22. 

doi:10.1016/j.quaint.2004.07.004

De Lumley, H., Fournier, A., Krzepkowska, J., Echassoux, A., 1988. L’industrie du 

Plèistocène inférieur de la grotte du Vallonet, Roquebrune-Cap-Martin, Alpes-Maritimes.

Anthropologie. 92, 501–614.

Despriée, J., Voinchet, P., Tissoux, H., Bahain, J.-J., Falguères, C., Courcimault, G., Dépont, 

J., Moncel, M.-H., Robin, S., Arzarello, M., Sala, R., Marquer, L., Messager, E., Puaud, 

S., Abdessadok, S., 2011. Lower and Middle Pleistocene human settlements recorded in 

fluvial deposits of the middle Loire River Basin, Centre Region, France. Quat. Sci. Rev. 

30, 1474–1485. doi:10.1016/j.quascirev.2011.02.011

Despriée, J., Voinchet, P., Tissoux, H., Moncel, M.-H., Arzarello, M., Robin, S., Bahain, J.-J., 

Falguères, C., Courcimault, G., Dépont, J., Gageonnet, R., Marquer, L., Messager, E., 

Abdessadok, S., Puaud, S., 2010. Lower and middle Pleistocene human settlements in 

the Middle Loire River Basin, Centre Region, France. Quat. Int. Hum. Expans. Eurasia 

Favouring Limiting Factors 223-224, 345–359.

Duval, M., FalguÃ¨res, C., Bahain, J.-J., GrÃ¼n, R., Shao, Q., Aubert, M., Hellstrom, J., 

Dolo, J.-M., Agusti, J., MartÃnez-Navarro, B., Palmqvist, P., Toro-Moyano, I., 

Falguères, C., Grün, R., Martínez-Navarro, B., 2011. The challenge of dating early 

pleistocene fossil teeth by the combined uranium seriesâ€“electron spin resonance 

method: the Venta Micena palaeontological site (Orce, Spain). J. Quat. Sci. 26, 603–615. 

doi:10.1002/jqs.1476

Falguères, C., Bahain, J.J., Yokoyama, Y., Arsuaga, J.L., Bermudez de Castro, J.M., 



Carbonell, E., Bischoff, J.L., Dolo, J.M., 1999. Earliest humans in Europe: the age of 

TD6 Gran Dolina, Atapuerca, Spain. J. Hum. Evol. 37, 343–52. 

doi:10.1006/jhev.1999.0326

Foley, R., Lahr, M.M., 1997. Mode 3 Technologies and the Evolution of Modern Humans. 

Cambridge Archaeol. J. 7, 3–36.

Fontana, F., Moncel, M.-H., Nenzioni, G., Onorevoli, G., Peretto, C., Combier, J., 2013a. 

Widespread diffusion of technical innovations around 300,000 years ago in Europe as a 

reflection of anthropological and social transformations? New comparative data from the

western Mediterranean sites of Orgnac (France) and Cave dall’Olio (Italy). J. Anthropol. 

Archaeol. 32, 478–498. doi:10.1016/j.jaa.2013.08.003

Fontana, F., Moncel, M.-H., Nenzioni, G., Onorevoli, G., Peretto, C., Combier, J., 2013b. 

Widespread diffusion of technical innovations around 300,000 years ago in Europe as a 

reflection of anthropological and social transformations? New comparative data from the

western Mediterranean sites of Orgnac (France) and Cave dall’Olio (Italy). J. Anthropol. 

Archaeol. 32, 478–498. doi:10.1016/j.jaa.2013.08.003

Forestier, H., 1993. Le Clactonien: Mise en application d’une nouvelle méthode de débitage 

s'inscrivant dans la variabilité des systèmes de production lithique du Paléolithique 

ancien. Paleo 5, 53–82.

Gabunia, L.K., 2000. Earliest Pleistocene hominid cranial remains from Dmanisi, Republic of

Georgia: taxonomy, geological setting, and age. Science (80-. ). 288, 1019–1025.

Gallotti, R., Peretto, C., 2015. The Lower/early Middle Pleistocene small débitage 

productions in Western Europe: New data from Isernia La Pineta t.3c (Upper Volturno 

Basin, Italy). Quat. Int. 357, 264–281. doi:10.1016/j.quaint.2014.06.055

Gliozzi, E., Abbazzi, L., Argenti, P., Azzaroli, A., Caloi, L., Capasso Barbato, L., Di Stefano, 

G., Esu, D., Ficcarelli, G., Girotti, O., Kotsakis, T., Masini, F., Mazza, P., Mezzabotta, C.,



Palombo, M.R., Petronio, C., Rook, L., Sala, B., Sardella, R., Zanalda, E., Torre, D., 

1997. Biochronology of selected mammals, molluscs and ostracods from the Middle 

Pliocene to the Late Pleistocene in Italy. The state of the art. Riv. Ital. di Paleontol. e 

Stratigr. 103, 369–388.

Hublin, J.-J., 2009. The origin of Neandertals. PNAS 106, 16022–16027.

Lamotte, A., Tuffreau, A., 2015. Acheulean of the Somme basin (France): Assessment of lithic

changes during {MIS} 12 to 9. Quat. Int. -. 

doi:http://dx.doi.org/10.1016/j.quaint.2015.08.058

Longo, L., Peretto, C., Sozzi, M., Vannucci, S., 1997. Artefacts, outils ou supports épuisés? 

Une nouvelle approche pour l’étude des industries du paléolithique ancien: Le cas 

d'Isernia La Pineta (Molise, Italie Centrale). Anthropologie 101, 579–596.

MacCurdy, G.G., 1915. Man from Ehringsdorf Weimar. Am. Anthropol. New Ser. 17, 139–

142.

Manzi, G., Magri, D., Palombo, M.R., 2011. Early–Middle Pleistocene environmental 

changes and human evolution in the Italian peninsula. Quat. Sci. Rev. 30, 1420–1438. 

doi:10.1016/j.quascirev.2010.05.034

Masini, F., Sala, B., 2011. Considerations on an integrated biochronological scale of italian 

Quaternary continentals mammals. Quat. 24, 193–198.

Michel, V., Shen, G., Shen, C.-C., Wu, C.-C., Vérati, C., Gallet, S., Moncel, M.-H., Combier, 

J., Khatib, S., Manetti, M., 2013. Application of U/Th and 40Ar/39Ar dating to Orgnac 

3, a Late Acheulean and Early Middle Palaeolithic site in Ardèche, France. PLoS One 8, 

e82394. doi:10.1371/journal.pone.0082394

Moncel, M.-H., Despriée, J., Voinchet, P., Tissoux, H., Moreno, D., Bahain, J.-J., 

Courcimault, G., Falguères, C., 2013. Early evidence of Acheulean settlement in 

northwestern Europe--la Noira site, a 700,000 year-old occupation in the center of 



France. PLoS One 8, e75529. doi:10.1371/journal.pone.0075529

Mourre, V., 2003. Discoide ou pas discoide? Réflezions sur la pertinence des critères 

techniques définissant le débitage discoide, in: Peresani, M. (Ed.), Discoid Lithic 

Technology, Advances and Implications. BAR Internetional Series 1120, pp. 1–18.

Mussi, M., 1995. The earliest occupation of Europe: Italy, in: Roebroeks  T., W.& van K. 

(Ed.), The Earliest Occupation of Europe. University of Leiden Press, Leiden, pp. 27–49.

Nicoud, E., 2011. LE PHENOMENE ACHEULEEN EN EUROPE OCCIDENTALE : 

Approche chronologique, technologie lithique et implications culturelles. Université de 

Provence.

Nicoud, É., 2013. Complexité des stratigraphies régionales et nouveau modèle d’apparition et 

de diffusion du phénomène acheuléen en Europe de L'ouest. Quaternaire 24, 407–417.

Nomade, S., Pereira, A., 2014. Datation 40Ar/39Ar du site de Guado San Nicola, in: Muttillo, 

B., Lembo, G., Peretto, C. (Eds.), L’insediamento a Bfacciali Di Guado San Nicola. 

Annali dell’Università degli Studi di Ferrara, Ferrara, p. 49.

Ollé, A., Mosquera, M., Rodríguez-Álvarez, X.P., García-Medrano, P., Barsky, D., de 

Lombera-Hermida, A., Carbonell, E., 2016. The Acheulean from Atapuerca: Three steps 

forward, one step back. Quat. Int. doi:10.1016/j.quaint.2016.01.042

Oms, O., Parés, J.M., Martìnez-Navarro, B., Augustì, J., Toro, I., Turq, A., Martinez-Navarro, 

B., Agusti, J., Martinez-Fernández, G., 2000. Early human occupation of Western 

Europe: paleomagnetic dates for two paleolithic sites in Spain. PNAS 97, 10666–10670. 

doi:10.1073/pnas.180319797

Parés, J.M., Pérez-González, A., Rosas, A., Benito,  a, Bermúdez de Castro, J.M., Carbonell, 

E., Huguet, R., 2006. Matuyama-age lithic tools from the Sima del Elefante site, 

Atapuerca (northern Spain). J. Hum. Evol. 50, 163–9. doi:10.1016/j.jhevol.2005.08.011

Parfitt, S.A., Ashton, N.M., Lewis, S.G., Abel, R.L., Coope, G.R., Field, M.H., Gale, R., 



Hoare, P.G., Larkin, N.R., Lewis, M.D., Karloukovski, V., Maher, B.A., Peglar, S.M., 

Preece, R.C., Whittaker, J.E., Stringer, C.B., 2010. Early Pleistocene human occupation 

at the edge of the boreal zone in northwest Europe. Nature 466, 229–33. 

doi:10.1038/nature09117

Pereira, A., Nomade, S., Voinchet, P., Bahain, J.J., Falguères, C., Garon, H., Lefèvre, D., 

Raynal, J.P., Scao, V., Piperno, M., 2015. The earliest securely dated hominin fossil in 

Italy and evidence of Acheulian occupation during glacial MIS 16 at Notarchirico 

(Venosa, Basilicata, Italy). J. Quat. Sci. n/a–n/a. doi:10.1002/jqs.2809

Peretto, C., 2013. Isernia La Pineta. Cosmo Iannone Editore, Isernia.

Peretto, C., 2005. The first peopoling of Southern Europe: the Italian case. Palevol 5, 283–

290.

Peretto, C., Amore, O., Antoniazzi, A., Bahain, J.J., Cattani, L., Cavallini, E., Esposito, P., 

Falguères, C., Hedley, C., Laurent, I., Le Breton, V., Longo, L., Milliken, S., Monegatti, 

P., Ollé, A., Pugliese, A., Renault-Miskosky, J., Sozzi, M., Ungaro, S., Vannucci, S., 

Vergés, J.M., Wagner, J.J., Yokoyama, Y., 1998. L’industrie lithique de Cà Belvdere i 

Monte Poggiolo: stratigraphie, matière première, typologie, remontage et traces 

d'utilisation. Anthropologie. 102, 343–466.

Peretto, C., Arnaud, J., Moggi-Cecchi, J., Manzi, G., Nomade, S., Pereira, A., Falguères, C., 

Bahain, J.-J., Grimaud-Hervé, D., Berto, C., Sala, B., Lembo, G., Muttillo, B., Gallotti, 

R., Thun Hohenstein, U., Vaccaro, C., Coltorti, M., Arzarello, M., 2015a. A Human 

Deciduous Tooth and New 40Ar/39Ar Dating Results from the Middle Pleistocene 

Archaeological Site of Isernia La Pineta, Southern Italy. PLoS One 10, e0140091.

Peretto, C., Arzarello, M., Bahain, J.-J., Boulbes, N., Dolo, J.-M., Douville, E., Falguères, C., 

Frank, N., Garcia, T., Lembo, G., Moigne, A.-M., Muttillo, B., Nomade, S., Pereira, A., 

Rufo, M.A., Sala, B., Shao, Q., Thun Hohenstein, U., Tessari, U., Turrini, M.C., Vaccaro,



C., 2015b. The Middle Pleistocene site of Guado San Nicola (Monteroduni, Central 

Italy) on the Lower/Middle Palaeolithic transition. Quat. Int. 

doi:10.1016/j.quaint.2015.11.056

Pettitt, P., White, M., 2012. The British Palaeolithic: Hominin Societies at the Edge of the 

Pleistocene World. Routledge.

Picin, A., Peresani, M., Falguères, C., Gruppioni, G., Bahain, J.-J., 2013. San Bernardino 

Cave (Italy) and the appearance of Levallois technology in Europe: results of a 

radiometric and technological reassessment. PLoS One 8, e76182. 

doi:10.1371/journal.pone.0076182

Piperno, M., 1999. Notarchirico. Un sito del Pleistocene medio iniziale nel Bacino di Venosa, 

Museo Pigo. ed. Edizioni Osanna, Roma.

Rocca, R., 2013. Peut-on définir des aires culturelles au Paléolithique inférieur ? Originalité 

des premières industries lithiques en Europe centrale dans le cadre du peuplement de 

l’Europe. UNIVERSITE PARIS OUEST NANTERRE LA DEFENSE.

Rolland, N., 1995. Levallois technique emergence: Single or multiple? A review of the Euro-

African record, in: Dibble, H.L., Bar-Yosef, O. (Eds.), The Definition and Interpretation 

of Levallois Technology. Madison: Prehistory press, pp. 333–359.

Rosas, A., Perez-Gonzalez, A., Carbonell, E., Van der Made, J., Sanchez, A., Laplana, C., 

Cuenca-Bescos, G., Parés, J.M., Huguet, R., 2001. Le gisement pleistocene de la Sima 

del Elefante, (Sierra de Atapuerca, Espagne). Anthropologie. 105, 301–312.

Rougier, H., 2003. Etude descriptive et comparative de Biache-Saint-Vaast 1 (Biache-Saint-

Vaast, Pas-de-Calais, France). Université de Bordeaux 1, Bordeaux.

Sala, B., Boulbes, N., Moigne, A.-M., Thun Hohenstein, U., 2014. L’insieme faunistico del 

giacimento, in: Muttillo, B., Lembo, G., Peretto, C. (Eds.), L’insediamento a Bifacciali 

Di Guado San Nicola, Monteroduni, Molise, Italia. Annali dell’Università degli Studi di 



Ferrara, pp. 59–78.

Santonja, M., Pérez-González, A., Domínguez-Rodrigo, M., Panera, J., Rubio-Jara, S., Sesé, 

C., Soto, E., Arnold, L.J., Duval, M., Demuro, M., Ortiz, J.E., de Torres, T., Mercier, N., 

Barba, R., Yravedra, J., 2014. The Middle Paleolithic site of Cuesta de la Bajada (Teruel,

Spain): a perspective on the Acheulean and Middle Paleolithic technocomplexes in 

Europe. J. Archaeol. Sci. 49, 556–571. doi:http://dx.doi.org/10.1016/j.jas.2014.06.003

Scott, G.R., Gibert, L., 2009. The oldest hand-axes in Europe. Nature 461, 82–85. 

doi:10.1038/nature08214

Segre, A.G., Biddittu, I., 2009. Pléistocène moyen et inférieur dans le Latium (Italie centrale). 

Anthropologie. 113, 59–65. doi:10.1016/j.anthro.2009.01.011

Shackleton, N.J., 1995. New data on the evolution of Pliocene climatic variability, in: 

Paleoclimate and Evolution, with Emphasis on Human Origins. Yale University Press, 

New Haven, pp. 242–248.

Shao, Q., Bahain, J.-J., Falguères, C., Peretto, C., Arzarello, M., Minelli, A., Thun-

Hohenstein, U., Dolo, J.-M., Garcia, T., Frank, N., Douville, E., 2011. New ESR/U-series

data for the early Middle Pleistocene site of Isernia la Pineta, Italy. Radiat. Meas. 49, 

847–852.

Terradas, X., 2003. Discoid flaking method: conception and technological variability, in: 

Peresani, M. (Ed.), Discoide Lithic Technology. Advances and Implications. BAR 

International Series 1120, pp. 19–31.

Terradillos-Bernal, M., 2013. Les gisements de Galería, Gran Dolina TD10 et Ambrona (le 

Complexe Inférieur) : trois modèles technologiques dans le deuxième tiers du 

Pléistocène moyen. Anthropologie. 117, 494–514. doi:10.1016/j.anthro.2013.10.004

Toro- Moyano, I., Barsky, D., Cauche, D., Celiberti, V., Grégoire, S., Lebegue, F., Moncel, 

M.H., de Lumley, H., 2011. The archaic stone tool industry from Barranco León and 



Fuente Nueva 3, (Orce, Spain): Evidence of the earliest hominin presence in southern 

Europe. Quat. Int. 243, 80–91. doi:10.1016/j.quaint.2010.12.011

Tuffreau, A., 1995. The variability of Levallois technology in northern France and 

neighbouring areas, in: Dibble, H.L., Bar-Yosef, O. (Eds.), The Definition and 

Interpretation of Levallois Technology. Madison: Prehistory press, pp. 413–427.

Tuffreau, A., Lamotte, A., 2010. Oldest Acheulean Settlements in Northern France. Quat. Int. 

Hum. Expans. Eurasia Favouring Limiting Factors 223-224, 455.

Vekua, A.K., 2002. A new skull of early Homo from Dmanisi, Georgia. Science (80-. ). 297, 

85–89.

White, M., Ashton, N., 2003. Lower Palaeolithic Core Technology and the Origins of the 

Levallois Method in North-Western Europe. Curr. Anthropol. 44, 598–609.

White, M., Scott, B., Ashton, N., 2006. The Early Middle Palaeolithic in Britain: archaeology,

settlement history and human behaviour. J. Quat. Sci. 21, 525–541. doi:10.1002/jqs.1034

White, M.J., Ashton, N., 2003. Lower Palaeolithic Core Technology and the Origins of the 

Levallois Method in North-Western Europe. Curr. Anthropol. 44, 598–608.

Figures

Fig. 1: Isernia La Pineta and Guado San Nicola localization in the Molise Region and 

examples of the lithic assemblages. a) Guado San Nicola; 1- Levallois core; 2-4- Levallois 

flakes; 5-7 – handaxes. b) Isernia La Pineta (Photos L. Lopez); 8-9- cores; 10 - retouched 

flake, 11-13 – flakes.

Fig. 2: Distribution map of the oldest sites attesting a Levallois debitage in Europe. 1) Cagny 

la Garenne (Lamotte and Tuffreau, 2015); 2) Guado San Nicola ((Peretto et al., 2015b); 3) AT Gran 

Dolina TD10 (Ollé et al., 2016); 4) Ambrona (Terradillos-Bernal, 2013); 5) Cuesta de la Bajada

(Santonja et al., 2014) ; 6) Organc (Fontana et al., 2013b; Michel et al., 2013) ; 7) Botany Pit (Ashton 



and Scott, 2015; Pettitt and White, 2012; White et al., 2006). Lithics implements not in scale. Map 

source Becker et al., 2015.






