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Abstract

Defining the processes involved in the technicédiical shifts from the Late Middle to the Early
Upper Palaeolithic in Europe (~50-39 thousand y&&kis one of the most important tasks facing
prehistoric studies. Apart from the technologici&ledsity generally recognised as belonging to the
latter part of the Middle Palaeolithic, some asskwgps showing original technological traditions
(i.e. Initial Upper Palaeolithic: Bohunician, Badiran; so called transitional industries:
Chatelperronian, Szeletian, Lincombian-Ranisiazsd@nowician, Uluzzian; Early Upper
Palaeolithic: Protoaurignacian, Early Aurignaciirst appear during this interval.

Explaining such technological changes is a crugtegh in order to understand if they were the result
of the arrival of new populations, the result ofglel evolution, or of long-term processes of
cultural and biological exchanges.

In this debate Italy plays a pivotal role, duettogeographical position between eastern and wester
Mediterranean Europe as well as to it being thatloo of several sites showing Late Mousterian,
Uluzzian and Protoaurignacian evidence distribaigrdss the Peninsula.

Our study aims to provide a synthesis of the altgléithic evidence from this key area through a
review of the evidence collected from a numberedérence sites. The main technical features of
the Late Mousterian, the Uluzzian and the Protgamacian traditions are examined from a
diachronic and spatial perspective.

Our overview allows the identification of major féifences in the technological behaviour of these
populations, making it possible to propose a nunabapecific working hypotheses on the basis of
which further studies can be carried out.

This study presents a detailed comparative studyhefwhole corpus of the lithic production
strategies documented during this interval, andciatuelement thus emerge: 1. In the Late
Mousterian tools were manufactured with great &ttenbeing paid to the production phases and
with great investment in inizializing and managoae convexities; 2. In contrast, Uluzzian lithic
production proceeded with less careful manageménthe first phases of debitage, mainly
obtaining tool morphologies by retouching. 3. I tArotoaurignacian the production is carefully
organized and aimed at obtaining laminar blanksr{ipéladelets) usually marginally retouched.
These data are of primary importance in order s&ss the nature of the "transition” phenomenon
in Italy, thus contributing to the larger debateuattthe disappearance of Neandertals and the hrriva

of early Modern Humans in Europe.
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1. Introduction

Between 50-39 ka cal BP, Western Eurasia was teeesof one of the most debated events in
prehistory: the demise of the autochthonous Neaaldgopulations and their replacement by
Modern Humans (hereafter MHs). Along with this ¢alibdiological turnover, significant techno-
cultural changes took place among Palaeolithicdrugétherer societies, notably the introduction of
novel lithic production techniques, of new bone éttdc tool types, as well as of the systematic
use of ornamental objects and colouring substaiiMebars, 1989; Bar-Yosef, 2002).
Understanding the dynamics that pushed this conmpit@xomenon requires an in-depth knowledge
of the biological and cultural processes that drbvehich reveals the potential for adaptation and
innovation amongst both late Neandertals and ediis (Bar-Yosef, 2002; Hardy et al., 2008;
d’Errico et al., 2012; Hublin, 2012; 2015; VillacdRoebroeks, 2014; Fu et al., 2014; Higham et al.,
2014; Hershkovitz et al., 2015; Pagani et al., 2(Adsth et al., 2016; d’Errico and Colagée, 2018).
The period of interest falls in the middle of Maitsotope Stage 3(MIS 3: 60-30 ka cal BP) and
was climatically unstable, with temperate phaseésrinpted by cold and often arid episodes in
southern Europe known as Heinrich Event 5 (49-4Y d&&d Heinrich Event 4 (40.2-38.3 ka)
(Sanchez Gonii et al., 2008; Muller et al., 2011odRley et al., 2012). Further, HE 4 closely
followed the volcanic event known as the Campatgammbrite (40Ar/39Ar age: 39.85 £+ 0.14 ka;
Giaccio et al., 2017 and references therein).

In this context, both Neandertals and MHs had telbp, renew and update their ability to exploit
resources in an environment characterized by higlNerse geomorphological and latitudinal
conditions that often rapidly fluctuated as a residlclimate change (Davies and Gollop, 2003;
Davies et al., 2003; 2015; Stewart et al., 2003) Xadel et al., 2003; Lowe et al., 2012).

As for the 50-39 ky cal BP interval, Hublin (201f&ntatively proposed the following four-part
division of the cultural entities of Europe duriddlS 3: 1. the Middle Palaeolithic techno-
complexes; 2. the Initial Upper Palaeolithic teclwoonplexes (Emirian, Bohunician, Bachokirian)
currently limiteded to eastern and central Eurdpehe so-called "transitional” techno-complexes:
the Chatelperronian and the Uluzzian in Westernidde@nean Europe, the Neronian in southern
France, the Lincombian-Ranisian-JerzmanowicianantiNern Europe and the Szeletian in Central-
Eastern Europe; 4. the Upper Palaeolithic techmoptexes, namely the Protoaurignacian, Early
Aurignacian, and Aurignacian techno-complexes.

The problem is that the four groups of techno-caxgs almost completely overlap chronologically
(e.g.Douka et al., 2014; Higham et al., 2014) dnad, texcept for the Middle Paleolithic which is so
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far associated with Neanderthals (e.g. Schmitz. eP@02; Lalueza-Foxet al., 2005 but cf. Harvati
et al., 2019), very few of the assemblages compgogiam are associated with diagnostic human
remains (e.g. Benazzi et al., 2011; Hublin, 201&va et al., 2018).

This, of course, raises the thorny question of Ywbiebne can extrapolate the biological identity of
the makers (Neandertals or MHs) of a given assegeblmsed on an association at other sites,
which on the strength of current evidence seemsamanted (Hublin, 2015; Kuhn, 2018; Slimak,
2018).

Italy plays a pivotal role in this ongoing debateedto both its geographical position between
eastern and western Mediterranean Europe, as wal) &s vast ecological diversity. Numerous
Late Mousterian, Uluzzian and Protoaurignaciarnssitistributed across the Peninsula, provide us
with the empirical basis for studying continuitieeid discontinuities in this mosaic of local
traditions and new technological trends.

In Italy, the Mousterian is attributed to the Neartdls based on the association between
Mousterian lithic assemblages and Neandertalslfof2alma di Cesnola, 1996) at Buca del Tasso
(Cotrozzi et al., 1985), Grotta delle Fate (Giaocolt al., 1984), Grotta Fumane (Benazzi et al.,
2014), Riparo Tagliente (Arnaud et al., 2016), Grdiadale (Arnaud et al., 2017), Grotta Breuil
(Manzi and Passarello, 1995), Grotta del Fossel(dfedlegni, 1992), Grotta Guattari (Arnaud et
al., 2015), Riparo del Molare (Mallegni and Ronelit 1987), Grotta del Cavallo (Messeri and
Palma di Cesnola, 1976; Fabbri et al., 2016), @Grd#l Bambino (Blanc, 1962a; 1962b), Grotta
Taddeo (Benazzi et al., 2011). The Late Moustesanainly characterised by the use of Levallois,
discoid and unidirectional volumetric debitage,hwé preference for the production of elongated
blanks in its latest stages (e.g. Peresani, 20Ean@, 2016; Carmignani, 2017; Marciani, 2018).
Sporadic use of ornaments (Romandini et al., 2@bd) bone tools is documented (Jéquier et al.,
2012; Romandiniet al., 2015).

The Uluzzian is currently considered to bea proadiddiHs (Benazzi et al., 2011, Moroni et al.,
2013, 2018a; for an opposing view see Zilhdo et28l15, Villa et al., 2018) mainly due to the two
decidous teeth of Grotta del Cavallo. Its hallmaaks the significant use of the bipolar technique,
the presence of lunates and the abundance of eapess (Palma di Cesnola 1989; Riel-Salvatore
2009; Moroni et al., 2018a).

The Protoaurignacian is attibuted to MHs, as it baen confirmed by the two MH incisors
retrieved at Riparo Bombrini and Grotta di FumaBen@azzi et al., 2015). The main features of this
techno-complex are cores meant for the recurreddymtion of blades and bladelets, as well as the
use of marginally backed bladelets (Falcucci et 2018a, 2018b; Negrino and Riel-Salvatore,

2018, Riel-Salvatore and Negrino, 2018a). Both Wiezzian and the Protoaurignacian are
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characterised by the occurrence of ornaments omenahells, of bone points and of colouring
substances, though there is some regional diffierent their distribution across the Peninsula
(Stiner, 1999; d’Errico et al., 2012; Tejero andn@ldi, 2015 and see Arrighi et al., in this spécia
issue).

The foremost aim of this paper is to give an updiatnthesis of the lithic assemblages occurring
during the "MP-UP transition" in Italy. We want ¢valuatete chnological changes involved, based
on a critical review of the lithic techno-complex®s Italy found in layers from key stratified
reference sites reliably dated to MIS3. This studgnds to lay the foundations for the research

already underway and to highlight gaps in our kremlgk that remain to be filled by future work.

1.1 Geographical distribution, stratigraphies and chronology

Sites are not evenly distributed, and several amash as the Po plain, the Apennine chain, the
Adriatic coastal belt and the main islands, appg&déine moment devoid of human occupation during
MIS3, possibly due to the late Pleistocene-Holocge®morphic evolution of these regions
(Antonioli and Vai, 2004). Conversely, there arensaegions/districts of variable size with clusters
of sites (Figure 1). This pattern, which remainsaried from the Late Mousterian to the Uluzzian
until the Protoaurignacian independently of the hamof sites involved, results from a
combination of causes such as: 1) the occurrenadiroftically and environmentally favourable
niches; 2) the possibility that several sites wen@ded or buried because of geological events; 3)
the Late-glacial and Holocene marine transgressvbich submerged coastal sites (Antonioli,
2012); and 4) the uneven spatial distribution ageketbpment of field investigation and research.
The presence of the Late Mousterian, the Uluzzrghthe Protoaurignacian has been ascertained in
many caves and rock shelters, four of which (Grdit&umane, Grotta La Fabbrica, Grotta di
Castelcivita, Grotta della Cala) have yielded seqgas containing all three techno-complexes. In
these sites, the sequence (from the bottom) is istendy Mousterian — Uluzzian -
Protoaurignacian, according to both the stratigiapiosition and the chronological data (Figure
2a). Otherwise, in the absence of the Uluzzian,sbhguence is Mousterian — Protoaurignacian
(Mochi and Bombrini) or Mousterian — Uluzzian (Geodel Cavallo, Riparo del Broion) (Figure
2b). No evidence of interstratification has eveerbdound in Italy. Importantly, a stratigraphic
discontinuity, usually represented by volcanic tayeerosional events or sedimentary hiatuses,
recurs between the Mousterian and the overlyingriain southern Italy, suggesting a break in the
human occupation of these sites (Fumanal, 1997esBar et al., 2014; Moroni et al., 2018a;
Zanchetta et al., 2018) and in Liguria at RiparochdGrimaldi et al., 2014).
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In the Salento region, several sites with Uluzziaoupations (Grotta del Cavallo, Grotta di Uluzzo,
Grotta di Uluzzo C, Grotta di Serra Cicora, Grdttario Bernardini and Grotta delle Veneri) are
clustered within an area of a few krdmong these, Grotta del Cavallo remains up tilrthe type
site, with optimal condition for studying the Uluaa in its chrono-cultural development. Here
three main phases have been identified: the ardblizzian (layer Elll), the evolved Uluzzian
(layers EIlI-I) and the late (or upper) Uluzziany@a D) (Palma di Cesnola, 1993). The archaic
Uluzzian is also recorded at Bernardini (layer AlWhile the Upper Uluzzian has been found at
Uluzzo (layer N), Uluzzo C (layers D-C) and Bernardlayer All-1). According to Palma di
Cesnola, the very final Uluzzian is absent at Grdil Cavallo. It has, however, been identified in
the nearby cave of Serra Cicora (horizon D of laBgrwhere it is followed by the so-called
"Uluzzo-Aurignaziano" (A, B and C of layer B) (Pandi Cesnola, 1993). Outside Apulia the
archaic phase is not recorded: Grotta della Cath @rotta di Castelcivita (Campania) yielded
evidence of the final and evolved phases respdgtii&enini et al., 1997; Gambassini, 1997).
Grotta della Fabbrica (Tuscany) contains a latéir@ Uluzzian occupation (Dini and Conforti,
2011; Dini and Tozzi, 2012; Villa et al., 2018),daGrotta di Fumane and Riparo del Broion have
been attributed to the evolved Uluzzian (Peresaai.£2019).

The boundary between the Middle and the Upper Bkt falls in a time span close to the limit
of radiocarbon dating capability. However, over tast years, advancements in dating methods,
such asC, TL and OSL, have significantly improved the ability of dates on charcoal (ABOXx)
bone (ultrafiltration), shells and sediments (Higha2011), leading to refine the timing of the
Middle to Upper Palaeolithic shift in Europe. Acdimg to Higham and colleagues (2014), MHs
and indigenous populations coexisted in Europafdeast 5,400 -2,600 years (probability: 95.4%),
since Neandertals definitively disappeared fromterasand central Europe about 41,030-39,260
years cal BP.

Due to the intense activity of Italian volcanoessderranean Palaeolithic stratigraphic sequences
often contain tephra layers, which represent ingmarchronological markers also functioning as
isochrons on a large geographical scale. At GradiaCavallo the whole Uluzzian package is
sandwiched between two tephra layers (Fa and Ghi¢ -Y-6 green tuff of Pantelleria and the Y-5
Campanian Ignimbrite (Cl) dated at 45.5 + 1.0 kd 38.85 + 0.14 ka respectively (Zanchetta et al.,
2018). The latter of which embodies, in fact, tleeyvchronological limits of the Uluzzian techno-
complex in southern ltaly (Table 1 SM, Figure 3he$e limits are entirely consistent with the
radiocarbon chronological model obtained from thme site (Benazzi et al., 2011; Douka et al.,
2014). Tephra layers attributed to the Cl were tbtmseal the Protoaurignacian at the Campanian
sites of Castelcivita (Gambassini, 1997) and Sefiuxorsi et al., 1979) and overlie the Uluzzian
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context at Klissoura Cave (Greece) (Koumouzelialgt2001; Stiner et al., 2007) and a possible
Uluzzian evidence at Crvena Stijena (Montenegrojh@ifovic and Whallon, 2017; Morin and
Soulier, 2017).

Based on the radiometric evidence, from 50 to 38ataBP the lItalian territory is characterised by
the synchronous occurrence of various culturaltiestboth in the North and in the South (Figure
4). Although Grotta della Cala is one of the kegusnces of the MP to UP transition in Italy (and
for this reason has been included in Table 1 Sy 1), radiocarbon dates obtained from this site
for the Uluzzian and Protoaurignacian levels muestcbnsidered unreliable as they are much too
young relative to those for comparable assemblafjesther sites. This issue is currently under
investigation and a new dating project, includin§LQdating, has been launched at this cave by the
Oxford University Lab. As research currently stagnttee oldest evidence of the Uluzzian is
recorded in southern ltaly (Grotta del Cavallo) riBezi et al.,, 2011; Zanchetta et al., 2018),
whereas the oldest dates relating to the Protoaacign have been found in northern Italy (Mochi
and Fumane) (Douka et al., 2012; 2014) (Table 1 $Mure 3). Assuming that exogenous
populations of MHs introduced both the Uluzzian éimel Protoaurignacian, radiometric data seem
to indicate different migration routes. If the dable dates converge to suggest a quasi-lineannort
to-south diffusion of the Protoaurignacian (Palm&esnola 2004b), a different and more complex
model seems to apply to the Uluzzian. Admitting tiaion of an external provenance of this
technocomplex (Moroni et al.,2013) (contrary tooaal origin and development of it, see for
instance Greenbaum et al., 2018), there is theilplitysthat the Uluzzian groups followed two
different routes into Italy: the one through theadto channel up to the lonian coast of the Salento
and the other along the Balkanic coast of the Aidriand then across the now-submerged Great
Adriatic Plain up to the Colli Berici. The occurenof several Uluzzian assemblages along the
Tyrrhenian side as far north as Tuscany could Ipdaged by Uluzzian groups migrating northwest
from the core area in the Salento. This hypothesisnsistent with the more recent chronologies of

the Campanian (Castelcivita, Cala) and the Tuskar-ébbrica) (Villa et al., 2018) assemblages.

2 Material and Method

2.1 Analytic Method

In order to build a consistent reference sectioa,conducted a thorough review of the relevant
scientific literature for the interval 50,000-3900§@ears BP, limiting our geographical scope to
Italy. The bibliographic references are based ommseaentific publications such as journal artigles
Master’'s and PhD theses, conference proceedingsthedsubject-specific publications in English,

Italian, Spanish and French.



238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

266
267
268
269
270

All the data was registered and standardised iAcess database. The criteria recorded to refer to
the general characterisation of an assemblagetaridciation are: name of the site, type of site,
geographical coordinates (when available), regievels. For the chronology, we collected: MIS,
laboratory code, date range, dating method, caétdr8P range (68,2%), indirect dating. Finally,
for the lithic collection, which is the main objeat this work, we recorded information about the
structural conception of debitage (Boéda, 2013) @mtept and method of debitage (Inizan et al.,
1995): discoid (Boéda, 1993; Peresani, 2003); LUewal preferential or recurrent unipolar,
centripetal or convergent (Boéda, 1994); Kombewad) 1938); SSDA (Forestier, 1993); laminar
and lamellar debitage (Boéda 1990; Reévillion & Tedfu 1994); and target product (flake, flakelets,
blade, bladelets) (Inizan et al.,1995); then theesyof most commonly used raw material (e.g.
chert, jasper, limestone, siliceous limestone) taedtype of initial block (pebbles, nodules, slabs
others).

For the Mousterian, we documented 29 assemblagagndirom 24 sites, most of them recently
studied with the technological approach so almbgha data were updated and available. For the
Uluzzian, we documented 13 assemblages from 1l1laeobbgical sites. However, only five
assemblages were published: Cavallo E Ill (Mordnale 2018a), Colle Rotondo (Villa et al.,
2018), Fabbrica 2 (Villa et al., 2018), Riparo Bmoilf, 1g (Peresani et al., 2019), and Fumane A3
(Peresani et al., 2016, 2019). Castelcivita rgai}, pie and rsi; Uluzzo C and Cavallo Ell-1 and D
are currently under investigation so we present @published data. For the Protoaurignacian, we
documented assemblages from 9 sites; however tledioal data are currently available only for
Fumane A1-A2 (Falcucci et al., 2017; 2018; Falcuoul Peresani, 2018), Mochi G (Bertola et al.,
2013; Grimaldi et al., 2014) and Bombrini A1-3 (R8alvatore, 2007; Negrino and Riel-Salvatore,
2018; Riel-Salvatore and Negrino, 2018a and bjs Itlear that there is a disparity of studied
assemblages across the three techno-complexed) hite result of a combination of the amount
of studied sites, the analytical protocol use, tnedaccessibility of raw data. For this reasorthis
paper, we only present qualitative data. For a iBpeevaluation of quantitative data for each
site/assemblage, it is necessary the access tdatawhich is not available at the moment.

2.2 Vocabulary and epistemological basis

In lithic studies, vocabulary is a problematic sdiecause it reflects distinct schools of thougillt a
different approaches. Thus adopting a particulazabalary requires the comprehension of the
philosophical and epistemological world from whitlerives. Consequently, choosing a particular
terminology is both an epistemological choice amdhidosophical statement.
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One of our most challenging tasks was to standauritie terms that each scholar used to refer to
each matter relating to lithic studies (i.e. tequa, method and concept of debitage) in order to be
able to compare assemblages studied by scholdrsdgtinct backgrounds. In order to give here a
comprehensive representation of this vocabulatire) to specific lithic production, we chose to
interpret the available bibliography according wéBa (2013).

The ‘Boéda approach’ is used by a restricted grolupesearchers and has been codified in the
recent text Techno-logique & Technologie: Une paléo-histoire s debjets lithiques
tranchant§(Boéda 2013). This volume admittedly articulatesi@vel framework that has been
criticized by some as lacking in general descrgfpotential and applicability (Frick and Herkert,
2014). However, because it allows for a systendgimition of each assemblage, we have adopted
it here because it allows an evaluation not onltheftechnical features of each stone tool, but als
the ideal template on which it was based and thatacterises each techno-complex. Especially as
concerns cores, it help to overcome the limitatraposed by classifications based solely on core
morphology or scar directions and permits a compldmprehension of the volumetric and
structural identity of each item.

Depending on the management of the block to bedlaks volumetric and structural analysis, and
the end-products, Boéda establishes a fundamentsioth between additional and integrated core
types.

The additional core types include pieces where paly of the volume of the block is utilized as a
core. That is, the core is made up of two indepengarts: one is the active volume or the used
portion, alias the coresensu strictpthe other is the passive volume, the block portidnich is not
necessary for the realization of the objective.S[i an additional core it is possible to have two
more useful volumes (cores) in the same block, wihi@ans two or more series of blank can be
knapped completely independently of each other. gnathers, the types of debitage identified as
additional are: debitage of orthogonal planes applodunistic surface exploitatiprsystem par
surface de débitage alterné SSDA (Forestier, 1993; Ashton et al., 1994),unoktric laminar
production without management of convexities (Gauidh and Carpentier, 1995; Boéda, 1997),
kombewa reduction sequence (Owen, 1938a) unipblpglar and centripetal surfaces debitage
(Bordes, 1961; Otte et al., 1990; Boéda et al.619@ Lumley and Barsky, 2004; Vallin et al.,
2006), debitage of axial plan, and debitage aimgaucing triangular flakes (Locht et al., 2003;
Marciani, 2018).

The integrated types comprise pieces in which titeeesvolume is used as a core, i.e. the whole
volume of a core is involved in the realisatiorpobducts. The core in its entirety is an integatt p

of a comprehensive productive synergy. Moreovemsitterable effort is invested in the first phases
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(initialisation and configuration) of core reductiodFrom the very beginning of the reduction, the
knapper is working to realise a specific, predeteeth stone product. Integrated cores are thus able
to produce a recurrent series of products follonenpigh degree of pre-planning. The types of
debitage identified as integrated are: discoidapydal, Levallois and laminar (Boéda, 2013).

This distinction allows us to consider technologiparameters in combination with behavioural
factors. The differentiation of types is based lo& ¢vidence produced by specific human actions,
by which we can describe the degree of predetetiomased to obtain the target object and the
degree of pre-planning involved in block selectaord in the management of the flaking activity
(Marciani, 2018).

Regarding integrated concepts, such as Levall@spdl and lamellar productions, there is general
uniformity, whereas interpreting the vocabularyatiglg to other production modes was a bit more
difficult. Therefore, in order not to misrepreselata, we expanded the categories by considering as
additional all the productions labelled in thertteire as: SSDA, Kombewa, Kombes@nsu laty
opportunistic, volumetric debitage (with no manageatof the convexities), semi-turning debitage,
orthogonal debitage, unipolar, bipolar and centapsurface debitage. We are well aware that this
is a simplification of Boéda’s method, due to thetfthat we had to apply it on data taken from
already published papers. This admittedly rungidieof over simplifying each assemblage's actual
characteristic. However, in order to develop a Isgtit overview over time and space scales as
large as the ones under consideration here, weeddedapply some key parameters, which proved
useful for comparing sites studied by differentaals with different approaches, and to various
depth.

3 Mousterian

The Late Mousterian has a patchy distribution aciftady. It is characterised by the dominant use
of the Levallois concept, which is widely utilised most sites in all its modalities, especially the
recurrent ones. In north eastern lItaly, the Levallmipolar modality turns to centripetal in thetla
exploitation stages at Fumane (Peresani, 2012SamdBernardino (Peresani, 1996). However, an
alternance of the Levallois with the discoid isadpd from Fumane and Rio Secco (Peresani,
2012; Peresani et al., 2014, Delpiano et al., 208hhe northwestern part of Italy (the Ligurian -
Provencal arc), the Levallois and the discoid cpteeither coexist (Bombrini, Mochi, Principe —
Grimaldi and Santaniello, 2014; Rossoni-Notter let 2017; Negrino and Riel-Salvatore, 2018;

Riel-Salvatore and Negrino, 2018b), or only thecdid debitage occurs (see, e.g. layer Il Arma
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delle Manie; Leger, 2012). Discoid debitage is albaracteristic of the Late Mousterian in some
Apulian sites, such as Cavallo and Bernardini (Ggnami, 2011; 2017; Romagnoli, 2012).

Sites in Central Italy are also characterised leydrevalence of the Levallois debitage. Some of
them, like Grotta Breuil and Grotta dei Santi sh&imneilar geomorphological settings, and they both
exploited small pebbles using recurrent unipolavdleis debitage limited to one or two
generations of target objects (Grimaldi and Spihepp2010; Grimaldi and Santaniello, 2014;
Moroni et al., 2018b).

The sites located in southern ltaly are charaadrisy a predominance of Levallois debitage
utilising recurrent unipolar and convergent modeditwhich, at the end of the reduction sequence,
usually changed to a centripetal or preferentiatlatity. This pattern is mainly found at Riparo del
Poggio (Caramia and Gambassini, 2006; Boscata,e2@G09), Castelcivita (Gambassini, 1997) and
at Oscurusciuto (Marciani et al., 2016; 2018; Spémget al., 2016; 2018; Ranaldo, 2017; Marciani,
2018).

In the Salento, at Grotta Romanelli, the Levallssgquence follows two dominant recurrent
modalities: the centripetal and the unidirectionat; Grotta Mario Bernardini the recurrent
centripetal Levallois predominates, like at UluZz@Spinapolice 2018a; 2018b).

The production of blades is also known from sevsit@s: on the one hand, as a Levallois end-
product mainly at Fumane (Peresani, 2011; Gen@di6R Riosecco (Peresani et al.,2014), Monte
Netto (Delpiano et al., in press), Mochi (Grimalhd Santaniello, 2014), Poggio (Caramia and
Gambassini, 2006), Castelcivita (Gambassini, 1998gurusciuto (Ranaldo et al., 2017; Marciani,
2018), Cavallo and Bernardini (Carmignani, 2011);tbe other hand, as a unipolar volumetric
debitage, at Fumane (Peresani, 2011), Madonnadel# (Cauche, 2007), Grotta dei Santi (study
ongoing), Grotta Breuil (Grimaldi and Santaniek®14) Grotta Reali (Arzarello et al., 2004) and
Oscurusciuto (Ranaldo et al., 2017). The sporadidyxction of bladelets is attested at the sites of
Fumane (Peresani and Centi di Taranto, 2013; Reresal., 2016), Grotta dei Santi (Moroni et
al.,2018b), Oscurusciuto (Marciani et al., 2016;réfni 2018), and Cavallo (Carmignani, 2010).
Blades and bladelets were produced by utilisindh hagvallois and volumetric debitage, adapting
and controlling the reduction sequences to suidréety of raw blocks, such as pebbles, slabs and
nodules.

The essential characteristics of the Italian Lateiterian can be summarised as follows.

Raw material procurement

The raw material procurement exploits mostly loocalcircum-local sources and, exceptionally
exogenous sources (Spinapolice, 2012; Delpiand.,e2@18). The reduction is applied to a great

variety of block types, such as pebbles, noduled stabs (Figure 5) (Table 1).
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Concepts of debitage

We note the general occurrence of integrated ptamuenethods (the Levallois, and to a lesser
extent, the discoid), which predominated over aold#l methods (unidirectional volumetric
debitage, opportunistic debitage, SSDA, kombewa).

Direct percussion is carried out freehand with &l Hemmerstone. In some sites, bipolar knapping
on anvil also occurs, although at very low frequesi¢Figure 6) (Table 1).

Objective of debitage

Production is mainly aimed at obtaining flakes, nglated supports, blades and occasionally
bladelets (Figure 6, 7) (Table 1).
Retouched tools

There is a systematic production of scrapers, mastle-scrapers with variable evidence of
reduction leading to the appearance of double aginwg and thinned types (Figure 6, 7) (Table 1).
Notably, the major technical effort occurs mostly the production phase and not in the

transformation/curation phases.

4.Uluzzian

The Uluzzian was initially identified by A. Palma @esnola (1963; 1964) at Grotta del Cavallo,
Uluzzo bay (Salento, Apulia), in 1963-64. Betwe&63 and 2004 (Palma di Cesnola, 2004b), he
published extensively on the new techno-complexjgushen-current methods (i.e., largely the
Laplace typology). Since then, there has been tineconfusion in the literature regarding the
technological features of the Uluzzian, this baedsgentially due to two related factors: a) theaise
the fundamentally typological studies of Palma és@bla as a point of reference, owing to the
absence of an exhaustive modern revision of thezZiim lithic material in general; b) the
attribution to this cultural entity of layers A3dA4 of Grotta di Fumane, regardless of the clearly
Mousterian component shown overall by layer A4 ¢€Baniet al., 2016). This latter component is
reported by Peresani et al., (2016, 2019) as aakpgct of the earliest Uluzzian (for an opposing
view see Palma di Cesnola 1993 and Moroni et 8[83). Therefore, despite the attribution in
2011 of the two human teeth from the lowermostidi of Grotta del Cavallo to MHs (Benazzi
et al., 2011), the Uluzzian has been assignedetdighof the transitional complexegnsuHublin
(2015 and references therein), namely those asagebdisplaying a co-occurrence of Middle and
Upper Palaeolithic characteristics and thus coms@tlas expressions of last Neandertals. Moreover
sharp criticism has been reported on the assogiagtwveen human teeth of the layer Elll at Grotta
del Cavallo (uncontroversially attributed tdomo sapiens(Benazzi et al., 2011)) and the

stratigraphic association with Uluzzian artefa®ar(ks et al., 2013; Zilhdo et al., 2015), critiques
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that have been the subject of detailed rebuttashbpefully have definitively clarified such issue
(Moroni et al., 2018a; Ronchitelli et al., 2018).

Only very recently it has become possible to digpskt of preconceptions (about the Uluzzian),
including the occurrence of a combination of MP &Rl technologies. This was the result, first of
all, of a detailed revision of a large sample & tithic assemblage from Grotta del Cavallo, layer
Elll (Moroni et al., 2018a) and from Grotta di Galstvita carried out under the aegis of the
European project SUCCESS. As one of the resulteisfrevision and of the discovery of a further
Uluzzian site investigated in the North of ItalyipRro del Broion (Peresani et al.,2019), the nature
of layer A4 of Fumane (the layer supporting thgiorof the Uluzzian as rooted in local Mousterian
(Peresani et al., 2016)), has been reconsideratli@dayer proved to be more consistent with
Mousterian characteristics. Furthermore, the chiamical overlap recorded between Riparo del
Broion and Fumane layer A3 points to a deviatiorthe latter from the more typical Uluzzian
outline, which needs to be investigated in depthhie future (Peresani et al.,2016; 2019). The
arrival of the Uluzzian marks a sharp break witk fireceding and partially coeval Mousterian
techno-complex. Data presented here are inferrad rom past (Palma di Cesnola, 1993;
Gambassini, 1997) and more recent sources (Roficheteal., 2009, 2018; Riel-Salvatore,
2009;2010; Boscato et al., 2011; Boscato and Qngz2012; De Stefani et al., 2012; Douka et al.,
2012; 2014; Wood et al., 2012; Moroni et al., 202316; 2018a; Villa et al., 2018; Peresani et al.,
2019) as well as from ongoing studies.

The assemblage from Levels 1g, 1f at Riparo deldBrehows a high fragmentation rate caused by
the use of bipolar knapping technique, and a larantellar production (Peresani et al., 2019).

La Fabbrica is characterised by cores with a fiakisg platform opened by a single scar or by
previous scars orthogonal to the debitage surfdoehnpresent unidirectional parallel removals.The
exploitation could involve only one or two adjacetebitage surfaces. Sometimes orthogonal
removals on one or two debitage surfaces have temrded together with an abundant bipolar
component (Villa et al., 2018).

At Colle Rotondo unidirectional, bidirectional oruihdirectional cores with parallel removals on
one, or more surfaces of debitage, are very comrfbe. striking platform can be cortical or
opened by one or several removals (Villa et al1&0Again the bipolar tecnique is reported as
being the dominant reduction strategy.

Uluzzo C is characterised by the production of elet$ and flakelets produced by both volumetric
debitage with a direct percussion technique andhanadebitage resulting from the use of the
bipolar technique (Spinapolice et al., in prepargti This same co-occurrence of these two

components has also been noted in the Uluzziamdages at Castelcivita.
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These sites which till now have been studied bydchrological approach show some internal

variability (possibly due to the different chrongical phases that they represent or to different

local adaptation) in the mode of production buth&t same time several common features can be

underlined. We note that the Levallois and disa®titage which characterised the Mousterian are

missing in the Uluzzian (except at Fumane (Perestaal., 2016; 2019). It is clear that the presence

of a bipolar production and a volumetric debitagedpiced by direct percussion define the techno-

complex. However, it is necessary to better defirese two components, to see whether they are

part of the same sequence or rather representistioat reduction sequences.

The main characteristics of the Uluzzian lithicustty can be summarised as follows:

» extensive use of the bipolar technique with systiic production of flakes and blades of very
small dimensions;

* a volumetric debitage with a direct percussion mégpie; management of the striking platform
and of the lateral and distal convexities is maprgsent in the last phases;

» absence of Levallois and discoid debitage;

» low technical effort in the production phase;

» occurrence of new tools: the lunates;

» systematic production of short end-scrapers abssand flake.

Raw material procurement

Apart from the north Italian contexts where changesaw material procurement were influenced
by the availability of knappable stone, the prooweat of raw material remains generally confined,
like for the Mousterian, to local and circum-losalurces (Dini and Tozzi, 2012; Villa et al., 2018;
Moroni et al.,, 2018a) although an increase in ggsexogenous flint has been noted from the
archaic to the final phases in Salento (Ranaldd. 2017a) (Figure 5) (Table 1).

Concepts of debitage

The integrated production concepts (i.e. Levalldiscoid) typical of the Mousterian are lacking.

On the other hand, additional debitages prevad. (unipolar volumetric debitage). Among

percussion techniques, the bipolar knapping onl asmvhe most used, combined with the unipolar
direct freehand percussion technique. From theagrdb the late/final Uluzzian, the use of bipolar
technique decreases and laminar products are atsined from ad hoc partially prepared cores
(Figure 6) (Table 1).

Bipolar products have peculiar documented charnattes (Barham, 1987; Knight, 1991; Guyodo
and Marchand, 2005; Bietti et al. 2010; BradbuB4@ Soriano et al., 2010):

» sheared bulbs of percussion;

» shattered butts, or they are reduced to a poiatlioe;



473
474
475
476
ar7
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506

 the longitudinal profile of the ventral face is geally rectilinear;
» the ventral and dorsal faces often very similar;
» the ventral face sometimes characterised by veamyqamced ripple marks.

Objective of debitage

The typical products resulting from bipolar redantare thin and straight small flakes and flakelets
sometimes smaller than 1 cm, and small blades/etdts] Other distinctive products are thick
blades/small blades with quadrilateral cross-sastidMany of the bipolar products, especially those
of very small dimensions, are supposed to have haérd "as is" without any modifications (see
for more details Riel-Salvatore, 2009; Moroni et aD18a). As the Uluzzian evolves over time we
note an increase in the production of blades (mantall blades and bladelets) which generally
become more standardised (Figure 6, 8) (Table 1).

Retouched tools

Formal tool sare mostly backed pieces (mainly lesiatshort end-scrapers and side-scrapers as well
as some denticulates. At Cavallo, marginally back®adll blades with irregular profiles, produced
through the bipolar technique (unlike classic Dufbladelets), have sporadically been found in
layer Elll. Furthermore, a few marginally backedd®lets are present in layer D (study ongoing).
The occurrence at Grotta del Cavallo and Castédcvi some flattened sandstone pebbles used as
anvils must also be noted.

Due to the characteristics of raw material (silegdf limestone slabs), a peculiar tool production,
distinctive of the Salento region (mainly duringg tarchaic phase) consists of directly employing
thinner (15-5 mm) naturally fragmented slabs (las)ras blanks for retouched tools without any

previous debitage modification (Figure 6, 8) (Tab)e

5. Protoaurignacian

The Protoaurignacian has been considered one otuheral manifestations of the initial MH
migration into Europe (Bailey and Hublin, 2005; Me$, 2006; Nigst et al., 2014; Benazzi et al.,
2015). It appears over a vast geographic regiotudingy Italy (e.g. Fumane (Bartolomei et
al.,1994; Broglio et al.,2005; Bertola et al., 20Falcucciet al.,2017), Mochi (Kuhn and Stiner
1998; Bietti and Negrino, 2008; Grimaldiet al.,2D1Bombrini (Bietti and Negrino, 2008; Bertola
et al., 2013; Negrino et al., 2017; Holtet al.,201& Fabbrica (Dini et al.,2012),Paglicci (Palma d
Cesnola, 2006) Castelcivita (Gambassini, 1997) &wtino (Accorsi et al., 1979). The
Protoaurignacian is characterised by technologimmavations in the lithic production and by the
abundance of bone tools (awls and needles), oatdeparsonal ornaments (including numerous

perforated shells) (for an updated review on ormameee Arrighi et al., in this Special Issue).



507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

The lithic typology of the Protoaurignacian wassffirdefined by Laplace (1966) and it is
characterised by the presence of Dufour bladelétst (s to say straight, elongated bladelets
subsequently modified by direct inverse or alteznagtouch), variably associated with carinated
tools. In contrast, the Early Aurignacian is maioharacterized by the abundance of carinated tools
and Aurignacian blades (Peyrony 1934; de SonneBileles1960; Laplace, 1966).

Based on technological studies the Protoaurignabes been argued to be characterised by a
unique continuous production sequence aimed atupiod both blades and bladelets, with
bladelets occurring at the end of the reductiomn(B2)02; Teyssandier, 2006, 2007, 2008). This is
in contrast with the Early Aurignacian, in whichatles and bladelets are produced by two distinct
reduction sequences, with blades knapped from naaiiibnal prismatic cores and bladelets and
microblades primarily obtained by the exploitatioh carinated ‘endscraper’ cores (Bon, 2002;
Teyssandier, 2007, Teyssandier et al., 2010).dtss assumed that these two production strategies
correspond to distincavoirs-faireand responded to different consumption requiremg@rd. blade

for domestic tools and bladelets as armatures)diletral.,2006).

Recent studies have, however, questioned the tatioal and/or typological basis for separating
the Protoaurignacian and Early Aurignacian into ttechnological traditions, based only on
typological or/and technological studies. Indeeafelmayer (2017) and Bataille et al., (2018) have
argued that without refitting or distinguishing Ravaterial Units, it is simply not possible to
define whether blades and bladelets are the re$uhe or two reduction sequences. Moreover,
they claim that separating the Protoaurignacian Bady Aurignacian in this way oversimplifies
the archaeological reality which is much complidai@nd requires a multi-proxy model that
transcends mere techno-typological systematicedolr conclusive interpretations (Bataille et al.,
2018).

From a chronological standpoint, Banks and collead@013) have proposed a model of diachronic
continuity and internal evolution from the Protagaeacian to the Early Aurignacian (see also Le
Brun-Ricalens et al., 2009; Teyssandier, 2007). &le#, recent data have shown that this pattern
does not hold at least in Central Europe as theoBuoignacian and the Early Aurignacian overlap
(Szmidt et al., 2010; Douka et al., 2012; Highanalet2012; Nigst and Haesaerts, 2012; Nigst et
al., 2014). This model (Banks et al.,2013) is imeor also for Italy as the Proto-Aurigancian at the
Balzi Rossi and northern Italy lasts past HE4 (fSelvatore and Negrino 2018a and b). This
overlap could be interpreted in two ways: 1. thet&aurignacian and Early Aurignacian could
represent different developmental trajectoriespeesvely the southern and northern dispersal
routes of MH within Europe (Mellars, 2006); or Bey could be different manifestations of the

same general adaptive package related to the eqpboi of disctinct niches requiring different
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food-acquisition technologies (Nigstet al., 2014)ltaly the earliest Protoaurignacian assemblages

come from the Ligurian sites of Mochi (Bertola €t2013) and Bombrini (Riel-Salvatore, 2007;

Riel-Salvatore and Negrino 2018a and b) and fromd&ne (Falcucci et al., 2017; 2018; Falcucci

and Peresani, 2018) in northeastern ltaly. Onlgra#t0 ka cal BP is the Protoaurignacian

documented in southern Italy, for instance at Rag(Palma di Cesnola, 2004b) and at Grotta della

Cala (Benini et al.,1997).

The basic characteristics of the Italian Protoawa@jgan can be summarised as follows:

* bladelet dominated industries with major technie#fbrt involved in the production phase
compared to the Uluzzian;

» bladelets have straight profiles and are mainipgfarmed in marginally backed implements.
Retouch, direct or inverse, can be located on of®ih edges..

» standardisation of products.

Raw material procurement

Compared to the Late Mousterian and the Uluzziberet is a marked increase in the use of
exogenous raw material which could also come froorees located several hundred km from the
sites. This is true especially for Liguria (Rielh&dore and Negrino 2009; Holt et al., 2018) but no
for regions in which high-quality raw materials weavailable, as for instance near Fumane or
Paglicci (Figure 5) (Table 1).

Concepts of debitage

The incidence of bipolar knapping on anvil dropktiee to the Uluzzian, and, except for La
Fabbrica, where the production of flakes is domin@ini and Tozzi, 2012), there is a clear
dominance of systems aimed at obtaining a seriesapidardised laminar products which involve
two main reduction sequences.

Core reduction is based on two distinct operatiaoakepts:

1. a linear and consecutive knapping progressioreaiat obtaining blades and, to a lesser extent,
bladelets with sub-parallel edges;

2. an alternating knapping progression exclusivebged to produce slender bladelets with a
convergent shape (Paglicci and Fumane) (Borgi&,e2@l1; Falcucci et al., 2017, 2018).

At Mochi and Bombrini, the occurrence of a conseeuknapping progression cannot be clearly
verified as blade production is completely lackingsitu, probably due to the absence of suitable
raw material (like at La Fabbrica); indeed, blades made from non-local lithotypes. Systematic
crest modelling has been observed at Mochi (Grimatadl Santaniello, 2014), Bombrini (Riel-
Salvatore, 2007) and Fumane (Falcucci and Peregab). At Bombrini, beside the production of

bladelets there is also a debitage geared at pirggldlekes including some elongated blade-like
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blanks. The flake production is an important pdrthe assemblage and seems to be a secondary
product of blade production as core reduction adedr{Riel-Salvatore and Negrino 2018a).

Both hard and soft hammers have been documentedjiéBet al., 2011; Caricola et al., 2018)
(Figure 6) (Table 1).

Objective of debitage

The target products are usually blades, small Bladel bladelets (Table 1). Curved profiles of
different grades clearly dominate the blades, wdseigraight profiles are more common among
bladelets. Twisted items are rare. Their edgesabeparallel or convergent. Dimensions cannot be
easily calculated because of the high fragmentabiahproducts probably measured no more than a
few cms (Figure 6, 9) (Table 1).

Retouched tools

The retouch of bladelets, direct, inverse or alitgnis always semi-abrupt and continuous. Other
typical tools are the marginally backed points dadblets retouched on both edges. These are
common in the north at Fumane (Falcucci et al.,720Bombrini (Negrino et al., 2017) and, in the

form of micro-points, in the uppermost layers o@tdcivita, in Campania. Blades were selected to
manufacture end-scrapers, burins and laterallydodted tools. Among end-scrapers, carinated

implements of varying thickness predominate (Figur@) (Table 1).

6 Discussion

The last phase of the Mousterian is documentedaatynsites throughout Italy, and it is mostly
characterised by integrated debitage concepts,thee.Levallois and the discoid. The largely
prevailing use of integrated methods indicates tiaimajor effort in the Mousterian industries was
focused on the production phase, i.e., that ther® an investment in the initialization of the block
and in maintaining determinate convexities and atteristics of the block until the end of the
production. The transformation phase (retouchingpears to be less important (Table 1 and
references therein).

Uluzzian lithic technology can be seen as a cleargture with this previous reality in that, Wi
the Mousterian, it is characterised by the use oh-integrated production systems and
consequently by a low focus on the production pgecé should be emphasised that this does not
necessarily mean a general lack of technologicahptexity and that technical innovations
introduced in the Uluzzian likely went far beyortthic production. It is well known that stone tools
are often only a part of the entire technologigatesm comprising the design of implements and
weapons which includes the necessary know-howeeblat ballistics, hafting, fletching etc...In the

case of the Uluzzian, this is apparent as showthéyccurrences of lunates displaying clear traces
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of impact fractures, suggesting their use as anmsatin throwing weapons (Sano et al., in press). A
similar use can be supposed for flakelets and W&lproduced by bipolar technique, as hinted at
by some ethnographic, archaeological and experehenstances (White and White, 1968;
Chauchat et al., 1985; Shott, 1989; Crovetto etl@94; Le Brun-Ricalens, 2006; Riel-Salvatore,
2009; de la Pefna et al., 2018; Moroni et al., 2Dld@ad underpinned by the very preliminary results
from the use-wear studies carried out on a few etesnfrom Cavallo, Castelcivita and Uluzzo C.
Lithic technology is a proxy for human behaviourvesll. Bipolar technique has been commonly
recognized as an “"expedient” production system tgeshve time and energy during possible
“crisis” conditions (Callahan, 1987; Shott, 1988skle, 1992; Hiscock, 1996; Diez-Martin et al.,
2011; Mackay and Marwick, 2011; Eren et al., 20U8rgan et al., 2015). In the archaic Uluzzian,
bipolar knapping is associated with the extensse af a very singular technique in making tools —
mostly end-scrapers and side-scrapers — by direetlyuching thin slabs without any previous
debitage. For the Salento region, this pronounekdrce on "low-cost techniques”, combined with
the extensive exploitation of local or nearly localv material, besides being symptomatic of a very
low technical effort during the production phasas lbeen interpreted (Moroni et al., 2018a) as a
possible sign of reduced mobility by the Uluzziamoups, due to insufficient territory
expertise/control or to low demographic densityAbdity or both.

According to radiometric and geochronological deteations, the Uluzzian makes its appearance,
develops and dies in the space of about 5,000 .y&&ss initial roots of the Uluzzian are still a
matter of investigation and of fervent debate. Afarm the specific case of Fumane (Peresani et
al., 2016, but cf. Moroniet al., 2018a), currentadadicate an absence of evidence of roots for the
Uluzzian in the local Late Mousterian, consideraiglehnological innovations of the Uluzzian as
well as its association with MH remains. All of siegeelements are congruent with a non-local origin
of this techno-complex. The late and the final jgisasf the Uluzzian assemblages inSouthern Italy
display an increasing occurrence of Aurignaciamgend a decline of the most typical features of
the Uluzzian. Based on the evidence provided bgrl&y of Cavallo and layer B of Serra Cicora,
Palma di Cesnola assumed that this phenomenon evhags symptomatic of a gradual “cultural
hybridisation” between the two cultures (Palma dsf@bla, 1993, p. 150), finally resulting in the
assimilation of the last Uluzzian groups by Aurigiaa groups when they reached southern lItaly
after 40 ka cal BP. Very preliminary results of tteehno-typological and taphonomic revision
carried out on layer D of Cavallo allow us, for thement, to rule out even minor post-depositional
disturbances as a factor for the latest Uluzzidrssinctive techno-typological features. If Palma d

Cesnola's hypothesis is confirmed by ongoing stjdigeis would provide an explanation for the
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sudden disappearance of the Uluzzian techno-confpdex the Italo-Balkan region around 40 ka
ago.

The Protoaurignacian is found in large parts of dpar from the Balkans to the Spanish
Mediterranean coast and into Cantabria. Accordintpé available radiometric chronology (Table 1
SM), the Protoaurignacian makes its appearancéiyn dbout 42-41 ka cal BP at Riparo Mochi
(Liguria; Douka et al., 2012) and at the penecopi@m@neous site of Fumane (layer A2) (about 41
ka cal BP; Higham et al., 2009). Data availablenforthern Italy do not allow any inference about a
possible dispersion route of the Protoaurignaciamfeast to west or vice versa. On the contrary, a
rapid north-south diffusion of this techno-compéexoss the Peninsula is suggested by the younger
age ranges (about 40 ka cal BP) of the southeenddages.

There is no technological continuity between thet¢aurignacian and the Mousterian, while some
connection can be assumed, as said above, betlWwedPratoaurignacian and the Uluzzian in the
Salento region, where the late/final phases ofiloezian yielded a certain amount ofAurignacian-
like pieces which possibly attest to contacts agegrbetween the two populations.

The main novelty of the Protoaurignacian is repnessk by the production of standardised bladelets
used as blanks for the marginally backed Dufouddikets, for the backed points of Fumane and for
the backed micro points of Castelcivita. The fumttiof these particular points has not been
investigated in any depth, and the hypothesis eif tiise as armatures in weapons (Broglio et al.,
1998) must be validated by future targeted use-weglies. Large blades were predominantly used
to obtain domestic tools such as side-scrapersserapers and burins, whose carinated variants
can likely be considered as cores on flakes aimhedoalucing bladelets.

In a few sites of northern and central Italy (Rgppafochi-Layers F ed E, Grotta dei Fanciulli-
Layers K ed I, Fumane Layer D, Fossellone Layer 21 period examined so far is followed by
new lithic assemblages sharing several Aurignatipe- features: carenated and nosed end-
scraperspusquéburins, twisted retouched bladelets (of the Roc&debe type) and deeply and
invasively retouched large blades. These are fauadsociation with split-based bone points.

In southern ltaly, at Grotta Paglicci (where thei€absent), the Protoaurignacian seems to expand
chronologically (layer A1-0; Palma di Cesnola, 20D%ith an original aspect characterised by the
occurrence of asymmetric twisteléjetéedladelets. Both in this Adriatic site and on theogite
Tyrrhenian side, at Grotta della Cala (where theigCalso absent), the classic Aurignacian is
lacking and, after a hiatus in sedimentation, thetddurignacian is overlain by the ancient
Gravettian dated to about 30 ka cal BP. Technoédgichronological and environmental studies
would be needed to disentangle the question commgerthe lithic assemblage retrieved in

stratigraphy only at the cave of Serra Cicora @¢ars A, B and C of layer B), in the Salento
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(Spennato, 1981), located 1.6 km from Grotta delala as the crow flies (Figure 1 n. 35). This
assemblage has been compared to some surfacdioolieitom Calabria and Tuscany and referred
to by Palma di Cesnola as a phylum of the Aurigmadhat he called "Uluzzo-Aurignaziano"
(1993), suggesting a possible “hybridisation” beawéhe two technocomplexes.

Focusing on lithic technology, what really diffeti@tes the three techno-complexes is the concept
of debitage, which encompasses the ways of redubmgaw material and producing desired end-
products (Table 1) (Figure 10). During the Late Mtewian, the Levallois in its unipolar and
centripetal forms is the dominant concept, everughoalso the discoid production plays a part
(Figure 10). According to Boéda (2013) both the dllis and the discoid are integrated concepts
of debitage, which means that there is a strongd@mn the choice of the initial raw material unit
and an investment in the management of the conesstit produce specific kinds of blanks, such as
flakes, elongated flakes and blades.

The Uluzzian is characterised by the applicatioraddlitional concepts, that is to say debitage
where the striking platform is a natural or cottipan, or where it is created by a single or few
removals, and where one or more side of the caoegeuaed independently as debitage planes.
Knapping strategies are dominated by the bipolahriegue and mainly geared towards the
production of small blades/bladelets and smallet#ftakelets (Table 1) (Figure 10). There thus
appears to be a clear change in the types of desitd-products, in terms of techno-dimensional
categories. Whereas the Uluzzian and the Protazagcign lithic sets are characterised by two
distinct size components (larger-size-tools and llemsize-tools) which usually correspond to
different functional activities (Moroni et al., 284), this dichotomy is absent in the Late
Mousterian.

The dominance of additional debitages in the Ulaizzesults in a low effort in the management of
convexities and striking platforms. The block ist mxploited in its entirety (in contrast to the
integrated concept), which represents a cruciahghan the use of volumes of raw material.

We also note the presence of diverse techniqudslmtage: both direct and bipolar percussion are
present, executed using hard hammers.

The bipolar technique is already present duringlLifite Mousterian, where it plays a consistently
marginal role (e.g., in Fumane A4, Cavallo Fll-hdais sometimes functionally exclusive, for
instance when it is used solely to‘open’ small geblat Grotta Breuil. In the Uluzzian, in contrast,
the bipolar knapping is a systematic technical ohdhat is implemented extensively and applied
indifferently to all types of available units ofwanaterial (such as block, nodule, slab and pelpbles
In the Protoaurignacian, integrated concepts préuamien namely the volumetric blades and

bladelet debitages characterised by a great dffartanaging the distal and lateral convexities, as
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well as in preparing striking platforms (Table Ejgure 10). We also note a strong control of the
angles, which allows the knapper to continuousbdpce blanks until the utility of a given core is
exhausted. Protoaurignacian knappers used botht direl bipolar percussion performed with a
variety of hammers (i.e. soft, hard, organic..pelaling on the stage of the debitage.

Although the Uluzzian and the Protoaurignacian malenployed radically different concepts of
debitage (respectively, additional [i.e. volumettitd orthogonal debitage] and integrated concepts
[i.e laminar, and lamellar debitage via unidireniband prismatic cores]), it should be noted that
these two groups mainly pursued the productionirafla end-products (i.e. blades, small blades
and bladelets), perhaps suggesting comparable aeedsehaviours.

Laminar and occasionally lamellar production in soassemblages at the end of the Middle
Paleolithic is a trend registered in Italy (e.gré3ani, 2012; Gennai, 2016; Carmignani, 2017, 2018;
Marciani, 2018) (Figure 10) and elsewhere in Eur@pg. Révillion & Tuffreau 1994; Bar-Yosef &
Kuhn 1999; Maillo Fernandezet al.,2004; Slimak &wmdas 2005; Pastoors 2009; Pastoors and
Tafelmaier 2010; Zwyns, 2012a and b). The way oflpcing blades and bladelets and the role of
this kind of production may have played in the hetaral dynamics of the transition to the Upper
Palaeolithic is becoming a hot topic in scientdabate.

It has been observed that there is increase imuh&er of bladelets produced, that is to say they
are present in the Mousterian, abundant in the 2idmzand finally reaching a dominant role in the
Protoaurignacian. We can also note that the prantuslystems used to obtain these blanks change,
and become more standardised and efficient. Invibesterian, however, bladelets (and blades as
well) appear to represent just two blank types agnseveral others (Pastoors, 2009). The key
guestion is why do we at a certain point obsereeptioduction switch from producing flakes, blade
and bladelets to a targeted, standardisedand alimdsistrial” production of bladelets. Assuming
that the production of a tool is driven by a speaifecessity, this would suggest that, in the Upper
Paleolithic, new necessities arose that, requinedproduction of a great number of standardised
bladelets, which could be used in composite toblayé and Lucas, 2001; Broglio et al., 2005;
O’Farrell, 2005; Pelegrin and O’Farrell, M., 20@9rgia and Ranaldo, 2009; Borgia et al., 2011).
The Late Mousterian and Uluzzian seem to have hamleterence for local and circum-local
material whereas the Protoaurignacian displays emtgr dependence on the procurement of
exogenous raw material acquired, at least occa$yasin Liguria, over very wide territories. This
distinction is one of the reasons why the UluzZana long time was attributed to Neandertals
(Bietti and Negrino, 2007). However, more regiosiaidies are needed to fully understand the role

played by the availability of raw material andetgploitation by different groups.
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8 Conclusion and new directions

Based on lithic data synthesised from various ssjdive were able to confirm and detail the major
differences between the Late Mousterian, Uluzziath Rrotoaurignacian techno-complexes. These
differences include not only typological distinet®) but also important differences in technical and
technological aspects related to the way of comegiand making tools. What is needed at this
point to move the debate forward are in-depth ihgasons into the root causes behind these
different behavioural patterns, in terms of eleradike, for instance, mental templates, mobility
patterns, food procurement strategies, environmhesdastraints, ethnic identity, demographic
density, site function and technological innovatiél of these data need to further be declined
against the backdrop of a high-resolution absathtenology.

Summarising, different paths for futiure researat@grge from our review.

1. From a lithic production perspective, we havesesbed that the Late Mousterian principally
depended on integrated reduction systems (i.e. lloevaand discoid), whereas Uluzzian lithic
production was mainly additional, with less attentipaid to the management phase and more
emphasis put on the ‘operationalisation’ of thelgodrhe Protoaurignacian differs from the
Uluzzian for the systematic use of integrated vatrin reduction systems (i.e. laminar). These
differences in the production systems along with different role played by retouch are worth to
exploring in greater depth.

2. Considering the objectives of debitage, it isassary to understand why there is a need to
increase and standardize the production of bladeskbdadelets at the beginning of the Upper
Paleolithic and/or what is the trigger of this teclogical innovation.

3. From a techno-functional point of view, the Wian bladelets and flakelets should be
investigated as possible inserts of composite tools

As far as the Uluzzian is concerned, the Salentasted belt remain a privileged region for
investigating its internal dynamics in the contekthe characteristics of human groups during the
transition, thanks to the concentration of seveit@s in a restricted area. It should be underlined
that identifying the timing and the modality of tHesappearance or relocation of Neandertals from
these sites would be of pivotal interest, sincettadl archaeological sequences involved display
evidence of a prior Mousterian occupation. A mateuaate geochronological assessment of Late
Mousterian assemblages in these regions would s&edight on this issue, while also potentially
providing information on population density and nlitdpimmediately before the appearance of the
Uluzzian. Even though in ltaly there appears toehbgen a 2000-5000 year period during which
the Mousterian and the Uluzzian coexisted and &-P0WO year overlap between the Uluzzian and

the Protoaurignacian, the systematic lack of imtatiication between these techno complexes
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probably indicates the lack of actual co-habitatmnong these different groups in given regions.
This means that the the makers of the UluzzianthedProtoaurigancian likely occupied territories
which were already devoid of Late Mousterian groups

As a matter of fact, technological lithic studiestbe Mousterian in general are in a more advanced
state with respect to those of the Uluzzian andPitmtoaurignacian. Therefore further studies will
be crucial in filling gaps in our knowledge on ighechnological organization, and more generally
on the behavioural dynamics pertinent to the reptant of Neandertals by MHs and the mutual
adaptation between the two species.

Among the main aims of our project in the field lahic studies are the definition of the
technological (and ethnic) identity of the Uluzzisnol makers and their role in the peopling of
Italy, as well as the investigation of the possit@ationship between this population and its "next
door neighbours”, namely the Mousterians (likely aNdertals) and later possibly the

Protoaurignacian makers.
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Figure Captions

Figure 1: location of the Italian key sites with MIS3 humaocupations. The Italian Peninsula
shows a sea level of 70 m below the present-dagtioo® based on the global sea-level curve
(Benjamin et al., 2017) but lacking the estimatidrpost-MIS3 sedimentary thickness and eustatic

magnitude (sketch map courtesy by S. Ricci, Unitietd Siena).

Figure 2: Key stratigraphic sequences. Mousterian, Uluzzian and Protoaurignacian sequence
(Cavallo modified from Palma di Cesnola, 1964; C&astelcivita modified from Kuhn, 1982;
Fumane modified from Tagliacozzo et al., 2013; Roi@& modified from Peresani et al., 2019;
Fabbrica modified from Villa et al., 2018}, Mousterian-Protoaurignacian sequences (Paglicci
modified from Palma di Cesnola, 1992; Mochi modiffeom de Lumley, 1969; Bombrini modified

from Riel-Salvatore and Negrino, 2018).

Figure 3: 14C dates of Protoaurignacian, Uluzzian and Moisstesites. OxCal v4.3.2 (Bronk
Ramsey, 2017); r:5Int Cal 13; 68.2% atmospherioveUiReimer et al., 2013). Raw dates and
bibliographic references in Table 1 SM.

Figure 4: location of the Italian Mousterian, Uluzzian aRdbtoaurignacian key sites with MIS3
human occupations according to their 14C dates. R#es and bibliographic references in Table 1
SM.

Figure 5: Mousterian, Uluzzian and Protoaurignacian key saiesording to the litology, type and

source of raw material. Raw data and referenceabsiel’1.

Figure 6: Mousterian, Uluzzian and Protoaurignacian key sdesording to the concept and
objective of debitage and the most representedichtml tools. Raw data and reference in Table 1.

Figure 7. Key Mousterian lithic artefacts. Fumane (1-7, layeA5-A6 drawings by G.
Almerigogna) 1: unretouched blade; 2: retouchedtp@-7 side-scrapers. Castelcivita (8-15, layers
rsi-gar-cgr; drawings by G. Fabbri; modified fronar@bassini, 1997) 8-10 side-scrapers; 11-13 un-

retouched Levallois points; 14, 15 retouched Lesllpoints. Oscurusciuto (16-22, layers 1-4
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drawings by G. Fabbri and A. Moroni) 16, 19 doubide-scrapers; 17 side-scraper; 18, 21

retouched Levallois points; 20 un-retouched Levslpwint; 22 bladelet core.

Figure 8. Key Uluzzian lithic artefacts. Broion (1-8, layet§ 1g; drawings by G. Almerigogna,
photo by D. Delpiano) 1, 2, 5, 6: splintered pidogmlar cores; 3: end-scraper, successively
splintered; 4, 7: backed pieces; 8: lunate. Casttc(9-16 layers rsa”, rpi, pie drawings by G.
Fabbri; modified from Gambassini, 1997) 9, 10: r#glied pieces\bipolar cores; 11: end-
scarper\bladelet core; 12-14,16: lunates; 15: tdad€avallo (17-26 layer D, drawings by G.
Fabbri, photo by S. Ricci; modified from Ranaldcakt 2017a) 17: splintered piece\bipolar cores;
18: end-scraper; 19, 20: end-scrapers on slabpdarates.

Figure 9: Key Protoaurignacian lithic artefacts. Bombrinil(1 layer A1 drawings by F. Negrino;
modified from Negrino and Riel-Salvatore, 2018) :1Bufour bladelets; 8, 9 bladelet core; 10
burin; 11 point with marginal retouch. Fumane (IRl&yer A1-A2 drawings by A. Falcucci) 12,13:
end-scrapers;14, 19, 20: retouched points; 15: rubtadelet; 16: un-retouched bladelet; 17, 18:
retouched micro-points. Castelcivita (21, 31 lages, cgr, drawings by G. Fabbri; modified from
Gambassini 1997). 21-24:. Dufour bladelets; 25-28ouched micro points; 29, 30: end-
scarper\bladelet core; 31: splintered piece\bipoiaes.

Figure 10: Overview of Mousterian, Uluzzian and Protoaurigaadithic behaviour according with
the most utilized concept of debitage and objectf/dlaking. 14C raw dates and bibliographic
references in Table 1 SM, bibliographic referermesoncept and objective of debitage in Table 1.

Table 1: raw material, concept of debitage and targetaiivies of the Italian key site pertaining to

the Mousterian, Uluzzian and Protoaurignacian teetomplex.
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Main | Secondary MainTy | Secondary . Secondary Productio Main Secondary Main Secondary
. Source of raw Main concept of o .
Site\layer | raw raw material peofraw | Typeofraw debitage concept of n objective of | objective of | retouched | retouched References
material | material material | material g debitaie structure debitaie debitaie tools tools
Rio secco,| . . . _|Centripetal (Peresani et al.,
5.7.8 Flint Local,exogenous [Nodules |Pebbles Unipolar Levallois Levallois, discoid Integrated |Flakes Scraper 2014)
san (Peresani,  1996;
Bernardin |Flint Local,exogenous [Blocks  [Nodules  |Unipolar Levallois Centrlpgtal Integrated |Flakes Picin et. al., 2013;
oIl Levallois Peresani et al,
' 2015)
Broion . (Peresani and
. . . |Centripetal )
grotta, H-|Flint Local,exogenous Unipolar Levallois - Integrated |Flakes Porraz, 2004;
Levallois i
N, Peresani, 2010)
Centripetal (Pere§an|, 20103
Fumane Levallois, blade|Integrated Elongated 2011; 2012;
" |Flint Limestone [Local Nodules [Pebbles Unipolar Levallois ! grated, | gjades g Scraper Gennai, 2016;
A4-A6 volumetric Additional flakes .
concent Peresani et al,
P 2013; 2016)
(Peresani,  2011;
2012; Gennai,
Fumane, . A 2016; Delpiano
AS-A9 Flint Local Blocks |Flakes Discoid Integrated |Flakes and Peresani,
2017; Delpiano et
al., 2018)
. (Peresani,  2011;
Fumane, Flint Local Nodules [Pebbles Unipolar Levallois Centrlp_etal_ . |Integrated |Flakes Elongated Scraper Denticulate [{2012; Gennai,
A 10 Levallois, discoid flakes
2016)
. . . Delpi I, i
Monte Flint Quartztite |Local Levallois Integrated |Blades Flakes Scraper (Delpiano et al., in
Netto press)
Selnlerlzsa, ZadIOIa” Local,exogenous Unipolar Levallois | Discoid Integrated |Flakes Denticulate (Bona et al., 2007)
(Grimaldi and
Quartzitic Centripetal Integrated Flakes, ;?)r;ts?)nr:f-lll\lo(;tt:rmié
Mochi, I |Flint Local Pebbles Unipolar Levallois |Levallois, g ' |Blades elongated  |Scraper . .
sandstone L . Additional al., 2017; Negrino
discoid,unipolare flakes .
and Riel-Salvatore,
2018)




Bombrini,

Quartzitic

Centripetal

(Rossoni-Notter et
al., 2017; Negrino
and Riel-Salvatore,

v Flint sandstone Local Discoid Levallois Integrated |Flakes Scraper Denticulate 2018: Riel
Salvatore and
Negrino, 2018)
Quartzitic (De Lumley et al.,
Principe. |Limeston sandstone Flakes, 2008; Negrino and
pe. Local Levallois Discoid Integrated |Blades elongated  |Scraper Tozzi, 2008;
Al e .
flakes Rossoni-Notter et
al., 2017)
Quartziti . )
Madonna Centripetal Intearated (Cauche, 2007,
dell’Arma Local Unipolar Levallois |Levallois,discoid g ' |Blades Flakes Scraper Notch Rossoni-Notter et
sandston . Additional
-1 e , laminar al., 2017)
MArria " ~
delle Dolomite| 2U3MZHC f) ey Blocks |Pebbles  |Discoid Levallois, Integrated, | e Scraper (Leger, 2012)
T sandstone centripetal Additional
Gosto D, . (Tozzi, 1974;
c Pebbles Levallois Integrated |Flakes Scraper Casini, 2013)
Volumetric
R P unidirectionl .
. Radiolari |Siliceous . . . ... |Integrated, Elongated (Moroni et al,
Santi e limestone Local Pebbles Unipolar Levallois |production  with Additional Flakes flakes 2008: 2018b)
management  of
striking platform
unidirectional,
bldlre_zctlonal or (Dini et al., 2007:
La centripetal Dini and Conforti
Fabbrica, Radiolari Flint Local Pebbles Centrlp(_atal deblt_age with any Integr_ated, Flakes Elongated Scraper Denticulate {2011; Dini and
te Levallois special Additional flakes ; s
1 . Tozzi, 2012; Villa
preparation of the etal., 2018)
debitage surface B
or core shaping
(Lemorini,  2000;
Bidirectional, " Grimaldi and
Breuil, 3-6|Flint Pebbles Unidirectional pseudo prismatic, Additional Blades Flakes Scraper NOtC.h‘ Spinapolice, 2010;
. ,Integrated denticulate . .
Levallois Grimaldi and

Santaniello, 2014)




(Lemorini,  2000;
Bidirectional, Notch Grimaldi and
Breuil, 7-8|Flint Pebbles Unidirectional pseudo prismatic| Additional |Flakes Scraper L Spinapolice, 2010;
denticulate . .
cores Grimaldi and
Santaniello, 2014)
ld:\'/gﬁ';}; Additional (Arzarello et al.,
Reali, 2-5 |Flint Flint Local Slabs Orthogonal plans L , Flakes Blades Scraper Notch 2004; Rufo, 2008;
centripetal integrated Peretto, 2012)
Levallois, discoid g '
Castelcivit Centripetal Elongated Study ongoing
a, rsi-cgr- Blocks Unipolar Levallois p_ Integrated |Blades flakes, ERC; (Gambassini,
Levallois
gar flakes 1997)
Cala, R; Preferencial .
15 Levallois Integrated |Flakes Scraper (Caramia, 2008)
(Caramia and
i -l . . . ipetal . ini, 2006;
Poggio, 9 Flint Flint Local,exogenous [Pebbles Unipolar Levallois Centrlpgta Integrated |Blades Flakes Denticulate |Scraper Gambassini, 2006;
10 Levallois Boscato et al,
2009)
. (Boscato et al.,
. Centrlp(_etal 2011; Ronchitelli
. . |Flint, Levallois, Elongated
Oscurusci |Radiolari| ... . . Integrated, et al., 2011;
siliceous  |Local Pebbles Unipolar Levallois |bladelets het Blades flakes, Scraper
uto, 1-4  |te - . additional Ranaldo et al,
limestone volumetric flakes i L
roduction 2017b; Marciani,
p 2018)
Romanelli |Limeston |Siliceous . . Integrated, (Piperno, 1974,
. Local Pebbl Levall . Flak Notch . .
G e limestone ocal ebbles evallois Opportunistic additional |71akes otc Scraper Spinapolice, 2008)
Cavallo, [ 01 . . Kombewa, Integrated, } (Carmignani,
FlI-Ellla limeston |Limestone |Local Blocks [Slabs Discoid orthogonal plans |additional Flakes Scraper Denticulate 2010; 2011)
Cavallo, |[Siliceous . Unipolar parallal . .
Flllb- limeston |Limestone |Local Blocks [Slabs Centrlp(_etal plans, orthogonal Inte_g_rated, Blades Flakes Scraper Denticulate (CarrTugnam,
Levallois additional 2010; 2011)
Flllc e plans
(Borzatti von
Uluzzo C;|Limeston S_.lllceous Local Slabs Blocks Levallois integrated |Flakes Scraper Point Loyvenste_rn, 1966f
G e limestone Spinapolice, 2008;

2012)




(Borzatti von

Bernardin Siliceous . o . Léyvenstgrn, 1970;
i B1 limeston |Limestone |[Local Slabs Discoid Integrated |Flakes Denticulate |Notche Splna.pollcg, 2008;
' e Carmignani, 2011,
Romagnoli, 2012)
(Borzatti von
. |Siliceous . . Lowenstern, 1970;
!Bernardln limeston [Limestone |Local Slabs Centrlpgtal VOI.U metric Inte.g.rated, Blades Flakes Denticulate [Notch Spinapolice, 2008;
i, B3-B4 Levallois debitage blade additional ! . '
e Carmignani, 2011,
Romagnoli, 2012)
Uluzzian
Direct  freehand
percussion,
debitage is very
simple as it
encompasses
none or only a
minimal Side (Palma di Cesnola,
Cavallo, EfLimeston Flint Local Slabs Pebbles Bipolar production preparation of the Additional |Flaklets Bladelets End scraper |scraper, 1963; . 1964;
1 e volume to be backed ool Moroni et al.,
flaked.  Striking 2018)
platforms are
generally natural.
knapping is
unifacial  (both
unidirectional and
bidirectional)
Cavallo (Palma di Cesnola,
El- N ' 1963; 1964). Study
ongoing ERC
(Palma di Cesnola,
Cavallo, D 1963; 1964). Study

ongoing ERC




Unidirectional

Unidirectional volumetric
debitage with no|production where
or few|the striking
Uluzzo C |Flint S_lllceous Slabs Pebbles manage_ment of the|platform and_the Additional |Bladelets  [Flaklets Side End scraper Study ongoing
limestone convexities lateral and distal scraper ERC
characterised  by|convexities  are
the wuse of thelmanaged, with a
bipolar technique. |direct percussion
technique.
Cicora A
Bernardin
iAl-IV
Single - percussion Bipolar (Benini et al
Cala, 14 |Flint Radiolarite |Local Pebbles plan, unilateral . Additional |Long flakes [Blades Scraper Denticulate B
. production 1997)
debitage
Local Unidirectional
debitage wich
exploit a single
Castelcivit debitage  surface .
a rsa",|_. - and Bipolar . Scaled . Study ongo_ln_g
' . |Flint Limestone Slabs Pebbles - o . Additional |Flaklets Bladelets . Denticulate |[ERC; (Gambassini,
rpi,  pie, hierarchization production piece
- 1997)
rsi between the
striking  platform
and debitage
surface
Unidirectional,
bidirectional or
multidirectional
cores with parallel
removals on one or
more debitage| .
Colle Flint Pebbles [Cobbles [surfaces and Blpolar_ Additional |Flakes Bladelets S.CaIEd Denticulate |(Villa et al., 2018)
rotondo production piece

cortical or natural
surface platform or
a platform formed
by a single large
scar or multiple
previous scars




Fabbrica
2

Radiolari
te

Unidirectional
cores with parallel
removals on a
single debitage
surface or two
adjacent debitage
surfaces and a
platform  formed
by a single scar or
from previous
scars on  the
opposed surface

Additional

Flakes

Bladelets

Scaled
piece

Scraper

(Dini and Tozzi,
2012; Villa et al.,
2018)

Broion
riparo, 1f,
1g

Flint

Local,exogenous

Unidirectional
debitage exploiting
the major axis
through striking on
a flat surface (the
butt, a cortical
side, a pre-existing
sharp fracture,
etc.) by bipolar
technique

Additional

Bladelets

Flakes

Backed
piece

Scraper

(Peresani et al.
2019)

Fumane,
A3

Flint

Limestone

Local

Nodules

Pebbles

Recurrent
centripetal

Laminar lamellar

Additional

Flakes

Blades

Scraper

Denticulate

(Peresani et al.,
2016; 2019)

unidirectional
cores

Laminar and (Falcucci et al.,
Fumane, . lamellar Multidirectional Retouched 2017; 2018;
AL-A2 Flint Local Nodules production. Integrated |Bladelets |Blades bladelet End scraper Falcucci and
Platform cores Peresani, 2018)
:; xllr;:rr and (Riel-Salvatore
roduction Backed Dufour and Negrino 2009;
Mochi G |Flint Exogenous, local P . L Integrated [Blades Bladelets ; Bertola et al. 2013;
prismatic piece bladelet

Grimaldi et al.
2014)




(Riel-Salvatore,

Laminar and 2007: Riel-
lamellar Salvatore and
Bombrini Flint Exogenous, local prgduct_lon, Opportqnlstlc Integrated |Bladelets |Flakes Dufour End scraper [Negrino, 2009,
Al-3 prismatic production bladelet ) .
. 2018; Negrino and
unidirectional .
cores Riel-Salvatore,
2018)
o
aminar and o End
Fabbrica lamellar Opportunistic scraper (Dini and Tozzi
Flint Quartz Local,exogenous [Pebbles |Slabs production. multidirectional |Integrated |Flakes Blades Scraper per, '
3,4 L . retouched ]2012)
Poliedric or[production
. . bladelet
prismatic cores
. Laminar and End .
Paglicci Flint Local lamellar Integrated |Blades Bladelets B_acked scraper, (Palma di Cesnola,
24 . piece . . |2004b)
production micropoint
Laminar and Blades (Accorsi et al
Serino Flint Radiolarite |Local,exogenous |Pebbles Bipolar production |lamellar Integrated |Flakes ' Scraper Truncation B
. bladelets 1979)
production
Laminar and -
. S B l.
Cala AU Flint Radiolarite |Local,exogenous |Pebbles lamellar Integrated |Flakes Blades End scraper |Scraper (Benini et al,
13-10 . 1997)
production
Castelcivit| . - Laminar and Blades, Backed End (Gambassini,
Flint Limestone |Local Pebbles lamellar Integrated |Flakes . scraper,
a rsa’ . bladelets piece - 1997)
production denticulate
. Laminar and End -
Castelc!wt Flint Limestone |Local Pebbles lamellar Integrated |Bladelets Blades B'acked scraper, (Gambassini,
aars, gic . piece . . 11997)
production micropoint




