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1. Introduction

This chapter is aimed at portraying the state of the art of the research in both study anpasartl

the Levantand, thus, the context in which this analysis is condu@Gedng thevastliterature and
wealth of researcbarried out in these regions in more than 100 years, | will concentrate mostly on
lithic industries, which are the focus ttfis dissertation. Furthermore, | will discuss only teechno
cultural unitstraditionally attributed tdhe earliest Upper Palaeolith{t)P) occurrence namely the

Early Aurignacian and the Protoaurignacian in Europe and the Early Ahmarian in the Leeant. Th
first section 1.1, provides the research history of the Aurignacian, then splitting in two for giving the
most accepted definitions of Early Aurignacidrl.2 and of Protoaurignaciaf,1.3 Sectionl.2

deals with the Levantine UP record and the E&tynarian definition. Following, sectiof.3
provides a review of assemblages assigned to the aberntoned techrroaultural units, subdivided

in geographical order, trying to build up an objective evaluation of the early UP technical behaviour.
Sectionl.4 deals with the problems of imposing the Aquitanian model of Aurignacian development
to the rest of Europe. Sectidrb presentghe theoretical models of Anatomically Modern Humans
(AMH) dispersal into Eurasia, especially the Danube Corridor Hypott#&sisonl.6 addresses the
problematics raised by current dating methédsally, 1.7 providesa summary of the chapter and a
formulation of the research question leading to this dissertation.

1.1 Aurignacian

An industry containing all the future hallmark of the Aurignacian, especially thebgiglit osseous

point, was presented by E. Lartet after his excavations in 1852 at Aurignhac cave iGldearnae,

SW France(Breuil, 1913; Chu and Richter, 2020; Djindjian, 2007; eliaiaier, 2017) At the

beginning of the XXcentury the Aurignaciaracquirel its definitive chronestratigraphical position,

thanks to H. Breuil, who divided it in Lower, Middle and Upper Aurignadtan.e ui | 6 s def i ni
the Middle Aurignacianbecame thene, which today scholars refer as Aurignaciais based on

the Aurigna inventory, an industry composed by an high frequency of carieattscrapersless

burins, heavily retouched blades, retouched bladelets anebapéit osseous poi(Breul, 1913;

Djindjian, 2007; Peyrony, 1933; Tafelmaier, 2017)

After his excavations in Dordogne and Corréze, D. Pey(@883) split the Aurignacian irfive

subsequerphases using osseous pointsraskers:

Aurignacian |, splitbase pointsgointes a bas fendug
Aurignacian Il , lozenge massive base poirgsifites losangiques plajes
Aurignacian Il , oval crosssection pointsgointes a section oval

Aurignacian IV, biconical pointsigointes biconiqugs



Aurignacian V, beveled base pointpdintes cbase a biseau simple

In addition to the Aurignacian evolutive line, Peyrony established a second, contemporaneous one,
featuring the apparent development of backed tools, the Perigfrdigrony, 1933)

Perigordian I, backed knives, Chatel perronian points, c
Perigordian Il , backed knives and marginally backed blades and bladelets

Perigordian 1l , obliquely truncated blades and marginallgh®d blades and bladelets

PerigordianlvV, Gr avette points, corresponding to Breui |

Perigordian V, Noalilles burins, foliates and tanged points

Regarding the Aurignacian, modern authors prefer the names of Early Aurignacian (Aurighacian |
Evolved Aurignacian (Aurignacian II), Late Aurignacian (Aurigraclll and 1V) andthey have
abandoned the Aurignacian(Waplace, 1966; Teyssandier and Zilh&do, 2018)

Between the 1950 9 6 0 s Peyr onmyéen prenised @i modifiad, for instance the
Perigordiarwasprogressively dismantled, absorbedtia Chatelperronian and in the Gravettian. D.
Sonnevillede Bordes recognised the marginally retouched bladetetsedDufour bladelets, as true
Aurignacianfossiles directeurBon, 2006, 2002a; Delporte, 1991, Laplace, 19863he same time

A. Cheynier introduced the term Mediterranedediterranéeh comprising all indatries of the
Mediterranean rim, expanding from the Near East to other continents, slightly preceding or
contemporaneous to the Aurignacian, featuring marginally backed bladetgikace, 1966)
Following that, G. Laplace moved the Perigordian Il, renamed as Protoaigigna
(Protoaurignaciel, into the Aurignacian evolutive line, which, in his theory of the leptolithic
synthetotypewas a stage dlfie evolution o more and more specialised laminar produciading

with the fully-fledged Aurignacian(Laplace, 1966; Tafelmaier, 2017Yhe existence of a
Aurignacian phas@receding the classiAurignacian | was introduced by H. Delpott®, who
renamed the Perigordian Il in AurignaciafD®lporte, 1991; Djindjian, 2007)

At this point, he actual chrongtratigraphiecultural famework was formed, even though
definitions have been partially modified and the fdshifted from different types or from typology

to technologyBon, 2002a)

The Aurignacian, in his broader sense, is perceived as the industry indisputably associated with
AMH s dispersal in Europe, with a complex osseous technology, ornamental items and eventually
figurative art(Conard and Bolus, 2003; Nigst et al., 2014; Tartar, 2015; Tejero et al., 2012;
Teyssandier and Zilhdo, 2018)

From the lithic point of view, it features the massive introduction of standardised laminar products,
especially bladeletd8on, 2006, 2002a; Le BruRicalens, 2005a; Le BruRicalens et al., 2009)

Here only the two earliestchnocomplegs the Early Aurignacian and the Protoaurignaciesil be
dealt with.



1.1.2 Early Aurignacian

The Early Aurignacian (Typical or Classic Aurignacian, Aurignacian 1) definition relies heavily on

the archaeological record of Sowtlestern France. ThAquitanian Aurignacian bears a clear
typological signaturedue to the strong presence of carinadedscrapergendscraperson thick

blanks wipsefront is at least 30 mm higlbemars and Laurent, 199Pand robust blades, possibly

bearing a scalar retouch referred agignacian retouci{Bon, 2002a; Teyssandier, 200@)he

negatives on thendscrapersare consistent with frequent small and curved blatglrarely

retouched in Dufour subtype Dufour bladeldie BrunRicalens etl., 2009) At the same time,

P e y r opargtignsvas widely applied, meaning that most of the Early Aurignacian sites where
determined on the grounds of the, sometimes sole, presesgi-bhase point¢SBP)(Banks et al.,

2013) TheSBPS$ Early Aurignacian egualencehas been criticised repeatedly on the grouhds t
SBPsareidentifiedalsoin Protoaurignacian context®undwithout diagnostic cultural contexr

with later radiometric determinationsot coherent withthe Early Aurignacian chronological
framework(Bodu et al., 2013; Laplace, 1966; Moreau et al., 2015; Tafelmaier,.2017)

Consistent and undisputed Early Aurignacian assemblages occur only in&steihn France and

in the AHII and AHII of GeiRenkltsterle, Swabian Jura Germ@Bgn, 2002a; Bordes and Tixier,

2002; Teyssandier et al., 2006)

Spanish and Italian sites are mostly attributed to the Early Aurignacian because of the appearance or
the increased presence of carinated cores and antler technitlogyst be noticed thathé
assemblages are mostly result of old excavations, which partially hampers the exact attribution
(Arrizabalaga et al., 2009; Degano et al., 2019a; Tejero and Grimaldi,. 208&pngly debated
assemblagés AH 3 from the site of Willendorf Il in Lower Austria;whererepeated excavations
throughout the XX century and the early XXI century have discovered a small and probably highly
scattered assemblage, which has been refartbe Early Aurignacia(Nigst et al., 2014; Nigst and

Haesaerts, 2012although thdcarly Aurignacianattributionof the assemblage is severely criticised

on stratigraphical and techitigpological gounds(Teyssandier and Zilhdo, 2018)

Two Hungarian cave sites are often featured in HréyRurignaciant e c hnocompl ex, | st 8§
PeskR in the B¢kk mount ai ndhonemadmartiéBPand massive f or t
base points, which ar e hayv gHedgesardDaviey, 20608aMaekd, as e
2017) Despite tle antiquity the combination ofsmall lithic inventoriesfew, if none, diagnostic

lithic tool types andof problematis associated with postepositional reworkings severey

hampering any meaningful technocomplex attribytmmthe other handurface collections ithe

nearby site oNagyréde feature lithic tools resembling the French Evolved Aurignélctanyyel et

al., 2006; Marké, 2015)

Anot her famous site in Central Europe is MIlade

various individuals, malegsemales and one child, have precipitated or been degom the cave



through karsthimneys(Svoboda, 2001, 2000The bodies were accompanied bycbhical oval
crosssecti on bone poi niype, and leoheeand iery objests akd candneehts
(Svoboda, 2001, 2000 alcareous crusts overlying the humamaisprovides minimum ages of
37.640.6k cal BP and 38.B41.1k cal BP, but direct dating of teeth provided a younger interval
34.6 36.7 k cal BRNejman et al., 2011; Wild etal.,,2005) Ther ef or e, Ml adel , as
attributed to the Aurignacian in Central Europe, is related to an Evolved Aurignacian rather than an
Early one(Svoboda, 2006)

Further East, the KosterBorshchevo sites complex, Middle Don (Russia), haslgglprismatic
laminar cores, carinateghdscraperscurved and twisted bladelets, which some are retouched in
Dufour subtype Rode-Combe bladelets, and an Aurignacian blade in two locatiknstenki
14/LVA, a layer embedded in volcanic ash related éo@ampanian Ignimbrite, and Kostenki 1/II

and Il (Anikovich et al., 2007; Bataille et al., 2018; Dinnis et al., 2019; Hoffecker et al., 2016;
Sinitsyn, 1993, 2003)

F. Bon establisheché Early Aurignacianlithic technological signature at the beginning of this
century through the analysis of the Aurignacian assemblages of the lower level of Tuto de Camalhot
and layers 2F, 2DE and 2A of Grettles Hyénes at Brassempd@Bpn, 2002a)He reconciled the
typological observations to technological and®e two typological markers, the carinatedd
scrapersand the thick Aurignacian blades, are the expression of two dissociated production systems
(Anderson et al., 2015; BonQ@2b)

The first one is the reduction of unipolar prismatic cores for the obtention of blades. The cores are
manufactured on blocs already presenting the desired morphological characteristics, hence a minimal
or absent shaping. The striking platformti@roughly facetted, the flaking surfateframed by
perpendiculasides giving a parallel edges morpholaghhe presence of lateral ridges allows the
continued extraction of lateral asymmetrical bladesstablishing the necessary convexitigs
alternative, partial unifacial crest can be shaped easily. The blades are knappéitetitsoft

organic hammer percussidiBon, 2006, 2002a; Bordes, 2006)

Bladelets are obtained through the carinatedlscraperssmall prismatic cores, and dihedral burins
(Bon, 2002b)

The carinatecendscrapersare the most usecbnfiguration for bladelets production. They are an
independent production carried out on blocs, split blocs, or thick flakes. The striking platform is
always installed on a long plain surface, which in caddastksis offered by the ventral faceh&

bladelet flaking surface islgced on a distal termination exploiting the core thickness. From the
striking platform, flakes are knapped on the latectatesurfaces creating a central crest, which is in

a distal position regarding the bladelet flaking acefand will be determinant in the obtention of the
researched bladelets. On the flanks, the flaking surface is isolated by two flakes removal, creating

the guideridgesfor the firstinwardsconvergenbladelets these willlikely presenta twistededge



profile. The bladelets knapping proceeds towards the centre obtaining slightly curved iatelet
2002a; Bordes, 2006; Chiotti and Cretin, 2011)

The prismatic bladelets cores falle the same principles of the blade cores. They are obtained on
worse quality raw material and the striking platform remains plain. Burinareggtemporaneous
production(Bon, 2002a)

Early Aurignacian hard animal material industryaddition tathe SBPs includes alsdatons percés

and wedges in antler, awls aliboirsin bone and ornamental artefacts, as the basiagted beads,

in ivory (Higham et al., 2012; Rigaud et al., 2014, Tartar, 2015; Tartar et al., 2006; Tartar and White,
2013) Nonmodified tools are bone retouchers, naturally bevelled fragments used as wedges, picks
and engraving object3 artar, 2015; Tartar et al., 2006; Tartar and White, 2013)

The SBPmanufactue process is the most colay. Itinvolves sectioning the antler in different parts,
theserodsaresplit longitudinallyin two, then after a long soaking.crack is open longitudinally at

the basewith the aid of a préncision and then wedging, finally the poistshaped by seping
(Tartar, 2015; Tartar et al., 2006; Tartar and White, 2013; Tejeal, 2012)Cther experimentation
provides contrasting results in the {s@aking usefulneggejero et al., 2012)

Ivory beads have a similarly complex manufacture. The materiabliected subfossil ivory.
Following the desication cracks, the shafts are broken into fragments, shaped into rods by scraping,
then uniformly divided in discs by cutting and separated by snapping, finally the obtained discs are
shaped into beads through abrasion and perforéRigraud et al., 2014; Tartar, 2015)

The careful and repetitive manufacture processes is function of the need of standardised artefacts,
either for hunting, either for social displ@yartar, 2015; Tartar et al., 2006)

The technical tradition is therefore showing a clear structuration in two domains: domestic and
cynegetic. The firstme is represented by big lithic tools knapped from unipolar blade cores and by
bone tools, the second by the small, standardised bladelets knapped from cenidatzdperand

by the antler pointéAnderson et al., 2015; Bon, 2006, 2002a; Tartar et al., 200@&)nature of the

lithic exploitation of carinate@ndscrapersand production of osseous points, made on a material
available only cyatally, points to a clear anticipation of the ne@dsn, 2005, 2002a; Tartar, 2015;
Tartar et al., 2006)

The careful provisioning plaring is also shown by lithic raw material procurement and sites
distribution patterngAnderson et al., 2015; Bon, 2002a)

It has been suggested that the Early Aurignacigtural adaptation resulted from the onset of
deteriorated climatic conditionsaused by the Heinrich Event 4hi$ would fit with osseous
technology increase, where woeamrking technical operations would have been transferred to hard
animal material athe time of the development stieppetundra open biomes naturally favouring the
reindeer(Banks et al., 2013; Tartar, 2015 Bayesian analysis of thavailable radiometric

determinationsed Banks and colleagues in confining the Early Aurignacian in thé 3Bk cal



BP timeframe and subsequently the Early Aurignacian sites distribution fitted best the Heinrich Event
4 climatic conditiongBanks et al., 2013)

Doubts on this model are cast by the exclusion of a site like Geil3enklosterle, whose Akéllethod
start is determined at 4841.5 kcal BP, the inclusion of radiometric determinations obtained before
the introduction of the ultrafiltration protocols and the use of an imprecise definition of Early

Aurignacian heavily relying on the presence 88Ps(Higham et al., 2012; Tafelmai€2Q17)

1.1.3Protoaurignacian

Asearly as the 660s, pr ehi s faciesthey oosldattribugetothe d t o r e
Aurignacian but not to the Early Aurignacian, therefore they name it Protoaurignacian, Archaic or
Initial Aurignacian and Aurignacian (Bazile and Sicard, 1997; Bon, 2002a; Delporte, 1991;
Laplace, 966). Protoaurignacian originated from G. Laplace and had been applied to sites studied
by him or in areas where his legagy stronger, such as ItalgBon, 2002b) Archaic/Initial
Aurignacian was designated by F. Bazile and D. Sacchi for describing their sites in Mediterranean
France(Bazile and Sicard, 1997; Bon, 2002Burignacian 0 or Aurignacian la were employed by
authors like H. Delportand P . Y. Demar s, in a sort paition compr on
(Delporte, 1991; Djindjian, 2007)

Typologically, the Protoaurignacian has been defineahasdustly massivelyfeaturing marginally
backed bladelets, either the Dufour bladelets, with alteraateimply inverseretouch, or the
Krems/Font Yves bladelets/points, with bilateral direct retdBebglio and Laplace, 1966; Laplace,
1966) The blanks are straigptofile, elongated and fairly big bladelgBon, 2002a; Demars and
Laurent, 1992; Falcucci et al., 2018; Le BiRitalens et al., 2009)Laplace identified two
Protoaurignaciamariants the classic wittmarginally backed artefacta pieces a dos marginend

the rarer, and stratigraphically later, with carinagedtscraperga grattoirs carénés(Laplace,

1966) The latter is reminiscent of Aurignaciad @efinition given by Delporte, who noticed the
absence of Aurigacian blades some Aurignacian assemblagBelporte, 1991; Djindjian, 2007)

The core of the Protoaurignacian sites distributiothes (wider) Mediterranean rintherefore
CantabrigArrizabalaga et al., 2009; Tafelmaier, 20aAd Catalunya in Spa{®rtega Cobos et al.,

2005; Soler Subils et al., 28)) the French Pyrene¢BarshaySzmidt et al., 2018; Laplace, 1966;
Normand and'urq, 2005) the French Mid{Bazile and Sicard, 1997; Onoratini, 2008raz et al.,

2010; Slimak et al., 2006)n Italy on the Tyrrenean side, the Balzi Rossi sites in LigiB&zile,

2002; Kuhn and Stiner, 1998; Ri8hlvatore and Negrino, 2018)a Fabbrica in Tuscan{ini et

al., 2012) La Cala, Serino and Castelcivita in Campg@ambassini, 1997; Wood et al., 2052d

on the Adriatic side, Paglicci in Apulia and Grotta di Fumane in Veiigetmlio et al., 2005; Palma

di Cesnola, 2006)Lately, new sites have been added for the French continental context, like Le

Piage in Northern Aquitain@Bordes, 2005)Les Cottes in the western Parisian BgBoussel and



Soressi, 2013)Grotte du Renne at Arcy sur Cure, Burguii@gn and Bodu, 20023nd Trou de la

Mére Clochette in the French J&odu et al., 2013; Szmidt et al., 2010)

Sites that have been attributed or linked with the ProtoaurignamaliremsHundssteig in Lower
Austria (Broglio and Laplace, 1966; Nigst and Haesaerts, 20&¥ssandier, 2007)Tincova in
Romania(Banks et al., 2013; Teyssandier, 2Q0Rpzarnika in BulgariaSirakov et al., 2007;
Tsanova, 2008; Tsanova et al., 2Q12)Crimea Siuren | layers H and(Bataille, 2016; Demidenko

and Noiret, 2012)Recently Dinnis and colleagueslaim Rotoaurignaciancharactersfor the
Kostenki 17/llassemblagef the Russian KosteniBorshchevo sites compléinnis et al., 2019)

but Bataille and colleagues have sevem@iyicised such attributio(Bataille et al., 2019)

The lithic technological signature was illustrated again by F. Bon in collaboration with P. Bodu,
when they reassessed the Aurignacian assemblage of laydiGfbtte du RennéBon, 2002a; Bon

and Bodu, 2002)

The mainchaine opératoireconsists of a continuous reduction of blocs for an intercalated or
subsequent knapping of slender blades and bladelets. Differently than the Early Aurignacian
prismaticcores,the striking platform is kept plain, and the flaking surface has a convergent shape.
This is in function of the lateral elements used for dimrage and carenageoperations thaare
plunging andnwardsskewedblades: in thisvay, the proximemesial part of the flaking surface is
maintained straight, while it rapidly curves in the distal part. The skewed lateral blades are
progressively knapped m®and more laterally, thus proximally expanding the striking platform and
the flaking surface on the adjacent core faces, while it centres in distal part: hence, thquices a

a subpyramidal shape. The knapping fashion is maintained until the eidraabthe core, therefore
shifting from blades to bladelets production throughout the volume reduction.

Independent bladelets cora® recorded tqaepending on the exploitation ofiginaly small core
volume, blanks edges, especially the so calleédatd burins, and rare carinattttscrapergBon,
2002a; Bordes, 2006More than the question of an independent bladelet production, the important
point to record is the feeble existence of independent blade knafp@ggsandier and Liolios,
2008)

Rare osseous points, in ivory or cervid antler, sometBB#3s are found in El Castillo, Les Abeilles,
Grotte du Renne, Le Piage, Trou de la Mére Clochét¢zarria and Isturit?Anderson et al., 2015;
Bodu et al.2013; Szmidt et al., 2010; Tartar, 2015; Tejero et al., 2018) | 6 A EBPis ouhéd a
in a level featuring the same Protoaurignacian lithics as the inferior layer, similar situation in Fumane
(Bon, 2002a; Falcucci, 2018; Tartar, 2018Yy-products are identifieth Trou de la Mére Clochette

and Isturitz(Tartar, 2015) At Mochi aSBPis recorded just between thary Aurignacian(F) and

the Rotoaurignaciar{G) layers(Tafelmaier, 2017)Doubts have been cast for the Grotte du Renne,
Trou de la Mére Clochette and Fum&®Ps(Teyssandier and Zilh&o, 2018)

In any case, antler armbne implements are similar to the Early Aurignacian ones, and there are no

significant differences in the manufacture proce¢$adar, 2015)Nevertheless, it has been argued
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that no antler working can be safdlitributedto the Protoaurignacian and that the manufacture of
antler points is an Early Aurignacian introducti@®jero and Grimaldi, 2015)

Ivory is used for a wider range of tools, such asswii projectile pints, domestic activities piercers

and symbolic artefacts such as beads, rings and engraved rods, but most of the pendants are in shell
(Tartar, 2015; Teyssandier, 200@&yssandier and Liolios, 2008)

Overall,some authors suggest tirbtoaurignacian technical behaviour shows lesser structuration,
which can be traced also in the available sites distribution, often located on big network axes and
witnessing small moke groups(Anderson et al., 2015; Porraz et al., 201®)ch conclusions are
rejected forthe Bombrini site, where the earliest layer suggest a more structured logisticalitand

while residential mobility is reeded in the youngest lay@Riel-Salvatore and Negrino, 2018)

There isan ongoing debate ovewhetherthe Protoaurignacian regsents an early phase of the
Aurignacian technocomplex, Laplasensy a contemporaneous technocomplex geographically
detached from the Early Aurignacian, as hypothesised by F. Bon, or a technological adaptation to
time-constraint climatic conditiondanks et al., 203; Bon, 2002a; Laplace, 1966)

In the few sequences where bothcies are found, stratigraphical data is pointing towards a
precedence of the Protoaurignaci@arshaySzmidt et al., 2012; Bordes, 2006; Laplace, 1966;
Normand and Turg, 2005; Roussel and Soressi, 2018 same was suggested fadiometric
determinations, but the new dates of Geil3enklosterle, where only Early Aurignacian is found, point
to a contemporaneous appearance aroundl?4& cal BR(Anderson et al., 2015; Benazzi et al.,
2015; Douka et al., 2012; Higham et al., 20120 other sites from Southern Iberia, Bajilad

cave (Malaga bay, Spain) and Lapa do Picareiro (eesral Portugal), have been recently
presented as the westernmost occurrendbhexdarly Upper PalaeolithieeUP) in Europe(Cortés
Sanchez et al2019a; Haws et al., 202@ue to their rather small lithic assemblages it is impossible

to assign them to any of the two technocomplexes at stake and, in the case of Bajondillo, some
authors even question if it is a case of stratigraphical mingerson et al., 2019; Cort&inchez

et al.,, 2019b, 2019a; de la Pefia, 2019; Haws et al., 2Z0&@jitionally, the end boundary of the
Protoaurignacian was put at the Campanian Ignimbrite stratigraphical occurrence/Heinrich Event 4
onset, the technological reassessment of assemblages and new radiometric dates are suggesting a
prolonged survival of @ technocomplexBanks et al., 2013; Falcucci, 2018; Giaccio et al., 2017,
Palma di Cesnola, 2006; RiShlvatore and Negrino, 2018; Wood et al., 2012)

1.2 The Levantine UP record and the Early Ahmarian

At the time of th&european Palaeolithic record systematisation, at the start of XX century, Levantine
Palaeolithic research did not experience such turmoil, on the opposite, most of the European
researchers in the Levant unabashedly cast the European cultural entitiee bevémtine
archaeological recordionigal, 2002) De Morgan, in 1927, was among the first researchers to point

out that Levantine record may hhdd a different development than the European ooelyiffor its
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different geographical settingMonigal, 2002) A geneal framework of Levantine cultural
devel opment was introduced only in 19%\Mdgal, much
2002)

In 1925 F. TurvillePetre began excavations in Wadi Amud in the locations of MughaEshieeh

and Zuttiyeh cave, whettee noticed that Emireh yielded Aurignaciiice artefacts, such aend

scrapers carinatedendscrapersand nosecendscrapers associated with Mousterian points and
sidescrapers. D. Bate supported this association defining it a possibléRVIRansition(Gilead,

1991; Monigal, 2002)

The most iconic Levantine sites were firstly excavated in this period:

Ksar Akil was among the first sites explored in a scientvay, findings from treasure hunters
prompted E. Day to lead an excavationbah deep reconstructing three arbitrary layers in 1922.
Then Mme. Delcourt recognised more undetected stratification and the change of artifacts through
depth, leading to th#érst real scientific excavation of the site in 198338 by J. Doherty, who had

to stop due to World Wall and whose results werpublished only in 194{Bergman, 1988;
Monigal, 2002)

In 1930 1933 A. Rust excavated the Yabrud ratieltersl andll, in the Syrian AntiLebanon,
providing a long stratiggzhic sequence going from the Lower Ralkthic to the MesolithicLater

he was able to connect his findings with those in Pale@tdoaigal, 2002)

D. Garrod was the firébrmal prehistorian archaeologists to work in the Levant, betweeni 1924

she superdged and excavated sites asvéhd, Tabun, Kebara, Skhul and WadiMughara. Being

also extensively trained on the European record she was able to discern different developments or to
support similarities in typgdonigal, 2002)

The other founder father of Lamtine Palaeolithic research is R. Neuville, roughly in the same
timeframe of Garrod, he excavated and surveyed the Judean desert, discovering sites as Erq el Ahmar,
Oumm Qatafa, Abou Sif, Sahba, and Qaf@dlonigal, 2002) The works of Garrod and Neuville
provided the nowadays cultural development framew@dflonigal, 2002) They still show an
Eurocentric perspectivg¢Belfer-Cohen and Gorindlorris, 2014; Monigal, 2002) The main
technological typological shift between tkiéddle PalaeolithiciP) and UP is the adoption of serial
blade$ bladdets productior(Belfer-Cohen and Goring/lorris, 2014; Garrod, 1957)

R. Neuville divided the Palestinian UP in six phases, the first four have noticeably European

ascendants the last two are charactetisedriginal character@Neuville, 1934)

Phase | characterised by a less elongated, thin, convergent blank with a basal thinning (later Emireh
point), more elongated backed points, similar to Gravette points, andritiscrapersvith short

retouch on blades or oval flakes.

Phase I the elongated backed points increase in numbers and the back is more rectilinear. Carinated

endscraperand busked burins



Phase IlI: smaller and more rectilinear backed poifsdscraper®n flakes
Phase IV characterised by the appearance of nesdescraperandendscraper®n thick blades.

Phase V and IV microliths, burins on concave truncations and carinetekscrapers

The Romamumeral identifies a unilineal evolution through time, the first four phases where broadly
compared to EuropeanPJ He believd that the MPUP passage is a change in typo/technology,
hominid and environmerfMonigal, 2002)

Slightly contemporaneously D. Garrod suggested a different divisididnigal, 2002)

Lower Aurignacian: characterised by the Emireh point

Middle Aurignaci an: characterised by Krems/Fewives points on smaller blanks. Later by the
introduction of carinated and nosexdscrapers

Atitlian or Upper Aurignacian : polyhedric and carinated burins, with some backed points

Later, she accejgd the Neuville succession, introducing some technological characters as well
(Garrod, 1957)

Phase | blades are associated with Levallois blades and scrapers, which are resemblinfithigose o
Late Mousterian. Typical tool type is the Emireh point, triangular blank with basal thinning. Other
tool types are backed knives, thin, simgfelscrapersand some undiagnostic burins.

Phase Il represented in few sites. Backed points that atefween those of Phase | and Phase Ill.
Phase Ill: named Lower Antelian. Characterised by backed points resembling th#Fespoints

and pointed bladelets. Carinaudtscrapersare found in the Mount Carmelo sites, but less in epen
air contexts.

PhaselV: named Upper Antelian. Carinated burins and nosedlscrapersplus rare osseous
biconical points.

Phase V named Atlitian. The carinated burins and narrow carinateiscrapersform the big
majority of the tool types.

Phase VI named Kebaran. Characised by small backed bladeletsjmied at the two extremities.

Later the Fontrves points have been nameéd/é¢ad pointgBelfer-Cohen and Goring/lorris, 2014;
Gilead, 1991)

It is noticeable that in this late veye Garrod begins the practice of distancing the Levantine
industries from the European ones renaming them after local sites, implying the recognition of
different and somewhat parallel evolution of the two rec@vitmigal, 2002)

Classification based on the URevantine reference stratigraphical sequence, Ksar Akil, was
suggested by L. Copeland in 19Eelfer-Cohen and Goring/lorris, 2017; Gilead, 1991)
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Ksar Akil Phase A: characterised by chamfered pieagsanfreinstools on flakes where a distal
tranchet blow is struck from a prepared edge, aneérge UP tools on Levallois blanks.

Ksar Akil Phase B: increase obndscrapersaand retouched blades, reduction of Levallois blanks
and chamfered pieces.

Levantine Aurignacian Phase A not found outside Ksar Akil. Dominated by\&lad points and
flat facedburins.

Levantine Aurignacian Phase B dominated by carinated and nossdtscrapersCfr. Antelian.
Levantine Aurignacian Phase Cincrease in burins and bladelets. Cfr. Atlitian.

Kebaran

Ksar Akil has a complex excavation history, after World Wé#nélexcavation resumed in 1948,

under the direction of J. Ewing and arriving 19 m deep. The excavation was restarted under Tixier in
1969 1975, thanks to the improvements in excavation techniques he managed to recognise more
levels of occupation, but Head to stop at level Xupper UP sectiorhecause of the Lebanese Civil

War. In total the site has a 23 m thick deposit, divided in tsistyevels, spanning from Mousterian

to the late UP, including the MP to UP transition; the stratigraphical seqgsaticiled in three big

blocks by cave vault partial collapses asated with climatic weatheringhe MP, the earliest UP

(IUP and Ahmarian) and the later UP and-Bpieolithic(Bergman, 1988; Bergman et al., 2017;
Douka et al., 2013)

A modern interpretation of Ksar Akil stratigraphical sequence and industries is developed by C.
Bergman, whose the UP phases are here rep@eegman et al., 2017; Douka et al., 2013)

Stone Complex 1 stratigraphial hiatus between the MP and the.UP

Phase X former Ksar Akil Phase A, related to the Initial Upper Palaeolithic

Xa: levels XXVi XXIV. Opposed platforms parallel edges cores, producing elongated flakes, blades
and elongated Levallois points. Chamfered @#eendscrapersand burins on truncation.

Xb: levels XXIIIi XXI. Single faceted platform convergent edges prismatic cores, producing
elongated flakes and convergent blades similar to elongated Levallois points. Chamferedrieces,
scrapersand burins o truncation.

Phase IX former Ksar Akil Phase B, related to the Northern Ahmdaaies Levels XX/XIXi XVI.
Opposed plain platforms parallel edges cores, producing thin bladdscrapersbacked blades,
robust elWad points, angbointes a face plarwhich areleafshaped points with invasive retouch
and occasional basal thinning.

Stone Complex 2Levels XM XIV. Correlated with HE 4.

Phase VIII, former Levantine Aurignacian A, unassigned. Level XIl. Production of twisted and
curved bladelets and blagléVultifaceted and carinated burins, carinated and nesgédcrapers

Phase VII, former Levantine Aurignacian B, affinities with southern Early Ahmarian. Levels XI.

Production of straight or curved blades and bladelets from single platform narrow frorged
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Phase VI former Levantine Aurignacian B in VIII and C in VII, related to Levantine Aurignacian.
Level X. Production of twisted and curved bladelets and blades. Multifaceted and carinated burins,
carinated and nosezhdscrapers

Phase V tentatiely identified, unassigned. Level IX. Production of twisted and curved bladelets
and blades. Multifaceted and carinated burins, carinated and emn$edrapers

Phase IV, former Levantine Aurignacian C, related to the Atlitian. Level VIII. Productiowistéd

and curved bladelets and blades. Multifaceted and carinated burins, carinated arddssepers
Phase III, former Levantine Aurignacian C, unassigned. Level VII. Production of twisted bladelets.
End-scrapersburins and carinated burins.

Phase I, unassigned, southern Early Ahmarian affinities. Level V. Production of curved bladelets.
Retouched bladelets, burins agmtlscrapersespecially microdenticulated Ksar Akil scraper.

Phase | former Kebaran, related to the Masragan. Level I\ddBction of straight and curved
bladelets. Backed bladelets, microgravettes, geometric microliths, bemohscrapers

Duringt h e Tébars|dperi@dhe sbirveys and the excavations multiptimeughout the Levant
feeding into thalready establisticultural development modeaipening new geographical areas for
research, and restructuring the Upper Palaeolithic framework. Especially after the works of Marks in
the Negev and Gilead in the Sinai published in {8&ifer-Cohen and Gorind/lorris, 2014; Gilead,

1991; Monigal, 2002)

Nowadays the earlf.evantineUP is divided in(Belfer-Cohen and Gorindlorris, 2017, 2014;
Bergman, 1988; Bergman et al., 2017; Gilead, 1:991)

Initial UP/Emiran : a northern version found in Ksar Akil layers XXX¥XIV characterised by
chamfered pieces on Levallois bladesd flakes, tools which present a trandbleiv giving a
bevelled shape. In the South, namely at Boker Tachtit 1 and 2 it is characterised by the Emireh point,
inversely retouched. Later North and South are joined in the production of morphologicallgiseval
blades and elongated points with facetted butts from single platform, unidirectional, pyramidal cores
(Ksar Akil layers XXIIIi XXI/XX, Tor Sadaf, Umm el Tlell layers Il and Il 2A)

Ahmarian: based on the work of Marks and Gilead in the Negev and, $limes introduced as a

new UP technical tradition else than the Aurignacian. It was found earlier in Qafzeh and in Erq el
Ahmar but failed to be recognised. Following radiomedatings,it has aprolongedchronological
persistence. It is subdivided in

Early Ahmarian, characterised by single platform, unidirectional, flaking surface on narrow face
cores producing series of blades and bladelets. The most typical tool type idNhd pbint, a
variedly retouched convergent blade/bladelet. Burinsemakbcrapersare manufactured from flake

by-products.
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Late Ahmarian (Masraqgan), despite showing a technological degree of continuity with the Early
Ahmarian, it is chronologically assigned to the-Bgilaeolithic.

Levantine Aurignacian: it is a discussed ehyi perceived as a short intrusion from Europe. It is
found only in coastal cave settings, broadly contemporaneougheitgarly Ahmarianfound in
desertic/steppe areds is characterised by carinated forms on blades, Aurignacian scalar retouch,
Dufour bladelets and osseous points.

Atitlian : it is an industry found in the Mediterranean cave settings, based on flake production and

the manufacture of burins on truncation.

It is evident then that the earliest true volumetric UP industry in the Levant is the Early Ahmarian
(Belfer-Cohen and Goringylorris, 2009; Gilead, 1991)he Early Ahmarian features a production

of microlithic, straight, convergent bladelets; they come from independent knapping or integrated
continuousblades to bladelets cores; they are mastbgifiedin el-Wad points, which design a huge
spectrum of lightly retouched, pointed through retouch or already convergent in shape blades or
bladelets(Belfe-Cohen and Goringylorris, 2008; Gilead, 1983; Gilead and Béwsef, 1993;
Goring-Morris and Davidzon, 2006)

The Early Ahmarian is well distributeadl across the Levant mostly in opair sites in the Southern
desertstepperegions, and in caves in the Mediterranean éBedfer-Cohen and Gorind/lorris,

2014; Bergman et al., 2017; Goriprris and BelferCohen, 2018) Ahmarian ascendants have
been proposed for the Early Barati®as in the Iranian Zagros mountains, an industry characterised
by single platform prismatic cores producing straight blades and bladelets, occasionally retouched in
the Arjaneh poin{Belfer-Cohen and Goring/lorris, 2012; Tsanova et al., 20138Iso, Ahmarian
features have been found in the Cauc&dui8 (Golovanova and Doronichev, 2012)

The Early Ahmarian is divided in two culturgcies the Northern one, found principally cave

sites likeKsar Akiland; - aj ézI|l &€, and the Sout herromopenar, t he
sites. The main difference is the use bidirectional plain platforms blades cores, which results in
straighterblanksand thepointe a face plam the Northerrfacies(Bergman, 1988; Bergman et al.,
2017; GoringMorris and Davidzon, 2006; Kadowaki, 2018; Kadowaki et al., 2045 xplanation

for such dichotomy would be that the Northern &thmarian represents an adaptation to a mixed
foresi steppe biome, while the Southern Early Ahmarian a later adaptation to thei dagmre
conditions(Richter et al., 2020)

The SouthernEarly Ahmarian technological signature was established by A. Davidzon and N.
Goring-Morris, through the extensive refits found at Nahal Nizzana Kividzon and Goring

Morris, 2003; GoringMorris and Davidzon, 2006)

Raw material selection prefers lenticular siliceous large cobbles. There are several variants, all
underlining a singleancept: the narrovironted core for integrated bladdsadelets production. The

flaking surface is constantly placed on the shorter, narrow face and it is exploited unidirectionally.
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The striking platform and a distal crest are placed on the paralletudimgil faces. The striking
platform is prepared through a single cortical flake removing the whole longitudinal pebble edge,
while the distal crestprmingthe distal convexity, can be shaphtbugh the bifacial knappinghe

core flanks can be shapeatkcorticated, and narrowed, by flakes struck from the striking platform.
The back of the core is left untouched or flat. The striking platform is plain and steep angled,
frequently renewed through total tabletsiskfrom the flaking surface and the ovarty is abraded.

The frontal knapping rhythm is maintained throughout the production, blades and bladelets are
knapped from one edge to another. Lateral -eoige, wider and slightly twisted blades sometime
distally shaped in a unifacial crest, or latefakés, maintain the lateral convexities. The production

is geared on straight or slightly curved bladeslaadelets thaare retouched in-&lVad points. The

flake by-products are used for producing thick buringmdscrapersThe envisioned techniquaee

direct hard hammer percussion for flakes and direct marginal soft stone hammer percussion for the
laminar blanks. In cases of breaks on hinging accidents, the distal portion could be removed with a
punch to restore the flaking surface.

The Early Ahman, especially in the Southern opein sites, seems to show comparatively small
sites with lithic production on site. This would point to small human groups moving frequently in
the landscapéBelfer-Cohen and Gorind/lorris, 2017; Gilead, 1991; Richter et al., 2020)

Bone technology is not well attested in the Early Ahmarian, a bone point is known from Abu Noshra
Il and a spt base point from El Quseir D, but in generally bone tools production seems more
sustained in the Levantine Aurignaci@Bilead, 1991) Most of the ornaments are fabricated on
marine shell§Abulafia et al., 2019; Gilead, 1991; Kuhn et al., 2009; Richter et al., 2020)

The dating of the Early Ahmarian is quite complex, siietesertic southern areas are dated between
38i 30 k uncal BP, mostly concentrated in tfleungerhalf of the intervalGilead, 1991) Caves in

the north areas, such as Kebara and Manot, f=atauch earlier dates around 48 cal BP, but

both contexts have issues ofdepositions, Manot, and possible mixing, Kebgkaulafia et al.,

2019; BarYosef et al.,, 1996; Rebollo @i., 2011; Zilhdo, 2013)Ksar Akil has been recently
independently dateih one case the Ahmarian is indicated to last in the approxima#®&xal BP
interval, interrupted at the onset of the Heinrich Event 4, in another case it islagtatoat least a
millennium earlieBosch et al., 2015; Douka et al., 2013)- aj € z | & 34/ 29 k wheal B d
approxmately40i 33 k cal B, or 38.536 k cal BP(Douka, 2013; Kuhn et al., 2009)hereforea

similar contemporaneous age as the European Protoaurignacian and Early Aurignacian seems the

best estimate.

14



1.3 eUP detailed technical behaviour review

In this section a review of the masgnificative eUP assemblages in the literature is given. Sites are
divided by broad regional setting. Notions about the stratigraphical setting and integrity, the main
technological information and typological characteristics, the application of a tyjoahdefinition

of bl ades and bl adelets and the authorsé cultu
been object of the same degree of technological analysis; most of them come from old excavations,
with different methodological standarder instance, th&ack of systematic application of a sieving,

in particular wetsieving, procedure for the retrieval of smaller artefacts.
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1.3.1Southern Levant

Figure 2 Detailed mapof the reviewed eUPevantine sites.

Abu Noshra I and Il (Phillips, 2003, 1988)
Setting

They are opefair sites. Abu Noshra | features a main lower aeological horizon. Abu Noshra Ii

is 50 m apart from I, it shows a higher extension.
Technology

Raw material is mostly seruncal flint collected in a 15 km distance; some importaiedrom 60

km distance.

Two chaines opératoiresare recognised. Production of intercalated bltoleslelets and
independent bladelet production.

Prismatic cores: the flaking surface is placed on the longitudinal face, it is exploited unidirectionally.
Thestriking platform is plain and stegmgled. They are manufactured out of ovoid and cylindrical
flint pieces. In some cases, blocks are imported already roughed oyprodece laminar blanks
Longitudinal carinated cores: the flaking surface is placedhe blank longitudinal edge, it is
exploited unidirectionally. It produces bladelets.

The envisioned knapping technique is direct soft hammer percussion for laminar blanks and direct
hard hammer percussion for flakes blanks.
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Typometry
No bladesbladeleés dimensional threshold is given.
Main typological characters

The tool assemblage consists of backed and laterally retouched blades and bladelets, burins,

especially dihedral, anehdscraperon blades.

Cultural attribution

Attributed to the Lagaman, eigialentto the southern Early Ahmarian.

Gebel Maghara (Lagama)(Bar-Yosef and BelferCohen, 1977; Gilead, 1983)
Setting

tisanopermi r sitesb6 complex. The sites are witness
sand and see of wadi eMasagid terraces, at the foot of Gebel Lagama. Some of the sites are found
on the surface due to the deflation of the sedimentary context, nevertheless erosion was not powerful

enough to disperse ashes from hearths.
Technology

The raw matedl is nonlocal flint imported from the central Gebel Maghara and the southern wadi
el-Masagid areas.

Threechaines opératoireare recognised-ontinuous production of bladdsadelets.

Prismatic cores: cores are exploited unidirectionally, the stridafiorm isplain,and the overhang

is micro-chipped. The core can be decorticated, especially creating a flat posterior face, or left
untouched except for the flaking surface and striking platform. They produce blades and mostly
bladelets: result of a atinuous knapping and scarcity of flint in the vicinities, therefore high core
reduction. While blades have curved profiles, bladelets are straight.

Longitudinal carinated cores: the flaking surface is placed on a blank longitudinal edgeplivited
unidirectionally.

Multiplatform cores: they are a minority, mostly for exploiting more efficiently good quality raw

material. Platforms can be opposed or independent.
Typometry

No bladesbladelets dimensional threshold is given. The mean widthly exceeds 12 mm.

retouched bladelets are defined as those <9 mm wide.
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Main typological characters

Blades and bladelets display marginal, sabmupt retouch. Many are retouched inAd points.
Burins are low in number, mostly dihedral and on tliiakes.

Cultural attribution

Attributed to the Lagaman, equivalent to the southern Early Ahmarian.
Qadesh Barnea 601Gilead and Bar-Yosef, 1993)

Setting

It is an operair site on an upper wadi terrace. The sitethasoccupation horizons, B, the lower
and richest, and A, dividealy a sterile thin layer.

Technology

The raw material is local flint.

Onechaine opératoirés recognisedProduction of blades.

Nodules are split on anvil or by dirgaércussion. The core is reduced and decorticated by flakes.
Then they are knapped for thin blades obtention. The striking platform is maintained through core
tablets.

Typometry
The average blade is 13861.3 mm wide.
Main typological characters

Few burinsandendscraperssomeendscraper®n thick flakes. EWad points, with marginal, fine

lateral or bilateral retouch are featured alongside marginally backed blades and bladelets.
Cultural attribution

Attributed to the Lagaman, equivalent to the soutlirty Ahmarian.

Boker A (Monigal, 2003, 2002)

Setting

It is an operair site. It features a single occupation.

Technology

Raw material is local flint readily available étoseproximity with primary and secondary outcrops
as laminated nodulemd cobbles.

A singlechaine opératoirés recognised. Continuous production of blades and bladelets.
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Prismatic on narrow face cores: the flaking surface is placed on a core narrow face, it is exploited
unidirectionally.The narrow face is naturally obtained from the disc shape of the original nodule.
The striking platform is plain and steapgled, the osrhang is abraded. The knapping begins
preferentially on a natural ridge, occasionally it can be shaped in a crest. The knapping of thin,
parallel edges blades and bladelets continues frontally until exhaldmagement of the lateral
convexities is asged by the flaking surface morphology and the knapp#iplity; occasionally

lateral flakes are struck and periodically central large blades are clearing the flaking surface from the
numerous blade negatives.

The envisioned knapping techniquedisect soft hammer percussidor the laminar blanks, direct

hard hammer percussion for the shaping flakes

Typometry
blade$ bladelets dimensional thresholdpist at 12 mm wide
Main typological characters

Most of the retouched blanks areVi#had points ad inversely or backed blades and bladeleist

scrapersre rare, burins are mostly manufactured on thick blades.
Cultural attribution

Attributed to the southern Early Ahmarian.

Ansab 1 20092011 campaigngHussain, 2015; Schyle, 2015)
Setting

It is an operair wadi terrace site. ttonsists ofamain findlayer.
Technology

The rawmaterial is various local flint collected in various outcrops.

Two chaines opératoireare recognised. One for integrated continuous biddiedelets production,

and another for independent bladelets production. Hussain (2015) does not support agieahnolo
distinction between blades and bladelets issued from prismatic cores.

Prismatic cores on narrow face: the flaking surface is placed on a core namesvgentace, it is
exploited unidirectionally. The striking platform is plain and staegled, he overhang is abraded

or micro-chipped. The knapping begins with distally unifacial crests or with blades on natural ridges.
The convexities are maintained by embedded lateral, wider, twisted blades, and occasional lateral
flank flakes. The production igriented towards the central straight or curved regular convergent

blades and bladelets.
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Longitudinal carinated cores: the flaking surface is placed on a blank edge, it is exploited
unidirectionally. The production is oriented towards bladelets.
The envisoned knapping technigue is direct soft hammer percussion for laminar blanks and direct

hard hammer percussion for flakes.

Typometry

Blade$ bladelets threshold is put at 12 mm wide.
Main typological characters

El-Wad points on straight blades and bladgletith marginal sermabrupt or backed retouch, are
prevalent. Dihedral burins amshdscraperare made on flakes fyroducts.

Cultural attribution

Attributed to the southern Early Ahmarian
Tor Sadaf (Fox, 2003)

Setting

It is a rockshelter site. Sediments deposition appears to be continuous without any possibility of
discerning sedimentological layeexcept fothemodern agéumic soil and cobble layer, probably
corresponding to a partial vault rockfalllso, artefa¢s show a gradual change, with a progressive
increase of laminar blanks and decrease of flakes. Overall, the artefacts have been divided in three
technologicalanalyticalunits, with the Early Upper Palaeolithstandingon top of a Tor Sadaf B

assemblagayith IUP characteristics.
Technology

A singlechaine opératoirés recognised. Continuous production of blades and mostly bladelets
Prismatic cores on narrow face: the flaking surface is placed on a narrow convergent face exploited
unidirectionally. The striking platform is plain. Bifacial crests and tablets are the only maintenance
blanks.

The envisioned knapping technique is dirgcindirect soft hammer percussion.
Typometry

No bladesbladelets dimensional threshold is given. The average width is 12.2 mm
Main typological characters

Retouched blanks are large bladelets and small blades with lateral or bilateral inverse or direct

retouch; they are affiliated to thelad points.
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Cultural attribution

Attributed to the southern Early Ahmarian.

1.3.2Northern Levant

Ksar Akil levels XX1 XVI (Bergman, 1988; Bergman et al., 2017; Bergman and Stringer, 1989;
Williams and Bergman, 2010)

Setting

It is a rockshelter site. Layer XX is in direct stratigraphical connection with XXI, attributed to the
IUP, while level XVI is sealed by the Stone Complex 2, signalling the partial weathering of the cave

vault.
Technology

A singlechaine opératoirés recognised. Production of bladédadelets.

Prismatic bidirectional cores: the flaking surface has parallel edges, it is exploited bidirectionally.
The striking platforms are plain and opposite, the overhang is abraded. Shaping crests seems the only
convext i es 0 preparation and maintaining operation

The envisioned knapping technique is direct marginal soft hammer percussion.
Typometry

No bladesbladelets threshold is given.

Main typological characters

Backed blade and bladelets, 4Vad points, pointes a face plan and singsidscrapers
Cultural attribution

Northern Early Ahmarian

Il - a] ezl ée-B4(Kukgne20(; KBhh et al., 2009)

Setting

It is a cave site. The layers are not recognised through sedimentological difference but through the
density of anthropogenic material like ashes and artefacts. Layddd Bdature the most sustained

Ahmaian occupation(s), they are separated from the below IUP, by a less dense Ahmarian layer C,
and from the above layers by a similarly less archaeologically dense layer B. the stratigraphical

transition between C and B34 poinsto an erosional event.
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Technology

The raw material is large flint nodules collected in primary outcrops, imported fiic30 k& inland.
A singlechaine opératoirés recognised. Production of blades.

Prismatic cores: the flaking surface has paratigdes;it is exploited mosy bidirectionally. The
striking platforms are plain and opposite, the overhang is abraded. Production of thin blades.
The envisioned knapping technique is direct soft hammer percussion or indirect percussion.

Typometry
No bladesbladelets dimensional tashold is given.
Main typological characters

End-scraper®n bladespointes a face plaand elWad points are the most characteristic retouched

blanks.

Cultural attribution

Attributed to the northern Early Ahmarian.

Yabrud Il layer 6 and 5 (Demidenko and Hauck, 2017; Pastoors et al., 2008)
Setting

It is a rockshelter site. The site was excavated in the 1930s by A. Rust, he documented horizontal
layers whose cultural content spans from the MP to the UP. Layer 6 and 5 are the first UP layers
documented and they are in supposed direct stratigraphitection with the layers above and

beneath. The assemblages are severely skewed
Technology

The flint provisioning is local mostly, as witnessed by cortex surfaces, in secondary deposits and

less, in primary outcrops.
6

Two chaines opératoiredndependent production of bladelets and blades.

Prismatic flat cores: the flaking surface has paraliiglesand it is placed on the longdunal face;

it is exploited unbidirectionally. The strikingplatformsare plain or facettedlhe convexities are
maintained by lateral oblique blanks and by opposite series of negatives.

Prismatic cores: the flaking surface is placed on the longitudinal face, it is exploited unidirectionally.
The striking platform is plain. Convexities are mainéa by lateral oblique blanks and distally

overshot ones. Also, crests are witnessed. Independent production of bladelets.
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5

Threechaines opératoireare recognisedntegrated production of bladdsadelets from prismatic
cores and independent flake®guction from a discoid core.

Prismatic cores: the flaking surface is placed on the longitudinal face, it is exploited unidirectionally.
A second opposite striking platform can be used for distal convexity preparation. The knapping
begins with a naturaidge or a shaped crest. Lateral convexities are maintained through oblique,
convergent blanks, while the distal convexity is usually maintained through overshot blanks. The
back of the remains unprepared, the core flanks join in a posterior ridge. Atéigal exploitation

show that cores become wider than longer. Integrated production of blades and bladelets.
Prismatic twisted cores: the flaking surface is placed obliquely regarding the striking platform, it is

exploited unidirectionally. The productiémindependent twisted bladelets.

Typometry

No bladesbladelets threshold is given.

Main typological characters

6

no UP tool is signalled.

5

Two ekWad pointsgndscraperand burins. Demidenko and Hauck signal carinated burins.
Cultural attribution

6

Pastoors and colleagues (2008) attribute it to the IUP, while Demidenko and Hauck (2017) to the

Northern Early Ahmarian.
5

Pastoors and colleagues (2008) attribute it toBady Ahmarian, while Demidenko and Hauck

(2017) to the Levantine Aurignacian.

Manot Cave area C layers 7 and §Abulafia et al., 2019; Barzilai et al., 2016; Marder et al.,
2017)

Setting

It is a cave site. Area C lays at base of the Western talus, displaying 8 layers. There is a certain degree

of mixing, unit 5 and 6 yields artefaab$ Aurignacian and Ahmarian ascendants, while the basal
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units 7 and 8 are dominated by Ahmarian finds, though some Mousterian and IUP artefacts are found
as well. The reason for the mixing is probably a physical barrier at the top of the talus neage the cav
entrance, area E, where only Levantine Aurignacian and younger artefacts are found; periodically
the sediment was moved towards the inner cave spillinglogdrarrieand accumulating at the base

of the talus, area C: overall, excavators are confident in the regular accumulation of the units. Units

7 and 8 are, in a whole, around 1 m thick, they are divided by an erosional unconformity.
Technology

Raw material is mobst flint collected in primary and secondary deposits in a deodl radius from

the cave (10 km).

Two chaines opératoireare recognised. Integrated bladaadelets and independent blades and
bladelets production.

Prismatic opposed platforms cores: tlagking surface has parallel edges morphology and is placed

on the narrow longitudinal face, it is exploited bidirectionally. The striking platforms are plain, and
the overhang is abraded. Morphological difference and the number and type of blarkdsetiveen

the two platforms in some cases might indicate the role of auxiliary opposite platform, more than a
true bidirectional knapping. The knapping begins with a bifacially shaped crest, the convexities are
maintained through nearests, lateral flat btkes, and overshot blades. Production is focused more
on straight or slightly curved blades.

Prismatic single platforms cores: the flaking surface has parallel edges or convergent morphology
and is placed on the narrow longitudinal axis, it is exploitedirggtionally. The striking platform

is plain, and the overhang is abraded. The knapping begins with a bifacially shaped crest, the
convexities are maintained through raests, lateral flat blades, and overshot blades. Production is
focused more on stigtit or slightly curved bladelets, occasionally twisted blanks arekstr

The envisioned knapping technigue is the direct soft hammer percussion.
Typometry

Blade$ bladelets threshold is put at 12 mm wide.

Main typological characters

Most of the tools areetouched blades and bladeletsV#ad points are mostly display backed or
abrupt retouch, forming an awl termination or a pdtnictscrapersre on blades. Burins are multiple

or dihedral.
Cultural attribution

Northern Early Ahmarian
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Qafzeh level E anl D (Bar-Yosef and BelferCohen, 2004)
Setting

It is a cave site. level E, the base of the UP stratigraphical sequence, is in direct stratigraphical
connection with the hdidle Palaeolithicbeneath and level D above; on top of level D there is another

UP layer.
Technology
E

Threechaines opératoireare recognised. Two for the mostly independent blades production, one
for independent bladelets production.

Prismatic bidirectional cores: thkaking surface is placed on the longitudinal face, it is exploited
bidirectionally. The striking platforms are plain. Convexities are maintained through crests, laterally
struck blanks, and overshot blanks. The production is maostly oriented towardghstraides

Prismatic unidirectional cores: the flaking surface is placed on the longitudinal face, it is exploited
unidirectionally. The striking platform is plain. Convexities are maintained through crests, laterally
struck blanks, and overshot blankshd production is mostly oriented towards straight blades.
Longitudinal carinated cores: the flaking surface is placed on the blank longitudinal edge, it is
exploited bidirectionally. The production is oriented towards straight bladelets.

D

Mostly carinate cores correlated with the increase of twisted bladelets.
Typometry

Blade$ bladelets threshold is put at 10 mm wide.

Main typological characters

E

Most of the tools are represented by\dd points with bilateral or unilateral abrupt direct retouch.

End-scraper®n thin blades are well represented too.
D

The tool types are dominated bgidscrapersand burins, also carinated on flakes. Almost absenc

of elWad points.
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Cultural attribution

E

Early Northern Ahmarian.

D

Later Ahmarian.

Umm el Tlel (Kadowaki, 2018; Ploux and Soriano, 2003)
Setting

It is an operair site. The UPtgatigraphical sequence is found mostly in sector 2, divided in various

loci which have been partially stratigraphically correlated: North, West and iSuatt.
Interstratified units yielding either Aurignacian or Ahmarian lithics are fouetivéen an
Ailenrtmedi at e Pal aeol ithico wilhlddeletLpeoduation and ¢he an d
Kebaran several UP level§he Ahmarian tradition is found in levels 14'cl, Fl, Ip of the South

Western locus and in levels llib, llibl, lllc, UZdo parteof the Northern locus.
Technology

Two chaines opératoireare recognisedOne for the independent production of bladelets, one for
intercalated bladébladelets production.

Prismatic core on narrow surface: the flaking surface is placed on the longitudinal narrow face, it is
exploited unidirectionally. The striking platforma plain and steepngled, the overhang regulated

by micro-chipping. The knapping starts with a central bifacial crest, the bladelets then are knapped
from one flaking surface side to another in a convergent fashion, using a central distal nervure.
Convexites and the distal central nervure are managed by lateratsmed| blades knapped from

the sides, which are oblique and twisted. The bladelets, instead, are straight.

Prismatic parallel edge core: it is recognised from some bigger and regular blaidasyitness the

knapping of parallel edges bladelets on the gritlges
Typometry

Bladelets are on average&mm wide.

Main typological characters

Most of the tool types are represented by various bladelets with marginal direct, inverse or alternated
semtabrupt retouch, which are relatable with Dufour bladelets, but-iéael points. Some burins

and simpleendscraper®n blades.
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Cultural attribution

Ploux and Soriano (2003) relate these levels to the Southern Early Ahmarian tradition, nevertheless
signalling the peculiarity of the #Wad pointéabsence. Kadowaki (2018) instead points to a later
attribution to the industries of Ksar Akil 0s

Kebara layers Ill and IV (Bar-Yosef et al., 1996; Tostevin, 2013)
Setting

Itis a cave site. The stratigraphy is divided sedimentologically in an earlier unit B contaiditig M
Palaeolithicindustries and unit A, finely laminated in its lower part, with UP industries. Layers IV
and Il are the earliest UP levels, layer IV is directly superimposed to the Mousterian layer V, with
whom the sedimentological difference is difficult to apprecatehannel and some animal burrows
have penetrated in both. The break in lithic industries with the upper layers Il and I, Levantine

Aurignacian, is evident.
Technology

Raw material is local.

Two chaines opératoireare recognisedoth for laminar produon.

Prismatic on narrow face cores: the flaking surface is placed on the longitudinal narrow face and it
has parallel edges morphology, it is exploited bidirectionally or unidirectionally. The striking
platforms are plain, the overhang is abraded. Ttapgimg begins witla shaped crest, convexities

are maintained through lateral blades or-oessts.
Typometry

No bladesbladelets dimensional threshold is given.
Main typological characters

Most of the tools are manufactured on blades. The most diagtystare carinateghdscrapers
and elWad points.

Cultural attribution

Attributed to the Early Northern Ahmarian.
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1.3.3 Caucasus

50°0'N

45°0'N

Figure 3. Detailed map of theeviewedCaucasus and EasteEuropeeUP sites

Ortvale Klde layer 4 (Bar-Yosef et al., 2006; Golovanova and Doronichev, 2012)
Setting

It is a rockshelter site. Layer 4 is in stratigraphical direct connection with the Hdlowsterian in
layer 5, but the few Mousterian displaced artefacts are well recognised due to different patination.

Technology

The raw material is mostly highuality local flint, but significant whole obsidian nodules have been
imported from 100 km distalc

Two chaine opératoirés recognised. Continuous production of blades and bladelets.

Prismatic cores: the flaking surface is placed on the longitudinal face and has a parallel edges
morphology, it is exploited unidirectionally.

Longitudinal carinatedare: the flaking surface is placed on a core longitudinal edge, it is exploited
unidirectionally.

Typometry

Blade$ bladelets dimensional threshold is put at 12 mm wide. Bladelets <7 mm are considered
micro-bladelets.
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Main typological characters

Retouchedlanks are mostly laterally retouched and backed bladelets. Burirendisdraperson
blades.

Cultural attribution

Similar to the Early Ahmarian.

Dzudzuana unit D(Bar-Yosef et al., 2011, 2006; Golovanova and Doronichev, 2012
Setting

It is a cave site. Unit D is the earliest UP occupation of the site.

Technology

The raw material is mostly local radiolarite, rare imports of obsidian frarhG&Dkm distance.
A singlechaine opératoirés recognised. Continuous bladbkaddets production.
Prismatic cores: the flaking surface is placed on the longitudinal core face and it has convergent or

parallel edges morphology, it is exploited unidirectionally.
Typometry

Blade$ bladelets dimensional threshold is put at 12 mide. Bladelets <7 mm are considered

micro-bladelets.
Main typological characters

Blades and bladelets with fine and backed retouch are prevalent. 8mlderaperon flakes and

blades, burins, mostly dihedral ones, are rare.

Cultural attribution

Similar to the Early Ahmarian.

Mezmaiskaya layer 1C(Golovanova and Doronichev, 2012)
Setting

It is a cave site. 1C is the earliest UP layer in the cave.
Technology

The raw material is mostly local flint, also imports of flint from 60 km distance and obsidian possibly
from the SoutHWVestern Caucasus.

Two chaines opératoiresare recognised.

29



Prismadic cores: the flaking surface is placed on the longitudinal core face and it has convergent or
parallel edges morphology, it is exploited unidirectionally.
Transversal carinated cores: the flaking surface has convergent morphology, it is exploited

unidirectionally.
Typometry

Blade$ bladelets dimensional threshold is put at 12 mm wide. Bladelets <7 mm are considered

micro-bladelets.
Main typological characters

Most of the retouched blanks are laterally backed bladelets and marginally directly retoadesd bl
and bladelets. Burins, mostly dihedral, amdiscrapersre preferentially made on thickdpyoducts

flakes.
Cultural attribution

Similar to the Early Ahmarian.

1.3.4Eastern Europe

Kostenki 17/1l, 14/LVA and IVa and IVw and 1/Ill (Bataille et al., 2019, 2018; Dinnis et al.,
2019; Hoffecker et al., 2016; Sinitsyn, 1993, 2003)

Setting

The KostenkiBorshchevo sites complex yielded a clustefoghlities featuring repeated through
time openrair occupations during the MIS3 and MIS2, in a probable context of natural springs in the
vicinity of the middle Don floodplain. The eUP industries are found in two palaeosols denominated
Lower Humic Bed (LHB and Upper Humic Bed (UHB) which are stratigraphically divided by the
deposition of a tephra related to theSvCampanian Ignimbrite one. Assemblages that have been
approached to the Protoaurignacian and to the Early Aurignacian are the ones from H@dteyaki

I, located at théop of LHB, Kostenki 14 layer IVa and 1Vvin theLHB just belowthe YT 5 tephra,

layer LVA, directly associated with the' 8 tephra, of Kostenki | layer 1ll, corresponding with UHB.
Dinnis and colleagues (2019) consider Kostdnlayer 1l affected by redeposition and mixing

problems, but Hoffecker and colleagues (2016) point to the integrity of the context.
Technology

Kostenki 17 layer |l

Raw material is good quality chert collected in primary outcrops in alsealiradius,25 km or

possibly further.
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Two chaines opératoireare recognised.

Prismatic cores: The flaking surface has parallel edges, and it is exploited unidirectionally. The
striking platform is seemingly facetted, according to the butts. The cores are used for the obtention
of blades, in one case intercalated production of bladd bladelets.

Cores on longitudinal blank edg®res the main reduction configuration. The flaking surface is
installed on a longitudinal blank edge, exploited unidirectionally. The striking platform is installed
on shaped truncation. It is an indegdent production of bladelets.

The envisioned technique is marginal direct soft hammer percussion.

Kostenki 14 layer IVw

Raw material procurement is similar to 17/I1.
Only achaine opératoirés recognisedCores are on longitudinal blank edges, witfkatg platform

prepared on truncations, the knapping is finalised to the obtention of bladelets.

Kostenki 14 layer IVa

Two chaines opératoiresire recognised. The goal is the independent obtention of blades and
bladelets.

Prismatic cores: the flaking dace has parallel edges, exploited unidirectionally. Production of
straight and curved blades and bladelets.

Longitudinal carinatedn blank edgecores one dihedral burin, possibly used as bladelet core.

Bladelets have mostly straight profiles.

Kostenki ¥ layer LVA

Three chaines opératoireare recognised. The goal is the independent obtention of blades and
bladelets.

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. Independent
productions of straight and curved blades bladelets.

Transversal carinated cordtaking surface on wide distal fronts, eadraper type. Production of
mostly straight bladelets.

Longitudinal transversain blank edgeores flaking surface on narrow longitudinal blank edges,

burin-core like.Production of mostly straight bladelets.

Kostenki 1 layer Il

One mainchaine opératoireProduction of big blades, smaller blades and bladelets.
Prismatic cores: the flaking surface is flat or convex, exploiteéndibidirectionally. The striking
platform is plain and, in certain cases, steep angled. The convexities can be maintained through

shaping or simply with the knapping of blanks on the intersection between core faces.
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Transversal carinated cores: the flaking surface is convergent and canovearanide, exploited
unidirectionally.

Envisioned technique is the direct soft hammer percussion.
Typometry

Kostenki 17 layer I

No clear dimensional threshold bladekdelets is put by Dinnis and colleagues (2019), retouched
bladelets are less than 8mwide, blades are reported to be up to 38 mm wide, negatives on unipolar
blades cores range froriZD mm wide.

Kostenki 14 layer IVa and Kostenki 14 layer LVA

Bataille and colleagues (2018) put a bladédadelets threshold at 12 mm, bladelets less <7amm

considered micrdladelets.

Kostenki 1 layer Il

No bladesbladelets dimensional threshold is given.
Main typological characters

Kostenki 17 layer |l

6 bladelets and burin spalls, unidirectional and with straight profile, haveaseopt marginal direct

or alternate retouch, thus fitting the Dufour bladelets subtype Dufour type.

Kostenki 14 layer IVw

9 fragmentary bladelets and burin spalls have «dmipt, marginal direct retouch.

Kostenki 14 layer LVA

Retouched bladelets, edixis and twisted, have marginal and, in few cases, alternate refdwh

have been recognised as Dufour bladelets subtype Roc de Combe.

Kostenki 1 layer Il

End-scrapersalso carinated, are numerous. Burins are mostly on truncation. Retouched bladelets are
the most numerous tools, they are manufacture eaxidfbladelets, theetouch is marginal, direct,

inverse, or alternate.
Cultural attribution
Kostenki 17 layer I, was attributed originally attributed to a Ieeehnocomplexrecognised only

in Kostenki, called Spitsynian. On the grounds of the unipolar blddéelet reduton and the
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retouched bladelets, Dinnis and colleagues (2019) approach it to the Protoaurignacian. Bataille and
colleagues (2019) have instead argued against this scenario, pointing thatpyoasuidlal cores,

blade$ bladelets intercalated productiorfésind in the assemblage, on the other hand the main core
configuration, the burin on truncations, is not typical of the Protoaurignacian. Kostenki 14 Va, IVw
and LVA are attributed more closely to the Early Aurignacian, especially LVA given the presence

of carinatedendscrapergores. The same attribution applies to Kostenki 1 layer lIl.

Siuren | layer H and G (Bataille, 2016; Bataille et al., 2018; Demidenko, 2000, 2014; Demidenko
and Noiret, 2012; Zwyns, 2012)

Setting

Cave siteUnits H, situated just above the bedrock, and G are grouping several almost undisturbed
horizontally deposited levels divided by thin sterile sediment levels; they are separated bfal rock

from above unit F.
Technolog

Two chaines opératoiresre recognised. The goal is the obtention of intercalated blades and, mostly,
bladelets. Bladelets are mostly-aris and with straight or slightly curved profiles. Twisted profiles
blanks come from the lateral edges offthking surface.

Prismatic cores: it is the main core confgfion. The flaking surface is exploited unidirectionally

and has a wide array of morphologies,-pybamidal, sukcylindrical or with parallel edges. The
striking platform is plain. Convexitiesre shaped through lateral convergent blades and flakes and
opposite flakes. Blades have wider patches of cortical surfaces.

Transversal carinated cores: the flaking surface is convergent shaped, exploited unidirectionally. The
striking platform is plainplaced on the ventral blank face. The production is similar to the prismatic

cores.
Typometry

Blade$ bladelets dimensional threshold is put a 12 mm, bladelets <7 mm are considered micro

bladelets.
Main typological characters

Bladelets represent the mast retouched tools, they display marginal, lateral direct or inverse

retouch, like Dufoursensu latpbladelets subtype Dufour.
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Cultural attribution

Firstly, attributed to the Kreri®ufour Aurignacian. Another comparison is generally with the
western Protoaurignacian, despite the young daté&l ¥@& calBP, which could liberesult of some

contamination event or bad collagen preservation.

1.3.5SoutheasterfBalkans Europe
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Figure 4 Detailed map of theeviewedeUP Central andSoutheasternEurope sites.
Kozarnika layer VIl (Sirakov et al., 2007; Tsanova, 2008)

Setting

Cave site, no sterile sedimentatiorbetween or erosion unconformity with the above layer VI. The
layer was affected by cryoturbation, the studied assemblage cometh&dess affected portion of
the cave in 6 Asurface and 20 cm thickness.

Technology

Raw material of good quality is available in secondary deposition in blocks compatible with cores
and blanks dimensions, a minor fraction of it witmssscollection80-100 km to the South.

Cores show tweahaines opératoireshe knapping goal is obtention of smsilted blades and large
bladelets.
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Prismatic sukpyramidal cores the flaking surface is placed on the longitudinal axis, exploited
unidirectionally, broadr in proximal part, distally convergent and curved. The striking platform is
steep angled and plain, the overhang is abraded. Knappihgris/semicircumferentialexpanding

on adjacent core faces in proximal part. The knapping begins directly withigaty or partially

cortical series of bladelets. Convexities are maintained through lateral laminar convergent blanks,
while on the centre parallel edges bladelets are knapped. Posterior andadetat@rests can be
shaped to help the convexitigsaintaining.

Prismatic on longitudinal narrow face/blank edgmres the flaking surface is placed on the

l ongi tudinal axis, exploited unidirectionally,
The striking platform is steep angled andipldhe overhang is abraded. The knapping rhythm is
frontal not invading adjacent faces. Comparatively shorter knapping series.

The knapping seems continuous, from blades to bladelets, even though some intercalation is shown.
Bladelets are frequently shgy curved in distal position, meaning they are exploiting the whole
flaking surface. Flakes are mostly attributed to decortication and lateral convexities shaping

The envisioned knapping is the marginal direct soft mineral or organic hammer percussion.

Typometry

The bladeletsb | ades threshold is fluid. TheEmMhwdes sho
at the abandonment. Most of the blanks are bladel#&ram wide. Larger blades -Z® mm wide
are few and mostly used for shaping purposes, snidides 1016 mm are more frequent and issued

from all knapping stages.
Main typological characters

Retoucledblanks are mostly laminar. Blades are either retouched laterally or in gngpderapers
Burins are not frequergimple,and made on blades or flakes. Most of the retouched bladelets witness
lateral marginal direct/inverse/alternate seiupt/lightly backed retouch.

Cultural attribution

Firstly, related to an embryonic development of the Gravettian, due to thes&redlbacked
implements, it is now related either to the western Mediterranean Protoaurignacian or to the

Levantine Early Ahmarian.
C o Kk aSitlavy et al., 2014a, 2014b)
Setting

Openair site on ahilly terrain. The context was divided in three layers and gembdporizons
yielding a homogenous characters industry, some evidence of partial intrusion of later Epipalaeolithic

material is found on the very top of the stratigraphical sequence.
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Technology

Raw material of medium quality is available in the vicinities in secondary deposition, Banat flint,
some import of wider range good quality chert.

Cores show threeghaines opératoireshe knapping goal is obtention of srasilted blades, bladelets

and mcro-bladelets, continuity and intercalation between the prodigiscattested.

Prismatic narrowfacedcores The flaking surface is placed on the longitudinal axis, on a narrow
core facewhich isexploited mostly unidirectionally. The striking platforssteepangled and plain.
Convexities are maintained through the narrowing of the lateral adjacent core faces with flakes,
lateral coreedge laminar blanks and antdateral crests. Knapping rhythm is mostly frontal, in some
case can slightly expand adjacent lateral faces in a seavicumferential fashion.

Carinated on longitudinal blank edgeres The flaking surface is placed on the longitudinal axis of

a blank edge, exploited mostly unidirectionally. The striking platform is steep angled and pkai
knapping begins with a central shaped crest or a natural ridge. Knapping rhythm is mostly frontal.
Transversal carinatecbres The flaking surface is placed on the distal termination of the blank
exploiting transversally the thickness of the blaftke striking platform is on the ventral blank face,
either plain or crudely faceted. The flaking surface, isolated by means of lateral flakes, can be wide
and convergent with a semmircumferential knapping rhythm (carinated #atdscrapersor narrow

with a frontal knapping rhythm (nosehdscraperk In the first case the blanks are mostly curved
and onraxis, in the second on twisted and-axis.

Blades are mostly parallel edges with straight or slightly curved profiles, bladelets are mostly
convegent with straight or slightly curved profiles. Twisted profiles are represented in either size
classes.

The envisioned knapping technique is direct internal hard hammer percussion for flakes, and

marginal direct soft hammer percussion for laminar blanks
Typometry

Blades bladelets threshold is put at 12 mm wide.

Main typological characters

Retouched tools show a good frequency of carinated and eosedrapersLaterally retouched
blades, also featuring Aurignacian retouch. Laterally marginally directly or inversely retouched

bladelets, Dufousensu latpare rare.
Cultural attribution

Cultural attribution is uncertain, it featuresnaix of Early Aurignacianand Protoaurignacian

characteristics. Tentatively attributed to the Krefsignacian or Early Aurignacian
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Tincova (Sitlivy et al., 2014b)
Setting

Single layered opeair site.
Technology

Cores show threehaines opératoiresthe knapping goal is obtentiasf blades and bladelets,
independently produced from prismatic, carinated longitudinal on blank edge and carinated

transversal cores.
Main typological characters

Retouched tools are dominated by simghetscrapersLaterally retouched blades, also featg
Aurignacian retouch are frequent. Also, laterally marginally retouched, Dsémsu latpbladelets

are well represented

Cultural attribution

Either attributed to the Protoaurignac@rto the KremsDufour Aurignacian.
RomoOn-Bumbr t Sitligyset al., 2014b, 2012)

Setting

Openair site on a former river terrace in low elevation. The original sedimentary context was divided

in six layers, layer Ill being the most abundant and widely recognised in the original excavation
extension, the lowermost layer | was attributed to a Middlag®éthic quartzite flake entity, while

the topmost layer VI to a (Epi)Gravettian industry. In the new excavations, divided in four geological

horizons, GH3 corresponding to most of the central layers or to the single Layer Ill. Despite the high
sedimentsy package, lithic artefacts are distributddoughout the sedimentary succession

coherentoncentrations, laying stiorizontally.
Technology

Raw material of medium quality is available in river gravels in the nearby, Banat flint, it features
also rgional imports.

Cores show threghaines opératoireshe knapping goal is obtention of blades and (micro)bladelets,
the overrepresentation of blades in the old assemblage is probably related to the absence of wet
sieving procedures. The production of blades and bladelets can be intercalated, independent o
continuous.

Prismatic cores: The flaking surface is placed onctire longitudinalnarrowface it is exploited

mostly unidirectionally. The striking platform is steapgled and plain. The knapping rhythm can
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be frontal or semcircumferential. The ae undergone a decortication through flakes. Lateral
convexities are maintained through lateral narrowing flank flakes, lateraédges laminar blanks

or anterelateral shaped crests.

Prismatic on longitudinal narrow face/blank edgares the flaking surface is placed on a
longitudinal narrow surface, exploited mostly unidirectionally. The knapping rhythm is frontal.
Carinated transversabres they are mostly present in the old collection. They are divided in flat
carinatedendscrapergype, or a brsehoof type, where the flaking surface is higher than the core
thickness. The knapping rhythm is sesiicumferential.

Blades and bladelets have mostly parallel edges, blades are lasis dhan bladelets. Straight,
curved,and twisted profiles shatke same frequencies, but new collection bladelets have a tendency
toward straight profiles.

Typometry

Blades bladelets threshold is put a 12 mm wide. Bladeleisro-bladelets threshold is put at 7 mm

wide.
Main typological characters

In the old collection, carinated and thiekdscrapersdihedr& burins or burin on truncation and
Aurignacian blades dominate the retouched tdalgpur sensu latdladelets are attestethe new
collection is dominated by Dufogensu latanicro-bladekts and deprived of bigger tool types.

Cultural attribution

Attribution is uncertain, more closely attributed to the Protoaurignacian.

1.3.6 Central Europe

GeilRenklosterle AHIII and AHII (Teyssandier et al., 2006; Teyssandier and Liolios, 2003)
Setting

Cave site. Both units group several detels, the overall integrity of the major units is guaranteed

by several hodontal refits.
Technology

Raw material is good quality chert collected locally.

Two chaines opératoiresre recognised. Independent production of blades and bladelets.

Prismatic cores: the flaking surface has parallel edges, exploited unidirecti@taking platform

is plain, the overhang is abraded. Knapping starts with a blade blank on the lateral core faces

intersection, in fewer cases a crest is shaped. Lateral convexities are maintained through lateral
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blanks and negrests, distal convexitiebriough plunging bladesdostly blades are produced, two
reduced cores produced also bladelets.

Transversal carinated cores: the flaking surface is convergent, it is isolated by lateral flakes or
bladelets, exploited unidirectionally. The striking platfosrplain, installed on the ventral blank

face. They are exclusively producing bladelets.

Typometry

No bladesbladelets dimensional threshold is given.

Main typological characters

No Aurignacian blades or Dufour bladelets are recognised.

Cultural attribution

Attributed to the Early Aurignacian.

Hohle Fels AH IV (Bataille and Conard, 2018a; Schiegl et al., 2003)
Setting

Cave site. A long stratigraphy comprising Mousterian, Aurignacian and Gravettian. The youngest
Mousterian geological horizon GH9 is divided by sterile sedimentation from the eadragtidcian
in GH8. The Aurignacia layers develop from GH8 to GHBaH3db. AH IV is not the earliest

Aurignacian phase and it is linked with the end of the cold phase marked by the Heinrich Event 4.
Technology

The raw material is local good quality chert.

Two chaines opératoireare recognised. Independent production of blades and bladelets.
Longitudinal on blank edge cores: The principal core configuration recognised in the assemblage.
Theflaking surface is placed on the lateral longitudinal edge dadiskbin a fashion of a burin. Most

of the cores can be classified as burin on truncation, which performs the role of striking platform, the
angle is steeper than prismatic cores striking platform. The production is straight preafites am
twisted profie bladelets and burin spalls, most of them can be classified asbtadelets.

Prismatic cores: the flaking surface has mostly cylindrical parallel edges morphology,ein less
fashionconvergent suipyramidal, it is placed on the longitudinal axis eitlon the narrow or the

wide surface. The striking platform is plain and steep angled. The distal convexity is maintained
through shaping. The production is short, thick and straight profile blades.

Transversal carinated cores: they are few and correspptadnose@ndscraperswith lateral flakes
isolating a narrow flaking surface. The striking platform is place on the ventral blank face.

The envisioned technique is the direct marginal soft hammer percussion.
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Typometry

Blades-bladdets dimensional thleshold is put at 12 mm, bladelets <7 mm are considered -micro
bladelets.

Main typological characters

Blades are laterally retouched, sometimes in Aurignacian blades, or transformed in burins and simple

endscrapersBladelets and burin spalls are retouchmd no Dufoulsensu latare recognised
Cultural attribution

Attributed to a different early Aurignacidacies

Krems-Hundssteig(Broglio and Laplace, 1966; Nigst and Haesaerts, 2012)

Setting

Openair site located on a fluvial terrace of the Danube. Despite being described dnygthel
excavators, J. Strobl and H. Obermaier, as an assemblage coming from a homogeneous sedimentary
context, recent authors point to mixing of several underlooked contexts, therefore challenging the
archaeological and cultural value

Technology

Prismadic cores are the only ones described, sometimes the flaking surfacepigrantidal.
Typometry

No bladesbladelets dimensional threshold is given.

Main typological characters

The assemblage is characterised by the numerous careratedrapersand blalelets with lateral
marginal retouch, inverse, direct or alternate fitting the Dufour bladsksisu latoand the

Krems/Font Yves points.
Cultural attribution

Attribution uncertain. The assemblage counts thousands of diagnostic Aurignacian artefaugs, lin

it mainly to the Protoaurignacian sites of Western Europe.
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Willendorf 1l AH3 (Nigst et al., 2014; Nigst and Haesaerts, 2012; Teyssandier and Zilhao,
2018)

Setting

Openair site located on fluvial terrace of the Danube. The assemblage numbers slightly more than
500 artefacts, with a complex excavation history, most likely coming from different lenses of
sediment. Most of the artefacts where found again in the collection warehouse andedimeid

to any particular sedimentary context. Neverthelseme refits would point to some degree of

coherence.
Technology

Raw material is collected locally in fluvial gravels, a small percentage comes from long distance
(200 km) procurement.

Three chaines opératoires are recognisedindependent production bladelets and intercalated
production of blades and bladelets.

Prismatic cores: the flaking surface is exploited unidirectionally. Striking platform is plain. Blades
and bladelets have been prodiidérectly knapping at the intersection of the flaking surface with the
lateral core faces and then developing until the other edge and back.

Transversal carinated cores: they have wide fronts, carieattscrapersor narrow fronts, nosed

endscrapersindependenbladeletgproduction.

Longitudinal on blank edge cores: they produce

Typometry

No bladesbladelets dimensional threshold is given

Main typological characters

Carinated and nosexhdscrapersare the most diagnostic tools.
Cultural attribution

Attributed to the Early Aurignacian.
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1.3.7Western and Central Mediterranean Europe
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Figure 5 Detailed map ofhereviewedeUP Mediterranean sites.

EsquichoGrapaou SLC1lb and SLCla and LalLaouza 2b (Bazile, 2005, 2002; Bazile and
Sicard, 1997)

Setting

Esquich® Grapaou is a cave site, while Laouzais a rockshelter, the two sites are 7 km far from
each other. At EsquiciiGrapaoulie Aurignacian layers SLC1b/a are separated from the overlying
BR1, Aurignacian, and underlying BR2, Mousterian, by sterile sediments, erosion episode and
concretions. At Ld.aouzalayer 2 b is sandwiched by sterile layers.

Technology

EsquicheGrapaou SLEb/a

The raw material is mostly good quality local flint slabs collected in primary outcrops, complemented
by riverbed flint and rare regional flint imports.

A singlechaine opératoirés recognised. It shows an intercalated bladisglelets production wit

a focus on bladelets.

Prismatic on longitudinal narrow face cores: the flaking surface is installed on the longitudinal,
narrow face of the slab, it is exploited unidirectionally. The striking platform is natural or plain, the
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overhang is abraded. Thedgping rhythm is frontal, convexities are maintained through lateral
blanks, often shaped in antdroat e r a | crest s, struck at the face:
some opposite removals. The production is focused on straigixi®bladelets.

The envisioned technique is the direct soft hammer percussion.
La Laouza2b

The raw material is mostly good quality local flint, but the riverbed and regional imports flint assume
more importance.

Threechaines opératoireare recognisedin intercalated bladébladelets production with a focus

on bladelets and two independent bladelets production.

Prismatic on longitudinal narrow face cores: the flaking surface is installed on the longitudinal,
narrow face of the slab, & iexploited unidirectionally. The striking platform is natural or plain, the
overhang is abraded. The knapping rhythm is frontal, convexities are maintained through lateral
blanks, often shapedinantdroat er al cr est s, st r odcoccasonallytwitle f ac e
some opposite removals. The production is focused on straigixi®bladelets.

Longitudinal carinated cores: the flaking surface is placed on a narrow blank edge, it is exploited
unidirectionally. The striking platform is plain érplace on the longitudinal edge. The knapping
rhythm is frontal, with a later expanding on the blank ventral face. Typologically loardescribed

as Vachons burin. The production is straight and curved bladelets.

Transversal carinated cores: the flakgurface is placed on distal end of a thick blank, it is exploited
unidirectionally. The striking platform is plain and placed on the blank ventral face. The production
leads to shorter and curved bladelets.

The envisioned technique is the direct soft hmmnpercussion.
Typometry

Nobladesb| adel et s threshold is given. Lasltaouzaor es 6 |
blades are generally 20 mm wide, while at EsquiGrapaou blanks aré Z5 mm wide.

Main typological characters

Straight bladeletwith lateral, marginal, inverse retouch, Dufour subtype Dufour bladelets, account
for a significative number at Liaaouza while they are most of the tools in Esquit@oapaocuEnd

scrapersalso thick, are present, but not numerous. Vachons burins kreseeded in Ld_aouza
Cultural attribution

Both sites are attributed to the Protoaurignacian.
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Grotte Mandrin layer 1 (Slimak, 2008; Slimak et al., 2006, 2002)
Setting

It is a cave site. The Aurignacian occupation appears in the middle and upper part of layer 1 on top

of the Mousterian one, the lattgpanning from layer 4 until the lower layer 1.
Technology

The raw material is extremely local good quality flint collected from primary outcrops.

The assemblage is small, but coherent and witnessing all stages of knappingchdiress
opératoiresare recognised. One for independent blades production frorstnariured, semi
circumferential prismatic cores and two for structured bladelets producti

Prismatic on longitudinal narrow face cores: the most represented at the site. The flaking surface is
placed on a longitudinal narrow face, it is exploited unidirectionally. The back of the core is shaped
in a flat narrow face by flakes struck from ttwre sides. The lateral convexity is shaped by oblique
bladelets series, struck from the core back. The distal convexity is shaped by opposite removal. The
knapping rhythm is frontal. The oblique bladelets series shaping the flanks are creating bladelets
bearing oblique negatives on their dorsal face, cédlextlles croiséed he focus is the obtention of
straight and highly standardised big bladelets.

Longitudinal carinated cores: the flaking surface is placed on a longitudinal blank edge, it iséxploite
unidirectionally. The smaller bladelets are obtained through a simplecgeomnferential knapping,
maintaining the convexities through blanks issued from the adjacent wide face. Bigger, convergent
bladelets, middle size class, are showing a bettertstation. One core lateral face is shaped through
oblique bladelet series coming from the back of the core, the other corresponds to the flake ventral
face. Because of the core flank shaplamelles croiséeare created as partial crests and-cexsts.

Despite using a similar core blank, small bladelets and middle pointed bladelets are using two

independent operative schemes.
Typometry

Bladelets are divided in three classes: the small oii8snn wide, the middle ones; & mm wide,
and the big ones0lImm wide.

Main typological characters

While the small bladelets have a marginal back, the big bladelets are retouched in Dufour subtype

Dufour bladelets.
Cultural attribution

Attributed to the Protoaurignacian.
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Grotte de | 60bser (Rotraz étale20l0)ayer s G and F
Setting

It is a cave site. The first Aurignacian layer G overlies a stalagmitic concretion which separates it
from the Mousterian beneath it. F it is in direct stratigraphical connection with the overlying layer E,
tentatively attributed tohe Early Aurignacian because of a splitse point, but no certain
stratigraphic attribution can be given to the bone point. Most of the assemblage is belonging to lower

part of the layer.
Technology

The raw material is mostly higtuality flint collected130 km east, few imports from the regional
context, 40 km east, and from central Italy, 2800 km.

Two chaines opératoireare recognised. An intercalated bladdadelets production with a focus

on bladelets and one independent bladelets production.

Longitudinal carinated cores: the flaking surface is placed on the longitudinal blank edge, it is
exploited unidirectionally. The striking platform is plain, and the overhang is abraded. The knapping
begins with shaping a unifacial crest, creating the nacgsglideridges The knapping rhythm is
frontal, the convexities are maintained by lateral and overshot bladelets, some of them could be
classified adamelles croiséesThe production is focused on straight or slightly curveehxia
bladelets from theamtral part of the flaking surface.

Prismatic cores: the flaking surface is placed on the wide face, it is exploited unidirectionally. The
striking platform is plain, and the overhang is abraded. The knapping begins with a unifacial lateral
crest, then itdevelops with a sengircumferential rhythm. The production is oriented towards

intercalated blades and bladelets
Typometry

Blade$ bladelets dimensional threshold is put at 10 mm wide, which is the threshold for the Dufour

subtype Dufour bladelets.
Main typological characters

A big portion of the retouched blanks consist of bladelets with lateral, marginal, and inverse semi
abrupt retouch, Dufour subtype Dufour. Burins are well represented, mostly on breakdge.

scrapersre rare.
Cultural attribution

Attributed to the Protoaurignacian.
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Mochi units G and F(Douka et al., 2012; Grimaldi et al., 2014; Kuhn and Stiner, 1998; Tejero
and Grimaldi, 2015)

Setting

It is a rockshelter site. Originally the site was excavated by arbitrary 5 cm cuts and-ométsrbave

been cast posixcavation following sedimentological and archaeological indicati®tesile units E

and H separate theaorcunits G and F, in dact stratigraphical connectiorfrom the above
Gravettian, D, and ém the underlying Mousterian, H could be divided in three parts, the lower

still pertaining to the Mousterian, the middle being devoid of archaeological material, and the upper

part, denomiated H G, with Aurignacian archaeological material.
Technology
G

The raw material is mostly local flint, complemented by significant imports, 30% of the tools are
made on imports, from Western, 200 km, and Easteirl,(8Dkm, Provence as Eastern Liguria, 150
km, and Central Italy, >200 km.

Threechaines opératoirearerecognisedTwo for an independent bladelet production, one for an
independent blade production.

Prismatic cores: the flaking surface is placed on the longitudinal wide face, it has pyramidal or
parallel edges morphologgnd itis exploited unidirectioally. The striking platform is plain, and

the overhang abraded. The only maintaining operation recognised is the shaping of crests. The focus
is the production of oaxis, regular straight bladelets.

Longitudinal carinated cores: the flaking surface ixg@thon the blank longitudinal edge, it is
exploited unidirectionally. The focus is the production ofaais, regular bladelets

Prismatic cores on local raw material produce blades, parallel adgéarge blades are noticed

among the imported flint.

Typometry

Bladesb| adel et s di mensional threshold is 410 mm
Main typological characters

G

Most of the retouched blanks are bladelets with lateral, marginal and inverse retouch, Dufour subtype
Dufour bladelets. Burins on truncaticgar®e the most present. Carinated forms and strangulated blades

are rare.
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E

It signals the most sustained presence of carinaedscrapers Aurignacian blades, and antler

manufacture.

Cultural attribution

G

Attributed to the Protoaurignacian.

F

Attributed to the Early Aurignacian.

Bombrini A1 and A2 (Holt et al., 2019; RietSalvatore and Negrino, 2018)
Setting

It is a collapsed rockhelter site. The sitets 50 m far from Mochi, showing many similarities. Two
Aurignacian units, A1 and A2, are stratigraphically overlying the Mousterian units, MS1.

Technology

Raw materials similar to what is recorded in Mochi.
Two chaines opératoireare recognised. One for an independent bladelets production from unipolar

prismatic cores, one for@mbined blades and flakes production.
Typometry

Bladelets are on averagé8/mm wide.

Main typological characters

The retouched blanks are dominated by slightly curvegix@s bladelets with marginal, bilateral,

alternate, sermabrupt retouch, the classic Dufour subtype Dufour bladelets.
Cultural attribution

Attributed to the Protoaurigean.

La Fabbrica layers 3 and 4(Dini et al., 2012; Dini and Tozzi, 2012)

Setting

It is a cave site. The layers 3 and 4 are directly overlying layer 2, Uluzzian, and covered by layer 5,
Epigravettian. The steep slope towards the inner part of the cave is responsible of various erosional

episodes.
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Technology

Raw material is mostly a local wide array of siliceous rocks available in nearby river gravels,
nevertheless highuality flint collected in primary outcrops was imported for reduction on site from
160 km east.

Two chaines opératoireare recognised. One for an intercalated bldoleslielets production, on the

only highquality material nodule, and one for unipolar products from déwbloosely prismatic,

and nororganised cores, on local raw material.

Prismatic core on narrow face: the flaking surface is placed on the narrow and longitudinal face, it is
exploited unidirectionally. The striking platform is plain, and the overhamgdad. The distal
convexity is shaped through a posterodistal crest. The knapping rhythm is frontal. Production is

intercalated bladébladelets.

Typometry

No bladesbladelets dimensional threshold is given.
Main typological characters

Retouched tools féare bladelets with lateral marginal retouch and big, thick, curved blades laterally
retouched.

Cultural attribution

Attributed to the Protoaurignacian.

Fossellone layer 21Degano et al., 2019a, 2019b)
Setting

It is a cave site. The Aurignacian layer 21 is separated from the beneath Mousterian layer 23 by a
sterile clayish layer 22.

Technology

Raw material are the local ovoid Pontinian flint pebbles, which provided a challenge to the
Aurignacian artisans.

A singlechaine opératoirés recognised. Independent production of bladelets.

Transversal carinated cores: the pebble is firstly reduced/opened through bipolar tangential technique
along the |l ongitudinal axi s. | nstrikifgiplatformafyhe a a3 0 m
future carinated core is placed on fie surface obtained from the longitudinal splitting of the

cobble while the flaking surface on a distal end of the blank. The two longitudinal edges are shaped

through convergent flakes &pped from the striking platform, which put in place a central crest. The
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front is shaped by lateral flakes and then by broaekxdff bladelets. The knapping rhythm is semi

circumferential. The production focus are short, convergent bladelets issuatidroemtre of front.
Typometry

The desired bladelets areS3mm wide.

Main typological characters

The carinated and noseddscraperslominate the tool counts. Split base points are recorded too.
Cultural attribution

Attributed to the Early Aurignacian.

Grotta Barbara ( D6 Angel o and Mussi, 2005)

Setthg

It is a cave site in the proximity of Fossellone cave. The Aurignacian layer is eroded by the nearby

sea action, it survives along the cave walls and in some corridors. It overlies Mousterian layers.
Technology

The raw material is exclusively small agdocal Pontinian flint pebbles.

Fourchaines opératoireare recognisedndependent production of bladelets.

Bipolar tangential technique: the flaking surface can be placed on the wider longitudinal face, the
most used configuration, or the narrow ldadinal face. In this way bipolar bladelets are issued. A
more complex variant uses the bipolar technique for obtaining a lateral ridge, which is afterwards
used for a regular unidirectional bladelet production.

Prismatic coreghe distal part of the pélke is removed transversallyttee longitudinal axis, forming

a plain striking platform. The flaking surface is placed on the wider longitudinal axis and exploited

unidirectionally.

Typometry

No bladesbladelets dimensional threshold is given.
Main typobgical characters

The retouched tools assemblage is mostly characteriseentbgcrapers also nosed and on

Aurignacian blade.
Cultural attribution

Attributed to the Early Aurignacian.
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Serino (Accorsi et al., 1979; Giaccio et al., 2008)
Setting

It is an operair site. A single Aurignacian occupation overlies sterile clays, and it is sealeditly a

deposition of pumice linked with the Campanian Ignimbrite.
Technology

The raw material is exclusively flint.
Unidirectional sukpyramidal and prismatic cores produce abundant bladelets. Striking platforms are
plain.

Typometry

No bladesbladelets anensional threshold is given. Most of theefactsare comprised in 10 mm

wide.
Main typological characters

Few bladelets with lateral, marginal retouch, approachable to Dufour blad&idiscrapersalso
carinated are present, but in low number. Anaigjan retouch is recorded as well.

Cultural attribution

Attributed to the Protoaurignacian.

Castelcivita layers rsa, gic and ar¢§Gambassini, 1997; Giaccio et al., 2008)
Setting

It is a cave site. Layer rsa, short for red sandy, it is located in the Il sedimentological layéayend
on direct stratigraphical connection with the below Uluzzian layers. The above gic and ars layers
constitute the | sedimentological layers and they are capped by pumice and ash layer connected with

the Campanian Ignimbrite.

Technology

The raw mataal is mostly flint collected in the nearby river gravels.
rsa

Threechaines opératoireare recognisedndependent bladelet production.

Prismatic cores: the flaking surface is exploited unidirectionally. The striking platform is plain. They
produce straight or slightly curved-exis bladelets

Longitudinal carinated cores: the flaking surface is placed on the longitudinal, carinated burins, or

transversal, Vachons burins, edges, it is exploited unidirectionally. They produce bladelets.
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Tranwersal carinated cores: the flaking surface is placed on the distal end of a thick blank, it is
exploited unidirectionally. The striking platform is on the blank ventral face. The flaking surface is
isolated by lateral flakes, can be wide, carinatadsaaperstype, or narrow, noseendscrapers

type. They produce bladelets.

gic andars

The main difference is the increase of carinated forms

Typometry

No bladesbladelets dimensional threshold is given. The majority of the artefacts is <25 mm length.
Main typological characters

rsa

Most of the retouched tools are bladelets with lateral marginal inverse or alternatebsapi
retouch, Dufour subtype Dufour. Carinated burins andscrapersare well represented, bladelets

negatives are partially obliteeat by subsequent retouch
gic andars

The retouchetllanksfeature the appearance of smaller, straight bladelets with marginal, convergent,

direct bilateral retouch, the Castelcivita points.

Cultural attribution

rsa

Attributed to the Protoaurignacian wibhufour bladelets.

gic andars

Attributed to the Protoaurignacian with micropoints

Paglicci layer 24(Giaccio et al., 2008; Palma di Cesnola, 2006)
Setting

It is a cave site. The Aurignacian | ayer 24
deposition in, 23C2, linked to the Codola eruption. The layer is divided in threeatictigoBlIl |,
A4i 2, Ali 0. The density of artefacts grows with the stratigraphical position.

Typometry

No bladesbladelets dimensional threshold is given.
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Main typological characters

The bladelets with marginal, lateral, seahrupt retouched, Dufousensu latp are the most
represented diagnostic tool tyfend-scrapersare well represented, also carinated and with bladelet
retouch. The burins, also carinated and with bladelet ref@sthmore important in the middle and
top occupations.

Cultural attribution
Attributed to the Protoaurignacian.

Fumane (Bartolomei et al., 1992; Bertola et al., 2013; Broglio et al., 2005; Faicci, 2018;
Falcucci et al., 2017; Falcucci and Peresani, 2018)

Setting

It is a cave site. The entire stratigraphical sequence is divided in-maitsdased on the sediment.

The Aurignacian is found in units A, fine grain sediment, and D, mostly loose rocks from cave vault
collapse At the cave mouth, layer A2 is overlyingyer A3, Uluzzian, in direct stratigraphical

connection, but marked by the red sediment colour; several habitat structures are dug by the
Aurignacian occupants and could displace some underlying archaeological material. The thin layer

Al is on top of A2 ad ends the macranit A. In macreunit D the human occupation is less dense,
mostly recognised in D6, found on the eastern s
D3a/b) anl D1c. D1d is the last anthropis layer and attributed to the Gravetti@he inner cave is

showing less stratigraphical resolution, due to compression andgussitional processes, here the

succession shows just layers A2 and the D3 complex.

Technology

Raw material is local good quality flint available in primary outcropbriver gravels.

A2i Al

Five chaines opératoireare recognisedndependent bladelet production or intercalated blades
bladelets production. In general, the knapping focus is straight or slightly curvexgiisdsiadelets.
Prismatic semcircumferentialcores the flaking surface is installed on a longitudinal axis using in
continuity two adjacent core faces, the flaking surface can have parallel or convergent edges
morphology; blade cores show a prevalent parallel edges morphology while bladelet ones a
convergent morphology. The flaking surface is exploited unidirectionally. The striking platform is
plain. The knapping procedure isolates narrow flaking surfaces through lateral or trartsvensal

axis removals and oblique blade blanks accentuatindisted convergence, once the flaking surface

is exploited knapping migrates slightly laterally reproducing the procedure, finally the core assumes
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a semicircumferential shape through the migration back and forth of the several flaking surfaces.
They prodice independent bladelets, blades or intercalated blalddglets.

Longitudinal on narrow face/blank edgeres the flaking surface is installed on the longitudinal
edge of a blank or a narrow longitudinal face of a small slab, it is exploited uti@hialy. The

striking platform is plain. A posterior crest is shaped. The kimgpnythm is mostly frontal. Aey
produce exclusively bladelets

Transversal carinatazbres the flaking surface use the former blank thickness and it is placed on the
distalend of a thiclblank;it is exploited unidirectionally. The striking platform is plain and is placed

on the blank ventral face. The flaking surface is isolated by lateral removals of flakes, producing a
nosed morphology; they produce exclusively bladesterter than the prismatic cores.

Prismatic wide facedores the flaking surface is installed on the wider face on the longitudinal axis,

it has parallel edges morphology, and it is exploited unidirectionally. They are probably exhausted
semicircumfeential cores.

Independent multiplatform cores: they have independent reduction series placed on the core volume.
Knapping begins at the favourable ridges of core faces intersections creating a fully cortical laminar
blank, less frequently a unilateral dkdberal crest is shaped after the first cortical blank is removed,;
convexities are maintained by simple naturally backed blades arasted blades along the lateral

edges of the core flaking surface

D3dbaséD 3 h MBab

The lithic production remains simil to A2 Al, but an increase in the transversal carinated cores

use is noticed. Also, Flakes are knapped independently.
Typometry

Bladebladelets threshold is put at 12 mm wide, most of the inversely semi abruptly retouched blanks

are inferior to that.
Main typological characters
A2i Al

A big part of the bladelets is retouched with marginal, lateral or convergentabampt retouch. A
smaller percentage of the blades is retouched laterally, some digptaylar Aurignacian retouch.

Frontally inendscragersor burins

D3dbaséD 3 h MBab

Laterally retouched bladelets are always the main gpescrapersmostly carinated form, increase

progressively. A splibase point is found at the interface with Al.
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Cultural attribution
A2i Al
Attributed to theProtoaurignacian.

D3dbaséD 3 h MBab

Attributed to a later phase of the Protoaurignacian.

1.3.8Western Europe

10°0'W 5°0'W

Figure 6 Detailed map of the reviewedJP Western Europe sites.

Castanet( Chi ot t i et al ., 2015; Chiotti and Cretin, 2
Setting

Collapsedock-sheltersite. Old excavations led by Peyrony identified two subsequent layers, recent
excavation found only a single layer lying over the bedrock.

Technology

The raw material is mostly good quality chert found locally in colluvial sediments or riverbeds
Importscome primarily from primary outcrops #80 km far awaywith a maximum distance #40

km.

Two chaines opératoireare recognised. Independent production of blades and, mostly, bladelets.
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Transversal carinated cores: This is the main core configuratitre site The flaking surface is
placed at distal end of thick flakes, exploited unidirectionally. The fr&8&,5 mmwide on average.

The striking platform is placed on the blank ventral face. Convergent flakes are struck from the
striking platform egularising the longitudinal edges and creating a central crest. The front is thus
isolated and is used for a seamicumferential knapping of bladelets taking advantage of lateral and

distal convexities put in place by the flakes.

Prismatic cores: Theyra rare. The flaking surface has parallel edges, exploited unidirectionally.
Striking platforms are facetted and the overhang frequently abraded.

Typometry
Bladeletsarei@@ 20 mm wi de, t he most ilGngnuwidaintenalr e compr i
Main typological characters

Most of the retouch tools are flahdscraper®n blades, some showing Aurignacian lateral retouch
too. Laterally retouched blades are frequent. Retouched bladelets are on irregular blanks and non

consistent retouch.
Cultural attribution
Attributed to the Early Aurignacian.

Caminade layers F and ((Bordes, 2005, 2000; Bordes and LenobleQ@2; Bordes and Tixier,
2002)

Setting

It is a rockshelter site. In the eastern portion of the site layers G and F correspond to a first
Aurignacian phase of occupation, which is divided from the underlying Mousterian by a roof collapse

and from thedpmost Aurignacian units D by sterile sandy sediments.
Technology

Threechaines opératoireare recognised. Independent production of blades and, mostly, bladelets.
Transversal carinated cores: the most frequent. The flaking surface is placed on the distal end of a
thick laminar blank, it is exploited unidirectionally. The striking platform is plain and placed on the
bl anksé ventr al s u r fngtbeswide froattThey préducé dtraighteoscureed e i s
bladelets.

Prismatic on longitudinal narrow face cores: the flaking surface is placed on the longitudinal narrow
face ofaslab. They produce bladelets.

Prismatic cores: the flaking surface has paralbides, exploited unidirectionally. The striking

platform is facetted. The knapping starts shaping an afgen@l crest at the flaking surface
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intersection with an adjacent core face. The knapping rhythm is strictly frontal. Lateral convexities
are maintmed by lateral blanks or by lateral nrests, distal convexities are maintained by

plunging blades. They produce large and thick blades.
Typometry

Bladelets negatives aré 10 mm wide.

Main typological characters

Most of the retouched tools are carirthtnd nose@ndscrapersMost of the retouched bladelets
are nontwisted and display a marginal, seafirupt inverse retouch.

Cultural attribution

Attributed to the Early Aurignacian.

Roc de Combe layer {Bordes, 2005; Bordes and Tixier, 2002)
Setting

It is a cae site. Layer 7 is formed grouping the former 7a, 7b, 7c; it is sandwiched between the
Chatelperronian layer 8 and the Recent Aurignacian of layer 6 and 5.

Technology

Two chaines opératoireare recognised. Independent production of blades and, moatig|dts.

Transversal carinated cores: they are the most frequent. The flaking surface is placed on the distal

end of a thick blank, it is exploited unidirectionally. The flaking surface develops in a wide front

around the longitudinal volume of the blarikhe striking platform is plain and placed on former

bl anks®é ventral f ac e circintfegentialnTagy producg only bladéleism i s s en
Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. The striking

platform is facetted. The knapping starts shaping an asédeoal crest at the flaking surface

intersection with an adjacent core face. The knapping rhythm is strictly frontal. Lateral convexities

are maintained by lateral blanks or by lateral -omssts, distalconvexities are maintained by

plunging blades. They produce large and thick blades.
Typometry

Bladelets negatives aré 10 mm wide.

Main typological characters

Most of the retouched bladelets are #taisted and display a marginal, seatirupt inverse retah.
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Cultural attribution

Attributed to the Early Aurignacian.

Corbiac-Vignoble Il (Bordes, 2005; Bordes and Tixier, 2002)
Setting

Openair site. There a single occupation layer.

Technology

Two chaines opératoireare recognised. Independent production of blades and, mostly, bladelets.
Prismatic cores: thélaking surface has parallel edges, exploited unidirectionally. The striking
platform is facetted. The knapping starts shaping an atatmal crest at the flaking surface
intersection with an adjacent core face. The knapping rhythm is strictly frbatatal convexities

are maintained by lateral blanks or by lateral -nezsts, distal convexities are maintained by
plunging blades. They produce large and thick blades.

Transversal carinatezbres: the flaking surface is placed at the distal end of labhacle, exploited
uni directionally. The striking platform is
knapping rhythm is sergircumferential. They produce straight and curved profile bladelets.

Typometry

Blades are 2550 mm wide. Bladeletsa 411 mm wide.

Main typological characters

A single straight profile bladelet is retouched in Dufour subtype Dufour.
Cultural attribution

Attributed to the Early Aurignacian.

Le Piage(Bordes, 2006, 2005; Bordes and Tixier, 2002)

Setting

It is a rockshelter site. Layer K is separated from the overlying layer Gl by a mixed layer J.
Technology

K

Threechaines opératoireare recogised. One with intercalated bladbtadelets production and the

other two for independent bladelet production.
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Prismatic cores: the flaking surface has-pytamidal morphology, it is exploited unidirectionally.

Blades and bigger bladelets are knappezbintinuity or intercalated

Cores on |l ongitudinal bl anksdé edge/ narrow face:
narrow face, it is exploited unidirectionally. They produce straight bladelets.

Transversal carinatezbres: the flaking surface placed at the distal end of a thick blade, exploited
unidirectionally. The striking platform is plai

knapping rhythm is sergircumferential. They produce smaller straight and curved profile bladelets.

Gl

Two chaines opératoireare recognised. Independent production of blades and, mostly, bladelets.

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. The striking
platform is facetted. The knapping starts shaping an atatal crest at the flaking surface

intersection with an adjacent core face. The knapping rhythm is strictly frontal. Lateral convexities

are maintained by lateral blanks or by lateral -negsts, distal convexities are maintained by

plunging blades. Thegroduce large and thick blades.

Transversal carinatezbres: the flaking surface is placed at the distal end of a thick blade, exploited

uni directionally. The striking platform is plai
knapping rhythm is seltircumferential. They produce straight and curved profile bladelets.

Typometry

K

No bladesbladelets dimensional threshold is given.
Gl

No bladesbladelets dimensional threshold is given.
Main typological characters

K

Straight profile bladeletgisplay marginal lateral and bilateral seafirupt direct, inverse, backed or
alternate retouch, being compatible with Dufour bladelets subtype Dufour.

Gl

Only a curved bladelet retouched in Dufour subtype Dufour.

Cultural attribution

K
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Attributed to the Rotoaurignacian

Gl

Attributed to the Early Aurignacian.
Hui (Le Brun-Ricalens, 2005b, 1993)
Setting

Openair site on small elevation hill. The single archaeological layer 2 is divided in arbitrary cuts 2a,

2b, 2c: most of the assetabe is found in 2b and refits prove its integrity.
Technology

The raw material is mostly local chert, with some regional radius imports.

Two chaines opératoireare recognised. Independent production of blades and, mostly, bladelets.
Transversal carinaticores: the most recognised core configuration. The flaking surface is placed on
the distal end of triangular and trapezoidal cigesstion blocs, flakes, and thick blad€ke striking
platform is plain. Lateral flakes, controlling the convexities isokatwide front, 280 mm. The
knapping rhythm is sentircumferential,convergentand slightly offaxis bladeletslémelles de
cadrage put in place a central guide nervure for the desired bladelets.

Prismatic cores: the flaking surface has parallel gdigés exploited unidirectionally. The striking
platform is steep angled and can be facetted, the overhang is systematically abraded. After a short
decortication through flakes, the knapping start with a cortical blade on a natural lateral ridge or, less
frequently, a crudely shaped crest. The knapping rhythm is frontal. The distal convexity is maintained
through neecrests, while the lateral convexity is maintained through flank narrowing flakes.
Production is large and thick blades.

Envisioned knappindechnique is the direct hard hammer percussion for flakes and direct soft

hammer for laminar blanks.
Typometry

Blades are generally P 0 mm wi de. Desired bl adelets are <1E¢

wide.
Main typological characters

End-scrapersaarethe most numerous tools. Aurignacian blades are well represented. Two bladelets

have lateral marginal inverse leangle retouch.
Cultural attribution

Attributed to the Early Aurignacian.
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Barbas Il C1 (Ortega Cordellat, 2005)
Setting

Openair site on a river terrace. The layer C1 is overlying the layer &ibuted to the

Chatelperronian.
Technology

The raw material is good quality local chert, nodules up to 30 kg, with some minor regional imports.
Threechaines opératoireare recognisedndependent production of blades and, mo$tigdelets.
Prismatic cores: the flaking surface is placed on the longitudinal wide face; it has paligdieind

it is exploited unidirectionally. The striking platform is plain. The knapping begins with the shaping
of a bifacial crest and the rhythmfi®ntal. Convexities are managed by antiateral crests and

distal shaping. The production is large and thick, straight blades.

Prismatic ordongitudinal;narrow face cores: the flaking surface is placed on a longitudinal narrow
face, it is exploited udirectionally. The striking platform is plain. The knapping start with a blank
removing a natural lateral ridge and the knapping rhythm is frontal. The convexities are maintained
through lateral nearests. The production is middle sized blades

Transveral carinated cores: the flaking surface is placed on a distal end of a thick blank, flakes or
blade, exploited unidirectionallyrhe griking platform is plain. A single lateral flake, or two lateral
flakes, isolates the flaking surface, maintaining theveaities. The production is small and curved
bladelets.

Longitudinal carinated cores: the flaking surface is placed on a longitudinal blank edge, it is exploited
unidirectionally. The production is long and straight bladelets.

Typometry

Big blades are 50 mm wide. Medium sized blades aré 20 mm wide. Small bladelets are <10

mm wide, while big ones are on average 10 mm wide.
Main typological characters

Few bladelets are retouched.

Cultural attribution

Attributed to Early Aurignacian.
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Les Cottés(Porter et al., 2019; Roussel and Soressi, 2013; Talamo et al., 2012)
Setting

It is a cave site. The stratigraphical seqeeoicthe new excavations refers to the frontal cave talus.
The layer 04 is overlying a 12 cm thick sterile layer separating it from layer 06, Chatelperaonian;
sterile thin layer, 04.3bf, divides, in certain sectors, the layer 04 in two subiels and 04sup
Layer 02 is separated by a thicker low density 03 layer.

Technology

Local chert is dominant in all layers, complemented by high quality regional chert. In layer 02 the

imports are dominant.
04inf.

Two chaines opératoire§inalised at the intealated bladédladelets knapping, but mostly at
independent bladelet production. Blades are as frequent as bladelets. Bladelets are straight or slightly
curved and ofaxis.

Prismatic cores: the flaking surface is qayvamidal or sufprismatic on the logitudinal axis, it is
exploited unidirectionally. Striking platform is plain and steggled. Convexities are maintained

by lateral blades or opposite struck flakes.

Prismatic on longitudinal narrow face/blank edge cores: the flaking surface is plache on

longitudinal narrow face of a slab or a blank, it is exploited unidirectionally.

04sup.

The core configurations remain similar to 04inf.. Although, blades production increase and bladelets

are smaller and more curved.

02.

Two chainesopératoiredinalised at the independent production of blades and bladelets.

Prismatic cores: the flaking surface has parallel edged it is exploited unidirectionally. They
produce large and thick bladd$eyare probably recycled in nesrganised thke cores. Blades are
straight or slightly curved.

Transversal carinatezbres: the flaking surface is placed on the distal end of a blank, it is exploited
unidirectionally. The striking platform is plain. The front is isolated by laterally struck flekases

are also creating a central crest shaping the distal convexity.
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Typometry

Blade$ bladelets dimensional threshold is put at 12 mm wide. Blades, on average, in 04inf. are 18.5
mm wide, in 04sup. 20 mm wide and in 02 22 mm wide. They record acigmidifference between
O4sup. and 02.

Main typological characters
04inf.

High frequency of bladelets with marginal sembirupt inverse continuous retouch, Dufour subtype
Dufour bladelets

04sup.

Laterally retouched thick blades, also Aurignacian blaBasg.scrapersare well representedless
and smaller retouched bladelets.

02

Aurignacian blades and noseddscraperare the best represented retouched blanks.
Cultural attribution
04inf.

Attributed to the Protoaurignacian.

04sup.

Attributed to the Early Aurignacian.

02

Attributed to a later phase of the Early Aurignacian.
Isturitz (Normand et al., 2008, 2007; Normand and Turq, 2005)
Setting

It is a cave siteA big fallen rock divides in two sectors the modern excavatitres principal
excavation area andoupdhe Tairee aA udd gomicn atnendo cfc up at
sediments characterised by the accumulation of cave vault debris, sedimentary units IV and III.
Sedimentary unit V shosWlousterian occupations, the most insisted Aurignacian occupations are

in sedimentarynitsil and Ill. The archaeological occupatianaunit 11l had been affected by water

run-off at the same time of deposition, which could result in material mixing. In the principal sector,

layer C4c, showing mixed characters, divitlgers C4bl and C4b2 from layer C4d
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Technology
Cabli 2

The raw mateal is mostly regional flint collected 20 km far from the site, imports are showing a
wider regional network (up to 880 km far) extensive londistance network (150 km south) and

one artifact coming from 20800 km north.

Fourchaines opératoirearerecognsed Independent blades and bladelets production.

Prismatic cores: the flaking surface has paralliges,and it is exploited unidirectionally. The
striking platform is plain, rejuvenated with total or partial tabletsptteghang is frequently abraded.

The knapping starts with antelateral shaped crests, which maintain the convexities too. They
produce blades.

Subpyramidal/prismatic cores: the flaking surface is placed on the longitudinal face with a
convergent and diak plunging morphology, it is exploited unidirectionally. Lateral blades maintain
the convexities. They produce big and straight bladelets.

Transversal carinated cores: The flaking surface is placed on the distal end of a thick blank, it is
exploited unidrectionally. Convexities are maintained by lateral;affs, curved bladelets. They
produce small curved bladelets.

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge of a blank, it is
exploited unidirectionally. Theyrpduce straight bladelets.

The envisioned technique is the direct soft hammer percussion.

Cad

The raw material is mostly regional flint collectedi 38 km far from the site, some imports are
coming as far as 150 km south.

Threechaines opératoireare recgnised.Intercalated bladébladelets and independent bladelets
production.

Subpyramidal/prismatic cores: similar to the same cores found in C4b1/2. The production is
intercalated straight eaxis bladegbladelets

Longitudinal carinated cores: similar tioee same cores found in C4b1/2. They are more frequent.
The production is independent straightaas bladelets.

Transversal carinated cores: similar to the same cores found in C4b1/2. They are less represented.

The envisioned technique is the diredt f@ammer percussion.
Typometry

Blade$ bladelets dimensional threshold is put at 12.1 mm wdde, to the presence of inverse

retouchon <12 mm wideblanks
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Main typological characters
Cabli 2

Blades with lateral retouch, but very few Aurignacian bla@es;scrapersfew carinated, and

Dufour subtype Dufour bladelets are the most represented.
C4d

Bladelets with lateral marginal inverse or direct retouch, Dufour subtype Dufour, are the most
represented.

Cultural attribution

C4bLi2

Attributed to the EarhAurignacian
C4ad

Attributed to the Protoaurignacian

L6 Ar br e d a(Bataileyekal., 2418; Ortega Cobos et al., 2005; Soler Subils et al., 2008;
Tafelmaier, 2017)

Setting

It is a cave site. The long stratigraphical sequence consists of the same lacustrine sediments,
overflown from the nearby lake, and the travertine clasts of the cave. The excavation proceeds by
arbitrary 5 cm thick cuts, the integrity of the archaeologicalupations is given by piegsotting

and by an overall archaeological material coherence. Layer H is divided from underlying Mousterian
layer | by 4 cuts of mostly archaeological sterile sedimentation, approximately the same distance

separating the oviging layer G.
Technology

The raw material is exclusively good quality flint imported from 100 km north.

Threechaines opératoiregre recognisedrtega Cobos and colleagues (2005) suggest the existence
of independent blades and bladelets production;Thtelmaier (2017) did not recognise any. The
difference lays on the typometrical definitions of blades and bladelets.

Prismatic sukrylindrical cores: the flaking surface is placed on the longitudinal face wide face, it is
exploited unidirectionally. Té striking platform is plain, and the overhang abraded. The knapping
begins directly with a laminar blank knapped on a lateral natural ridge at the intersection between
corebs faces. T h e -dircumfergntiah gheyrcanyptotiuce larger legdend i

bladelets. Bladelets aré 4 mm wide and with straight profile.
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Longitudinal carinated cores: the flaking surface is placed on the longitudinal narrow face of a blank
edge, it is exploited unidirectionally. The striking platform is plain, the @raghis abraded. The

back of the core ends in posterior crest used in the platform rejuvenation. The knapping begins with
a central bifacial shaped crest and continues frontally, at the end the knapping can expand on a wide
adjacent face. They produce smalblades and bladelets. Bladelets @ird hm wide and with

straight profile.

Transversal carinated cores: for Ortega Cobos and colleagues (2005) they are the most numerous
bladelets cores, Tafelmaier (2017) does not recognise thefszgoency The flakng surface is

placed on a distal end of a thick blank, it is exploited unidirectionally. The striking platform is plain,
the overhang is abraded. Lateral flakes isolate the froig5L6hm wide, and control the lateral
convexities, while the distal convigkis controlled by plunging bladelets and a central shaped crest.
They produce bladelets are mostiyy2nm wide with straight, curved, or twisted profiles.

The envisioned technique is the direct soft hammer percussion.

Typometry

Blade$ bladelets dimensnal threshold is based on technological and morphological assessment in
Ortega Cobos and colleagues (2005), while Tafelmaier (2017) put it at 12 mm wide.

Main typological characters

Most of the retouched blanks are-axis bladelets, Dufour subtype Dufo
Cultural attribution

Attributed to the Protoaurignacian.

Morin (Arrizabalaga et al., 2009; Maillo Fernandez, 2006, 2005)
Setting

It is a cave site. The sthibrizontal mostly silty deposits have been affected by low energy water
laminar runoff. Occupations in layers 8 and 9 aandwiched betweem Chatelperronian level 10

the Aurignacian layers 7 and 6.
Technology
89

The raw matdal is mostly local flint collected in primary depositsl® km far, complemented by
other varieties of siliceous material.
Threechaines opératoireare recogniseddne for intercalated bladdsladelets production and one

for independent bladelets pradion. Discoid cores produce flakes.

65



Prismatic cores: the flaking surface is placed on the wide longitudinal face, it is slightly distally
plunging and has either parallel edges or-guamidal morphology,and it is exploited
unidirectionally. The strikig platform is plain, and the overhang is abraded. Knapping starts with
cortical blade/bladelet on a natural lateral ridge, creating the convexity for theissumferential
knapping rhythm. Occasionally antdederal crests are shaped. The productiandstly geared on
straight, slightly curved profiles bladelets.

Transversal carinated cores: the flaking surface has convergent morphology and is placed at the distal
end of a thick blank. The striking platform is plain. The striking surface is isolgteeéans of lateral

flakes; the guideidgesare used by twisted e#ixis bladelets for maintaining the lateral convexities.

They produce curved bladelets.

7

The main difference is the disassociation of blades, obtained from prismatic cores, and bladelets,

obtained from transversal carinated cores, production.

Typometry

No bladesbladelets dimensional threshold is given.

Main typological characters

89

Laterally retouched Dufour bladelets subtype Dufour are the most indicative retouched blanks.
7

It featuresendscraper®n blades, laterally retouched blades and Dufour subtype Dufour bladelets.
Cultural attribution

89

Attributed to the Protoaurignacia

7

Attributed to the Early Aurignacian.

66



El Castillo layer 16(Cabrera Valdés et al., 2002; MailleFernandez and de Quirds, 2010; Wood
et al., 2018)

Setting

It is a cave site. The front of the cave collapsed during the Pleistocene sealing layer 16, which is
separated from layer 18, a contested Transitidwmadgnacian layer, by the sterile layer 17. The

assemblage is rather small featuring less than 300 artefacts, but indicative of the production methods.
Technology

The raw material is fingrained quartzite.

Fourchaines opératoireare recognisedne forintercalated bladébladelets production and two

for independent bladelets production. Discoid cores produce flakes.

Prismatic cores: the main method used at the site. The flaking surface is installed on the longitudinal
wide face, exploited unidirectiolyw The striking platform is plain. The knapping begins with a
cortical blank, the convexities are maintained by lateral, convergentaxisff twisted
blades/bladelets, while the centre of the flaking surface produces parallel edges, straghg, on
bladelets. Knapping rhythm is setircumferential.

Transversal carinated cores: the flaking surface has convergent morphology, it is installed on a thick
blank distal end, and it is exploited unidirectionally. Convergent lateral flakes maintain the
convexites creating a distal central crest. Bladelets are curved or twisted.

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge, in case of
carinated burin, or on the distal end of the blank, busked burin, it is exploiteceatiatially. They
produce straight and distally curved bladelets

Typometry

No bladesbladelets dimensional threshold, but most of the recognised bladelets are <12 mm wide

and no blades are recognised after that size.

Main typological characters

The Dufour subtype Dufour bladelets are the most frequent retouched tools.
Cultural attribution

Attributed to the Protoaurignacian.

67



Labeko Koba (Arrizabalaga, 2000; Arrizabalaga etal., 2009; Bataille et al., 2018; Tafelmaier,
2017)

Setting

It is a cave siteSterile sediments dividehé Aurignacian layer VII from layer Lower IX,
Chatelperronianandthe irregular layer VIII. The above Aurignacian layer VI has a sparse artefact

density and separates VII from the richer layer V.

Technology

The raw material is mostly flint coming from the regional context, with long distance imports.
Vil

Threechaines opératoireare recognisedne for intercalated bladidsladelets production and/o

for independent bladelets production.

Prismatic cores: the flaking surface has parallel edges gpysaimidal morphology, it is exploited
unidirectionally. The striking platform is plain. The knapping rhythm is sgroumferential.
Convexities are mintained by integrated laminar blanks. Blades and bladelets are intercalated, with
bladelets being the focus of the production. Bladelets are big and have curved profiles.
Transversal carinated cores: the flaking surface haspwamidal morphology, iis exploited
unidirectionally. The striking platform is plain, placed on the blank ventral face. They produce

straight and slightly curved bladelets.

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge of a blank, it is
exploited unidirectionally.

v

Two chaines opératoireare recognised. One for intercalated bla&slelets production and two

for independent bladelets production.

Prismatic cores: the flaking surface has parallel edges gpysaimidal morphology, it isxploited
unidirectionally. The striking platform is plain. The knapping rhythm is sgroumferential.
Convexities are maintained by integrated laminar blanks. Blades and bladelets are intercalated, with
bladelets being the focus of the production. Blatdeare big and have curved profiles.

Transversal carinated cores: this core configuration is more attested than layEhéflaking

surface has supyramidal morphology, it is exploited unidirectionally. The striking platform is plain,
placed on thélank ventral face. The front is heavily isolated by two lateral flakes in most of the

cases, noseehdscrapersnorphology. They produce mostly slightly curved bladelets.
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Typometry

Blade$ bladelets threshold is put at 12 mm wide, bladelets <7 mm ar&leet micrebladelets.
Main typological characters

Vil

Bladelets have a marginal seabrupt retouch, identified as Dufour subtype Dufour bladelets.
\4

Laterally retouched blades aaddscraperare dominant, Dufour subtype Dufour bladelets are less
frequent than layer VII.

Cultural attribution

Vil

Attributed to the Protoaurignacian.
\4

Attributed to the Early Aurignacian.
La Vifia (Santamaria Alvarez, 2012)
Setting

It is a cave site. Xlihferior, true first Aurignacian layer is directly superimposed to XIV,
Mousteran, XllIbasal, Mousterian and Aurignacian mixing, and in some areas to the bedrtiek. At
base of Xllinferior, débris is mostly vertical, contrasting the overall $urizontal condition of
archaeological material deposition in this level. Layer XlII overlies direcity subhorizontally
layers Xlllinferior and XlIbasal.

Technology

The raw material is mostly locguartzite, although flint imports from a wider regional context (10

50 km radius) are well attested.
Xl inferior

Threechaines opératoireare recogniseddne for intercalated bladdsladelets production, one for
independent bladelets production, and famdlakes issued from surface cores.

Prismatic cores: the striking platform is placed on a longitudinal wide face, it is exploited
unidirectionally. The striking platform is plain, abrasion is unsystematic. The knapping begins with

alaminarcorticallln k on a | ater al natur al ri dge at the
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circumferentially, convexities are maintained by integrated lateratamge blades, nearests and

flakes and opposite auxiliary removals. The focus of the productioniadelets, while blades are
coming from the first phases of reduction.

Transversal carinated cores: the flaking surface is placed on a distal narrow edge of a thick cortical
flake and it is convergent, it is exploited unidirectionally. The striking griatfis plain and placed

on the blank ventral surface. The flaking surface is isolated by means of lateral flakes. The production
is focused on short, curved and twisted bladelets.

The envisioned technique is direct soft hammer percussion for the lamaggpikg, while direct

hard hammer percussion for the flakes knapping.

Threechaines opératoireare recognisedne for intercalated bladdsladelets production, one for
independent blades production, and two for independent blagebelisction.

Prismatic cores: the flaking surface has paratiges,and it is exploited unidirectionally. The
striking platform is plain. The knapping rhythm is sesmcumferential. Most of the cores are
producing blades, a minor fraction may have beegaled in bladelet cores once reduced.

Transversal carinated cores: they are the principal bladelets cores. They produce short, curved profile
bladelets

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge of a bank, it i
exploited unidirectionally. They produce a minor percentage of bladelets.

Typometry

The bladesbladelets dimensional threshold is put at 12.5 mm wide.
Main typological characters

Xlll inferior

Endscrapersare well represented. Dufour subtype Dufour blats are lessthan other

Protoaurignacian sites but more represented than Early Aurignacian ones.

Endscrapersalso carinated, are the most represented retouched tools. Laterally retouched blades,
also featuring Aurignacian blades, are the secomd Dufour,sensu latpbladelets are represented

as before but manufactured on smaller blanks.
Cultural attribution

Xlllinferior

Attributed to the Protoaurignacian.
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Attributed to the Early Aurignacian.

1.3.9Synthesis

From the assemblages review no dramatic difference in raw material provisioning can be detected in
the eUP: the major common point is the research of good quality material. In the Levant this is more
diffused, while in Europe human groups established nmésuap to 300 km distance.

The Early Ahmarian is clearly divided in two different ways of exploiting the raw material, the
northernfaciespreferred opposite platforms cores, while the southern one single platform cores.
Also, Southern Early Ahmarian assemblages feature an independent bladelet production from
longitudinal carinated coredlhis difference in core configuration reflects also on the blanks
obtained, opposite platform cores are more likely to be used for bladesirigappile single
platform ones for bladelets knapping. This mirrors in the frequenena$crapersand burins on

blades in the northerfacies while southern assemblages are more likely to use thick flakes by
products.

Surprisingly, sites in the Causizs displgt a better similarity with thedithern Early Ahmarian, due

to the stress on bladelets production from single platforms cores.

Single platforms cores are the rule in Epgan eUP assemblagesheTl Early Aurignacian
assemblages feature, generallybigger proportion of transversal carinated cofEmnsversal
carinated cores atbemost representethlanks issued from prismatic cores are often transformed in
carinated cores, challenging the notion of two dissociatesines opératoiresin any cae
assemblages that can be confidently assigneétie¢dearly Aurignaciarradition eastern than the
Swabian Jurgare extremely rare, in fact, only one, Kostenki 1Mtotoaurignacian assemblages
feature prismatic parallel edges and-pybamidal flakirg surfaces, alongside to longitudinal narrow
face core configurations on slabs or blanks.

The totality of the reviewed eUP assemblagmgeals anon-extensive preparation of cores. The
striking platform is left plain most of the times, abrasion or matipping of the overhang is the

only common operatiomhe@r es having natural convexities ar.
maintenance through lateral, @fkis and, possibly, slightly twisted is a common featiiee
lamelles croiséesn Mandrin andl@bservatoire might be a regional variant of crest shaping.

Bladelets are the sought blanks size.
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1.4 Critiques to the Aquitanian model and the record of

Central Eastern Europe

Many authors in the last years have criticised the imposition sicthelled Aquitanian model as an
overall explanation of the Aurignacian development in Eurblp&elporte noticed

La séquence archéologique, qui y a été établie par Denis Peyrony (Peyrony, 1933), a en effet été
abusivement imposée a d'autres régionss jplu moins lointaines, voire a I'ensemble du continent
eurasiatique (Peyrony, 1948}n fait, la rechercheécente montre que cettégaience est sgifique

du PRérigord et qu'elle ne se retrouve pas identique dans d'autégens, néme voisineqthe
archaelogical sequence established by Denis Peyrony, has been abusevely imposed to other near or
far regions, indeed to the whole Eurafigact, recent investigations show that the Peyrogyesece

is specific to the Perigordian region and that it is nondbidentical in other regions, even if neatby.
(Delporte, 1991, p. 243)

Effectively the record of Central and Eastern Europe fails to be completely restricted in the
dichotomy EarlyAurignacian Protoaurignacian:

The Banat sites are showing mixed characters, leading the authors to coin the AurignéSidive.5

et al., 2014h)

The KostenkiBorschevo complex shows some local technocomplexes like the Streletskian and the
Spitsynian which are not conforming to any Western assemb(Bgtslle et al., 2018; Monigal et

al., 2006) The same applies for other Eastern European assemflageigal et al., 2006)

In the Swabian Jura, Hohle Fels AHIV assemblag@&onologicallycomparable with AHII in
GeilRenklosterleis more aligned with an Evolved Aurignacian, due to the massive presence of
l ongi tudi nal c &ighiightatecendlogica ane tgpol@gicedriakility thdt deviates

from the western European chronological mad@ataille and Conard, 2018a, p. 38)

The record of Western Europe has been revised:

In Italy the Protoaurignacian seems to extend chromcddly without dramatic changes in techno
typology (Falcucci, 2018; Gambassini, 1997; Palma di Cesnola, 2006 SRiehtore and Negrino,
2018) No sites feature the stratigraphical succession betweetoaBrignacian and Hs
Aurignacian, except from Mochi, where it is mostly signalled by the increased occurrence of antler
working (Tejero and Grimaldi, 2015)

In SoutheasterrFrance the Early Aurignacian is virtually absent {@ooratini, 2008)

Tafelmaier (2017otices in her reassessment of Iberian Early Aurignacian and Protoaurignacian

assemblages that:

Firstly, a highly variable independent bladelet and microblade production could be identified within

the Protoaurignacian assemblag@&afelmaier, 2017, p. 162)
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Contrasting with the view of a Protoaurignacian entirely centred on a continuous reduction from

blades to bladeletseducing the role of the bladelets to undifferentiated technological role. On the

contrary her and Falcuccids analyses show how

performing shaping and supporting roles, while bladelets are the {Palsucci et al., 2017;
Tafelmaier, 2017)

Also, she points to the presence of the purportedly typical Aurignacian typological markers as
carinatecendscrapersn Protoaurignacian assemblages and she does not consider the slight increase
of these in Early Aurignacian assemblages to be deternforasunclusivelyattributing to the Early
Aurignacian the Spanish assemblages she analyséeimaier, 2017)

To be fair, the initial introducer of the Early Aur@gian techndypological definition, F. Bon,

always acknowledged the presence of an independent bladelet knapping and Aurignacian tool types
in Protoaurignacian assemblages, but he pointed to the dramatic difference in shares of carinated
endscraperdetween the Protoaurignacian and the Early Aurignag®am, 2002a, 2002b)

One of he flagbearers of the Early Aurignacian entity clearly wrote that the technocomplex is not
supposed to be found necessarily on afparopean scale:

Here we define the Early Aurignacian not only as atgpor onol ogi c al event
Aurignacian 1) but more generally as a specific tyfmhneeconomic package, which cannot be

defined as a paturopean event (Teyssandier, 203 ryssandier et al., 2006, p. 249)

Also Teyssandigpointed outhat thedating of Willendorf Il AH 3 makes it completely isolated from

the Aquitanian Early Aurignacian technocomplex it has been attributed to, implying that the Early
Aurignacian is probably phenomenon restricted 8buthwesternFrance(Teyssandier and Zilhéo,
2018)

The introduction of theSBP, might be an adaptation to colder and more arid climatic conditions
around 40 k cal BP, regardless the assemblages they are associat@aditbt al., 2013; Doyon,
2017; Laplace, 1966; Moreau et al., 2015; Tartar, 2015; Tejero an@l@iri@015) Hence linking

the SBPwith solely theEarly Aurignacian is no more entirely legitimate.

Finally, there is a tendency in modern literature to reject the notion of Protoaurignacian and Early
Aurignacian as chronologically bound phases etiniit traditiors, but insteadonceiving thenas
adaptive behaviours with strong regional signafBegaille et al., 2018; Riebalvatore and Negrino,
2018; Tafelmaier, 2017All these considerations invite for general revision of the eUP techno

cultural model.
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1.5 Theories of AMH dispersal into Eurasia and the Danube

Corridor Hypothesis

The dispersal of AMKEfrom Africa is a complex and heated debate. The fessilences scarce

and controversial, most of the times they are not associated neitaemlogical mateal and this

alone cannot provide a safe species attribution at least for continental Astee&uhda islands,

given the plethora of human forms populating these lands. Here only AMH fossil data will be
discussed.

Recent data show that the early X¥écveredHomo sapiengossils of Qafzeh and Skuhl, both

located in Israel and dated betwedi30-90 kBP, are not the oldest and the only evidencgsaho
sapiengpulsations from Africa to SW Asi@roucutt et al., 2018, 2015; Hershkovitz et al., 201t8)

hasbeen suggested that groups of AMidated SE Asia as early as 180 ka BPor 6373 ka BP

on thegroundsof dental remainé Gr oucutt et al ., 2018; L.iThis et al . ,
latter evidence rebeen ontestediue toU/Th datingmethodcontroversies, effectevstratigraphical

association of dated material with human fossils or just beaafu$e impossibility to ascertain

safely the real stratigraphical position of the fosgilMi ¢ h e | et al ., 2016; 06 Co
AMH cranial and maxillary fragments attributed to a single female individual have been found in

Tam Pa Ling cave, Laos, in sediments dated through radiocarbon and OSI5htkd@BP and

directly dated with U/Th at 6386 ka BP(Demeter et al., 2012Yhe best preserved AMH burials

in Asia/Oceania are those of Lake Mungo, New South WaAlestralig; sediments associated with

Mungo |, probablycremated human rests, and Mungo lll, articulated skeleton, are dated by OSL at

40+ 2 kyr, while a lower layer containing artefacts is dated between ot5D4 and 45.% 2.3 kyr

(Bowler et al ., 200AMAMB0 Cemue | IwaestishingWesgm2 1l 8J)st 6
Siberia, and directly radiocarbon datedtatd 429 k cal BP at 95.4%probability (Fu et al., 2014;

van der Plicht et al., 2020 he retrieved genome shomsre similarities withhoseof moden East

Asians and pré&eolithic Eurasian individuals, showiras well a degree of Neanderthal admixture

of 2.3+ 0.3%andallowing an estimation of admixture occurrence betwedb®R cal BP (Fu et

al., 2014) AMH remains from two different layers of EsAKil, Lebanon, are dated to 4138.3k

cal BP (modelled at 95.4% probability), associated with an Early Ahmarian coiatecttto 42.8

415 k calBP (modelled aB5.4% probability), associated with Initial Upper Palaeolithic context

(Bergman and Stringer, 1989; Douka et al., 20AB)older determination is available: 4842.9 k

cal BP for the Ahmarian fossil and a minimum age of 46@&al BP for the IUP fossilBosch et al.,
2015) Ucg £#1 € cave, Hatay in S. Turkey, has yiel ded
contexts dted respectively to 42.82.2 kcal BP and 45.837.1k cal BP (Bosch et al., 2015; Kuhn

et al., 2009) Additionally, a AMH calvaria found without context in the sealed site of Manot cave

in Israel provides a minimum age of 54 5.5 kyr ago (athmetic mean @) or 51.8+ 4.5 kyr ago
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(weighted mean®, estimated through the U/Th determinations of the calcite crust adherent to the
fossil (Hershkovitz et al., 2015)

Therefore the most accepted fossil and genomic data in Asia are compatible with an AMH dispersal
out of Africa between 50 artD kacaBP( O6 Connel |. et al ., 2018)

The oldstAMH remains in Europe are associated with two-Aamignacian industries: the Uluzzian

in Italy and the Initial Upper Palaeolithic (Bachokirian) in Bulgaria. Two deciduous molars, found
in association with the transitional Uluzzian technocomplex, at &dett Cavallo, Apulia Italy, are
attributed to AMH on morphological and enamel thickness grquhdg were found iteyers Elll

and EIH, respectively dated to 4543.4k cal BP (modelledat 68.2% probability) and 4448.0k

cal BP (modelled at 68.2% rpbability) (Benazzi et al., 2011)Though, the stratigraphical and
morphological attribution is contestdBanks et al., 2013; Zilhdo, 2018jor a reply over the
stratigraphical integrityRonchitelli et al., 2014). The tooth and various indeterminable remains of
Bacho Kiro layers | and J (former layer 11 and suddigvare directly dated to 464&2.8k cal BP
(modelled at 95.4% probabilityHublin et al., 202Q)

European UP human finds are rare too. The Romanian sitatef@eu Oase yielded exceptional
remains, unfortunately without arctmdegical context, of an AMH mandible and a cranium,
attributed to two different individuals, dated4.9i 37.7 k cal BP at 95.4%yprobability (Rougier et

al., 2007; Trinkaus et al., 2012, 2003; van der Plicht et al., 20B8)mandile Oase 1 yielded 7.3%

of Neanderthal genome, much higher than later prehistoric individuals and modeirinans,
estimating a close Neanderthal ancestry (foufifth- or sixthrdegree relativeFu et al., 2015)The

AMH mandi bl e, all egedly associated wCdrmwallt wo Au
UK, is dated to 43i141.9 kcal BP (modelled td68.2% probability)(Higham et al., 2011)The
stratigraphical reliability was disputellit new analyses and dates of the sequence show an overall
coherence and the few tiats are attributed to pesiepositional limiteeextentintrusion ofyounger
material(Proctor et al., 2017; Zilhdo, 2013)he deciduous incisors found in Protoaurignacian layers
of Fumane cave and Bombrini shelter are attributed morphologically and genetically to AMHs and
they are dated respectively to 4i138.5 k cal BP and 40.735.6 kcal BP (modelled to 68.2%
probability) (Benazzi et al., 2015)Teeth clearly associated in Early Aurignacian context dated to
30i 34k uncalBP at Brassempouy, Landésrancg, are attributed morphologically to AMHBailey

and Hublin, 2005)In addition human remains from eUP contexts from the Kostenki sites complex,
Russia, are dated to 3835.7k cal BP, Kostenkil Layer Ill, and 38.736.2k cal BP, Kostenki 14
(Benazzi et al., 2015; Hublin, 2015; Seg@nando et al., 2014)Thus, AMHs are associated with

eUP industries in Europe at least fréail k calBP.

Later human remains, representing several males, females and one child, are thosé pClrdatie
Republic, dated to 31 k uncBP (36.7734.6 kcaBP) and associated with bon
flat polished bone point¢Nejman et al., 2011; Svoboda, 2001; Wild et al., 20@padly
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contemporaneous human remains are those kif e a Mui er i and Pektera Ci
found without or with undiagrstic archaeological contefdlexandrescu et al., 2010)

If human remains are suggestive of at least two waves of dispersal into northern Eurasia, one between

50i 45 k cal BP and a later one betweein4Bk cal BP, scholars haveetd to resort to the notably

more abundant lithievidence

As per the first wave, authors are suggesting that the Bohunician and the Bachokirian technical

behaviour of central and Balkan Europe, must be related to the IUP of the (eGktr d | a , 200 3;

Tostevin, 200Q) Even sites in the Altai and Mongolia have been ascribed to the IUP, therefore

e x pl ai nishim@pssiUamyns et al., 2019, 2012)

Many others have repeatedly suggested the similarities between the Protoaurignacian and the
(Southern) Early AhmariaAnderson etl., 2015; Barzilai et al., 2016; Bon, 2002b; Bordes, 2006;
Hoffecker and Holliday, 2014; Onoratini, 2008; Teyssandier, 2007, 2006; Tsanova et al., 2012)
Recently, instead of the classic SctdkNorth Ahmarian dispersal, the opposite has been sugheste
therefore further complicating the role of the Southern Early Ahmasaihe European UP direct
precursot(Richter et al., 2020)

The claim of theProtoaurignacian roots in the Early Ahmarian is highly dependent on the dating of
the technocomplex, hence, it is suggested or dismissed by the different dating determinations
(Barzilai et al., 2016; Bosch et al., 2015; Douka et al., 2013; Kadowaki et al., 2015)

P. Mellars @ve strength to this idea, compiling data an@skipporting an origin of the European
Upper Palaeolithic in the Levant. In his opinion, all the characters of the Aurignacian and the
Protoaurignacian, which he removed from the Aurignacian family calling it Fumanian, are present
in the Levantine UP.

He figuratively envisioned a northern dispersal route, via the Danube valley, giving birth to the Early
Aurignacian and a southern coastal rariginatingthe Fumanian, interestingly sites represented on

the map are identified on the groundss@Psrecoverirg (Mellars, 2011, 2006a, 2006b, 199Zhe

absence of a UP record in Turkey, which practically hampers the continuotte-Béesst dispersal,

i s al most i g ouvirteaignbranceaoiearly Uppdr Pafieolithic techagies in most

parts of Turkey (Mellars, 2006b, p. 176)

This dispersal model, in particular the role of the Danube as a movement axis, was evaluated through
the density of Aurignacian, broad sen sites in Central arfbutheasterrEurope. The authors of

the stug define a Transalpine and a Cisalpine route, divided by the gap represented by the Pannonian
(Carpathian) basin; the Danube becomes an important movement axis only in its upper course, at the
same time, the Protoaurignacian route is not passing aloAglttaic coast, but using the river Save

and Drau(Floss et al., 2016)t must be noticed thab achieve these results, the authors used the
whole Aurignacian timespan, did noikedifferenceb et ween sitesd® si ze and i

too.
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N. Conard and M. Bolus elaboratdg:tmost famous models of appearance of UP in Europe and the
dispersal of AMH:

Two models developed iidingen in connection with the sites of the Swallizna are the Danube
Corridor and Kulturpumpe models (Conard, 2002a,b; Conard and Floss, 2000; Conard et al., 1999).
The former postulates that modern humans rapidly entered the interior of Europe via the Danube
Valley. The latter model presents competirmgking hypotheses to explain the early advent of fully
modern behavior and the cultural innovations of the Aurignacian and Gravettian in the Swabian
Jura. (Conard and Bolus, 2003, p. 333)

Both modelsrely on the early dates of the Shian Jura AurignaciafConard and Bolus, 2003;
Higham et al., 2012)

How to interpretGeiRenkltsterl@arly Early Aurignacian? at the moment, it stands out from other
Early Aurignacian assemblages: the only assemblages dated as early are those of Labeko Koba VII,
La Vifia Xlllinferior and Isturitz C4d1, all attributed to the Protoaurigna@@arshaySzmidt et al.,

2018; Wood et al., 2014yVillendorf Il AH 3 dates are natonsiderechere due tdhe reasnable

doubts about the Early Aurignacian attribution on technological grounds. Repeating the concerns
expressed for Willendorf Il AH Teyssandier and Zilhdo, 2018) is difficult to conceive the
viability of the Kulturpumpemodel if the Early Aurignacian technical tradition is considered
disjointed from the Protoaurignacian one, as in the Aquitanian model.

As for the Danube Valley, the archaeological record, though not contradicting the modegjtisaro
suggestive of any coherent and quick advance of AMH carrying with them the Aurignacian technical
package. There is a general scarcity of early sites safely attributable to the Aurignatiba
Bachokirian and the Bohunician sites in Bulgarid @entral Europe, frequently used in the Danube
narrative, seem to be part of a rapid pulse unrelated with subsequent AurigRemieaurignacian
population(Chu, 2018; Chu et al., 2018; Hublin et al., 2020)

An alternative dispersal hypothesistisough the Caucasus and the Eastern pl@iisi, 2018;
Hoffecker and Holliday, 2014)despite being suggestive and having the credit of riegphthe
Anatolian gap, at the moment it does not seem more viable than the Danube way. In fact, the EUP
from Caucasus has no earlier dating than the European eUP record, it has affinities with the Early
Ahmarian, while the earliest occurrences of eUP int&a Europe, mostly KostenBiorschevo,

cannot be ascribed to the Early AhmariBrotoaurignacian technical behaviqiataille et al.,

2019; Hoffeeker and Holliday, 2014; Monigal et al., 2006; Pleurdeau et al., 2016)

Hence, naelatively simple diffusion and development of there(Anderson et al., 2015; Conard

and Bolus2003)is supported so far.
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1.6 Dating the eUP

One of the issues of Archaeology is the correct chronologidatof the findings. The issue involves
relative chronology, linked to the correct recognition of depositional processes forming the
stratigragphical sequences containing the archaeological occupations, and absolute chronology, linked
to the assignation of a numerical date to archaeological occurrence.

For the Palaeolithic, in general, and, in particular, the Transition from Middlpper Palaolithic,

which comprises the eUP as its termination, the right stratigraphical collocation and identification of
the archaeological findings, has always played an importantTiaéedebate over the right chreno
stratigraphical position of the Aurignaciamhich has been sketched above, is a clear example.

On the other hand, with the progress of the research new questions arise and a more precise chrono
stratigraphical framework is required. eUP chronology has been refined through the years due to the
advancements imbsolute dating methods using the decay of radioactive isotopes (Ai@irdpnd
Uranium/Thorium)(Douka and Higham, 2017; Higham et al., 2009; Hoffmann et al., 2018a; Mellars,
2006a; Reimer et al., 201,3he luminescence expressed by trapped electrons (Thammalscence

and Optical Stimulated Luminesiace)(Jacds et al., 2015; Klasen et al., 2013; Richter et al., 2009)

the refinement of stratigraphical sequences and understanding-ofgpasitional and accumulation
processes (mainly through the new discipline of-@etaeologyjGoldberg et al., 2009; Karkanas

and Goldberg, 2018and the recognition of paBontinental or regional stratigraphical wdHted
markers (tephras, especially the Campanian Ignimbrite, and the Heinrich EBamtié)et al., 2013;
Fedele et al., 2003; Giaccio et al., 2017, 2008; Heinrich, 1988; Hemming, 2004%se methods,

in particular the'“C, are bringing solutions and problemsyén | will briefly show what igheir
contribute to the eUP understanding.

14C: discovered in the late 1940s, it measures the,rati@rganic matterbetween thecarbon
radioisotopé“C and thestable isotop&’C: the theory is that while the living being is alive it acquires

a consant quantity of both, upon deatfiC is constantly decreasing, halving every 578Dyears
(Bradley, 2015a; Mellars, 2006a; Redr et al., 2013)t has an effective limit ai50 k years, reached

in the mid2000s (Douka and Hipam, 2017) All dates are followed by BP, before present,
conventionally taken as AD 1950, when they are calibrated are ¢8eBRer et al., 2013; Wood et

al., 2012)

Dating with an accelerator coupled with a mass spectroms, allows for small samples (.8

mg of carbon to be mea®d, this has advantages such the possibility of a more aggressive pre
treatment, swdlivision of the sample and multiple testingimgding a less contaminated area, but
alsodisadvantages like less isotope ratio stability, contamination plays a biggeyaimipling a nen
representative part of an heterogeneous matialdley, 2015a; Bronk Ramsey et al., 2004b;
Douka and Higham, 2017Pretreatment is a key stage of the measurement, since it is the least

reproducible and more difficult to check for accuré@yonk Ramsey et al., 2004i§jontamination
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is a serious issu@, 2% of modern carbon on a sample that real age is 40 k BP will result in an AMS
measurement of 29 k BPouka and Higham, 2017)

Bone is a complex material to date, commontpeatments such as demineralization and-beisk

acid remove the most ubiquitoasntaminant&nd the humic elements contained in soils, but they
leave organic molecules andgiaded proteins fragments. Therefore a second treatment is applied,
the ultrafiltration, which, through a molecular sieve, selects -higlecularweight protein
molecules more likely being part of the original bone collagen, it is more important in ahleles

and it gives older datéBronk Ramsey et al., 2004a; Douka and Higham, 2017; Jacobi et al., 2006)
Charcoal is préreated with the acitbase oxidation followed by the stepped combustion method
(ABOx-SC). The method consists of concentrated ABade washes, followed by axidation of

the charcoal and finally removing any labile components through low temperature combustion: this
way, Oxidation Resistant Elemental Carbomwli¢ainedand itgivesolder and more reliable dates.

The sample needs to retain at least 50% dfargrotherwise the concentration of conitzents leads

to erroneous datgsligham et al., 2009; Wood et al., 2012)

Another dating material are shells found in Palaeolithic contexts and believed to be collected as fresh
specimen to be used (Donka etialn20dhSmell carbonateacanbé maret ur e
unstable than woodharcoalpr bone carborhecauseuring diagenesis it can dissolute, recrystallize

or bereplaced. Préreatment for shells is carbonate density separation, CarDS; density separation
ensures that matal is separated, within an intermediate density fluid, in lower density particles
floating on top and bigger density particles sinkithgrefore separating the original aragonite from

the lighter diagenetic calcif®ouka et al., 2010)

Since the atmospheri@aa bon i sotopesd® concentrations are ch
in production rate and carbon cyclé?’@ measurement do not equate to calendar years, hence, they
need calibration against known absoldtged record incorporating carbon attinge of formation:

tree rings, plant macrofossils from varved sediments, speleothermgarnead marine sediments and
corals(Reimer et al., 2013; van der Plicht et al., 2020k independent calibration curve, obtained
firstly in 2009, allows for the&eomparison between dates obtained with different methods and the
creation of Bayesian models and comparisons with data from climate records such as the Greenland
ice core(Douka and Higham, 2017)

Any “C date has a range which includes the shortest interval in which thefelerdt 95%
probability or 68%(Bronk Ramsey, 2009aj date can be wrong, i.e. nditting the context that is
supposed to date, in this case it@dled an outlier. Outliers can be removednually;in this case

the date is rejected on the grounds of arbitrary considerations with the possible help of statistical
analysis defining how much agreement there is between the various dates and excluding the ones
falling behind 60% agreement. Outliers casoabe removed setting up statistical models which
identify the probability of a date of not being in agreement with the others andvdaigint it in the

final PDF (Bronk Ramsey, 2009b; Higham et al., 201Bayesian modelling helps in determining
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the reliable dates inserting prior assumptiagsstratigraphical and archaeological information, the
position of the sample in the stratigraphy and the confidence about the sampi®iskt and
Higham, 2017)

Uranium/Thorium this dating method exploits the decay of the radioisotopes of uranium into
thorium. It is applied to speleothems, where the uranium accumulates in solution with carbonate.
With the passing of time, the decay transforms the uranium in the insoluble thorium, therefore, more
thorium is present more ancient is the carbonate crust. Obtained ages are highly precise, but the
method is applicable only in karst setting where a oootis carbonate deposition and a closed
system, i.e. no deposition of new thorium, is assufBeadley, 2015a; Hoffmann et al., 2018b)

Tephra all the pyroclastic material ejected during a volcanic eruption is referred as tephra. In
explosive eruptions, this metal covers large parts of the landscape, thus forming an isochronous
stratigraphical marker; when it is invisible at naked eye it is called cryptotephra and it is generally
distributed in a bigger area than the tephra itself. It can be dated througgiyotrgon and fission

track methods on the same pyroclastic material or through other methods on included, for instance
organic, materia(Bradley, 2015b) The most significant tephras for the European eUP are the
Campanian Ignimbrite (Cl) and the Codola, both originated from the volcanic area around Naples.
The CI deposits originated from the explosion of the Phlegrean Fields, north of Nelfpieh led to

the largest volcanic eruption occurred in the Mediterranean in the past 200 k years. Its marine
deposits in the Eastern Mediterranean are hamed Y35 D8 (Fedele et al., 2003; Giaccio et al.,
2008) The Cl is dated &89.85 + 0.14 cal BPthrough*°Ar/*°Ar dates on sanidine crystals ari@

dates on a charred tree branch found in the def@éscio et al., 2017)CI deposits is accumulated

over a large area comprising the whole Eastern Mediterranean, the s®alems and the southern
Russian plains(Fedele et al., 2003; Giaccio et al., 200B)e Cl produced deposits of pumices,
relative to thePlinian fallout, followed by grey and yellow tuffs, originated by the pyroclastic
products, up to 80 km far from the origifsvo different chemical types of magma, coming from a
more evolved upper layer and a less evolved lower layer, fed the CI eruption: the double composition
is a chemical marker for recognising deposits in far settifigs.Cl occurs in UP sites at Serino,
Castelcivita, Temnata and KosterARDrshchevo: at Serino, the closer site to the eruption origin, the
pumices and tuffs deposits cover the human occupation, in Castelcivita the deposit consists of mm
to-cm thick basal pumice layers followed by grey ash, asténkiBorshchevo the deposits are Y
shaped glass shards associated witfeldspar and rounded quartz, it is mostly recognised
chemically(Giaccio et al., 2008)

The Codola deposits are originated from an eruption of the Sowwsavius volcano, they are
characterised by basal fine and grey ashes, pumice lapilli fallout, followed by layers of grey coarse
ashes and thin lapilli with brown and black scoria. The Comotastrial deposits correspond to the

Ci 10 in the Thyrrenian marine setting, dated to 34 k cal BP. It is found as grey soimia
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fragments and darkoloured glass shards with crystals of clinopyroxene and feldspar on top of the
Protoaurignacian in Pagci (Giaccio et al., 2008)

Ice-core chronologypowerful and well stratified continental climatic records are found in the long
ice-cores,the reference for the Northern Hemisphere is the northern Greenlacoré&céNGRIP),

which provides an ice accumulation until 123 k cal(BBrth Greenland Ice Core Project members,
2004) Within the core, measurement of the oxygen isotdp@8%0 ((it°0) are representative of
temperatures, a more positiWO is correlated with armer temperatures a more negative with
colder ones: observing the millennial trend, marine isotopic stages (MIS), phases of ice expansions
and retreats, are defind8anchez Goii and Harrison, 2010; Wolff et al., 2010)e annual ice
deposition is recognised through the correlation of visual stratigraphy and peaks of concentrations of
watersduble ions, especially sodium (Na and calcium (CH), electrical conductivity
measurements and electrolytic melt water conductjdindersen et al., 2006; Svensson et al., 2008)
Combining the*®0 recordwith thevalues of Naand C&', a good correlation is noticed: warmer
temperatures mean less?Gaepresentative of terrestrial dust, and les§ Nas water salinity, and

vice versa(Ram and Koenig, 1997; Wolff et al., 201Q)ithin the isotopic stages, there are
temperature oscillations showing a consistent pattern of rapid temperature spiking, a middle part with
gradual moderate cooling and a final part with a drastic coolingpkak: these oscillations are the
DansgaaridOeschgefDi O) events, 25 in the last glacial periRlasmussen et al., 2014; Wolff et

al., 2010) The D'O warm spikes are named Greenland Interstadials (Gl) while the cold lows are
named Greenland Stadials (GS); the Gls are traditionally the most visible and gets a progressive
numeration through depth, the coupled GSs are getting the same nunm{@asimussen ai., 2014;
Svensson et al., 2008; Wolff et al., 2010hce obtained the higthefinition annual accumulation,

the depth can be correlated to calendar ydaestothe comparison with known chronologies from
speleothems, tephras agléments linked to particular evelji®sensson et al., 20Q8)he eUP is all
comprised in the MIS 3, 59.27.8 k cal BP, and specifically in the G1 to 8, with particular
reference to G, 39.9 k cal BRRasmussen et al., 2014; Sanchez Goiii and Harrison,.2010)

Ocean sediment cores show a cyclicaréase of iceafted detritus, sediment released by melted
floating ice, these are named Heinrich layers or Heinrich events (HE). While in the North Atlantic
the detritus deposition is contemporaneous to the cooling event, in the South Atlantic it rharks on
the last plunge of it, therefore GS characterised by HE can be named Heinrich Stadigdsi(ldi8z

Gofii and Harrison, 2010HE duration and age are detemgd throught“C dates andi*®O of the
sediments. HS 4 is the biggest and most recognizable it is dateditd88l0KRcal BRE, corresponding

to GS 9 and GS @Heinrich, 1988; Hemming, 2004; Sanchez Gofii and Harrison, 2010)
Luminescencéoth Thermoluminscence (TL) and Optical Stimulated Luminese€OSL) work on

the principle that materials accumulate free electrons due the environmental radiation. When they
are exposed to heating over 400°C, in the case of TL, or to solar power for enough time, OSL,

electrons are freed, the material is saidedleached, and the accumulation of electrons can start
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again. The luminescence is function of the liberation of electrons trapped over time, therefore
showing the time passed from the last bleaching g@ratlley, 2015a; Douka and Higham, 2017;
Jacobs et al., 2015; Richter et alD02) For dating, an equivalent dose, the amount of radiation
needed for producing the luminescence, and the dose rate, the rate of exposure of grains to radiation
of burial time, must be four{@radley, 2015a; Jacobs et al., 2QIH)e dated material in TL is mbst

heated flint artefacts, in OSL grains of quartz or feld§peadley, 2015a; Jacobs et al., 2015; Richter

et al., 2009) TL and OSL are mostly used wh#re organic preservation is low and/8C dates
cannot le retrieved/relied on. The TL is preferable because the dated event is more safely linked to
the human occupation (discard of a flint artefact and heating in a huada fire), while the OSL
needs the assumptions of being fisturbed soil buried rightfeer or contemporaneously with the
human occupatiof@@acobs et al., 2015; Richter et al., 2008hen compared tdC dates the standard
deviation is sensibly biggédacobs et al., 2015)

For a good chronometric understanding more methods should concur to tingirdsten (Douka
and Higham, 2017)
After the review of the main dating methods, it is now timdisauss if they can resolve the main

eUP the chronological issues:

Is the Protoaurignacian older than the Early Aurignacian?
Is the Early Ahmarian older than the Protoaurignacian, and a possible source for the
(Proto)Aurignacian development?

Despite a good number of sites had beedated with modern procedures, it has been shown that
no coherent chronological development is available for the eUP record at continental scale. In fact,
the oldest European assemblages are showing largely quiadaptervals with no structure, i.e.
Protoaurignacian older than the Early Aurignacian or eastern sites older than westéBausitesy

Szmidt et al., 2018; Bataille et al., 2018; Nigst et al., 2014; Tafelmaier,.Z0r)ole of continental

scale climatic markers like the HE 4 or the Cl is not clear, for instance the Italian Prataaiatig
continued well aftefFalcucci, 2018; Giaccio et al., 2008;eRbalvatore and Negrino, 2018)

As for the Early Ahmarian, the only modern dated sites are northern Levant cave sites. They do show
two patterns, an early chronology, starting around 46 k calA#X et al., 2017; Rebollo et al.,
2011) or a chronology mostly contemporaneous with the Europeari@adieh et al., 205; Douka,

2013; Douka et al., 2013; Kuhn et al., 200)e disagreeingadiocarbon determinations obtained

by Bosch and colleagué2015)andDouka and colleagues (2013) on the same material of Ksar Akil
show how difficult is to have precise age detmination of a human occupation

Waiting for the alway<oming technical improvements, it seems that nowadays dating is not able to

help in discerning thBne behavioural development in the eUP.
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1.7 Chapter synopsis and research quesbtionulation

The Aurignacian is the principal European cultural unit associated with the spread gipbe U
Palaeolithicand of AatomicallyModernHumans Its characteristics are laminar volumetric lithic
production, geared on the massive bladelet pramlucbone and antler technology, widespread
production of ornaments and symbolic objextd use of ochrdt has been divided in two technical
traditions: the Early Aurignacian and the Protoaurignacian. The Early Aurignacian shows a
production of thick lades from unipolar parallel edges prismatic cores, and, mostly, production of
short slightly curved bladelets from transversal carinated cores on thick flakes and blathes com
from the prismatic cores. The Protoaurignacian is more versatile; it showswciion of straight
parallel edges or convergent bladelets mostly from unipolar parallel edges prismatic or convergent
subpyramidal cores, but also from longitudilyahnd transvershl carinated coreslhe purported
technological difference between tBarly Aurignacian, featuringtrictly disassociatedlade and
bladelet productiongnd the Protoaurignacighaving a continuous bladésbladelets reduction, is
guestioned by several scholarEarly Aurignacian bladelets are rarely retouched, while
Praoaurignacian ones are frequently transformed by lateral or bilateral marginal inverse, direct or
alternated serrabrupt retouch, identifying them as Dufour bladelets. Protoaurignacian assemblages
always precedes Early Aurignacian ones in stratigraphieguences, but they are mostly
chronologically undistinguishable at the Continental scale starting both arcidtlid8al BP. Early
Aurignacian assemblages i@pain and Italy havébeen lately revised and not being found
dramatically different froniProtoauignacian ones, the only cleaccurrencesf Early Aurignacian

are those irsouthwesternFrance and@eiRenkldsterldHII/AHII, Swabian Jura. SplHbase antler
points, once believed as Early Aurignacian chrgpmlogical hallmark, have partially lost iheole

and now they are ascribed togeneralearly Upper Palaeolithic technical behaviotihe Early
Ahmarian is the earliest true Upper Palaeolithic technocomplex of the Levant. Its characteristics are
laminar volumetric lithic production, the production of ornaments mostly from shells and the use of
ochre. The Early Ahmarian is divided in twWacies the northern and the southern. The main
difference is the amption of bipolar cores in the Northern Early Ahmarian. TloatBern Early
Ahmarian shows a production of slender blades and bladelets from unipolar-framted cores

and minor productin of bladelets from longitudinal carinated cores. Blades and bladelets are
transformed by lateral or bilateral marginal direct sabrupt and backed retouch, identifying them

as elwWad points. The Early Ahmarian is probably contemporaneous to the Early
Aurignacian/Protoaurignacian. Anatomically Modern Humans started dispersing in Eurasia from
Africa and SW Asia around 860 k cal BP, seemingly they dispersed in Europe arouidi24id cal

BP, no consensus has been reached so far on the route and theynioglalibllowed. Dating

methods advancement in the last 20 years have mostlydated the eUP, but limits, as the
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uncertainty given by standard deviations, aot helpful in tracing the, probably, rather quick
dispersal.

As shown by the chapteredhnological analysis has been applied to the early Upper Palaeolithic
only recently, i.e. in the last 20 yeaifidhere is a lack of consensus in the technological description

of the technocomples and the debate shifted mostlyradiocarbon dating, whose contribution to

the understanding of cultural human behaviour development is rather limited. Repeated claims of a
similarity between the Early (Southern) Ahmarian and the Protoaurignaciarbbemeadvanced,

but, so far, no comprehensive technological comparison has been published or cgiatboraki

et al., 2015 Teyssandier et al., 2010; Tsanova et al., 2023 refore, this Ph.D. thesis will devote

to present @aechnological firsthand analysis of three assemblages coming from stratified contexts,
dated to the eUP timeframe, and previously attributed talibeementioned technocomplexes. The

aim is to assess whether a common technological signature is present and to give a meaningful

contribution to the eUP cultural behaviour development.
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2. Material & Methods

The chapter illustrates the site context of the studied assemBldgEsllows up with the sampling
protocol2.2 describing how the study samples were obtained. The analysis protocol is described in
2.3 firstly illustrating thechane opératoirg(CO) gproach and, secondly, the actual steps of data
recording. Finally, morphtechnological and typometrical attributes are described in len@th.in

2.1 Sites
2.1.1 AtAnsab

The site of AlAnsab 1 is situated in the context of the uplifted rift conneabethé Dead Sea
characterising western Jord@ertrams et al., 2012; Klasen et al., 2018)particular, the sitavas
found on a slope of thnorthern side of the smaller WadiAhsab, at the confluence with the main
Wadi SabrgE 35.383 N 30.239 (Richter et al., 2020; Schyle, 2015)

36°0°E 37°0E 380E 39°0'E 40°0'E

Figure 7 Topographical setting of Ansab. A) Wider regional setting B) se#itcal setting C) local setting. The DEM
has been elaborated through SRTMtfs://earthdata.nasa.gpvpalaecaastline (Zickel et al., 2016§)modern coastline
(https://www.marineregions.oygrivers in A and BHttp://www.fao.org/geonetwoyk

It sits in the Lower Wadi Sabra, characterised by a highly dynamic Upper Pleistocene wadi (fluvial)
coarse sandy deposits; the wadi cuts the bedrock exposing various limestone formations bearing
various quality flint seams, which were extensively empldyedrehistoric occupan{®ertrams et
al., 2012 Schyle, 2015) The sedimentation betweeni2® k cal BP shows a low energy
environment in which the wadi bed was less incised and the alluvial plairextereledRichter et
al., 2020) Sedimentary unit I, 0.5 m thick, consists of a highly consolidated retidistn sand and
comprises the archaeological layBertrams et al., 2012T he findlayer is @curring 2 m below the
modern surface, well defined by a darker colour due the diffusion of charcoal, it spans for 0.1 m,
with undulatedut clear upper and lower borders, it is the only one containing flint chips, the artefacts
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are largely lying suihorizontally: all indications of arn situ condition (Richter et al., 2020;
Schoenenberg, 2018; Schyle, 2Q15)

The site itself was identified in 1983 due to a large scatter of artefacts on the slope, two natural
calcified steps are running in W to E direction, the lower step correspondingsqugnids 104108

and the higher step corresponding to gridsquare$1B®4(Hussain, 2015; Richter et al., 2020;
Schyle, 2015)Since 2009 e SFB806UnNiversity of Wlognehas promoted extensiexcavations
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Figure8 Al-Ansab lexcavatiorgrid. in red the squares that have been sampled for this dissertation. (modified from Schyle,
2015)

Excavations in years 2009, 2011 and 2013 focused on the natural steps and surroundings, retrieving
the profile; during this period excavation was carried ouangas of 0.25m° recovering high
artefacts6 concentrations, but no individual
sieving, 2 mm mesh, was applied-site to the sedimerfRichter et al.2020, 2015; Schoenenberg,
2018; Schyle, 2015)The lower step was considered a secondary accumulitisssain, 2015;
Richter et al., 2015; Schyle, 2015yom 2015 onwards the excavated area was expandedtienmmo
direction until gridsquares 26208, in total reaching an excavated area of approx. 25 2Riohter

et al., 2020; Schoenenberg, 2018jter 2015 individual topographic measurements are taken for
artefacts >10 mm, botxtremities are recorded for artefacts >20 mm, while finds <10 mm are still
collected and documented on the base of the quarter square a(idgier et al., 2020)The
measurements allowed the reconstruction of vertical and horizontal dispersal in this upper zone, the
artefacts are deposited in shibrizontal position following the naturalil$ sloping and maiatning

the same level in BV direction, no particular orientation is evidenced and no significant vertical
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displacement out of the fiddyer is detected, confirming @m situ condition of the archaeological
material(Richter et al., 2020)

A
Feature = 4 Rock -+ Fixpoint

0 0.25 05 0.75 1m @ Layer Q Animal burrow

Figure 9 Al-Ansab 1 West to East profile (squares i¥B) and finds distribution from the upper excavation area.
(Modified from Richter et al. 2020).

Dating was performed both witfC (AAA pre-treatment) and OSL, the wadi deposits accumulation
occurred betweef0-30 ka cal BP, th&C and OSL samples directly recovered in the archaeological
layers points to a rapid deposition in the lower half of the period, about 38 k ¢&l&¥en et al.,
2013; Richter et al., 2020)
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212Ro mOnDumbn Lvi Sa |

Ro mOnkkwmhbr t i ilotad inl Southwestern Romania, in the eastern part of the Banat
historical region, in Timd county (E 22.32, N 45.8)1 The site itself is found on a mostly fiep
river terrace at the confluence of the two brandigse river Bega (Bega Mare and Bega Mithat
originates 15 km in soutbastern direction in the Poiana Rubtountains(Kels et al., 2014; Sitlivy
etal., 2012)

Figure 10 Topographical setting oR 0 m© rewknb bi r £.\A) Vider rdgional setting B) seddcal setting C) local
setting. The DEM has been elaborated through SRitg://earthdata.nasa.gdvpalaeocastline (Zickel etl., 2016),
modern coastline (https://www.marineregions.org), rivers in A and B (https://land.copernicus.eu).

The site was excavated for a wide extension (459MmynF. Mogaanu during two campaigns (1960
064,107 HYithivy et al., 2012)He found several concentrationdlitiic artefacts at different
depths that he synthesised in an archaeological stratigraphy featuring from bottor(Siditypet
al., 2012)

- Layer I, 115105 cm deep at the upper limit of reddish clay. Containing quartzite/quartz
artefacts

- Layerll, 9590 cm deep at the base of the bren@ddish clay. Few litlai artefacts containing
tools likeendscrapersburins, blades with fine retouch, sidescraperd flakes

- Layer lll, 8670 cm deep in browneddish clay sediment. Yielding the bulk of the industry
attributed to the Aurignaciaimcluding typical tools suckndscraperscarinated onewo,
fewer burins, Dufour bladelets and some retouched blades

- Layer IV, 6760 cm deep, in the upper part of breveudish clay. Attributed to the
Aurignacian most of tools are truncated pieces on blades and flakes, witlefetgerapers
and Aurignacian blades and more burins, including burins on truncation

- LayerV, 5040 cm deep, in a transitional zone between the bireddish clay and the above
loess, an industry dominated by burins and with less common Aurignacian pieces
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- Layer VI, 3020 cm from the modern soil in loebke sediment, attributed to the

Epigravettian

Mogokanu linked Layer Il industry (and industries from neighbouring sitesad ayer | and

Tincova) to the one found in the Austrian site of Krefwsdssteigbut Romaneti still remained

undated and lacking organic material; therefore, in PROQ0T. Uthmaier and V. Sitlivy (SFB806

University of Cologne)carried out new smallized excavations, implementing the missing
chronological and the previous sediméogicalarchaeological informatio(Sitlivy et al., 2012)

They retrieved a simpler, but highly comparable to the Magou 6 s one, stratigrap
comprising four geological horizons (GK8itlivy et al., 2012)

- GH 1, plough horizon

- GH 2, humic horizon

- GH 3, a bleached lighirown to grey horizon

- GH 4, brownish to reddish weakly clay illuviated horizon

These ee the main features of Albeluvisols, especially fitting is the interfingering of tongues of
bleached, lightecoloured sediment in the lowermost clay horizon, due to possible root channels,
ice-wedges and cracKKels et al., 2014)

Sedimentologically the succession can be divided into three(Keis et al, 2014)

- |, below GH 4, the silt fraction is dominating, clay at its highest concentration (30%)

- Il, comprising GH 4 and GH 3, silty fraction increasing with a lower concentration of clay
(F20%).

- ll, comprising GH 2 and GH ZXhesilty fractionreachs its maximum and clay its lowest
concentration (18%). in the basal part, in the range of bleached sediment, the sand fraction

has higher values.
OSL dating was performed on the sequence giving the following ré¢keliset al., 2014)

- Unitlis dated to 57.9 £ 5.4 ka BP (ROM-B).

- Unit Il provided two dates from theasal part of GH 3, 45.1 + 4.9 ka BP (ROM4d) and
35.5 + 3.9 ka BP (ROM-1b).

- Unit lll provided one date from GH 2, 19.2 + 2.3 ka BP (ROE)1

Archaeologically, three main and discrete artefacts levels can be distinguished in good accordance
with the dating(Schmidt et al., 2013; Sitlivy et al., 2012)

- GH2 with isolated concentrations of artefac
Layer VI)
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- GHS3, comprise the bulk of the excavated material and attributed to the Aurignacian

(Mogokanub6s Layers V, |V, because of the dept
- GH 4, gave isolated artefacts that could be |
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Figure 11 Roméane tDiu mb r t B W Brafile | showing 20082010 finds distribution and refittings (i.e. Blocks), grey
dots are corresponding to GBi(Sitlivy et al. 2012)

Despite the general chromoltural accordance with Moganu observations, the modern
assemblageehtures many more smaized findings, especially bladelets, due to the use of wet
sieving(Schmidt et al., 2013; Sitlivy et al., 2012)ost of the artefacts are produced on a rfiesal
variety of chert caeurdireadvidéivarety af browhidleddisih ablpuration i ¢ h o
and waxy, slightly translucent appearaif€hu, 2018; Schmidt et .al2013) The raw material is

widely available in gravels and secondary deposits in a 15 km radius from the site, under the
microscope it appears as a varied mixture of amorphous opal and chal¢gdamydt et al., 2013)

but more detailed petrographic analyses combined with a detailed landscape survey are pointing
towards the definition as a silicified breccia occurring in tectonic faults, causing the fracturation and
the infilling of impurities like veins of quartz,inhi s regard the #Aprimarydo ou
distance of B20 km from the site (Ciornei, personal communicat{@hu et al., 2019)

New dating was performed with the method of TL on burnt liltefacts, which were recognised

due to the darker brown to reddish colour (observed experimentally when heatedi #500@)

and common features associated with burning, such akdpaind craquelation (Schmidt et al.
2013). Determinations corroboratee OSL ones: GH 3 has a weighted mean da#® & + 1.5ka

BP, the only measured artefact from GH 2 datd$t6+ 1.4 (Schmidt et al., 2013)The new dating

and techndypological charateristics led the authors confirming the attribution of GH 3 lithic
assemblage to an early phase of the Aurignacian (for more information about th202009
assemblage analysis and Megou Layer Il reevaluatio(Sitlivy et al., 2014a, 2014b, 2032 he
important results obtained in 20910, led to new excavatiocampaigns in 2016, under the
direction of W. Chu and ASzentmiklosi{SFB806 University of Colognddanat National Museum
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of Ti mROd&aad 281P, under the direction of W. Chu and A. RABAEB806 University of
Cologne/Romanian Acadermpepartment oPaleolithic Archaeology with the goal of expanding
the extension of the modernly excavated area. They addett28mt he or i gi-shapéd A Swi s

2009 2010 trench, yielding additional thousands of lithic artefacts.

LEGENDA
«xxx Nivelul VI
elul V

(paleolitic cuartitic)
(2009 - 2010)
-A1 (2009 - 2010)
009 - 2010)

Figure12R o0 m© nBeuknt bi r £gvid soavind the old, 2002010 and 20162019 excavations. X corresponds to square
P104, which was not included in this analysis (modified from Sitlivy et al. 2012)

20164 2019 campaigns refined te&ratigraphical succession introducing a new GH:

- GH 1, plough and humic horizon

- GH 2, a siltyloess light coloured horizon with laminar artefacts

- GH 2 3, a mixture of light coloured siltyoess and clay with manganese dioxide sediment
corresponding to thinterfingering and to the upper part of 200910 GH3, yielding a
mixture of GH 2 and GH 3 artefacts

- GH 3, clay orange sediment in which a discrete Aurignacianléwel is recognised, the
middle-bottom of former 2002010 GH 3

- GH 34, clay orange with mnganese dioxide concentrations sediment devoid of artefacts

- GH 4, clay compact brownish sediment yielding sparse quartzite flakes

The excavation proceeds in quadrants, 0.25Bacause of the absenceveéll-definedstructures

and distinguishable change of sedimentation within a single &¢tn spits are dug until the change

of sediment witnessing the change of GH. Every object <5 mm is receiving an individual
topographical measurement, two points for the elongated, the outline for bigger objects, like
rocks. Thanks to the measurements, a compact vertical dispersion of artefacts is visualised. The

sediment of each quadrant is collected andsimted separately.
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2.1.3 Fumane

Grotta di Fumane is located the Western Lessini Mountains, eastern of Lake Garda, which are a
limestone formation, part of the Venetiand@s chain, gradually rising up from the floodplain (60
a.s.l.) until ca. 1800 a.s.l.: the rédtitude part, 8061200 a.s.l., consisting of agh plateau. They

are cut nortkto-south by narrow and deeply incised valleyaj(o)), the cave opens on the secondary
Manune Vajo nearby its confluence with the main Bredhimane Vajo (E 10.90, N 45.58rpglio

et al., 2005)

10°0°E

Ao

Figure 13 Topographical settig of Grotta di Fumane A) Wider regional setting B) se#ldcal setting C) local setting.
The DEM has been elaborated through SRTiltpé://earthdata.nasa.gpvpalaeocastline (Zickel et al., 2016), modern

coastine (https://www.marineregions.org), rivers in A and B (https://land.copernicus.eu).

Prehistoric inhabitants made largely use of the abundant chert material available in the different
limestone formations of the Lessini Mountains that can be found irapriamd secondary positions

in a 515 kms radius from the cayBertola et al., 2013; Broglio et.a2005; Falcucci et al., 2017)

The most used material is the flint found in Biancone (Maiolica) formationsqQ@36a BP) inits

grey and yellowpinkish varietiesFollowing, flint of the Scaglia Variegata, yellow, and Scaglia
Rossa, brick reddish, formations (90 ma BP). Less frequent are the Eocene and Oolitic flint
varieties(Broglio et al., 2005; Falcucci et al., 2017)

The deposit was known since the late XIX cent but systematic excavations were started only in
1988 by a joint team of the University of Ferrara and Milan under the direction of A. Broglio and M.
Cremaschi, they are carried out yearly, nowadays under the direction of M. Peresani, University of
Ferara(Broglio et al., 2005; Falcucci, 201&xcavations led to the discovery of a 12 m thick deposit
that covered entirely a closed karst opening formed by threwls (A left side, B the main central

cave mouth and C right side), the deposit has been divided in -ugitspwhich features several

subunits bearing human occupatigiartolomei et al., 1992; Broglio et al., 2005; Falcucci, 2018)

- S, the lowermost macHanit, sediment mostly consists of dolomitic sands and limestones

ice-cracked plaquettes. Artefacts are attributed to the Mousterian.
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- BR, macreunit charactased by heavy freeze and thawing processes which led to the huge
deposition of horizontal layers of limestone plaquettes. Artefacts are attributed to the
Mousterian.

- A, macroeunit characterised by a more insisted human (anthropic) frequentations which led
to darker, finer sediments intercalated by fine horizontal layers of limestone plaquettes
(especially nearby the cave wallSubunits A12A4 are attributed to the Mousterian, A3 to
the Uluzzia, A2-Al is attributed to the Upper Palaeolithic (Protoaurtgad bearing
witness to the arrival of AMHSs in the regi(Benazzi et al., 2015)

- D, formed by huge rockfalls, that finally obliterated the cave probably around 30 ka cal BP.
Nevertheless, ther@e still human frequentations in D6, D3 complex and D1c, attributed to

a late phase of Praorignacian and a final, short frequentation in D1d attributed to the
Gravettian.

Figure 14 Fumane upper profilein redstratigraphical units A2 and Afmodified from Bartolomei et al. 1992

Macrounit A and D havebeen modernly redated using radiocarbon with an enhanced

purification protocol (ABOxSC) giving the following dates for the Upper Palaeolitftiigham
et al., 2009)
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- D1d, 31.6460k BP
- D3bU, 222KBBP9 N

- A2, 35.7220k BP, 35.8810k BP, 34.2270 k BP, 34.9280 k BP, 35.2220 ka BP
(modelled starB5% probability 41.840.2 k cal BP, modelled end 95% probability 40.5

38.9 ka cal BP)

The entire deposit was divided in a grid of 1 squares, excavated in ssuares of 0.11 frca.

sequentially denominated i, from top left to bottom right. The sediment has been sieved. No

electronic individual measuremefiavebeen taken for the outer part of the cave excavated between

mostly between 1988 and 1991. The material has beerediundtwo categories between <15 mm

and >15 mm in maximal dimension.
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Figure 15 Fumane gridjn red the squares sampled for this analysis. Solid front line stievmodern dripline, dashed

lines are the lateral tunnels still fdd with archaeological depoditnodified from Falcucci et al., 2017)

A2 is well recognizable suborizontal darkorownish layer, due to a high content of charcoal, ochre

and anthropogenic organic material; it extends for the entire surface of the cawetsidd the

modern dripline, in the inner cave mouth it is covered by alestdd, A2R fossq red), heavily

coloured by ochre. In the frontal part of the cave, it is characterised by multiple features like toss
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pits, structured hearths, pdstles and acache of several tens of marine shells found in
correspondence of the tunnel C. In the inner eastern part the sediment is affected by compression and
tilting towards the cave wall, nevertheless, the level remains distinguigBalpielomei et al., 1992;

Broglio et al., 2005; Falcucci, 2018; Falcucci et al., 20AT)covers A2 sub horizontally only out

of thecave and in the frontal part of the cave mouth, therefore it is associated with A2 in the same

phase of occupatior{Broglio et al., 2005; Falcucci, 2018; Falcucci et al., 2017)

2.2 Sampling protocol

As shown in Chapter I, the eUP is oriented towards the production of laminar blanks, items at least
twice long than wide and with subparallel lateral edgesirefsky, 2005; Inizan et al., 1999 this

analysis, bladelets have been recognised as laminar blanks <12 mm wide, according to several studies
(Bataille et al., 2018; Bataille and Conard, 2018a; Falcucci et al., 2017; Normand and Turg, 2005;
Roussel and Soressi, 2013; Tixie®6B; Zwyns, 2012) The independent production of flakes is
rarely attested. Therefore, the focus of this analysis is put on reconstructing core reductions methods
and the morphtechnological attributes of blades and bladelets. Cores are recogns@ikas of

raw material that shossign of detached multiple negatives, or, in case ofFmes, the shaping of

a striking platform and/or flaking surfa¢andrefsky, 2005; Bataille and Conard, 2018a; Coredrd

al., 2004; Inizan et al., 1999Fhe assemblages arieh, therefore sampling strategies have been
singularly devised, influenced by the logistical conditions and the aim of obtaining the most
technologically meaningfubample. The sampling and thesults will be based on complete and
semicomplete blanks, fragmented items preserving a proximal or distal part in union with a mesial
portion. This approach will provide better determination of the single blanks, the maximisation of
the attainable attoutes and overcoming the high fragmentation pattern that small and fragile

elements, as bladelets, inevitably unddfgalcucci et al., 2018
Al-Ansab 1

All findings from Al-Ansab are hosted on loan at the Institute of Prehistory of the University of
Cologne,| analysed two assemblages coming from two detached areas excavated in different

campaigns:

- The 20092011 campaigns material: & retrieved from the excavation of the upper natural
step, square metres 165, 166, 167, 168, 156, 157, 158, and cutting another perpendicular
section along squasd 64, 174, 184. The analysed sample consists of all recognised cores,

blades, bladelets and flakes bearing a technological meaning.

Tablel Al-Ansab 20002011 analysed sample

Cores Blade Bladelet Flake Total
45 578 935 104 1661
2.70% 34.79% 56.29% 6.20% 100.00%
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- 2018 material: it is retrieved from a higher spot of the site, stratigraphy preservation js better
allowing for the recognition of different deposition events and features, which are
nevertheless grouped in the same Early Ahmarian phase of freque&dimenaberg,

2018) The topographically measured artefacts from square metres 193, 194, 195, 196, 197,
198, 203, 204, 205, 206, 207, 208 has been taken in consideration. The analysed sample

consists of all recognised cores, complete and-semplete bladedladelets and flakes.

Table2 Al-Ansab 2018 analysed sample

Cores Blade Bladelet Flake Total
80 653 389 223 1345
5.94% 48.55% 28.92% 16.57% 100.00%

It is not possible to trace the exact stratigraphic relationship within the two areas, nevertheless the

material has been confidently assigned to the same cultural phase.
Roméaneti-Dumbr Lt vi Sa |

The object of this analysere the artefacts retrieved dugi@016, 2018 and 2019 campaigns from

GH3 . The materi al is hosted a@&r veamé Ibbihsttihteu tReo ma!
Academy, in Bucharest. Data were collected in two separate research stays, 2018 material-(28.02.19
18.03.19) and 2016 & 2019 mesial (February 20202016 artdfacts were retrieved from squares

N100, N101, N102, N103, N104, N105, N106, N108, N109, M101, M103, M105, M106, M107,

M108, M109 directly adjacent to the small 202910 excavation (sharing profile sections in squares
M101,N102, M103). 2018 campaign expanded on the adjoining area formed by squares 0100, 0101,

0102, 0103, P100, P101, P102, P103. 2019 extendextiavated area to 0104, O1B%04,P105

P104 artefacts have been left unwashed for further analyses andréhbeafe not been considered

nor counted hereAll topographically measured artefacts are analysed, regardless of fragmentation.

Table3R o m© nbCeuknt bi r tdeter@inablé blanks analysed sample

Cores Blade Bladelet Flake Total
18 616 505 710 1849
0.97% 33.31% 27.31% 38.39% 100.00%

FumaneAli A2

All the material from @otta di Fumane is hosted on loan at the Institute of Prehishmiic
Anthropological Sciencesf the Humanities Departmeat Ferrara University. The lithic artefacts

are divided in <15 mm and >15 mm in maximal dimension, only artefacts >15 mm coming from
layers Al and A2 (and sublevels) were considered here. The sample has been recorded during a
single research stay in August 2019. The sample is coming from the outer cave mouth and frontal

part (outside the modern dripline), covering the square metres from the 20s line to the 100s line. Al
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and A2 can be treated as a single assemblage for teclvablpgrposes, nevertheless, Al is
considerably smaller than A@alcucci et al., 2017)therefore while cores, complete and semi

complete blanks are analysed for Al, only cores and complete blanks are analpged for

Table4 Fumane Al analysed sample

Cores Blade Bladelet Flake Total
32 271 417 95 815
3.92% 33.25% 51.16% 11.65% 100.00%

Table5 Fumane A2 analysed sample

Cores Blade Bladelet Flake Total
58 245 394 153 850
6.82% 28.82% 46.35% 18.00% 100.00%

2.3 Analysis protocol

2.3.1 The chaine opératoire approach and background theory of

lithic analysis

The present analysis was conducted combinhmjne opératoird CO) approach with an attribute
analysis. TheCO is an anthropological concept introduced in Prehistoric studies by A.-Leroi
Gourhan during the second half of the last century, namely as early as 1943. It stands for all the
actions performed during a productighus encompassing raw material procurement, manufacture,
use and discard of the object. It takes origin from the M. Mauss conception of techniques, which
included also human gestures and physical actions: the tool is not complete without the human who
moves it (Cresswell, 2010; Geneste, 2010; Inizan et al., 1998a8ger, 2004; Sellet, 1993; Soressi

and Geneste, 2011, Tostevin, 2013, 2011)

Therefore, the CO forms the leasf the technological focus on prehistoric material culture, in
particular lithic material, that integrated and, partially, took akerpreious typological approach
(Boéda et al., 1990; Inizan et al., 1999; Soressi and Geneste, 2011; Tostevin ROit3pols,
considering their diffused use and raw material procurement, arestoute to be the basis of
prehistoric groups6 economical dynami cs, i nfl u
also, in a processual optic, the lithic ssystem interacts closely with other material culture- sub
systems, for instance the hardraal raw material or the wooden ones: hence, understanding lithic
production suksystems allows for inferences about the entire societal systBma r Yo\ae f an
Peer, 2009; Geneste, 2010; Inizan et al., 1999; Sellet, 1993; Soressi and Geneste, 2011)
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CO adopters and perpetrators did not often clearly state theirdmgle theory, which is interpreted

to be the understanding dfiaine opératoiréself (Tostewn, 2011) On the other hand, the middle

range theory is more extensively treated, and it is resumed in achieving the overarching conceptual
scheme followed by the artisafhe conceptual scherrdluences the operative schemes, divided in
methods andechniques, where methods are the sequence of actions and techniques are the gestures
and tools used in the envisioned productimizan et al., 1999; Sellet, 1993; Soressi and Geneste,
2011; Tostevin, 2011)t is important to note that the operative scheme is influenced closéhe b
environmental factors, the physical properties and the availability of the raw material, and the human
fact or s, s uc hhova dexterity &and tecanmcal sadiidmipawet al., 1999; Soressi and
Geneste, 2011)

The technological analysis develops in three fundamental operative stages:

- Definition of the initial hypothesis achieved through a first eye assessment of the assemblage
composition and characters. In this phase the analyst decides which features are important
to the assemblage understandjhmizan et al., 1999; Soressi and Geneste, 2011)

- Detailed analysis of assemblage features and reconstructions of knapping stages, based on
size, cortical coverage and mostly important, the gat i ves 6 sequence.
constituted by a ventral face, obtained through the detachment of the flake from the main
raw material block, and a dorsal face, characterised by the presence of the exterior surface
of the block or by the traces of preus removals, it is possible to reconstruct the knapping
order and directionf the removalsThe latter are condensed in the diacritic sch@niezan
et al., 1999; Sellet, 1993; Soressi and Geneste, 20h#&)same, except for the ventral face
recognition, is possible for cores, which are theslohshe opeative scheme reconstruction
(Boéda, 1994, 1993; Dibble, 1995; Soressi and Geneste,.2011)

- The third phase is the final interpretation of the assemblagéoged methods, techniques
and knapping goals through the recognition of behavioural pattkrizan et al., 1999;

Soressi and Geneste, 2011)

It is evident hat the CO defines repetitive actions and it is less useful in defining sporadic ones,
therefore the inferential power progresses with numbers of artifacts assigned to an assemblage
(Soressi and Geneste, 201Knapping goals and operative scheraee not defined only by the
presence, but also by absence: if the analyst recognises all knapping stages in an assemblage, but
misses the blanks for a particular dgneanbehypothesisd that this stage was carried out elsewhere

or the blanks were exportéaiizan et al., 1999)The CQ then reveals complex chrorgeographical
dynamics(Geneste, 2010; Inizan et al., 1999; Sellet, 1993; Soressi and Geneste, 2011)

The CO benefitdrom refitting and experimental knapping. Refitting is the action of recomposing

the pieces of one assemblage in a motesw extensive manner. The practicassld as Prehistoric

Archaeology(Laughlin and Kelly, 2010)Site preservation greatly affects a rate of B% refitted
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pieces in an assemblage is considered successful, furthermore refitting iscariguming activity

and especially difficult in case of small blank productions, such as those occurring in bifacial
reduction( Bar Yosef and Van Peer , 2 Pa@t ®f, the lreditting h 1 i n a
methodology, is the definition of Raw Material Units, grouping artifacts by raw material colour,
texture and grain sizRoebroeks et al., 1997; Sellet, 199Rpnetheless, refittings are helpful in
assessing site presenaat and intra or inter sites spatial analy@&neste, 2010; Inizan et al., 1999;

Soressi and Geneste, 201Tgchnologically, they are the ultimate tool for understama single

chaine opératire development, assessing knapping methods, blanks export and roles of a particular
knapping producf Bar Yosef and Van PeerMorr 20039Delpiioavi dzor
and Peresani, 2017; Inizan et al., 1999; Soressi and Geneste, RQhlst be remarked that,

generally speaking, the negatives diacritic analysis has proven to be effective in independently
reconstructingsequences refitted later ,ahus, in facef the refitting abovenentioned downsides,

itis a good substitute for technologicalanalysBar Yosef and Van Peer, 200
Inizan et al., 1999; Shott, 2003; Shott et al., 2011; Soressi and Geneste, 2011)

Experimental knapping is the practice of conducting knapping sequémdest one or more

controlled parameters. It is not replication, but testing of hypotheses developedthieom
archaeological record investigati@@rabtree, 1966; Dibble, 1997; Soressi and Geneste, .2014)

mostly helpful in assessing raw material behaviour, given the actualist assumptiomataeal

collected in the past hathe same mechanical propertiemnother contribution is a better
understanding of employed techniques and metholsar Yo s e f  #09dBouvgaignonP e e r
2001; Geneste, 2010; Inizan et al., 1999; Sellet, 1993; Soressi and Geneste, 2011)

The CO is not the only lithic analysis approach that makes use of a sequence concept, those generally
compared with the CO are: the Lithic Reductiom&mnce, the Behavioural Chain analysis and the

Unified Middle-Range Theory of Artifacts DesigBleed, 2001; Schiffer and Skibo, 1987; Shott,

2003; Tostevin2013, 2011)

The Lithic Reduction Sequence has long history in American Prehistoric studies, being applied for

the first time at the end of the XIX century by W. H. Holni8hkott, 2003; Tostevin, 2013} can

be matched broadly with CO for its focus on | it
intention and group®és t e crangd tleeary, which ia get mosilg n , but
evolutionary ecology, in the application of a continuum conceptdisiged in stagesne, probably

related to the frequent bifacial reduction found in American Prehistory, and in the consequent stress

on final productgBleed, 2001; Shott, 2003; Shott et al., 2011; Tostevin, 2013, 28kb) it must

be noticed that the CO hasnauch wider application, all human productions, while the Lithic
Reduction Sequence is strictly devised for lithic matef@tupaye, 2015; Cresswell, 2010; Shott,

2003; Tostevin, 2013, 2011)

The Behavioural Chin is part ofthe Behavioural Archaeolag it was introduced in 1976 by M.

Schiffer (Schiffer and Skibo, 1987; Tostevin, 2013Fundarentally, it uses the notion of
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performance characteristics, on which the artis
manufacture and use the artisan experiments and understands which features to retain and which ones
to discard(Schiffer and Skibo, 1987; Tostevin, 2013he ultimate selection process though is
socially mediated by the group adoption of the technical ché®esiffer and Skibo, 1987)The

focus of the Behavioural Chain is strictly related to the utilitarian accomplishmeniask,ahus it

is not entirely suitable for further social inferen¢€sstevin, 2013)

The Unified MiddleRange Theory of Artifacts Design introduced by C. Carr in 1995 has its roots in

the stylefunction approacliTostevin, 2013)It proposes hierarchical relationships in style theory

and a contextualisation of the social processes producing patterns of artefact shapgss letass
meaning for establishing attributes of artifacts classes, including technological, sociocultural,
behaviouraland psychological constraints and processes. The physicality of the material dictates the
attributes characterizing the artifacts. Attributes can be signalling an emic group affiliation, active
style or etic unconscious variations. Using ethnograpldet, it ranks the attributes in three
hierarchies: decision sequence (the order in which the artisan decided the attributes of the artefact),
the production sequence (the relative order of attributes in which the attributes are created) and the
visibility (how visible the attributes are at different scales and social contexts). The production
sequence then is giving a temporal context to the visibility, which is the ultimate attribute for
identification. Defining in which hierarchy the attribute is found nsemvestigating which social

process affeetdthe variability. The more visible and later an attribute is, risattee result of aocial
procesqTostevin, 2013)

The main critigue moved towards CO is an emic technical cli@esamption. In fact, it is criticized
because while in ethnographic studies it is indeeskible to interview the makers of a certain
production and understand if their technical choices are conscious, this is impossible in archaeology
(Bar Yosef and Van Peer, 20009; Mo n A comltaryafnd Mi s s ¢
this criticism is the use of production stages like Initialisation, the first core shaping, or
Management/Maintenance, referring to purported fixed procedures, instead of portraying a
continuous reductio(Shott, 2003; Tostevin, 2011Pn the other hand, following this passage, the
boundary between emic and etic is unclear, and probably not useful in an archaectogedl

Wiessner (1983), however, has shown in ethnographic contexts that active, emblemic style is often
unconscious, unintentional, and only etically recogrdz8dn artisans were not conscious of making

arrows whose style was diagnostic (emblemichhefr language group. Nevertheless, they could

sel ect out their own arrowheads from a pool of

reacted with fearandspsi ci on to the style of an unfamiliar

o™~

past action bemblemic style in boundary maintenan@astevin, 2011, p. 356)
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CO critics are also pointing to the archaeological practice of ugiagnes opératoireas mere
fiextension of typology to the reduction proéessl eadi ng t o n e w(Momigrando mi c al
Missal, 2014; Shott, 2003, p. 101; Tostevin, 2011)

Another critique tahe CO is that it is too descriptive and subjective, instead some scholars advocated
the use of quantifiable, precisely defined attributes which in their eyes would have favoured
replicable observations and overall a better understanding of the dynamicyingded knapping
practice: these observations resulted in the adoption of the Attribute Ar{Blysite, 1995; Monnier

and Missal, 2014; Scerri et al., ) Tryon and Potts, 2011Emblematic the case of the early
Levallois assemblage of Biache Saudast IIA E. Boéda technological analysis determined various
chaine opératoiresn the grounds of different cores configuration, while H. Dibble concl|udsag

data fromthe debitage, that the assemblage is better explained as different modes of exploitation on
a singl e cor ehamesdpérathiraare reBenting différant reduction stag@oéda,

1994; Dibble, 1995)

Then, why usinghe CO approach?

Even forits criticstheCO has represented step forward in bet
techncal traditonst Bar Yosef and Van Peer, 2009; .Monnier
holistic approach, bringing together several environmental, humans, economical and societal factors,
show i mmense potenti al f or expandymamigs, without Kk n o wl
advocating cultural determinis(@eneste, 2010)ncluding in the analysis all blanks, plus failures,

and a close diacritic analysis give us reasonably unbiased information about knapping processes; a
technologybased taxonomy is less prone to errors occurring when using typology alone, nonetheless

it must be remembered ththe CO aim is not creating taxonomybut understanding the knapping,

technical and economic dynamics occurring at one or moreg(Siedlet, 1993) The riks of making
assumptions of emic behaviours it is relatively negligible, when compared to the illustrated benefits.

It is a norm now to integrate descriptive observations with replicable and quantifiable attributes,
which make conclusions much more vebf@aand comparablehaine opératoiregeconstructions

have been discussed and evolved, now a@glblished corpus of studisgpresent and provides a

good degree of uniformity.

2.3.2 The Analysis protocol steps

Having briefly explained ththeoretical background of this analysis, it is time to express the physical

steps through which the analysis was performed:

1. artefacts are divided by broad catégsiin
- Cores

- Debitage, artefacts where the last blow produced a ventral face, divided in
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Flakes
Blades, items with suparallel edges at least 2 times longer than wide.
Bladeletsjtems with sukparallel edges at least 2 times longer than widielth <12

mm.
2. Debitage is ordered progressively by dimensibom longer to shortewithin the category

3. Artefacts are ordered in classes of fragmentation: complete, Prox+Mes, proximal fragments (if

analysed), mesial fragments (if analysed), Mes+Dist, distal fragments (if analysed)

4. The artefacts are divided in knapping stages, througlobservation of characteristics such as
cortex coverage, profile, distal termination morphology, diacritic analysis of the negatives. These

stages are represented in the database as alphanumeric codes
1 Simple Flake, noncoherent or absenegatives pattern.

2 Cortical Flake, the main character is the presence of a naturalodified surface (cortex or neo

cortex).

3 Core Tablet an artefact wich has been knapped perpendicularly to the main flaking surface,
removing partially or totally b conjoining portion between the flaking surface and the platform.
Usually, the point of impact (butt) is located on the flaking surface itself. The dorsal face is generally
left unmodified and corresponds to the former platform.

3a Core blade tablef an atefact removing a long and narrow portion of conjoining flaking sufface
platform part. It is usually knapped from an orthogonal side, in case of complete flaking surface

removal, or removing a longitudinal core edge.

4 MaintenanceFlake, a flake rejuventing the core volume.
4a SurfaceCleaning Flake, it is a flaking surface rejuvenation flake, it is a category explicitly
created for differentiating a rejuvenation flake coming from a main flaking surface, in opposition to

Flank flakes used to narrow dowaore sides (Davidzon and Goriprris, 2003; Hussain, 2015)

5 MaintenanceBlade, generic rejuvenation blade.

5a Crest elongated artefact bearing one ostied orthogonal flake removal creating a ridge used
for blank removal guidance.

5b Asymmetrical Blade, a laminar blank that presents an asymmetrical eseston, a twisted
profile and an offaxis distal termination. They have been referred to alsebsrdantblades or
lateralcomma blades (Falcaocet al., 2017; Hussain, 2015).

5c OvershotBlade, a laminar blank extracted from the centre of the flaking surface, generally

extremely curved blunt distal ending aimed at removing a basal core portiorsfapiag the distal
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convexity. Usually they bear blades and/or bladelets negatives stoppimgeatquarters of the
length, i.e. exploiting the flaking surface for a straight profile blank.
5d SurfaceCleaningBlade, a laminar blank, wide enough for removing a large portion of the flaking

surface, with a blunt distal termination

6 Simple Blade, regularelongated 012 mm wide, blank consuming convexities and/or present a

feathered termination.

1 6a centralthecrosssection § symmetrical, termination is eaxis

9 6b lateralthecrosssection § asymmetrical, the termination can beaffs

7 Simple Bladelet, regularelongated<12 mm wide, blank consuming convexities and/or present a
feathered termination

9 7a centralthecrosssection § symmetrical, termination is eaxis

1 7b lateralthecrosssection § asymmetrical, the termination candfeaxis

7cBurin Spall, particular oraxis artefact removing a longitudinal profile of an artefact; thus, they
are generally triangular in crosection and presents two ventral faces, their own and the one of the

parent artefact

5. Retouched toolsf any,areanalysed together with their category of belonging.

6. Every piece is put in relation with the others in the single category and in wider relation with

other categories
7. Singular pieces are then analysed for attributes recamdeiicrosoft Access database.

8. Cores are all platform cord€onard et al., 2004) they have been categorised according to
negative patterns and final morphology:

I SemiTournant, blanks are knapped on the longitudinal side, negatives cover the flaking
surface extendintp the lateral surfaces.

1 One face (sub) parallel edgeghey are cores with a flaking surface exploited frontally, i.e.
not semicircumferentially, framed by perpendicular parallel edges

1 Narrow Fronted, blanks are knapped on the longitudinal side, ldiérfg surface is laterally
delimited by negatives.

1 Narrow Fronted sur Tranche blanks are knapped on the longitudisade, no formal
narrowing, generally provided by cortical surfaces or ventral faces. They are produced also
onblank, in this case theyareferred in publications as Lateral Carinated cores or, simply,
Burin cores.

1 Transversal Carinated, blanks are knapped on the short side transversally the thickness of

the pieceln publications they are referred as Carinded-scrapers
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1 Pre-core, abandoned at an early stage.

2.3.3 Recognising knapping techniques

Techniques are defined as the material actions needed for fulfilling a task. Regarding lithic artifacts,
techniquesre the gestures and the tools used for applying force to the raw material for knapping the
blanks(lnizan et al., 1999)Upper Palaeolithic laminar assemblages are generally considered been
knapped, at least the main series, using organic soft hammers with a tangential movement coming
towards the corand the knapper; it is a technique opposed to the hard (stone) hammer direct
percussion with internal perpendicular movemg@nizan et al., 1999; Pelegrin, 2011, 200Tp
determine the techniquéused the experimental observations presented by J. PelBetayrin,

2011, 2000)Recentexperimest despite confirming Pelegrinds emp
a statstical significance between different hammers applied to laminar volumetric knapping
(Driscoll and Garcidrojas, 2014)therefore techniquégletermination through proxids still a
cautious operation. In particular, a blank is considered detached with hard hammer direct percussion
if the ventral face bulb is prominent, if it presents small lines departing from the point of impact, if
the point of impact is creating an ipient Hertzian cone, the bulb can also present laapatar. A

blank is considered detached with soft hammer direct percussion if the ventral face bulb is diffused,
the butt protrudes in a lip, as consequence of the tangential knapping movement,araahiack

the overhang, connection between the flaking surface and the striking platform, is abraded for
favouring the hammer impact. The prominence of the bulb as a hard hammer direct percussion proxy
has been played dowRoussel et al., 2009herel used it mainly in opposition with the diffused

bulbs and in connection with the other pgesx

2.4 Attributes and measurements

2.4.1 Technologicalt&ributes

1. Entirety

1 Complete, the blank is whole or presents a minimnadkagenot influencing the dimeinsnal
development.
Prox+Mes, the blank preserves the proximal and a portion of mesial parts.
Mes+Dist, the blank preserves the distal termination and a portion of the mesial part.
Proximal fragment, the blank just preserves the butt and the immedidtboging part.

Mesial fragment, the blank does not preserve proximal and distal part.

= =4 4 A -

Distal fragment, the blank just preserves the distal termination.
2. Butt type:
9 Natural, cortical.

T PIlain, just one negative.
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1
1
1
1

Dihedral, two negatives forming a centrialge.
Facetted, multiple negatives.
Linear, a narrow strip along the proximal end.

Punctiform, a small surface at the centre of the proximal end.

3. Bulb morphology

1
1

Pronounced, evident Hertzian cone on the proximal ventral face.

Diffused, perceived at touatny, but well distributed flatly.

1 With bulbar scar, pronounced and with the detachment of a small contextual flake.

4. Presence of a lip, a small protrusion on the very top of the ventral face.

Presence of Overhang Abrasion, mictopping on the very top @he dorsal face. Recorded for

laminar items.

6. Negative types and numbers, types can be Bladelets, Blades or Flakes and combinations.

7. Negative orientation

= =4 -4 -4 -

Unipolar, the negatives follow the blank flaking direction.
Bipolar, negatives coming from two oppogitrallel directions.
Convergent, negatives converge obliquely from two sides.
Crossed, negatives cut obliquely the blank flaking direction.

Orthogonal, negatives cut perpendicularly the blank flaking direction.

2.4.2. Morphetechnological attributes

theyare generally used in publications for laminar blanks

1. Outline, the blank edges upper view

1
1
1

(sub)Parallel Edges, when the edgedaliewing two separate parallel courses.
Convergentedges are progressing constantly towards each other.

Off-axis, themorphological axis does not correspond to the flaking direction (déjéte).

2. Profile, the morphology of the longitudinal edge. It is assessed just for Complete and Semi

complete blanksProfile assessment followetthe methodology illustrated by F. BofBon,

2002a) In case of Complete blanks, it is following the interval calculated with Curvature values

(see measurements)

= =4 -4 -4 -

Straight, the edge is stitorizontal.

Slightly Curved.

Curved.

Very Curved.

Twisted,from perpendicular view, the artefact ventral face is part@tposed towards the
viewer as schematically represented by F. Le HRigalens and colleagugte Brun
Ricalens et al., 2009)
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Straight Slightly Curved Very Twisted

Curved Curved

Figure 16 Longitudinal profile determination.

3. Distal end morphologyit is recorded just on Complete and Mes+Dist fragments, or distal
fragments.
1 Feathered, when straightcaforming a sharp termination
1 Plunging, when inclined downwards with accentuated curvature
1 Hinged, when blunt, evident stopping ripplestibaventral face and curving upwards
1 Stepped, when terminating briskly with a perpendicular surfaceofiexrshot removing a
plane opposite surface)
4. Crossed transversal section, it is judged as the-sexgn cut transversally at artefact midpoint
9 Triangular (just one ridge)
A Symmetrical.
A Asymmetrical.
1 Trapezoidal (more ridges)
A Symmetrical.
A Asymmetrical.

1 Flat (no ridges)
2.4.3Measurements
They are taken as follows:

Length, it measures the maximum extent of the blank according to its debitage axis. Despite resulting
in shorter measurements in case@@teblanks, it is preferred to the xiemum morphological axis

due to its better adherence to the orientation of the blank and to the true position on the core volume
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(Andrefsky, 2005; Inizan et al., 1999 cores, it corresponds to the maximum length recorded on
the flaking surface accordingtosth mai n negati vesd orientation.
Width, it measures the maximum extent of roughly Hlignk area perpendicularly to the Length.

In cores it equates to the midpoint of the flaking surface.

Thickness it is the maximum measure obtained transversally to the length on the artefactimid
Fléche it is the maximum distance between the blank lateral edge and a plain surface when both

proximal and distal ending is touching the plain surface.

Flaking Angle, the angle formed by the ventral face and butt.

Exterior Angle (Angle de Chassethe ante measured between the striking platform gnedflaking
surface. In blanks, calculated subtracting the Flaking Aingte a straight angle.

V |Fléche

FA

e —
T

1

1
mmm——— -

[

1

w

Figure 17 Modalities of measuremervsking in blanks (left) and core@ight).
Length and Width of the last preserved negativeaccording to the striking axis.

Derived indexes:

Elongation Index,

Profile curvature is assessed only dbomplete laminar blanks; it is calculated using fhisnula

, and gives values that are considered within inter&tsiight: 0-2,9 Slightly curved 3

5,9 Curved:6-8,9 Very Curved: 914,9

2.4.4 Graphs and statistics

All graphs have been made in the open access softwére(®re Team, 2020)n particular the
package ggplotdWickham, 2016) Bar plots have been used to portray frequencies of single
observations (i.e. profile values), while bpbots show measurements, naturally implementing a
statistical summary of the measurement distribuilatsky, 2014)As the numerical measurements
do not follow a normal distribution, they have been tested with theopamametricMannWhitney-
Wilcoxon U test. Categorical variables have been tested witsQidire Goodness of Fit test against

a hypotheticaldistribution.
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3. Results

In this chapter the data from the three sites will be illustrated.3Theectionpresents the two
assemblages from Adnsab 1. They are kept separated because of the two different sampling
strategy and stratigraphic locations, finally an overall conatusiill establish if a difference in
production processes can be noticed. Bh2 section presentR 0o mO©nwmhb r £ GHS a |
assemblage. And finally, tf83section presents the AA2 Fumane assemblages. As forAisab,

the two assemblages are keptsepat ed and a conclusion wil/ be dr a
divided in Assemblage Composition, stating the structure of the assemblage, its fragmentation values
and metric attributes recorded for the broad categories. Technical Observatiores,adilibites
defining the envisioned knapping technique as the Lipping, the Overhang Abrasion and the Bulb
values. The Morphdechnological observations, all the attributes defining knapping methods
observed on Cores and Blanks. The final section giveggbrative scheme reconstruction. Tables
showing the exact numbers and percentages are presented in the Appendix.

3.1 Al-Ansab 1

3.1.1 Assemblage Composition
Both assemblages dmminar oriented. Bladelets are noticeably more represented it ZD0Pthan

in 2018 assemblage: they are more than half of the blanks iii 200D (52.64%) and slightly less
than a third of 2018 ones (30.75%). Considering the laminar assemblage, bladelets account for the
57.66% in 20002011 of laminar blanks and the 37.33% on20a8.

Table6 Comparison of assemblages' compositions using complete and@apiete blanks

Blade Bladelet Flake Total
20092011 2018 20092011 2018 20092011 2018 20092011 2018
307 653 418 389 69 223 794 1265

(38.66%)  (51.62%) (52.64%) (30.75%) (8.69%) (17.63%)  (100.00%)  (100.00%)

Table7 Laminar assemblages' compositions

Blade Bladelet Total Blade and Bladelet
20092011 2018 20092011 2018 20092011 2018
307 (42.34%) 653 (62.67%) 418 (57.66%) 389 (37.33%) 725 (100.00%) 1042(100.00%)

3.1.1.1 Fragmentation

Only complete and sergiomplete blanks are taken in account here.
Complete blanks are recording the highaiues in both 2002011 and 2018 assemblag®&igger

blanks such as blades and flakes show the same tendency of being mostly complete, especially flakes
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with percentages over 90%. Considering the bladelets, 2018 ones have a higher percentage of

complete blanks, while 2002011 bladelets have a citearable share of proximal fragments.

Blade I Bladelet Flake |

100%

Il
75%
50%

100%

75%
50%
0% - | S— —

B compiete ] Prox+Mes [ | Mes+Dist

}102-6002

=

gL0g

Graph1 Fragmentation values in both assemblages.

3.1.1.2 Metric Attributes

Regarding measurements both assemblages show a similar trend, 2018 assemblage is dimensionally
slightly larger. The recorded median length of blades8i®0mm in 20092011 and48.09mm in

2018, management blad&8.50mm in 20092011 andb7.05mm in 2018 20092011 bladelets are

shorter than 2018 ones (med&h0032.61mm), while management bladelets have a similar median
value38.0036.29mm. The recorded median width of blade$4s00mm in 20092011 andl5.80

mm in 2018, management blad&s00mm in 2009 2011 andl9.82mm in 2018. Bladelets recorded

median width is8.00mm in 20092011 and.37mm in 2018, management bladel8té0mm in

2009 2011 and10.00mm in 2018. Last complete negatives measurements are mostly similar to

bladelets: median wilt5.006.64 mm on blanks 10.50/9.36 mm on cores. Median thickness of
blades is3.54.24 mm, management bladé00/6.70 mm, bladelet2.00/2.43 mm, management
bladelets3.003.71mm.
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3.1.2 Technical Obseations
3.1.2.1 Lipping

30.08% of the 2002011 assemblage presents a lip, whde36%0f the 2018 one does. As a general

trend in both assemblages, lipping is more marked in management blades, blades, core tablets and
cortical flakes, in the 2018 asselafpe also management flakes present a lip in most of the cases.
Bladelets are mostly devoid of lips in both assemblages.

Management Simple Management
Blade Bladelet Bladelet

100% 1

Simple Blade Manzgement| |Gerical Flake| | Gore Tablet

Burin Spall | |Blade Tablet

Simple Flakel

1. abhin

— Yes
100% No

1 ID nlm ID ID 1 ID

Graph3 Lipping in both assemblages, only Complete and Prox+Mes blanks.

3.1.2.20verhanqg Abrasion

LL0Zg-6002

8L0Z

The overhag is systematically removed through abrasion or mitipping in cores and laminar

blanks. The core category which shows less abrasion is the Naromtedsur Tranche

Simple Blade ent Blade Simple Bladelet Management Bladelet | | Burin Spall

100%

75%
o . . . -
o — — — ]

100%

75%
50%
oo L1 —— —

(b)p Hl s nnnnnnnnn

] | 1102-6002

:18: 14

aaaaa

100%

an:s d
75%
50%
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100%

75%
?Eiél B 00D B e

W ves [ ne
Graph4 Overhang abrasion in laminar blanks aGares.

3.1.2.3Bulb

Bulbs are mostly nemarked. Diffused and not perceived bulbs account togethét2d®s in
2009 2011 and 76.5% in 2018. Most of the diffused bulbs are present in laminar blanks. Marked
bulbs, pronounced ones and those with a bulkar account for 25.25% in 2002011 and 21.18%

sloz_ | [ oz-600z
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in 2018. Most of the marked bulbs are present in flakes, 2009 simple blades are showing the

highest percentage in laminar blanks, 29.31%.

Management
Blade

Simple Management

Managemem
Bladelet Bladelet

Simple Blade Burin Spall Blade Tablet Cortical Flake Core Tablet

| Simple Flake

100%

5%

LLL L | la L 14 1

100%

LLLL s b

Dlﬂused Pronoum)ed Crushed
NQ! Per:slved Bulbar Scar Indeterminate

L102-6002

=

S
8L0Z

o

Graph5 Bulbs in Complete andlrox+Mes blanks

3.1.2.4 Angle

The exterior angle defined by the platform and the flaking surface is generally really acute, less than

70 degrees. This observation is broadly confirmed by the blanks, 2W0D ones having more acute
angles while 2018 blaskare more distributed between 70 and 90 degrees.

| Burin Spall | Blade Tablet

100%

75%

SU%I I

= O [
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One face
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edges

100%
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Graph6 Knapping angle in blanks and cores.
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Fragment
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3.1.2.5 Synthetic considerations on knapping technique

Following the considerations of J. Pelegiitelegrin, 2011, 200Q)oth studied assemblages fit the
eUP assemblages knapping techniques. In fact, the laminar blanks have usually less marked bulbs,
acute knapping angle, well abraded overhang and lips due to a probable direct tangdmdiairaeft

percussion. Flakes might be knapped through direct inner soft or hard stone hammer percussion.
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3.1.3 Morphetechnological Observations
3.1.3.1 Cores

Table8 Cores Categories in both analysedMisab 1 assemblages.

20092011 2018

Pre-Core 0 (0.00%) 7 (8.75%)

One face (sub)parallel 4 (8.89%) 7 (8.75%)

edges

SemiTournant 13 (28.89%) 21 (26.25%)

Narrow Fronted 17 (37.78%) 24 (30.00%)

Narrow Fronted sur 6 (13.33%) 10 (12.50%)

Tranche

Transversal Carinated 3 (6.67%) 2 (2.50%)

BladesNot Organised 1 (2.22%) 2 (2.50%)

Flakes-Not Organised 1(2.22%) 2 (2.50%)

Fragment 0 (0.00%) 5 (6.25%)

Total 45 (100.00%) 80 (100.00%)
PreCore

They are recorded just in the 2018 assemblage, accounting for the 8.75% of the 2018 cores. They are
manufactured mostly using blanks or nodules. Cortex is mostly found on a lateral surface and in
various combinations with the base of the core. The strifdiaiiorm is plain and single originating

a single surface; in one case two opposed single platforms originate two independent flaking surfaces.
Negatives are mostly unipolar combinations of blades and bladelets, 28.6#%60f cases only

flakes.

One fae (sub) parallel edges

They account foB.89%of the 20092011 cores, and for tH&75%of 2018 cores. 2018 cores are
manufactured mostly on cobbles and nodules, while i2Z00B1L cores on squared chunks and
nodules. The cortex is mostly found on the pisteface and laterally in both assemblages. The
striking platform is mostly single and plain originating a single flaking surface, rarely the core shows
an opposite platform. The negatives are mostly exclusively unipolar combinations of blades and
bladelés.

Semi Tournant
They account for 28.89% of the 26@®11 cores and fd&6.25%of the 2018 cores. They are mostly
manufactured on cobbles and squared chunks iri'2009 and cobbles and nodules in 2018. Cortex

is found mostly on the posterior face. The striking platform is mostly single and plain originating a
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single surface; 2018oces show rare opposite platforms. Negatives are combinations of unipolar

blades and bladelets or only bladelets.

Narrow Fronted

They account for37.78% of 2009 2011 cores and foB0.00% of 2018 cores. In 2002011
assemblage they are mostly manufactaredodules or squared chunks, while 2018 cores are mostly
on cobbles. Cortex is found on posterior and lateral faces. The striking platform is plain and single
originating a single flaking surface; 2018 cores show rare opposite platforms. Negativestigre mos
unipolar bladelets or combinations of blades and bladelets.

Narrow Frontegur Tranche

They account for thd.3.33%of 2009 2011 cores and for th&2.50%of 2018 cores. They are
manufactured mainly on blanks or natural slabs. The cortex is founceoal faces or at the base of

the core. They have strictly plain and single striking platforms originating a single flaking surface.

Negatives are unipolar bladelets or combinations of unipolar blades and bladelets.

Transversal Carinated

They account forhe 6.67% of 2009 2011 cores and for the 2%0of 2018 cores. They are
manufactured directly on nodules in 20@011 or blanks in 2018. They are mostly non cortical.

The striking platform is single and plain, originating a single flaking surface; in aeeat2018

cores, two independent surfaces are recorded. The negatives are heterogeneously unipolar blades,
bladelets and flakes.

Other Cores

They are represented by not organised blades and flakes productions and cores fragments, in total
they account fin4.44% of 20082011 cores and 11.25% of 2018 ones. They are manufactured on
nodules, cobbles and blanks. The cortex is found on the posterior face or on the core base, but they
are largely non cortical. The striking platform is plain and mostly singlginating a single flaking

surface. Negatives, regardless of their type, are unipolar.

Synthesis cores

Overall a pattern can be dr awWourndntan MarrowhFeontétdwo as s e
are the most frequent configurations. Parallel Edgebssar Tranchecores are branching out

concepts deriving respectively from the Séraurnantand the Narrow Fronted cores. Transversal

Carinated cores are episodic. The four most used configurations have a flaking surface oriented along

one of the biggestore axes, with SenTiournantand Parallel Edges cores exploiting larger surfaces

than Narrow Fronted cores. Transversal Carinated cores are using wide fronts. Knapping angles are
extremely acute, arttieoverhang is systematilty abraded regardless there configuration. There

is no selection of raw material blanks for a particular core configuratiosubiiranchecores show
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a preference for naturally narrow surfaces of
on nonrextensively managefdces, therefore the posterior face and the base, and in Narrow Fronted
coreswhoseknapping rhythm is frontal, one of the lateral faces is often left untouched in addition to
the posterior ones. Most of the cores have a single plain platform and assirfglee; rare cases
display an opposite, often auxiliary, platform or independent flaking surfaces exploited in a different
moment. All cores are showing unipolar negatives, either a combination of blades and bladelets or

exclusively bladelets.
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3.1.3.2 Blanks

Table9 Blanks categories.

20092011 2018
BLADE 307 (38.66%) 653 (51.62%)
Simple Blade 138 (17.38%) 318 (25.14%)
Blade Tablet 1 (0.13%) 0 (0.00%)

Management Blanks

168 (21.16%)

335 (26.48%)

Crest

11 (1.39%)

61 (4.82%)

Asymmetrical Blade

91 (11.46%)

146 (11.54%)

Overshot Blade

53 (6.68%)

88 (6.96%)

Surface Cleaning Blade

10 (1.26%)

25 (1.98%)

Maintenance Blade

3 (0.38%)

15 (1.19%)

BLADELET

418 (52.64%)

389 (30.75%)

Simple Bladelet

360 (45.34%)

327 (25.85%)

Burin Spall 1 (0.13%) 9 (0.71%)
Management Blanks 57 (7.18%) 53 (4.19%)

Crest 2 (0.25%) 5 (0.40%)
Asymmetrical Blade 43 (5.42%) 34 (2.69%)
Overshot Blade 10 (1.26%) 9 (0.71%)
Maintenance Blade 2 (0.25%) 5 (0.40%)

FLAKE

69 (8.69%)

223 (17.63%)

Management Blanks

41 (5.16%)

121 (9.57%)

Surface Cleaning Flake

26 (3.27%)

116 (9.17%)

Maintenance Flake

15 (1.89%)

5 (0.40%)

Core Tablet

10 (1.26%)

38 (3.00%)

Cortical Flake

12 (1.51%)

41 (3.24%)

Simple Flake

6 (0.76%)

23 (1.82%)

TOTAL

794 (100.00%)

1265 (100.00%)

3.1.3.2.1 Flakes

Flakes are accounting f8t69% of the 200201 1blanks andlL7.63% of the 2018nes.

Management-lakes

The surface cleaning flakesare the most abundant in both assemblages, accountiBg# in
2009 2011 and 9.17% of blanks in 2018. Butts are mostly plain, followed by linear. Blanks are
similarly norrcortical in both assemblages, followed by sewmnitical blanks mostly located in lateral
position. Flakes are indivi dbwdl ltyhet h®imast ame an@n
types are the most represented. Unipolar represents the most recorded orientation in both

assemblages. Crossed is representing the second most recorded value.
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Genericmaintenance flakesaccount forl.89% in 20092011and0.40% in 2018Butts are mostly

plain in both assemblages. Blanks are-portical in 2018 assemblage, while 202011 ones are

more diversified with some seroortical and extensively cortical blanks too. The cortex is variably
located in lateral, distalr dorsal position. Negatives types have been determined only ihZuQ

they are mostly exclusively flakes or blades. The orientation of negatives is prevalently unipolar in

both assemblages, crossed negatives are again the second most recorde®9afi2011.

A Maintenance Flake Surface Cleaning Flake B Maintenance Flake | [ surface Clsaning Fiake

100% 100%
Plain
75% Linear 75%
Punctiform
Na Cortex
¥ Matural
5% aturs 0% Semi-Cortical
Dihedral X
Extensively Cortical
25% Facetted
25% Entames
Indeterminate
0%

Sa%E|J awabeUEl
see|] Jusiabeuepy

Crushed
2009-2011 2018 2009-2011 2018 0% -
2009-2011 2018 2009-2011 2018
Complete and Prox+Mes blanks N=157
C Maintenance Flake Surface Cleaning Flake D Maintenance Flake Surface Cleaning Flake
100% 100%
Bladelets Bipol
75% = Bladelets & Flakes 75% = "
H ac H Convergent
H Blaces 4 Crossed
50% 3 Blades & Bladelets 50% i
2 2 No negatives
a Blades & Flakes o
g = Orthogonal
25% & Flakes 25% 2
Unipolar
Indeterminate
Unipolar Combinations.
0% No negalives 0%
2009-2011 2018 2009-2011 2018 2009-2011 2018 2009-2011 2018
Graph9 Management Flakes technological attributéds) Butt val ues. B) Cortex coverage.

Negativesd orientation.

Core Tablet

Core tablets account for tHe26% of 20082011 blanks and for th&% of 2018ones. Butts are

mostly plain or facetted. While 2018 tablets are mostly-cmntical. 20092011 are mostly semi

cortical. But 2018 tablets feature also, primary ones completely cortical. Bladelets and combinations

of blades and bladelets areth most abundant negativeso6 tiypes ir
2011 assemblage flakes are more represented. Negatives are mostly orthogonal in 2018 blanks, while

unipolar and orthogonal orientations are mostly recorded ini20049 blanks.

Cortical Flke
Cortical flakes account for tHe51% of 2009201 1blanksand3.24% of 201&nes. Butts are mostly

plain and followed by linear in 2018 assemblage. Blanks are mostly entames, followed by extensively

cortical ones, <covVver.i lvesar tae, theyaresnastly ubigolarrfldkgs.s f a c

Simple Flake

Simple flakes account for the76% 20092011blanks and for the 1.82% @D18blanks. Butts are
mostly plain. Blanks are mostly naortical, cortex covers only until the half of the blanks acef

mostly laterally. Determined negatives types are mostly flakes. 2018 negatives are largely unipolar,

while 2009 2011 are mostly crossed.
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A Care Tablet Cortical Flake Simple Flake B Core Tablet Cotical Fiake Simple Flake

100% 100%

Plain

75% Linear 75%
Punctform No Cartex

50% Natural 50% Semi-Cortical
Dihedral Extensively Cortical

25% Facetted

25% Entames
Indeterminate
0%

Crushed
2009-2011 2018 2009-2011 2018 2009-2011 2018 0%

2009-2011 2018 2009-2011 2018 2009-2011 2018
Complete and Prox+Mes blanks N=124

c Core Tablet Corical Flake Simple Flake D Core Tablet Cortical Flake Simple Flake

100% 100%
Bladelets Bipolar
Bladelets & Flakes Bipolar Combinations
75 Blad e Cor t
es nvergen
Blades & Bladelats. Crossed
0 50%
s Blades & Flakes 0 Indeterminate
Blades, Bladelets & Flakes . No negatives
25 Flakes 26% Orthoganal
Indeterminate Unipolar
0% 0%

ES
Ed

ES
ES

ES

No negatives Unipolar Combinations
2009-2011 2018  2009-2011 2018  2009-2011 2018 2009-2011 2018  2009-2011 2018  2009-2011 2018

Graph 10 Core Tablet, Cortical and Simple Flakes technological attributds). Butt values. B) Cortex coverage. C)
Negativesd types. D) Negatives6 orientation.
3.1.3.2.2 Laminar

Laminar blanks are represented by blades and bladelets, blades acc88%666 of 20002011
blanks andb1.62% of 2018nes, while bladelets ab2.64% of 20082011 blanks and30.75% of
2018blanks.
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Management blanks

Management lanks of blade size ar@21.16% of 20002011 blanks and26.48% of 201&lanks,
while bladeletsize blanks ar&.18% of 20082011blanks andt.19% of 201&lanks.
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Graph12Management Blades technological attributég.Butt values. B) Cortex coverage. C Negati ves o6 types. [
Negativesd orientation.

wome e

Trooma eI

Crest

Crested blades account for the 11.39% of 22021 blanks and for the 4.82% of 2018 ones. Crested
bladelets account for the 0.25% of 202911 blanks and for the 0.40% of 2018 ones. J0@9
2011buttsare mostly plain2018ones are mostly linear and plain. Blanks are mostly-oorical,

blades have a higher share of semitical blanks, prevalently in lateral position. Most of the blanks
display a combination of bladelets and flakes negatives oraxely flakes ones. Orthogonal and a
combination of unipolar and orthogonal are the most frequent nedativiemtatiors. The
terminations are usually plunging, feathered terminations are more frequent in 2018 blanks. Outline
is mostly distributed amongib-parallel and offaxis values2009 2011profilesare mostly curved

while 2018 profiles are mostly straight and twist&#009 2011 crosssection is prevalently

triangular2 0 1 8 b | a-seétiends mostlyoasymmetrical, either trapezoidatiangular

Asymmetrical blade

Bladesized asymmetrical blades account for 11e46% of 20002011 assemblagand for the
11.54% of 2018 assemblagehile bladelessized for the5.42% of 20082011 blanksand for the
2.69% of 2018 blank. Butts are mostlydar, plain and punctiform in blades, while are mostly linear

and punctiform in bladelets. Blanks are mostly-gortical in blades and bladelets, but blades show
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a higher incidence of cortex, covering mostly up to the half of the blank surface and indatiechl

or distal position. Bladelets negatives, and combinations with blades, are the most frequent in blade
sized blanks; in 2002011 exclusive blades negatives have a higher share than 2018 ones. In
bladeletssized blanks, bladelets are almost tiidy determinate negatives. In both assemblages,
negatives are largely unipolar, followed by convergent or unipolar and convergent. Terminations in
both blades and bladelets are mostly plunging, followed by feathered terminations. The outline is
generally off-axis, but 20082011 blanks are followed by higher representation of convergent
outlines.20092011b | a d e s § apprt frorh thé dominant twisted ones, blades show higher
percentages straight, slightly curved, and curved profifede they are mdly twisted and curved

in 2018 blades. The same trend is shown by the blad&4ide 2018 blades have a mostly
asymmetrical crossection, triangular and trapezoidal, 202011 blades also show a good share of
symmetrical triangular crossection. Bladats of both assemblages have a mostly triangular

asymmetrical crossection

Overshot blade

Bladesized blanks account for tBe68% of 20092011 onesind for6.96% of 2018 blankbladelet

sized blanks account for tHe26% of 20092011 blanks and for th®.71% of 2018ones. 2018

bl adesd butts are mos ti20%1 opeb aré plain,dimedr arld ipunatifarm., whi
2018 bladelets have mostly linear butts, 2.1 ones are mostly punctiform. Both 2018 and

2009 2011 blades are frequently secartical on the distal part, while bladelets shows a higher
incidenceofnorc or t i c al bl anks. Bl adel ets negatives ar e
followed by a combination of blades and bladelets. Bladelets negatives are typically found on
bladeletsized blanks. Negatives are prevalently unipolar, in PB0®1 blanks the combined

unipolar and convergent orientation is more represented than in 2018 blanks, while pure convergent
negatives are more attested in the latter ones. Blades and blaeetfetstions are prevalently

plunging, followed by stepped ones. Outlines are generalbipartdilel, offaxis blanks increase in

bladelets. Profiles are mostly curved; blades show an emphasis on curvature and Bvistegl e s 6
crosssection is mostly ty@ezoidal asymmetrical, 2002011 blanks show a higher incidence of

triangular crossection while 2018 ones more trapezoidal symmetrical @@s$ons

Surface Cleaning blade

They are recorded only in blad&ed blanks. They account for th€6% of 20092011blanks and

for the 1.98% of 201&nes. Their butts are mostly plain, 2018 ones are followed by linear. Blanks
are mostly norcortical, the share of cortical blanks, only seamitical, is higher in 2002011
blanks, nonetheless cortex is located Htgror distally. 2018 blanks show mostly bladelets
negatives and combination of blades and bladelets, whilé 2002 mostly a combination of blades

and flakes. Negatives are typically unipolar. Terminations are either feathered or plunging. The
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outlinesare prevalently suparallel. 2018 blanks have mostly straight profiles, while 22091

slightly curved onesThe crosssection is usually trapezoidal asymmetrical

Maintenance blade

Bladesized blanks account for tfe38% of 20082011 blanksand for thel.19% of 2018 ones,

bladelets account for th@25% of 20092011 blanks and for the 0.40% of 2018 ones. Butts are

mostly plain. Norcortical blanks are the most frequent, cortical blanks are more common in blades

with some extensively cortical blanks; tot is mostly located laterally. Negatives are mostly

i ndeterminate. Negativesd orientation i s mostly
blanks also stepped. Outlines are mostly-gatallel. Profiles are mostly straight; 2018 ones are

followed by twisted profilesCrosssections are mostly asymmetrical either triangular or trapezoidal

Simple blade and simple bladelet

Simple blades account for tHgr.38% of 2009 2011 assemblage and for tB6.14% of 2018
assemblage. Simple bladelets account fodth&4%of 2009 2011 assemblage and for & 85%

of the 2018 assemblage. Butts are mostly linear in blades and bladelets, followed by punctiform ones
in 2009 2011 blades and bladelets, by plain buit2018 blades and bladelets. Bladelets are almost
completely norcortical, while blades of both assemblages show a higher percentage-ocbstical

blanks, more marked in 2018 assemblage, mostly in lateral position. Bladelets are the most frequent
negatve type in blades and bladelets of both assemblages, in blades it is followed by a combination
of blades and bladelets negatives. Negatives are mostly unipolar in blades and bladelets of both
assemblages, bladelets show a higher percentage of converg@intatethan blades. Terminations

are largely feathered for blades and bladelets of both assemblages, blades show a higher percentage
of plunging terminations. Outlines are equally distributed inarallel and convergent in blades,

while bladelets hava tendency towards being more convergent. Profiles are mostly straight and
slightly curved for blades and bladelets of both assemblages, blades have a higher percentage of
curved blanks, mostly 2002011, while bladelets have more twisted ones, mostly.Elafes have

mostly a trapezoidal crosection, asymmetrical being more marked in both assemblages, bladelets

are more equally distributed among trapezoidal and triangularsectisns, mostly symmetrical

124



A Simple Blade Simple Bladelet Burin Spal B smpleBlade | [ SmpleBladelet | | Burin Spal

100% 100%

Plain

75% Linear 75%
Punctiform

50% No Cortex
Natural 50%

Semi-Cortical

25% Facetted Extensiely Cortical

Indeterminate 25%
0% Crushed

2009-2011 2018 2009-2011 2018 2009-2011 2018 0%

2009-2011 2018 2009-2011 2018 2009-2011 2018
Complete and Prox+Mes blanks N=862

c Simple Blade Simple Bladelet | | Burin Spall D Simple Blade ‘ | Simple Bladelet | | Burin Spall

100%
Bipalar
Bladelets
% 75% Bipolar Combinations
Bladelets & Flakes
Conver gent
Blades
% 50% Crossed
Blades & Bladelets
Indeterminate
Blades & Flakes N .
o o 0 negatives
¢ Indeterminate 5%
Unipalar
Mo negatives
% 0% Unipolar Combinations

2009-2011 2018 2009-2011 2018 2009-2011 2018 2009-2011 2018 2009-2011 2018  2009-2011 2018

=

=

Graph13 Simple blades, simple bladelets and burin spalls technological attribA)eButt values. B) Cortex coverage.
C) Negativesd types. D) Negativesdé orientation

Burin Spall

Burin spalls are th8.13%o0f 2009 2011 assemblage anceth.71%of 2018 one. Butts are mostly
punctiform. The blanks are namrtical. Mostly they do not have negatives. Cissstions are

triangular symmetrical. Terminations are feathered. They have mostlyasaltel outlines. The

profile is straight.

Retowched Blanks

Retouched blanks are mostly manufactured on laminar blanks in both assemblages.

Burins are the most frequent tool type in both assemblages and are largely fabricated on simple blade
blanks and a core tablet. The combinatiofatdrally retouched bladelets and backed bladelets,

is the second biggest type group, mostly fabricated on simple bladeietscrapersare the third

most frequent types, mostly produced on management flakes and surface cleaningIfikas.

points are the fourth most frequent type, mostly fabricated on simple bladelets and blades.

3.1.4 Conclusions
The above section had the goal to gem thetechnologicalanalysis of Al-Ansab 1 lithic

assemblages.

The two assemblages show different representation of blades and bladelets, therefore, in absence of
single artefacts coordinate plotting for 20@011 sample, it is difficult to estimate whiis the real

ratio between the two products. While the 208®L1 assemblage shows a higher frequency of
bladelets, the 2018 numbers are substantially even. If only, such a high presence of fine lithic fraction
would confirm again thé-situ nature of 209 2011 context. On the other hand, if we assume that

the archaeological material was deposited in single shaytevents and then mildly affected by

water flooding from the nearby waRichter et al., 2020; Schoenenberg, 2018 original bladd's

bladelets numbers might be biased by grouping several single events in a palimpsest assemblage.
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Nevertheless, technologically the two assemblages show the same trends.

Cores are mostly single platform ones. The striking platierkept plain and renewed often through

the knapping of core tablets, operation repeated until the core abandonment, as the wide dimensional
range of tablets is showing. The two main core configurations, slightly fluid in their application, are

the semilTournantand the Narrow Fronted ones, which are related mostly to the choice of a narrower

or a wider core faces as flaking surfaces; this could be related to a mere pragmatic exploitation of
differently shaped raw material piecedsn accentuation of the mphological characteristics is

evident in the Parallel Edges cores, on one hand, and in the Narrow Fronted sur Tranche, on the other
hand.If Narrow Fronted cores usually reduce the core volume frontally, Feathantones show a

tendency towards the exon over the adjacent lateral faces, mostly involved into the convexities

shaping; convexities that are naturally provided if adopting a narrow flaking surface. Setting apart

the, mostly, morphological differences the cores show similar tendencies. rfical gurfaces are

maintained mostly in every core portion which is not involved in the knapping, as noted in Boker A
(Monigal, 2003) and not extensively decorticated as in Nahal Nizzana (&dring-Morris and

Davidzon, 2006) The flaking angle is acute, and the overhang is systematically abraded/micro

chipped as expected in volumetric laminar knapping, the angles are less acute irptubaksy

hinting towards a progression towardsighler acutaess at the end of the knapping. Negatives are

unipolar, rare second platforms are opened, but mostly related to a subsequent and independent
exploitation of the convexities.

Integrating with the observations made on blanks, the productiaierger towards the obtention

of laminar blanks; flakes are a minority and relegated to shaping roles. The overall technical data

from bulbs and lips is rather homogenous, the major technical break, if there is one, is probably more
related to the size dlfie blanks, rather than the technological role as suggested in a previous analysis
(Hussain, 2015)A tangential direct soft hammer percussion can be envisioned for products coming

from the fully developed reduction, the inner direct hammer percussion may have been used for some

of the nitial blanks, mostly flakes.

Once the main platform is set, the core reduction starts directly with removing a natural lateral ridge,

which can be distally shaped in a unilateral crest. Then, the guiding ridge produced is used for the
knapping of simpléblades and bladelets, arresting at around three quarters of the flaking surface
extensions, i.e., not removing the distally curved part of the surface, and, thus, erasing the convexities
created. Comparing the median thickness of Core TabletdZ1m) wth the longest blanks
(slightly more than 90 mm) ai®@mmylerdy iafer thaathea n d o n e d
striking platform was renewedid t i me s, on average. This operati
horizontally the core with a perpendiculasgee hitting either on the main core flaking surface or
slightly on the side, thus resulting fibladesif acet t e
negatives. Operations of convexitiesd managemer

idenified as asymmetrical blades, overshot blades or, rare, surface cleaning blades. Asymmetrical
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blades, being the most frequent, are the most interesting to discuss. They generally display an off
axis outline, a plunging termination, and a twisted profileseé are proxies of a knapping at the core
facesd intersecti-bnafmwngppl aggdbngheutbheeds rid
and blades negatives are found on the ridge asymmetrical blades are removing/reshaping.

It is reconcilng with the other main observation of this analysis: simple bladelets are, if not the
majority, a consistent part of the blanks that could not be related to managing roles. They are mostly
regular in shape and with straight profiles, hence matching negativegjerasirexities on blanks

and cores. Bladeletized negatives are represented at all knapping stages. Convexities management
blanks are mostly recognised in blade blanks; therefore, managenogrgsare not influenced by

the core volume reduction. Thusséems more conservative to interpret the knapping as a series of
independent productions of combined blades and bladelets or only bladelets and not a continuous
reduction in which bladelets are the result of volume loss as previously suggestedifgaall
(Hussain, 2015)Nahal Nizzana Xl and the early Ahmarian in gend@bring-Morris and
Davidzon, 2006)

As a conclusive remark, Ansab 1 is undeniably showing techtypological Early Ahmarian
features, as previously noticed by other autlidisssain, 2015; Richter at., 2020; Schyle, 2015)

the role of blades and bladelets in the production is reassessed in this attey&snple shows a
coherent goal towards the obtention of sms@ed blanks, bladelets, with largely overlapping

characteristics in both asselapes.

32Ro mOnkwmbr Ltvi Sa |

3.2.1 Assemblage Composition
The assemblage is almost equally divided amongst laminar and flake blanks. Bladelets are slightly

more frequent than blades.

Table10 Assemblage composition using complete and-semplete blanks

Blade Bladelet Flake Total
263 (24.04%) 287 (26.23%) 544(49.73%) 1094 (100.00%)

3.2.1.1Fragmentation

Complete blanks are representing the highest f
(288 %) . Whil e blades are mostly complete and

frequency of distal fragments.
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Blade | Bladelet | Flake

100%

75%

50%

0%

B compiete [l Prox+Mes [_] Mes+Dist

Graph14 Fragmentation in blanks.

3.2.1.2 Metric Attributes

Blades and bladeletse showing the same trend: management blanks are usually larger and thicker.

Dimensions of last complete negatives, especially regarding the width, are mostly compatible with
those ofthe bladelets. Blades have a median length of 39.19 mm, while management blades of 42.99
mm. Bladelets have a median length of 19.99 mm, while management bladelets of 27.54 mm. Last
complete negatives have a median length of 21.98 mm in blanks and 2@ [B5cores. Blades have

a median width of 15.57 mm, while management blades of 18.53 mm. Bladelets have a median width
of 8.58 mm, while management bladelets of 9.66 mm. Last complete negatives have a median width
of 6.94 mm in blanks and of 7.69 in cor&ades have a median thickness of 3.70 mm, while
management blades of 6.73 mm. Bladelets have a median thickness of 1.93 mm, while management
bladelets of 3.05 mm.
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3.2.2 Technical Observations
3.3.2.1Lipping

Most of the blanks are ndipped 63.21% Blanks showing the higher percentages of lips are, in

order, blades and management flakes.

Simple
Blade

Management]
Blade

Blade
Tablet

Cortical
Flake

Simple
Bladelet

Management
Bladelet

Management
Flake

Simple
Flake

Core Tablet

Burin Spall

100% ]

50% Yes
1 No

25%

0% — — IL L] (—

Graph16 Lipping values

3.2.2.2 Overhang Abrasion

Overhang abrasion is detected in most of the laminar blanks (69.61%), in particular in blades,

bladelets and management blades. Half of the cores shows overhang abrasion, moBtlyiresmit

and Narrow Frontedur Tranchecores.

Simple Blade | [ Management Blade | [ Simple Bladelet | [ Management Bladelet | | Burin Spal |[ Blade Tablet
100%
75%
50%
H =
Semi Tournant | ‘ Ni[nr?'lwr;quc?\fd ‘ ‘ Pre-Core | ‘ %?g;:i-sNe?il | ‘ Fragment |
100%
75%
50%
25%
W ves [ no

Graph17 Overhang abrasion in blanks and cores.
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3.2.2.3 Bulb

Non-marked bulbs are the majority (60.03%). Higher frequencies are recorded in laminar blanks,
while flakes are almost equally divided between-marked and marked bulbs. Pronounced bulbs

are recorded, in particular, in cortical flakes and core tablets.

Management
Blade

Management
Bladelet

Management

Simple
| Flake Core Tablet

Blade

Simple
Bladelet

Blade
Tablet

Cortical
Flake

| Simple |

Burin Spall Flake

100%

75%

50%

dededed b |L||||.D|L

Diffused Pronounced Crushed
Not Perceived Bulbar Scar Indeterminate
Graph18Bulb values in Complete and Prox+Mes blanks.

3.2.2.4 Angle

The external angle is acute, mostly comprised between 70 and 90 degrees. Roughly a quarter of the

assemblages shows extremely acute angles, especially manabdest blades and management

flakes. Cores follows the same trend, s@mirnantcores show the most acute angles.

Simple Blade Manaag(ej:em BSIL':S‘:‘ | Ma&.:geer;;em Burin Spall Blade Tablet Man’:gi:ent Cortical Flake | [ Core Tablet |S\mple Flake
100%
75%
50%
II ] ul D II I I D
. _m .u ol DIDDL
Semi Tournant Ngg:’-lvfr::éﬂt:d Pre-Core Eé;?gd::l sr\ekét Fragment

100%

75%

50%

[ <70 [ 70-90 [] =90 [_] indeterminate

Graph19Knapping angles in blanks and cores.
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3.2.2.5 Synthetic considerations on knapping technique

The abovementioned observations are fitting the definition of laminar volumetric knapping through
direct soft hammer tangential percussi@elegrin, 2011, 2000)in fact, in cores and blanks,
overhang abrasion, acuk@apping angle and diffused bulbs are customary. Lipping has a lesser
incidence, with exception of blades, and it is equally distributed in other blanks:skgy flakes,
such as cortical ones and some tablets, might have been produced with direct maed imarer

percussion.

3.2.3 Morphetechnological Observations
3.2.3.1 Cores

Tablel11 Cores categories

Semi Tournant 5 (27.78%)
Narrow Fronted sur Tranche 8 (44.44%)
Pre-Core 3 (16.67%)
BladesNot Organised 1 (5.56%)
Fragment 1 (5.56%)
Total 18 (100.00%)
PreCore

They are 16.67% of the cores. They are shaped on small nodules and a squared chunk. Cortex is
either on the back or on top. The striking platform is plain in all cases. It is mostly single, ksading

a single surface; in one case, two independent platforms have been recognised. Negatives are either
blades or bladelets, always unipolar. One core shows an extremely elaborated roughing out and
central primary crest shaping and was abandoned at tlgis fta unknown reasons before being

activated as aur Tranchecore.

Semi Tournant

SemiTournantcores are 27.78% of the cores. Theylarapped, in general, on nodul&ortex is
found on the posterior and lateral faces. The strikingguiatfis plain and mostly singlepposed
and independent platforms are rare. Negatiwesmostly a combination of blades and bladetlbts,
rest areexclusively bladelets They are mostly unipolafollowed by unipolar and convergent

combination, and bipotanegatives in one case.

Narrow Fronted sur Tranche
Narrow Frontedsur Tranchecores are the 44.44% of cores. They are shaped mostly on blanks or
slabs, in one case on a squared chunk. Cortex ifdymays lateral facesThe stiking platform is

mostly plain,in the remaining casesi# natural. It is mostly singlayith rare oppos# and auxiliary
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platforms.Negatives are mostly bladeldtdlowed by a combination of blades and bladelets. The

orientation is always unipolar.

Other Cores

Other cores i@ anon-organised blade core and an indeterminate fragment. Both areortaral.

The striking platform is plain and single. Negatives are a combination of blades and bladelets and
bladelets. They are unipolar or convergent.

Synthesis cores

Two main core configurations are recorded: the Narrow Frauedrancheand the senilournant

While the latter are manufactured mostly on nodules, or rounder raw material pieces, the Narrow
Frontedsur Tranchecores exploit the narrow edges of blanks-&rees are showing that they could

be fabricated from lenticular raw material pietes The ceoes are generally necortical, cortex
patches are mostly found on lateral or posterior faces, not involved by exploitation or shaping. The
striking platforms are usually plain and mostly single, in some rare cases opposed, auxiliary or
independent ones e@mopened. Negatives on the main striking surface are either a combination of

blades and bladelets or just bladelets. The orientation is largely unipolar or unipolar and convergent.
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3.2.3.2 Blanks

Table12Blanks categories

BLADE 263 (24.04%)

Simple Blade 128 (11.70%)
Burin Spall 1 (0.09%)
Blade Tablet 2 (0.18%)
Management Blanks 132 (12.07%)

Crest 9 (0.82%)

Asymmetrical Blade

73 (6.67%)

Overshot Blade

19 (1.74%)

Surface Cleaning Blade

18 (1.65%)

Maintenance Blade

13 (1.19%)

BLADELET

287 (26.23%)

Simple Bladelet

196 (17.92%)

Burin Spall 29 (2.65%)
Blade Tablet 5 (0.46%)
Management Blanks 57 (5.21%)

Crest 8 (0.73%)
Asymmetrical Blade 30 (2.74%)
Overshot Blade 6 (0.55%)
Surface Cleaning Blade 3 (0.27%)

Maintenance Blade

10 (0.91%)

FLAKE

544 (49.73%)

Management Flake

266 (24.31%)

Surface Cleaning Flake

103 (9.41%)

Maintenance Flake

163 (14.90%)

Core Tablet

67 (6.12%)

Cortical Flake

71 (6.49%)

Simple Flake

140 (12.80%)

TOTAL

1094 (100.00%)

3.2.3.2.1 Flakes

Flake blanks are the 49.73% of the assemblage, they are divittedfollowing categories

Management Flake

Management flakegccount fothe 24.31% of the blanks, divided in Maintenance Flake and Surface
Cleaning Flake.

Surface cleaning flakesaccount fothe 9.41% of the assemblage. Plain butts arentte common,

followed by punctiform one®Non-cortical blanks are the majoritgpllowed by semtortical blanks,
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cortex patches are found in various locations, and the hiffeegtency is in distal positioAs

indeterminate negatives account for nearly half of thekslaflakes ar¢he most recorded negative

type, followed by bladelet&)nipolar negatives are the most common.

Maintenance flakesaccount for thel4.90% of the assemblage. Plain butts are prevéiédatved

by Linear.Non-cortical blanks are the most comon,corticalblanks are mostly seraortical,cortex

patches are found commonly on dorsal and lateral positions. The majority of the blanks do not have

determinable negatives do not have negativeffakes are the most recorded negative fgtiewed

by bladeletsUnipolar negatives are the most common.

A Maintenance Flake

[ Surlace Cleaning Flake

100%

Plain
Linear
Punctiform
Matural

Dihedral

e Juswabeue

Facefted
Indeterminate

Crushed

75%

50%

25%

0%
GH3

GH3

‘Complete and Prox+Mes blanks N=252

Cc Maintenance Flake

Surface Cleaning Flake

100%

75%

50%

25%

0%

el juewabeLEn

Graph22Management Flakes technological attributes)
Negati ves?d

Core Tablet

Bladelets

Bladelets & Flakes

Blades

Blades & Bladelets.

Blades & Flakes

Blades, Bladelets & Flakes
Flakes

Indeterminate

No negatives

orientation.

Maintenance Flake

] [ surtace Cieaning Flake

100%

75%

50%

25%

0%

e juewabeuEy

No Cortex
Semi-Cortical
Extensively Cortical

GH3

GH3

Maintenance Flake

][ surface Cleaning Flake

100%

5%

50%

25%

94E| UawabEUEy

Bipolar
Convergent

Crossed

Indeterminate

No negatives
Orthaganal

Unipolar

Unipolar Combinations

GH3

Butt v al

GH3

ues.

B)

Cortex

cover age

Core tablets account for the 6.12% of the blanks. The butts are mostly plain followed by facetted and

natural ones. Blanks are mostly roortical, followed by sercortical, mostly in proximal and distal

positions. Flakes atbemost recorded negativepty, followed by a combination of flakes and blades

and flakes and bladelets. Negatives are mostly unipolar, the combination of unipolar and orthogonal

negatives being the most frequent one.

Cortical Flake

Cortical flakes account fothe 6.49% of the assemalge. Butts are mostly plain followed by

punctiform and natural ones. Nearly all blanks preserve a patch of cortex, extensively cortical blanks

are the most frequent, followed by seoartical and entamesgjorsal being the most common

position. Blaks are mostly without negativesflakes are e only recorded negative type.

Determinate negatives are onigipolar.
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Simple Flake

Theyaccount fothe 12.80% of the asmblage. Butts are mostly plafiol]lowed by punctiform and
linear ones. Tay are mostly nowortical, followed by semicortical cortical patches are mostly in
proximal position. Most oftte blanks do not bear negativllakes arethe most recorded negative

type.Negatives are mostly ipolar.

A Core Tablet Cortical Flake Simple Flake B Core Tablet ][ coricairiake ][ Simple Flake
100% 100%
. Plain
5% Linear 75%
Punctiom
No Cortex
y Natural
50% 50% Semi-Cortical
Dihedral
el Extensively Cottical
Facetted
25% Entames
Indeterminate 25%
Crushed
o% e
GH3 0%
GH3 GH3 GH3
Complets and ProxsMes blanks N=274
c Core Tablet Cortical Flake Simple Flake D Core Tablet Cortical Flake Simple Flake

100% 100%
5% Bladsists 75% Bipolar
Bladelets & Flakes Crossed
Blades & Bladelets Crossed Combinations
50% Blades & Flakes 50% Indeterminate
Blades, Bladelets & Flakes Mo negatrves
Flakes Orthogonal
5% Indeterminate 25% Unipolar
No negatives Unipolar Combinations
0% 0%

Graph23 Core Tablets, Cortical Flakes and Simple Flakes technological attrib#g®utt values. B) Cortex coverage.
C) Negativesd types. D) Negatives6 orientation.

3.2.3.2.2 Laminar
Blade blanks are the 24.04% of the assemblagegvidididelets are the 26.23%; hence, in total,
laminar blanks are the 50.27% of the assemblage and they are divided in the following categories
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Management blanks
Blades are the 12.07% of the blanks, while bladelets are the 5.21%.

No Gertax
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Graph 25 Management Blades technological attributég. Butt values. B) Cortex coverage. B gat i vesd types.
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Negativesd orientation.

Crests

Bladesaccount for thé.82% of the assemblage, while bladefetsthe 0.73% of the assemblage.
Blades butts are mostly punctiforfollowed by plain oneswhile bladelet butts are mostly plain.
Non-cortical blanks have the highest frequensgmicortical blarks are following;cortex patches

are generally in lateral and proximal positions. Blaidetee prevalently necortical. Blanks with

no negatives are the 44.44%, with indeterminate negatives acaptortthe 22.22%, flakes is the
most recorded negative tydladelets are the most recorded negatives on bladelets. Unipolar is the
most common negatives direction. The termination is steppddaces, the outline is suparallel,

while in bladelets @onvergent oa is the most recorded. Profiles are mostly straight. cfoss-

section is usually triangular and symmetrical.

Asymmetrical Blades

Asymmetrical bladeaccount for the 6.67% of blank&hile asymmetrical bladeleter the2.74%

of blanks Plan butts are prevalentollowed by linear ones in blades and by punctiform ones in
bladelets. Mostof the blanks are neoortical, followed by semcortical in lateral position.
Negat i ves éterminate i mossof thercasédadelets arehe mostdeterminatenegative
type. Unipolar is the prevalent orientatioithe termination is mostly plunging.he outline is
generally offaxis. Profiles are mostly twistedlhe crosssection is usually triangular, in blades

commonly asymmetrical, while inladekts is mostly symmetrical.
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Overshot Blades

Bladesaccount for thel.74% of the assemblage, while bladefetsthe 0.55%. Butts are mostly
plain, followed by punctiform oneshe only bladelet butt is indeterminate. Blanks are mostly non
cortical followed by semcortical blankscommonly in distal positionBladelets arehe most
recorded negatives typ&he unipolar dentation is the most recordefbjlowed, in blades, by a
combindion of unipolar and convergerthe latter orientabn is predominant in bladelefBhedistal
termination is plungingTheoutline is usually suiparallel. Profiles are mostly curved, followed by
very curved.The crosssection is usually trapezoidasymnetrical, in blades, or symmetrical, in
bladelets.

Surface Cleaning Blades

Bladesaccount for thel.65% of the assemblage, while bladefetsthe 0.27% of the assnblage.
Plain butts are commofgllowed bylinear ones. Blanks are mostly roartical, followed by semi
cortical and extensively corticalsually in dorsal position. Bladelets are the most recordgatines
type. Unipolar negtives orientation is prevalenthe distal termination is mostly featted and
steppedThe outine is prevalently subparallel.Profiles are mostly straight in bladeghile they are
either straight, slightlycurved or twisted in bladeletdn blades, the crossection is mostly
trapezoidal, elter asymmetrical or symmetaicwhile in bladelets is either triangular asymmetrical

or trapezoidal asymmetrical.

Maintenance Blades

Maintenance bladesccount for thel.19% of the assemblage, while bladefetsthe 0.92% of the
assemblage. Butts are mostly plain followadblades, by punctiform onesand in bladelets, by
linear ones. Mosbf the blanks are necortical,the rest being senrtiortical, in dorsal position. The
most recoded negative type are bladeldtgipolar is theprevalent negatives orientatidn. blades
the dstal ermination is mostly feathered or steppetijle in bladeletstiis mostly featheredl'he
outline is mostly suiparallel and offaxis. Profiles are mostly straighin blades the crossection is

mostlytrapezoidal asymmetricakhile in bladelets its mostly triangular symmetrical.

Blade Tablet

Blades are the 0.18% of the assemblage, bladelets are the 0.46% of the assemblage. Butts are plain
and punctiform in blades, punctiform in bladelets. All blanks areaootical. Negatives are a varied

arrayof flakes, blades and bladelets, mostly orthogdpidfiles are mostly straight. The outline is
subparallel or convergent. The distal termination is feathered or plunging. Thesexsm is

mostly triangular, either asymmetrical or symmetrical.
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Sinple blade and simple bladelet

Simple bladesccount forthe 11.70% of the assemblage, while simple blad&etthe 17.92% of
the assemblage. Buttseamostly plainfollowed by linear ones. Blankare overwhelmingly non
cortical, followed in blades by sai-cortical, mostly in proximal posion. Bladelets arehite most
recorded negatives type, followed by, in blade blanks, blddegativesorientation is mostly
unipolar,followed by a combination of unipolar and convergent orientafitve. distal temination

is generally feathered.he outline is mostly suparalle| followed by convergent on®rofilesare
mostly straightfollowed by slightly curved oneand twisted oneslThe crosssection in blades is
almost equally divided in triangular at@dpezoidal, while in bladelets is mostly trapezoidal, either

asymmetrical or symmetrical.

A [ Blade [ Bladslet | [ Burin Spal B Biade I [ Biadelet ][ Bunn Spat

100% 100%
Plain
w5 Lincer 75%
Punctiform
50% Natural Mo Cortex
" 50%
Dihedral Semi-Cartical
Facetted Extensively Cortical
25% }
Indeterminate 25%
Crushed
GH3 GH3

0%

=
GH3 0%
GH3 GH3 GH3
Complete and Prox-+Mes bianks N=256
c [ Blade [ Blaclelet ][ Burin span D Blade [ Bladelel ][ Bunn span
100% 100%
75% 75% Bipola
Bladelets ot
Biag Convergent
es
Crossed
50% Blades & Bladelets 50% osee
e Indeterminate
lakes
No negatives
Indeterminate neasive
25% No negatives 25% Uripolar
Unipolar Combinations
0% 0%
GH3 GH3 GH3 GH3 GH3

Graph 26 Simple blades, simple bladelets and burin spalls technological attrib¥eButt values. B) Cortex coverage.
C) NegaesvebD)P Ngpativesd orientation.

Burin Spall

Bladesized burin spall is noticed in a single case, amounting to the 0.09% of the assemblage,
bladelets burin spalls are the 2.65% of the assemblage. The butt is plain in the only blade, while it is
plain andpurctiformin bladelets. Thelanks are mostly neoortical.Most of the blanks do not bear
negativespladelets are the mostaorded negatives in bladeletfietistal termination is feathered.
Negatives orientation is unigol. The outline is suparallel.The profile is straighfThe crosssection

is triangular symmetrical, while in bladelets it is mostly trapezoidahasstrical.

Retouched Blanks
The 4.57% of the assemblage bears retouch. Most of the retouched blanks are bladelets (50.00%),
followed by Bades (26.00%) and flakes (24.00%).
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Bladeletsare mostly retouched on one edge, rarely both edges, with marginalpdireetrse, semi

abrupt retouchThey are followed by bladelets retouched on both edges, with marginal, alternate,
semiabrupt retouchclassified aDufour bladelets. The rest is represented Iaterally backed
bladelets and dihedral burins. Most of the bladelet retouched blank® g@roduced on simple
bladelets.

Blades are mostly retouched in dihedral burins Followed bylaterally retouched. And backed
blades.Most of the burins are made on management blades, while laterally retouched and backed
blades on simple blades.

Flakes are bearing simple retouch, followed by burindMost of the retouched flakes are made on

management flakes.

3.2.4 Conclusions
The assemblage is focused on the production of blades and, mostly, bladelets.

All cores are platform ones. SeMournantand Narrow Frontedur Trancheare the most used
configurations. While th&emi Tournantcores are manufactured on rounder pieces of raw material,
small nodules or cobblesur Tranchec or es ar e expl oiting the narrov
lenticular pieces. Thefrequency seems to show thaitr Tranchecores are an established core
reduction strategy in the assemblage and not simply a reuse of suitable core blanks.

If Semi Tournantcores evidence a mixed production of blades and bladsigt3rancheones are

mostly dedicated to bladelets. In factribwspalls are almost exclusively bladeséted.

The Semi Tournantreduction starts with the opening of the striking platform, which is plain, hence
opened by an only flake, and mostly single. The use of a single striking platform and of a single
flaking surface is shown by the strong unipolar character observed irhtlle assemblage. The
knapping angle, between the flaking surface and striking platform, is acute, becoming very acute in
the final stages of reduction. The intersection between the striking platform and the flaking surface,
the overhang, is abraded. Deamation is accomplished through the knapping of few flakes. The raw
material pieces might have been decorticated prior to the import git¢herbeen naturally free of

cortex.

The reduction follows natural convexities, which only rarely msnaged tlough cresshaping.
Therefore, the production of mostly regular, straight-gatallel edges bladelets and blades can
start. Convexities are managed by asymmetrical, twisted, laterally struck blades. These blades invade
the lateral neighbouring faces, setimes removing remaining lateral cortical patches, expanding
laterally the flaking surface and creating the semdumferential morphology. The twist of the

l ater al profile is given by the wrappiagiten of t h
plunging and offaxis, meaning its invadng the distal part of the other core face, also shaping the
distal convexity. With fewer frequency, the distal convexity is renewed through plunging, curved,

centrally struck, overshot blades. This sequésiraight bladelets struck on a ridge, renewing of the

143



convexity through two laterally struck twisted blades) is repeated on the opposite sides of the flaking
surface until they merge into a single sanincumferential flaking surface.

The striking platfom, as witnessedlsoby t he bl anks6é butts, is kept pl
by core tablets that are struck from the front or the lateral core faces, hence the orthogonalkbladelets
and blade&negatives belonging to the main flaking reductiohe§e are accounting also for the
facetted morphol ogy of the tabletsd butts. Uni po
could be explained by temporary and localised adjustments. Some of the simple flakes morphology
and dimensions are contjide with this function.

Other flakes are intervening on the flaking surfiacghape convexities, localised cortex removal and
cleaning the flaking surface from previous negatives.

Sur Trancheores are relying on a more immediate, but effective, gordtion. The narrow surface

is already fulfilling the convexities requirements, bladelets are knapped using the central ridge,
formed by the intersection of the core lateral faces, and the lateral ridges obtained by the first
negative. The striking platfm is plain and single. The orientation of the negatives is predominantly
unipolar. The knapping angle is less acute thanS#mai Tournantone, probably because the
production stops earlier. The overhang can be abraded, but less frequently ®emifbournant

cores. Since mostly blanks are used for this core configuration, one of the lateral core faces is cortical,
as it was thélankd dorsal face.

Bl anksd bul b, the presence, even i f not mar ked,
kngoping angle suggest the use of direct soft hammer tangential percussion for most of the
assemblage. Some marked bulbs in flake could advocate for the minor use of direct hard hammer
inner percussion.

Despite flakes constitute half of the assemblage, ndwiinesses flakes production; as previously
mentioned, flakes are mostly connected to decortication, core shaping and simple flakes, which
cannot be related to any specific production.

Given that the production can be classified as laminar volumetgciwb products, blades and
bladelets, seem to have different roles. In fact, despite being almost equally represented, blades that
can be related to a convexity shaping purpose are approximately double their bladelet counterparts.
On the other hand, simplaminar blanks are mostly bladekized. Negatives compatible with

simple bladelets are appearing on every flaking product, regardless of tHeusiiermoresimple

bladelets were chosen for manufacturing most of the retouched blanks. Therefaggestsihat

bladelets were the main objee of the flaking production.

3.3 Fumane

3.3.1 Assemblage Composition
The studied assemblage comes from two different stratigraphical units, A1 and A2, superimposed to

each other on the outer part of the caBeth assemblages are dominated by laminar blanks.
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Comparing the complete blanks, frequencies in the two units, are similar. For the sake of comparison

between the two units, complete blanks will be used primdmiughout the chapter

Table13 Percentages of complete blanks' categories withéntwo units

Blade Bladelet Flake Total
Al A2 Al A2 Al A2 Al A2
113 245 160 393 86 153 359 791
(31.48%) (30.97%) (44.57%) (49.68%)  (23.96%) (19.34%) (100.00%)  (100.00%)

3.3.1.1 Fragmentation

Fragmentation can be evaluated from the Al assemblage. Complete blanks are representing the
hi ghest frequency in all bl an kigablanks are gnularly e s, e

distributed in theomplete and serdomplete classes.

Blade || Bladelet || Flake

100%

75%

50%

25%

. Complete . Prox+Mes D Mes+Dist

-|=|

0%

Graph?27 Fragmentation in Al.

3.3.1.2 Metric Attributes

Dimensions obtained from complete and seomplete blanks of the two units are rather

homogenous. Laminar blanks show a similar trend, management blanks are always larger and thicker
than the simple ones. The last complete negatives dimensions, recobtltks and cores, are best

fitting the ones indicated by bladelets size. In particular, blades have median length of 36.84 mm in

Al and 37.74 mm in A2, whil e management bl ades
mm in A2. Bladelets have a mediaength of 23.77 mm in Al and 23.14 mm in A2, while
management bl adeletsdé6 median | ength is 30.61 mn
wi dth of 14. 27 mm in A1 and 14.50 mm in A2, w h
mm in Al and 17.21 m in A2. Bladelets have a median width of 8.80 mm in A1 and 8.04 mm in
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A2, while management bl adel etsd median width is
a median thickness of 3.59 mm in Al and s3.39 mm
5.83 mm in Al and 5.49 mm in A2. Bladelets have a median thickness of 2.09 mm in A1 and 1.91

mm i n A2, management bl adel etsd median thicknes
complete negatives are 21.06/26.14 mm long in cores and 22.55/25.&mim blanks. Widths

are 8.26/9.46 mm in cores and 5.59/5.38 in blanks.
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3.3.2 Technical Observations

3.3.2.1 Lipping

Most of the blanks in both units are rlgpped, 60.45% in A1 complete blanks a68.13% in A2

Al blanks showing the higher percentages of lips are, in order, core tablets, management flakes,

blades, management blades. In A2, while the same trend is observable, bladelets have a larger

representation than in Al, despite being mostly-lifred.

Simple Blade Ma”;gzzgm Eﬁ;naz:zt ‘ Mag;%zglem Burin Spall Man;gi:‘em Cortical Flake | | Core Tablet | | Simple Flake
100% —
75%
=
[«]
50% 3
o
o
®
- D D I D ID D ID
o i L
— .‘r’es
100% [ no
75%
50% B
- |:| ID D I D
= B
Graph29Li ps i n both assemblagesd6 complete bl anks.

3.3.2.2 Overhang Abrasion

The overhang is systematically removed through abrasion or-gtigoping in cores and laminar

blanks. Higher percentages are shown in Al.cldre category showing less abrasion is the Narrow

Frontedsur Tranche

Graph 30 Overhang abrasion in cores and complete laminar blanks
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