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Abstract

The aim of this study is to understand Neandertbatshino-functional behavior
at Riparo Tagliente (VR). To this purpose, the wear analysis on the lithic
artefacts from the upper levels of the Mousteriegugences was carried out. In
particular, two main features of the Mousteriamititassemblage of Riparo
Tagliente are considered: how the laminar compoaedtithe pointed tools were
differently used. The use of blades in the Mouateperiod represents a debated
issue: many scholars interpret the Mousterian Islaake specific tools used as
butchering knives, while others underline their asaindifferentiated tools. The
use of pointed tools is also an interesting topidifferent scholars stress their
undifferentiated use, others propose their usepasrspoints. The use-wear
analysis completed on the Riparo Tagliente’s Maiete lithic assemblage
highlights a general opportunistic behavior in thee of knapping products.
Concerning the relation between the artefacts’ arge their typology, the data
collected suggests a relation between blades atahdning activities and an
undifferentiated use of pointed tools. Our studpalnderlines the identification
of wear traces on flakes that are usually constler® waste products (i.e.



management-flakes of Levallois cores and reshdibakgs), suggesting that we
should reconsider the definition of waste productshe light of the use-wear
analysis results.

Keywords. Middle Paleolithic, Neanderthals’ techno-functionlaéhavior,
Mousterian, blade, pointed tool, Use-wear analysis.

1. Introduction

Riparo Tagliente is a well-known archaeologicas $itcated in a rock-shelter in
north-eastern Italy. The site has been known armhwated since 1958 and
thousands of lithic artefacts and faunal remaingehsince then been found,
together with some human remains (Arnaud et all62@artolomei et al.,
1982). The archaeological deposit of the site anaththic and faunal remains
belonging to different human occupations referabiéMousterian, Aurignacian
and Epigravettian (Bartolomei et al., 1982; ArzlareP003; Thun Hohenstein
and Peretto, 2005; Peresani, 2010; Bianchi, 20¥hadd et al.,, 2016). The
excavation of the Mousterian levels allowed theovecy of lithic artefacts and
faunal remains referable to many different occupestj in the upper layers of
the Mousterian sequence (layers 34 to 37), the humeaupations seem to be
more intense (Bartolomei et al.,, 1982). This hypeth is supported by lithic
technology (Arzarello, 2003; Arzarello and Pere2005; Carmignani, 2017),
archaeozoology and palaeontology studies (Thun kkiban and Peretto, 2005;
Thun Hohenstein, 2006). The aim of this researt¢b isnderstand Neanderthals’
behaviour during the phases documented in the uppels of the Mousterian
sequences of Riparo Tagliente through the use-va@atysis of the lithic
assemblage, in order to obtain results comparaltieet ones obtained in similar
published studies (e.g. Shoumacker, 1993; Lemd&d00; Martinez and Rando,
2001; Lemorini et al., 2003; 2016; Claud, 2012; uéxz, 2012; Lazuén and
Delagnes, 2014; Lazuén and Gonzalez-Urquijo, 2B&4ruti, 2017; Picin et al.,
2020a; 2020b). In this paper, two main featurestred Mousterian lithic
assemblage of Riparo Tagliente were considereddeswear analysis: the way
in which the laminar component was used (Bianc@i12 Carmignani, 2017)
and that of pointed tools (i.e. Mousterian poihsyallois points and triangular
flakessensu Sisk and Shea, 2003). The use of blades in theskdan period is
quite well documented, but it also represents adebissue (Lemorini, 1992;
2000; Ameloot-Van der Heijden, 1993; Beyries, 1988jghi et al., 2009)In



some of these studies, blades are interpretedeasfisgools used as butchering
knives (Ameloot-Van der Heijden, 1993; Beyries, 39Bemorini, 2000), while
others underline their use as undifferentiatedstgatrighi et al., 2009). The use
of pointed tools during Mousterian is also an iesting topic: if different
scholars stressed their undifferentiated use (Bsyand Plisson, 1998; Moncel
et al., 2009; Goval et al., 2016), others have @sed their use as spear points
(Boeda et al., 1996; Shea, 1997; Shea et al., 2B6ailauri, 2010; Lazuén,
2012; Lazuén and Gonzalez-Urquijo, 2014). Somelachdinked these tools to
the exploitation of vegetal resources (Groman-Ylarski et al., 2016). The
use-wear study of blades and pointed tools wadecdaout on a sample of
artefacts coming from the different layers of theoudterian sequence.
Moreover, a use-wear analysis was conducted omwtime lithic assemblage
from layer 36 of the internal survey pit, whichtiee most abundant and most
well preserved of the sequence (Arzarello, 200Zafello and Peretto, 2005).
This study was carried out in order to understanthere were correlations
between the typology of tools, the knapping methpglied, and the materials
being manipulated. Concerning scrapers, for exangdspite their definition
that suggests their functional homogeneity, diffiefanctional studies show that
these tools were used for several tasks (Texial.et1998; Lemorini, 2000;
Hardy, 2004; Claud, 2012): a study on the Quinademi-Quina scrapers from
the Yabrudian levels at Qesem Cave (Israel), habidi that these were used in a
great variety of activities, from woodworking totbliering and other various
activities (Lemorini et al.,, 2016; Zupancich et,aR016b). Even more
interesting, for our purpose, are two studies cotetli on the discoid lithic
products of Fumane cave, level A8 and A9. (ItalySMB) (Lemorini et al.,
2003) and on the particular lithic industry of gecond occupation phase of Le
Pucheuil (France, MIS 6) (Lazuén and Delagnes, R0Ivthe case of Le
Pucheuil the flakes produced through a reductiouesece, called Le Pucheuil-
type, were analyzed. Also, in these cases the imadtanalysis confirms that
products coming from the same kind of reductionusege and with similar
morphometric features, were used to process a vadge of materials, like
hide, wood and non-woody materials and for buteclgedctivities (Lazuén and
Delagnes 2014). In other cases, the functionalyarsalapplied on Middle
Palaeolithic lithic industries identified a link teeen a particular kind of tool
and the material on which it was being used, fangxle denticulates used for
wood working activities. As in the study conductadMartinez and Randoon
level Ja of Abric Romani, on 6 different refittirmpquences made with 31



different products, 11 of which were retouched apta (Martinez and Rando,
2001). The purpose of this research is to inveigeéhether there is, in the
Mousterian levels of Riparo Tagliente, an unambigueelationship between the
typology and/or the knapping method of the lithieacts and their use.

2. Description of the site

The Tagliente rock-shelter is located in the VeretPrealps (Stallavena di
Grezzana, Verona, northeastern Italy) on the wekt of Valpantena. It is
situated in the bottom of one of the main vallef/the Monti Lessini which are
part of the pre-Alpine range, at an altitude of 26@.s.l. (Fig. 1). The shelter
opens a few meters above the valley floor, at He=lof the western slope of the
Tregnago mount. From an ecologic point of view, thek-shelter occupies a
strategic position at the intersection of differespiographic features: the plain,
the valley-bottom, the rocky slopes and the topth&f massif. This location
offered the inhabitants of the site the possibilty exploiting different
landscapes, rich in faunal and vegetal resourceg;hvwaried in distribution
over time (Bartolomei et al., 1982; Bertola, 20@&kzarello, 2003; Bianchi,
2011; Berto et al., 2018). The stratigraphic seqaeasf Riparo Tagliente is the
result of different phases of human presence qooreling to Mousterian,
Aurignacian and Epigravettian occupations (Arzared003; Thun Hohenstein
and Peretto, 2005; Bianchi, 2011; Bartolomei et H982; Bartolomei et al.,
1984; Arnaud et al., 2016; Berto et al., 2018; Baoatet al., 2009; 2018).

Figure 1: Riparo Tagliente. Site position; Map bEtexcavation area: in light blue the two trencihd®re the
Mousterian levels were explored, the dotted lingresents the extension of the Medieval excavatouisthe
purple line represents the actual rain line of #teelter (modified from Bartolomei et al, 1982 anar@ignani
2017.

2.1 Stratigraphy and chronology

The lower part of the stratigraphic sequence, comg the Mousterian lithic
industries, has been identified in two survey i placed in the internal part
of the shelter and the other in the external pldre two areas were correlated
on the basis of the lithic assemblages (Arzar@(f)3) (Fig.1). The lower part
of the stratigraphic sequence of the internal supiebegins with terre rossé

of colluvial origin, resulting from soil erosion wide the shelter and
corresponding to the initial phase of the Wiurm tbpec stage 3) (units 1a,
layers 52 to 44). During this depositional evelmg, ¢limate was characterized by
cold, damp winters and dry summers (Bartolomei let 2082; 1984). The




overlying layers of the lower series (layers 42%) constitute unit 1b: layers 43
to 40 are characterized by a massive rockfall alagts deriving from the
degradation of the wall. The top of the Moustesaquence (layers 39 to 31) is
formed by loess, intercalated with thin levels batser stones. The presence of
loess attests an arid periglacial environment, evishattered stones are
characteristic of a more humid glacial environm@gartolomei et al., 1984).
Layers from 30 to 25 recall the above-mentionedufes but at the top an
interruption of the loess sedimentation is visitillayer 25, that seems to be in
stratigraphic continuity with the sequence below, dharacterized by the
presence of an important pedogenetic phenomenamdfou association to an
Aurignacian lithic industry containinQufour bladelets (Bartolomei et al. 1982;
Arzarello 2003). This first part of the sequenceswaerrupted by an erosive
episode, due to Progno of Valpantena, the creekahresent flows at the
bottom of the valley. Sediments referable to thd ehisotopic stage 2 (Late
Glacial) lay on this erosive surface forming a khsequence with rich evidence
dated to the late Epigravettian (Bartolomei et 4882, Fontana et al 2009,
2016). No radiometric dates are available for thmuberian sequence of Riparo
Tagliente. However, layer 25 containing an Aurigaadndustry withDufour
bladelets provides a gooterminus ante quem(Bartolomei et al., 1982;
Arzarello, 2003)Moreover data of faunal, sedimentological and azolayical
studies, suggests a chronology spanning betweerdMiIi®&l MIS 3 (Bartolomei
et al., 1982; 1984; Arnaud et al., 2016).

2.2 Faunal remains and archeozoological analysis

The faunal remains are more abundant in the upmaersMrian layers (from 41
to 35) than in the lower ones. The majority of theye mammal remains from
the Mousterian layers consists of teeth, mandibdgnrhents, limb elements,
vertebrae and sesamoids belonging to adult andaduly-ungulates (Thun
Hohenstein, 2006). The most represented specie€ameolus capreolus
followed by Cervus elaphusCapra ibex and Rupicapra rupicapra The
carnivore assemblage is dominated@snis lupusand Ursus arctosfollowed
by Vulpes vulpesAmong rodentsMarmota marmotas the most frequent. In
the lower layers (44-52), the composition of thenf@ assemblage remains
unchanged among artiodactyls, while carnivoreseiaee in number and variety
of represented tax&anis lupusVulpes vulpedUrsus arctosPanthera pardus,
Meles melesndMartes martes(Bartolomei et al., 1982; Thun Hohenstein and
Peretto, 2005; Thun Hohenstein, 2006). The abunpi@s#ence of neonatal or
fetal cervids remains, suggests that Neanderthedtsipied the rock shelter
mainly during spring. Cut-marks and intentional &dracturing are mostly on
artiodactyls and on som#larmota marmotadiaphysis (Thun Hohenstein,
2006). The human activities recorded on bones &ledecumented along the



whole sequence, but are more abundant in its ypgrerlayers 41 to 35) (Thun
Hohenstein, 2006).

2.3 The Mousterian lithic assemblage

The Mousterian lithic assemblage is characterizgdtie use of different
knapping methods, all carried out on local raw malt (i.e. different kinds of
local cherts) collected in the surroundings ofghe, usually from the bed of the
Progno river (Arzarello, 2003; Arzarello and Peye®005). The proportion of
each flint type in the Mousterian levels reflettege that can currently be found
close to the river: the Biancone flint and the owgenic one are extremely
frequent in the form of pebbles with sizes randgiogn a few centimeters up to
tens of centimeters. Similarly to what is obseruedhe archeological levels,
the flint pebbles of Scaglia Variegata and ScaBlssa are less frequent and
generally of smaller dimension (Arzarello, 2003z#rello and Peretto, 2005).
The opportunistic knapping method is the most gmed (c.f. S.S.D.A,
Forestier, 1993) but the Levallois method (Boédalgtl990a; Boéda, 1993) is
also present, applied with lineal and recurrent atibds. In the lower levels,
centripetal recurrent Levallois is the most fregughile in the upper part of the
sequence unipolar recurrent Levallois becomes damhir{Arzarello, 2003;
Arzarello and Peretto, 2005). Although the discong¢thod (Boéda, 1993;
Peresani, 2003) is not one of the predominant temlucstrategies in the
considered lithic assemblage, its application o#$lea good knowledge of this
method by the human groups that occupied the Aitzafello, 2003; Arzarello
and Peretto, 2005; Carmignani, 2017). The discathod is attested both as an
independent reduction strategy and as a final sthgeploitation of Levallois
cores (Arzarello, 2003; Arzarello and Peretto, 2009ne of the main
peculiarities of the lithic assemblage is the pmeseof a volumetric laminar
débitagethat increases in importance along the sequenadsg from level 36
(Arzarello, 2003; Arzarello and Peretto, 2005; Rian 2011; Carmignani,
2017).The exploitation of the volume develops from a Bngfriking platform
or, more rarely, from two opposite striking platfea, generally following a
recurrent angemi-tournantapproach. The laminar products obtained, are often
thick; the butts are smooth and a few mm thick. €dges of the blades are
often irregular and more frequently convergent tetmight, and the ribs are
generally sub-parallel (Arzarello, 2003; Arzaredod Peretto, 2005; Bianchi,
2011) (Fig. 2 and Fig. 3). The formal tools mainbnsist in side-scrapers and



denticulates made on opportunistic products andrenmarely, on Levallois
flakes (Arzarello and Peretto, 2005; CarmignanilZ)0 Mousterian points,
Levallois points, pseudo-Levallois points and tgalar flakes are also
sporadically represented (Arzarello, 2003).

Figure 2: General scheme of debitage methods andymts (modified from Arzarello 2003

Figure 3: Layer 36: a) 1,2: blades; 3,5,7: Levaidlakes; 4,6: scrapers; 1§34/2 36 646 discoid core €) 634-
1 36 644 blade core (modified from Arzarello 2003

3. Materials
3.1 Blades and pointed tools

Different categories of items were analysed: bladesvallois points,
Mousterian points and triangular flakes coming frequares 635, 634, 614 and
615 and from layers 34 to 37 of the internal surpédy(Tab.1). The artefacts
selected for the analysis include 214 blades angdibted tools. The blades
presenting marked post-depositional alterationghsas white patina and
pseudo-retouches were excluded. The low number adfitgd tools here
considered, is due to their low representatiorhadequence. Additionally, the
functional study, using both a Low and High magration approach, was not
possible on artefacts showing marked post-depaositialterations. Three of the
selected pointed tools are pseudo Levallois points, are Mousterian points,
one is a Levallois point and six are triangularkéi® coming from an
opportunistic debitage.

Table 1: Number and type of the lithic industry gmad from squares: 635;634;614;615 layers 34 to 37

Number of lithics analyzed
Type Total Selected
Blades 326 214
Levallois point 9 1
Pseudo Levallois point 15 3
Mousterian points 11 5
Triangular flakes 25 6




3.2 The lithic assemblage of layer 36

The study of the whole lithic assemblage from lagérwhich was the best
preserved of the entire sequence, began with anpnalry observation, with
naked eye and with a stereomicroscope, in ordeddntify the artefacts with
suitable characteristics for use-wear analysisof@icg to the criteria developed
by Terradillos-Bernal and Rodriguez-Alvarez, 201i)this preliminary phase,
the considered sample was composed of altléietageproducts (simple flakes
and formal tools) with the exclusion of the lithiess than 2 cm long, that had
been stored all together in paper bagmjsing several conservation problems
(i.,e. marked and continuous edge removals that depee-wear analysis). A
total of 619 artefacts have been evaluated throtngh application of four
criteria: completeness, presence of at least ometibnal edge, a suitable
morphology for prehension or hafting and surfaceservation (absence of
marked post-depositional alterations). After thi®liminary evaluation, the
sample was composed of @@bitageproducts from level 36, corresponding to
about 10% of the entire sample (Tab.2).

Table 2:lithic assemblage from layer 36.

Lithicindustry of the layer 36

Tools Total
Notches 3
Blades 11
Mousterian points 2
Side-scrapers 34

Cores Total
Centripetal recurrent Levallois 1
Blades core 2
S.S.D.A. 2
Discoid 1

Debitage Total Selected

Levallois 83 16
Discoid 21 4
Opportunistic/S.S.D.A. 515 40
Total 619 60

3.3 Taphonomy and conservation

The taphonomic analysis of the sample confirms ttatithic assemblage is in

good state of preservation, although some prochats thermal alterations and
small amounts of white patina. However, it sufffiem some conservation

problems: all the Mousterian lithic artefacts cofren excavations carried out
in the 80s and they were stored for many yeararmpel groups in wooden boxes
or paper bags, except for some that were individsabred in little paper bags.




The storage in large groups favored the formatibpseudo-retouches on the
edges, preventing a proper analysis of edge remo¥age removals due to
post-depositional phenomena were easily recogrézdidcause they were
randomly distributed on the surfaces of the artefé¢even in the areas distant
from the edges) (Shea and Klenck, 1993; Asryan.ef@14; Lemorini et al.,
2014a; Asryan, 2015).

Sometimes, this type of preservation can produee dbmplete (or partial)
destruction of the original edges of the lithiclsodlrhe storage in single paper
bags favored the deposition, on the edges, of meswues of the glue sealing
the bottom of the bags (Fig. 4). Glue residuesxiseenely durable and can
prevent the use-wear study of polishes. Anotheblpm, affecting especially
the formal tools, is the presence of graphite andtiges, probably due to the
tools being drawn (Fig. 4). These factors conteduto the reduced number of
the sample analyzed.

Figure 4: RT 36 534, Levallois flake RT 36 534 witeudo-retouches (dotted line) and graphite sigirsle);
residues of glue on the edge.

4. Methods

4.1 Use-wear analysis method

Each selected artefact was gently washed with waater and soap, then
soaked in an ultrasonic tank containing a mixtdrdesnineralized water (75%)
and alcohol (25%) for 3 minutes and finally driedthe open air. The use-wear
analysis was carried out with an integrated apgrdhat uses the low power
approach (Odell and Cowan, 1986) in combinationhwite high power
approach (Keeley, 1980). Several studies (e.g. iemet al., 2014; Wilkins et
al., 2015; Moss, 1983; Beyries, 1987; Ziggioti, 20Yan Gijn, 2014; Berruti
and Daffara, 2014; Cruz and Berruti, 2015) show tih@ use of both the
methodologies is more effective and productive.sTkind of study was
conducted to provide a more detailed understandirige activities carried out
with the lithic artefacts and to support the diagja®f the processed materials
(e.g. Keeley, 1980; Ziggioti, 2005; Lemorini et,006; 2014a; Rots, 2010;
Van Gijn, 2014). The diagnostic impact fractureasnt now on referred to as
DIFs, which are useful for the study of pointednaats (Lombard et al., 2004),
concern especially the macro-fractures of stongetipweapons. These macro-
traces are usually interpreted as indicating pate& action (lovita et al.,
2014). Evidence of DIFs is crucial in the identfion of the use of a tool as a
projectile. Experiments on this matter were devetbm the 1980s (e.g. Odell,
1981; Fischer et al., 1984). More recently, othghars (Dockall, 1997; lovita
et al., 2014) described a combination of the mdjdF categories. These




scholars worked on the establishment of a set &&@bmbining experimental
research, and studies of equifinality in orderitéecentiate impact fractures that
occur in hunting contexts. Also, by comparison, & was to eliminate from
the ‘diagnostic’ category fractures that are relate other actions (Dockall,
1997; lovita et al., 2014; Lombard, 2005a; Odedi81; Odell and Cowan, 1986;
Pargeter, 2013).

During the present analysis different microscopeswsed: a stereomicroscope
Seben Incognita Il with magnification from 20x 8Dx, a stereomicroscope
Leica Ez4 HD with magnification from 8x to 35x, atallographic microscope
Optika B 600 Met with oculars 10x, 5 objectives NLAOS MET (5-10-20-50-
100x), polarizing filters and bright and dark fiEduipped with a digital camera
Optika B5 and a metallographic microscope AmScoiES880T-M (40X-640X)
equipped with AmScope MD600 camera.

4.2 The experimental collection

An experimental reference collection of 50 lithitedacts (20 blades, 6 points
and 24 simple flakes) was built in order to havieaais for comparison of the
traces detected on the archaeological artefactsfarthe data issued from the
bibliography (e.g. Lemorini et al., 2014a; 2014bilkids et al., 2015; Moss,
1983; Beyries, 1987; Ziggioti, 2011; Van Gijn, 2QBerruti and Daffara, 2014;
Cruz and Berruti, 2015). The reference collect®reamposed of lithic artefacts
made on local flint, collected in the Progno rivBue to the fine texture of the
flint types available at the site and the nearbgrfeoriver (Arzarello, 2003), all
kinds of traces are highly observable (Bianchi, D0lhe lithic artefacts were
obtained with different knapping methods attestedthe considered lithic
assemblage, i.e. discoid, Levallois, S.S.D.A. aanhihar applied by direct
percussion with hard hammer (Boéda et al., 199@s&dB and Bdeda, 1993;
Boéda, 1994; Peresani, 2003; Arzarello et al., R0lIle experimental artefacts
were used to process bone, meat, hide, wood anglufohering activities for 5
and 10 minutes (Fig. 5, Fig. 6 and Tab. 3 and #nhdérning the pointed tools,
an experiment was set in order to identify theisgdble use as spear points.
With reference to Berger & Trinkaus’ research @P®%n the anatomical
distribution of traumatic lesions among the Euraopeand Near Eastern
Neanderthals, it was hypothesized that among Netrade the use of pointed
tools was common as hand-held thrusting spears.dita is also confirmed by
the studies completed by Churchill (Churchill, 19%3urchill and Rhodes,
2009), and the efficiency of the trusting spearser@rthen 500J of impact force)
has also been demonstrated in recent studies caadiog Coppe and colleagues
(Coppe et al., 2019). A 7 cm forequarter of porkjch included ribs and skin
was used as a target. It was placed horizontaky avplastic sheet, on a stone
floor “in a cleared space in the open to simulateaaimal trapped in a pit”
(Lombard et al., 2004). Far from replicating a fiyitarget, this option was




chosen because of technical constraints and tod anedated sanitary issues
(Shea et al., 2002). Also, one should considerthiefractures on lithic tools are
directly related to mechanical and physical vagaplsuch as velocity and the
force applied (Hutchings, 1999; Coppe et al., 20k®jhe specific experiments,
it was not possible to take force measurementsthal experiments were,
therefore, performed by the same person in ordeate some fixed parameters,
I.e. gender (male), height (1,70 m) and weightKg The experiments under
study were performed at a very close range fromtdéinget, using one single
thrusting trial, which is accordingly and primardyquasi-static loading action.
This experiment is similar to the experiments aaned by other authors
(Hutchings, 1997; Shea et al., 2002; Lombard et28l04).Six pointed flakes
obtained with the S.S.D.A. method, were used asrbpads.

For the shaft, six pine-wood pieces were used,ci2@ong and with diameters
spanning from 2 to 1,3 cm. The hafting system ef ploints on the shaft was
obtained with two methods. Three spear shafts hadsaled notch and the
other three had a simple notch (Lombard et alo42@ombard, 2005b). To
better stabilize the lithic tools on the spear slglie was used, and they were
secured with plant-fiber strings. It was decidedptoform a single action of
two-handed spear thrusting for each spear, artiakctions allowed hitting the
target (skin, meat and ribs) without impacting tireund (Fig. 2 and Fig. 3)
After use, each artefact was gently washed withnwarater and soap, then
soaked for 3 minutes in a mixture of demineralizester (75%) and alcohol
(25%) in an ultrasonic tank and then dried in tperoair. For each artefact the
time of use, the manipulated material, and theoagterformed were registered
in a database. The analysis of the lithic artefatttie reference collection was
completed using the same method above described.

Table 3: blanks used for the experimental collettiovided by: action (T: transversal; L: longitudil), time of
use (5: 5 minutes; 10: 10 minutes) and producti@thod.

Material Discoid Levallois SSDA Blade
T. | L. L. | T.|L | T L. | T. [ L L. L.
5|5|T.1200 10 | 5 | 5| 10 [ 10| 5 | 5 |T.10f 10 |T. 5§ 5 |T.10fL. 10
Butchering 2 1 1 1 1 1 2| 2 1
Fresh Hide 1 1 1 1 1 1
Bone 1 1 1 1 1 1] 1 1
Wood 1 1l 1 1 1] 1 1 1
Non woody plant 1 1 1
Dry Hide 1 ] 1
Tot. 1] 2 2 1] 2 1 1 4| 3 4 2 6| 6 3 3 Tot
Tot. for typology 5 5 14 20 44

Figure 5: Experimental collection a): longitudinafork with flint artefacts on fresh wood; b): longgtinal work
with flint artefacts on antler; c): longitudinal wi with flint artefacts on hide; d): transversal vkoon bone; e):




example of hafting systems (from Fisher et al. 983 hafting the experimental point 6 by the aaeblogist
Jorge Tiago Correia; thrusting experiment. A — tting; B — detail of spear perforation; C — detaif
perforation mark.

Figure 6: Experimental collection a): longitudinalork on dry wood (line of polish from rough to srimavith
linkage of the topography of the polish); b): lotgiinal work of butchering (smooth and flat spdtsdf polish-
bone, band of rough polish (2) - fleshy tissue)t@nsversal work on antler (line of smooth arat fholish); d):
transversal work on dry wood (line of rough polish) dorsal surface before use; B — dorsal surface afies;
tip detail, ventral surface (spin-off fractures).

Table 4: polish identified during the experimertati

Material Type of polish
Hide edge rounding with compact polish
Antler line of smooth and flat polish and spotstef same type of polish
Fleshy tissues band of rough polish

well-developed line of polish from rough to smoatlith linkage of the

Wood topography of the polish;
Herbaceous plants line of polish rough with a alidggkage of its topography
Bone smooth and flat spots of polish

5. Results

5.1 Blades and points use-wear analysis results

The use wear analysis of the 214 blades seleclieshea the identification of
158 artefacts with anthropic traces, of which 15é&spnt only edge removals
linked to use, while 7 also present polish on ttiges. 135 have macro traces
referable to the use on soft and medium soft naserand only 23 present edge
removals linked with hard or medium hard materfakble 5).

Concerning the transversal action, 5 items pregeldhes: one presents traces
linked to bone working, one exhibits traces linkedntler-processing and three
exhibit traces of a mixed work (bone and meat) rpreted as a result of
butchering activities (Fig. 7a and Fig. 8).

Polish traces on the edges linked to a longitudalon were found on 3
artefacts: one presents a pattern of mixed palied to contact with bones and
meat, therefore interpreted as a butchering agtiamother shows traces linked
to hide processing and traces linked only to mestinent, interpreted as a the
result of filleting activity, were identified oné¢hast artefact (Fig. 7b and Fig.8).
Concerning the pointed tools, the use wear anabiisved identification of
traces on 9 artefacts. Only two of them (both Meuah points) present clear
DIFs : one has polish linked to contact with hibjle seven show traces linked
to processing different materials (see Tab. 6): pseudo Levallois point
presents traces of transversal actions linked ttchiening activities, one
Mousterian point presents traces of transversakveor bone, two triangular
flakes present traces linked with butchering atésgiand the last one presents
traces of hide processing.




5.2 Results of the use-wear analysis of the lager 3

The use wear analysis of the lithic assemblagayar 36 allowed to distinguish
23 artefacts with traces of use. Among them, 6Laneallois flakes (3 lineal
Levallois, 1 recurrent bipolar Levallgjsl recurrent unipolar Levallois and 1
recurrent centripetal Levallois), 1 is a discoid flake and 16 are
opportunistic/S.S.D.A. flakes, 2 of which are techhflakes. Two of the flakes
with use-wear analysis show different zones of dssidescraper on a lineal
Levallois flake has two different zones of use (4.kéferable to two types of
traces (transversal work on indeterminable mediuard hmaterial and
longitudinal work on fresh hide) and 1 unretoucheclurrent unipolar Levallois
flake with 2 Z.U. referable to the same type otés (longitudinal action on
bone). As shown in table 6, the use wear analgsistd the identification of
different activities carried out in the site. Thegn be divided into three main
groups: animal carcass processing (that includecttiegories of butchering,
fresh and dry hide processing, and bone manipulpijl2), vegetal material
processing (3) and manipulation of indeterminabéerials (5) (Fig. 7, 8 and
9). If we only consider the formal tools, use-wear ésagvere found only on 7
side-scrapers (Tab. 8).

Figure 7: a) R.T. 614/5 t.36 76 (flake) use weac#s interpreted as longitudinal action on fleskgues: small,
diagonally oriented edge-removals with a line ofigh polish; b) R.T. 615/1 t.36 603 (flake) use mtegces

interpreted as transversal action on bone: localizreas of smooth and flat polish; ¢) R.T. 61456 t591

(flake) use wear traces interpreted as hide workidpe rims are heavily worn and polished (comgeudish);

R.T. 614/5 t.36 88 (flake) use wear traces intagateas transversal action on bone: small and |lazadiareas of
smooth and flat polish.

Figure 8: a) RT 634/6 t.34 160 (blade) use weacésinterpreted as traversal working on bone (petgam
removal);b) RT 615/2 t.34 42 (blade) use wear tsaogerpreted as transversal working on antler.

Figure 9: RT 614/3 t.34 561 (blade) use wear trar#srpreted as longitudinal action of butcheringmall,
diagonally oriented edge-removals with a band afgio polish (fleshy tissues; a) and small and laeadi areas
of smooth and flat polish (bone, b).

Table 5: Use-wear traces of the blades groupeddtipna, macro traces and polish.

Polish that indicate the
Action Macro tracesthat indicate the type of the worked
identified status of the worked materials materials Number
Transversal Hard No 2
Transversal Medium Hard No 8
Butchering (bone and
Transversal Medium Hard meat) 1
Transversal Medium Hard Bone 1




Transversal Medium Hard/ Medium Soft No 23
Transversal Medium Hard/ Medium Soft Antler 1
Transversal Medium Soft No 35
Butchering (bone and
Transversal Medium Soft meat) 2
Transversal Soft No 18
Longitudinal Hard No 1
Longitudinal Medium Hard No 9
Longitudinal Medium Hard/ Medium Soft No 12
Butchering (bone and
Longitudinal Medium Hard/ Medium Soft meat) 1
Longitudinal Medium Soft No 25
Longitudinal Medium Soft Hide 1
Longitudinal Soft No 17
Longitudinal Soft Meat 1
Total 158

Table 6: Use-wear traces of the pointed elemergsjged by action, macro traces, polish and presefid2 Fs
Polish that
Macro tracesthat indicatethe
indicate the status type of the
of theworked wor ked
Number Typology Action identified materials materials DIFs
RT 169 Pseudo Levallois point Transversal Mediurft So Meat/Hide Non-diagnostig
RT 188 Mousterian point Transversal Hard Bone No
Step fracture
with a spin off
> 6mm
RT 212 Mousterian point Longitudinal Soft Hide (ventral)
Small hinge-
terminated
fracture, cone
fracture and
spin off > 6mm
RT 342 Mousterian point Longitudinal Soft No (dorsal)
RT 7 Triangular flakes Transversal Soft Meat No
RT 32 Triangular flakes Longitudinal Medium Hard tBhering No
RT 205 Triangular flakes Longitudinal Soft Hide No
RT 390 Triangular flakes Longitudinal Hard No No
RT 585 Triangular flakes Longitudinal Medium Soft eht No




Table 7: Use-wear traces of the lithic artefactdagfer 36 grouped by action, method of debitagewatked material. (Tran. Act. =transversal actidmng. Act. = longitudinal
action; Mix = mixed action; Indet. = indeterminaaetion).

Material Discoid Levallois Opp./SSDA/Indet. Tot.
Tran. Act.|Long. Act.| Mix. Indet. Tran. Act.|Long. Act.] Mix. Indet. |Tran. Act.|Long. Act.] Mix. Indet.

Butchering 1 1 2 4
Fresh Hide 0
Soft animal tissue 1 2 1 4
Bone 1 2 1 1 5
Wood 1 2 3
Non woody plant 0
Dry Hide 3 3
Indet hard material- stone? 1 1
Soft 0
Medium Soft 1 1 2
Medium Hard 1 1 2
Hard 1 1
Tot. 1 0 0 0 1 6 0 1 9 6 0 1 25
Tot. for method 1 8 16 25




Table 8: Use-wear traces of the formal tools ofelay86 grouped by action and worked material. (Trawct.
=transversal action; Long. Act. = longitudinal aofi; Mix = mixed action; Indet. = indeterminate amti).

Material Sidescrapers Tot.
Tran. Act. Long. Act. Mix. Indet.

Butchering
Hide

Soft animal tissue 1
Bone/ Antler 2
Wood 2
Non-woody plant
Dry Hide 1
I ndet.

Soft

M edium Soft
Medium Hard
Hard 1

Tot. 6 1 0 0

Nl |lolojlo|lo | OoNd|N |~ |O|O

6. Discussion

6.1 Blades and points use-wear analysis discussion

The use-wear analysis of the blade assemblagetfreriviousterian layers of Riparo
Tagliente highlights some trends. The occurrencenteginse activities is proved by
the presence of blades characterized by differgatl@pping use-wear traces, thus
demonstrating repeated and prolonged use over #imelongitudinal actions, the
blades tend to be more elongated, exploited inilateral manner and characterized
by overlapping traces that mainly affect the rigbge of the support. These blades
were being used mainly for the treatment of soft emedium-soft materials, referable
to slaughtering activities and hide processing. Tlear prevalence of transversal
actions, especially directed towards the processirspft and medium-soft materials,
was found throughout the laminar assemblage andlyklee comparisons of these
results with other Mousterian contexts charactedrizg laminar productions is quite
challenging. The main issue is the scarcity of sinstudies, especially in the Italian
context, together with the different methodologmpplied to the analysis. Moreover,
environmental and climatic factors, together whie wariety of available resources
affect the chance of making relevant comparisommsvéver, analogies can be found
with the Mousterian deposit of Grotta Breuil (Lemmgr2000), especially concerning
the activities carried out and the choice of thanks. As for Riparo Tagliente,
transversal actions are dominant, if compared &ldmgitudinal ones, and in this
case, slaughtering activities, hide processing ambdworking are the most
frequently attested. For treatment flesh maskes,$e of un-retouched blanks seems
to be aimed at maximizing the functional potentiithe cutting edge, as shown by
experimental studies (Alhaique and Lemorini, 19%&nilar considerations can be
made for the site of Riencourt-les-Bapaume (Amelem der Heijden, 1993;




Beyries, 1993) which is mostly comprised of retaothblades,mainly exploited for
slaughtering activities. In the Mousterian siteSainta Croce (Arrighi et al., 2009),
the laminar production is primarily used for lotgiinal actions, in contrast to what
has been so far observed at Riparo Tagliente arudteGBreuil. Unfortunately,
considering the current state of research, the dtation of a reliable hypothesis
about the general function of laminar tools in Meugsn contexts seems to be quite
difficult. The apparent recurrence in the Europeama of blades used for the
processing of flesh masses could be, in our opjreonditioned by the reduced size
of the sample being analyzed.

The use-wear analysis of Levallois, pseudo-Lewslldviousterian points and
triangular flakes allowed observation of trace®dianks, coming from squares 635,
634, 614 and 615 and from layers 34 to 37 of thermal survey pit. Diagnostic
Impact Fractures (DIFs) were identified on two Meuisin points (RT 212 and RT
342). Concerning the other points under study, firegent use-wear traces linked to
butchering activities (Tab.6). This data is comsistwith what has been defined as
the “mobile character of Middle Palaeolithic pointGoval et al., 2016): i.e. the non-
univocal use of these instruments as spearheadwer QGtudies obtained similar
results, for example the work developed by Rotshensite of Biache-Saint-Vaast, in
which pointed tools were used as butchering knjiRegs and Plisson, 2014).

6.2 Discussion of the use-wear analysis of therl3ge

The analysis of the lithic industry of layer 36 yicded a good a comparison with the
data obtained from the study of two particular gatees: blades and pointed tools.
More than one third (38%) of the selected sampbenffayer 36 shows diagnostic
traces of use (23 artefacts). Moreover, a fractbthe selected artefacts could have
been so lightly used that no visible traces devadoand another fraction may have
suffered severe damage during storage that olibtbr&races of use. Although
probably under-represented, the total number oéfasts with use wear traces,
suggests an interpretation of the use-wear pattefhe processing of animal
carcasses was often performed, including diffepdraises of carcasses exploitation:
butchering, fresh and dry hide processing, bone safd animal tissues treatment.
Among artefacts classified as butchering tools géhare some items with traces
related to contact with fleshy tissues in assammatvith traces of contact with bone or
fresh hide (16%; 4 tools) that are referable tovdigts such as skinning, evisceration,
disarticulation and de-fleshing of carcasses (Lemat al., 2006). The tools with
traces of dry hide processing (3 tools in totaljgast the presence of some type of
tanning activity performed in the site (Beyries, 879 Anderson-Gerfaud, 1990;
Lemorini, 2000; Palmqvist et al., 2005; Lemorini &k, 2016) (Fig.8). Bone
manipulation (20%; 5 tools) can be referred to geiosteum removal (for the
transversal action 2 artifacts) (Grayson, 1984), tor disarticulation activities
(Fig.7,8). Both these activities are also attestgdhe archeozoological study of the
faunal remains of layer 36 (Thun Hohenstein ancet®gr2005; Thun Hohenstein,
2006). The tools with traces of contact with fleslsgues (4) are probably linked to
fillet activities (Fig.8). Three blanks show tracksked to woodworking. Many




studies conducted on Mousterian sites observed ttiatprocessing of vegetal
materials is very rarely recorded and usually ialsent or scarce as testified in
numerous cases:. Tares-Dordogne; La Combette - MeeiclVault Romani —
Catalonia; Grand Champ - Loire and La Mouline — dagmodene (Claud et al.,
2013). Furthermore, in some Middle Paleolithic sieoden remains , although not
very abundant, are well-known: at Schoningen (3@0B<P.), several wooden spears
have been found (Schoch et al., 2015); at Poggettchi, (171 Ka B.P.) 39 wooden
tools have been found (Aranguren et al., 2018)feord Aranbaltza Ill, around 90 Ka
B.P, a digging stick, in its last stages of protuctwas recovered (Rios-Garaizar et
al., 2018) Diachronic studies such as the ones conductedagtuatca, show that the
use of wood is more intense in the Middle Palewlithan in the Lower Paleolithic
(Bencomo Viala et al., 2020). This evidence allaygsto speculate that the wood-
working traces found can be interpreted as a redulhe manufacture of spears or
other useful wooden objects (Rots and Hardy, 28&5como Viala et al., 2020).

In the selected sample there are some formal {@@lsover 60): part of them have
traces of use (7) and all are side-scrapers (Tabt® analysis of the use-wear data
of the side-scrapers seems to indicate that thaseanpreferential use, although not
exclusive, of these tools for the treatment of male with a medium/high hardness,
such as bone and wood. However, some use-wearsasa({fexier et al., 1998;
Lemorini, 2000; Hardy, 2004; Claud, 2012; Wilkinsa., 2015; Zupancich et al.,
2016b) performed on side-scrapers from Middle Riéleo contexts indicate that
these tools were used on a variety of materialsf@andifferent activities, such as the
Riparo Tagliente case. Among the lithics showingamieaces from layer 36, there
are two cases of used flakes that technologicalgry to the phases of shaping and
management of the cores (one is a flake of managfeofea Levallois core and the
other one is a reshaping flake). This data suggastepportunistic behavior” of the
Neanderthals; in fact, it seems that there werdifférences between the “products”
and the management flakes resulting by applyinglgiegmined knapping methods
(Boéda et al., 1990b; Boéda, 1994). Therefore, aulsl, maybe, reconsider our
conception of “waste products” for the Levalloisdathe other predetermined
methods (Brantingham and Kuhn, 2001; Lycett anchE2€13; Picin and Vaquero,
2016; Picin et al., 2020b; 2020a).

7. Conclusions

In order to understand if there are differencesthie use ofdébitage products
according to the knapping method, the analysisuofresults indicate that apparently
no kind of relationship exists between these twameints, as also demonstrated by
other studies on the matter (Lemorini et al., 2008zuén and Delagnes, 2014;
Berruti, 2017). A general opportunistic behaviortie use of flakes is also attested
by the identification of wear traces even on flakkest usually, in the reconstruction
of the chaine opératoiresare considered as waste products. It refersdoutie of
flakes that technologically are attributed to plsaseshaping and cores management



(one is a flake of management of a Levallois cor@ the other is a reshaping flake).
This data, even though surprising, corresponds hliatvinas been noted in several
functional studies on Middle Paleolithic lithic assblages (Lemorini, 2000;
Lemorini et al., 2003; 2016; Hardy, 2004; Claud120Lazuén and Gonzalez-
Urquijo, 2014; Zupancich et al., 2016a). Concerrtimg relation between the use of
the artefacts and their typology, the data colkbsteaggests a relation between blades
and butchering activities (See Tab.1), as already $n other sites like Riencourt-lés-
Bapaume (Ameloot-Van der Heijden, 1993; Beyries93)9and Grotta Breulil
(Lemorini, 2000).

Lastly, the presence of various and well documeativities identified by the use
wear-study of the lithic assemblage of layer 36ficors a complex occupation of the
shelter in this phase as base camp (Stiner, 200tds hypothesis was already
previously proposed on the base of different ole@ns such as the increasing, in
this layer of the stratigraphy, of the lithic implents and of the faunal remains with
cut marks (Arzarello, 2003; Thun Hohenstein ande®ey 2005; Thun Hohenstein,
2006; Arzarello and Peretto, 2005). The use wealtyais demonstrates that this
layer of the internal survey pit of Riparo Tagliens characterized by a strong
exploitation of animal resources, with long lastprgcesses.
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