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Abstract:

The Oscurusciuto rock shelter (Ginosa, Puglia, southern ltaly) is a Middle IRhlaesite
characterized by a significant stratigraphy made up by several anthropic Thelstratigraphic unit
13, consisting of a sandy compact deposit mixed with pyroclastic sediment, ist paiapsest
situated on a layer of tephra, identified as Mt. Epomeo green tuff (dat&d-AES5 ka BP).

From a technological point of view, the aims of the production were backexs$ fleknvergent
flakes, and other flakes obtained by means béwallois debitage, plus (less represented) bladelets
produced byn additional volumetric reduction system.

Our aim in this research was to examine a selection of the -ahentoned target objects
produced by debitage in order to understand the manufacture aogcliéeofeachsingle tool from a
dynamic perspective.

We integrated techrfunctional and us&vear analyses: the first was implemented to globally
comprehend each tool, identifying each single tedhnotional unity (prehensile and transformative
portions), whereas the second revealed the way in which thelsehad been used, proceeding to
identify the activity involved €.g, piercing, cutting and/or scraping), and the type of material
(vegetable/animal, soft/hard) on which these activities had beendcauntie

The combined use of these two approachiesvalus to ascertain the intention of the prehistoric
craftsmen, the gestures and procedures involved in making the tools, and theyagd been used.
From one singl@bjectwe are thus able to reconstruct a series of complex behaviours, encompassing
the creation, the lifeycle and finally thedeath or repurposing of the tool in question.

Keywords: technical behaviour; techffanctional approach; usgear analysisMiddle Palaeolithic;
Neanderthalsyestern Europe
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2 G. Marcianiet al.

1. Introduction

The Oscurusciutsite is a Middle Palaeolithic rock shelter located in Southern Italy with
a very rich record, essential for the definition of Neanderthals techrbalimur,asrelated
both to the management of the raw material on the territory and the craitingseof lithic
tools. The lithic collection®f Oscurusciuto showubstantial uniformity even though each
level displays its own peculiarity. The acquisition of raw material is localntithals used
pebbles of jasper, chert, cherty limestone and quartz teswedavailable in the terraces and
areas near the site. The recurreavallois method is the most commonly notedncept of
debitage especially in its unipolar modality aiming at producing elongated sypmuts
convergent or not. Furthermoréhere isan additional volumetric exploitation aiming at
producing bladelets (Boscatt al, 2011; Marciani, 2013; Marciargt al, 2016; Ranaldo,
2005; 2017; Ronchitelkt al, 2011; Spagnolo, 2013; 2017; Spagneli@l, 2016; Villaet al,
2009).

As it is widdy known, theLevallois reduction sequence is amtegratel concept that
allows for the production ofa great quantity ofpredetermined products with specific
characteristics and dimensions (Boéda, 1991; 1993; 1994; 1995; 2013; Schlanger, 1996; Van
Peer, 992). The degree of predetermination of this conceggardsboth obtaining of a
certain quantit of target products (resulting from theealpreferential or recurrertevallois
debitage and their quality (Boéda, 1991; 1993; 1994; 1995; 20k3also testifies toa
specific economic strategy with regard to the maximization of cutting pdaguctivity
obtained from cores (Brantingham & Kuhn, 2001; Lycett & Eren, 2013).

The Levallois production atthe Oscurusciuto stratigraphic unit 13 was aimed at
prodwing a clear set of debitage goals: flakes, convergent flakes and backed litakes.
previous studiesve have noted the peculiar and recurrent features of these objects and their
particular role in the economy of the level (Marciani, 2013; Marcetnal, 2016). We
assumed that these target objects Ibeeh imported as finished objects into the sitehaat
resultedfrom an in situ debitage process (Marciani, 2013; Maraé#mil, 2016; Spagnolet
al., 2016).

As the taget objects are the answer to specific needs and necessitieswaticated the
flaking activity itself(Boéda, 2013)we examinedhe role played by evalloistarget objects
in the society where they were produced. In particular, our main objective foratksmas
to focus on thé.evalloistarget flakes produced at Oscurusciuto SU 13. We wanted to test (1)
if the target objects of a reduction sequentte (productioraim), were actually used by
Neanderthals to perform their activitiethd functionalaim); (2) if each productiomim
correspondedo a single functionahim i.e. each tool wasisedsolelyfor one activity, oyon
the contrary,f it was used for a multitude giurposes; and finally (3) if tools used far
specific activity also had specific structure.

To accomplish these goals we integrated tedhnotional and us&ear analyses: the
first was implemented to globally comprehend each tool, identifying eacte sieghne
functional unity (prehensile and transformative portions), whereas the semwealed the
way in which these tools had been used, proceeding to identify the activity invelged (
piercing, cutting and/or scraping), and the type of material (vegetalnhafarsoft/hard) on
which these activities were carried out.

From a methodological point of view, we naéktat both techndunctional and usevear
analyses have been applied on several lithic assemblages coming from diverse g@ichdeolo
contexs and period (e.g, Boéda, 1997; 2001; Soriano, 2000; Da Costa, 2017; Lourdeau,
2010), howevefew works have attapted to combine them (Auredt al, 2015; 2016; Boéda
et al, 2015; Bonilauri, 2010; Pedergnana, 201 )the case of the site of Ficoncella (Rome
Italy; dated back to 500,000 years BP), the combined use of téehctoonal and usevear
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appioaches wa essential to determirtbe technical structure and the peculiarities of some
active unities (trihedral, mimostrum andrute cutting edge) barely describdaefore in lower
Palaeolithic literature (Aurekt al, 2015; 2016). Another outstanding examigl¢he case of
Umm el Tlel site (central Syriadated back to 40,000 years BP). Here the authors were able
to evidencethe technical role of the bladelets. These very-mediwn tools actually resulted
from different production systemperformed severdhasks andwerehafted in different ways
(Boédaet al, 2015).

The challenging point about applying these two approaches togettiat there is an
added value by their combined use. Hact, the technological analysis permitgs to
understand the production procedofdithic tools, andhe techneunctionalanalysis allows
us to understand the structure of the toals, well asthe functional potential of the parts
constituting the toolsFinally, the usewear analysisverifies or rejectsthese hypotéses.
Tracceologist can alsouse the technéunctional study as proxy for the selection of their
sampls, i.e. definingsignificant criteria to select the piecesatoalyse andexaminingtraces
guided by technicaparametes. It is worth remembeng that these approachegork in a
continuous dialogue, comparing and integrating the observdtmmseach approach

As a matter offact our contribution with this paper is to demonstrate the
complementarityand added valuef combination ofthese approachegw/hich produce new
and stimulating insights int&the ways of existingof prehistoric technical object®(¢ mode
d’existencedesobjets techniqueSimondon, 1958)

2. Thesite

The Oscurusciuto rock shelter is situated in the region of Puglia, Southlgtmémely
in the ravine of Ginosa (Tarantdjigure J.

Figure 1 Panoramic view of the ravine , in the pdctle the Oscurusciuto rock shelter (Photo A.
Ronchitelli).

The site, opened into the Pleistocene calcare@idcareniti di Gravim), stands at an
elevation of 235 m above sea level, at about 15 meters from the current bottom of the ravine
and at about 20 km far from the actual loco@astling(Figure 3.

The archaeologicaleposit measures 6CFat its base, and has a thicknessnofe than 6
meters. This sequence extension downwards gradually increases because tlosibill er
damaged the deposit in the shelter, especially on the upper layers (Figure&1 328 until
the present day, the first 3 meters of the sequence corresponding to nine main Middle
Palaeolithic occupation phases have been investigated by theRddistoria e Antropologia
under the Dipartimento di Scienze Fisiche, dellarra e dell’Ambiente University of Siena,

Italy”.

The chronological limits of the N@derthal occupation of the rock shelter are obtained

by two dates. The first, obtained by the C14 method (on collagen), is refethredlottom of
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SU 1 which is datable to 38,500 + 900 BP, cal. 42,724 + 716 BP Beta 18Raftsey &
Lee, 2013; Reimeetal., 2013) The former derives from the identification of the tephra layer
(SU 14) as Mount Epomeo green t(Marcianiet al, 2016; Spagnolet al, 2016)datable to
about 55,000 BIpAllen et al, 2000).

OSCURUSCIUTO

Figure 2 Location of Oscurusciuto (Modifieddm Google Maps).

The faunal associations found at Oscurusciuto are characterized by the esaimcprof
Bos primigenius, Equuferus Cervus elaphusnd Dama damain different variations and
associations, which show both little palgonatic fluctuatiors and the coexistence of
different biomes, possibly related to a mis@ale landscape variability linked to the ravine
environment. Essentially, the studied samples (from SU 15 to SU 1) show that the
Neanderthal hunters exploited two different environsteatforeststeppearea, probably
present on the hilly relieves, and a moister territory with wooden coverage, insidwittee r
(Boscato & Crezzini, 2012; Boscato, 2017).

SU 13 (Figure 4) consists the sedimentary interface between the SUshhdylayer
above, and the SU 14, the proper tephra deposit. It represents the first stable retcmioi
the rock shelter which occurred during the final phase of volcanic ashes depddarcrani
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et al, 2016; Spagnolet al, 2016) (Figure 3). It is a shopalimpsest excavated for the
extension of 11 square meters. The level is characterized by the presence abujpitant
faunal remains; however, only six elements were identified, due to high frgcade (1 =
Equusferusand 5 =Bos primigenius Above SU 13 a series of structured hearts made in
prepared dimple was exposed which seems to be arranged in a line that tHeidpade of
the rock shelteinto two portions: inside and outside the line of fires (Spagethl., 2016).

15 14 13 12 1 10 N7

+ ’ i + ’ + ) % + T g —%

ot g cal. 42.975 +788 BP
of | C14 Beta 181165

Sand and silt 0

- Hearth 13
L] Rock ”
|| Tephra
£/ stone

Mount Epomeo
green tuff
55.000 BP

Figure 3 Stratigaphicsequence of the upper portion of Oscurusciuto rock shelter (sequenceegoafeated)
(Relief made byP. Boscato; draing by A. Ronchitelli).

3. Material and methods
3.1. Lithic production

In SU 13, 7504 well preserved lithic artefacts were found. As in all the upper
stratigraphic units, the dominant raw materials are jasper and cherty limasttreir fine
granulometry, found in the form of pebbles, which can still be found on thersaees and
river deposits around the site (howadays alrbesiveen few tens of meters and over than 20
km far from the site) (Marciani, 2013; Marciatial, 2016).

The occupation of SU 13 is a short palimpsest that was possible to disentanglesh at lea
two (if not most) settlement events (Spagneloal, 2016; Spagnolo, 2017). The lithic
collection corroborates this idea because there are several fragmented mesegtiences.
Namely, the lithic material was entered into the site at different stages ofgegebathich
means in the form of rough objects (pks), or as serdfinished items (decortication
happened outside the rock shelter), and as finished tools (target objects or retous)ed tool
However, there is evidence of pieces exported from the site, especially tbe dbjerts.

Only 30 pieces have ba retouched (Marciamit al, 2016).

Only two conceptf debitage were utilized at the level 13: tlevalloisconcept and the
additional volumetric reduction sequence. Namely, the latéders to an additional
production aimed at producing bladelets where the striking platform is prepared but the
convexities are not prepared and only the natural convexities of the raw bloggedree.

C2 type of cores according to Boéda classification (Boéda, 2013).
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In this paper, we will focus only on thevallois products: flakes, convergent flakes and
backed flakes. From a totality of 385 target pieces (Marciani, 2013; Maetiahi 2016) we
selected 312 target objects with clearly recognizable technical featurendfrag or post
depositional altered pieces were excluded from the study).

722, © F E D
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SU 13

7—v—v—v Erosion profile

iz Shelter wall

Ash area
- Hearth
Excavated area

Figure 4 SU 13 planimetry (Relief made by Boscato, draw by Spagnolo).

In the text we refer to the objective of debitegel-productsvith the expressiofitarget
object$ (target flakes, target bladefc.) because wehink that even if not very common in
bibliography itexpressesery well the strong degree of intentionality used in order to produce
them.

3.2. Techno-functional analysis

The techneunctional analysis is the study of the structure and potentiality a$ to
which are defined as objects consisting of three main parts: transfamatiy transmitting
part and prehensile part. These parts are defined as thofutmnal unities: the UTFt
transformative techntunctional unit corresponds tive active pdion of the toolplus the
edge, which is the part which actually enters into contact and modifies the méterldTFp
- prehensile techntunctional unit is theholding portion. Between thosehere is the
transmitting techndunctional units TFtr) which is coneived as an intermediate factor
transmittingthe foce from the handle to the transformatpertion (Boéda, 1997; 2001;
2013; Bonilauri, 2010; Da Costa, 2017; Lepot, 1993; Lourdeau, 2010; 2015; Soriano, 2000).

The technefunctional unities aréndispensable for the tool operatjaas is the synergy
between them that makes the toapable of realizingn action. Identifying these parts and
understanding their synerggnablesus to understand the potential capacityeathsingle
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tool. Furthermore, in addition to prehensile, active and transmitting partshowdd not
forget the role of the gesture. Namely, the specific gesture involved in moviogl &
indispensable for the proper functioning of the tool, whereby we mean the kind of astion, a
well as the actual movement, both of which made the tool technically worth{ieitei
Gourhan, 1973).

The identification, location and characterization of UTFt and UTFp lagnipirical
observation of the objects and collection of objective data. Waeheaidentification of the
transmitting part is much more difficult to perceive, for this reason in this workowsider
together the prehensile and transmitting parts (Boéda, 2001; Bonilauri, 2010; Ba20D4st,
Lourdeau, 2010; Soriano, 2000).

After analysing eachsingle piece, comprising the identification, characterization and
localization of each UTF, we have identified groups of pieces that share thetsached
composition,i.e. technetype. Going more in detail, a techhyge is defined by pices with
the same number and characteristic UTFt; and the same position and numbepofTbd@F
subiypes are inner variations of techtypes in our case expressed by the delineation and
position of cutting edges. After defining the techiypes and sulypes,i.e. the combination
of UTFt and UTFp, we have identified how these combinations were arrangecholplaak.

3.2.1. Defining the blank

The blank is actually the support on which the UBRAd UTFp are installed. At
Oscurusciuto SU 13 we defined blanks on the basis of four parameters: shape, section,
elongation index and size of the pieces.

The shapes rectangular, when there are 2 paradlgb parallel edges plus a transversal
edge (these edges could be sharp of backed; in this group trapezoidehlasithpes are also
considered). Alternatively, it is describedtaangular when there are 2 edges converging into
a point Figure 5. The sectiorof the piece takes into consideration the seetizape of the
items but also the number of cutting eslgéhis means that triangular and trapezoidal pieces
have 2 cutting edges, whereas rectanguiangle and rectanguldrapeze have only one
cutting edge opposed to a backed skEgure 5. The elongation index is given by the ratio
between height and dih. If the result is less tham4lit is a flake, if the result is comprised
between B and 2 it is a long flake, if the result is major thehiRis a bladeKigure 5. The
size of the pieces is based on the graphic of dispersion of the height efpibess of
Oscurusciuto SU 13. We define a piece“aall’ if its maximum height is until 20 mm,
“medium” if it is comprised between 21 and 34 mm &bid)” if its height is higher than 35
mm (Figure 5.

3.2.2. Defining transfor mative parts (UTFt)

We idantified two types olUTFt: the cutting edge and the trihedron. The cutgdge is
a dihedron made up by the intersection of two surfaces, which delimits a plam saxtian
angle able to cufLepot, 1993; Soriano, 2000). In order to define the cuttidges we
consider its delineation (from frontal and profile view, which could be: redijn®nvex,
concave and denticulate), location (distal, mesial, proximal, rugstial, mesieproximal; left
or right), extension (expressed in mm) angles, and ssfadation (Plan/Plan; Convex/Plan;
Concave/Plan; Convex/Convex; Concave/Concave) (Abruzzese, 2016; Boéda, 1997;
2001; Bonilauri, 2010; Da Costa, 2017; Lepot, 1993; Lourdeau, 2010; Lucas, 2014).

The trihedron is defined as a geometric figure composed of three plastsgnat a
single vertex. As UTFt the trihedron is a punctual UTF, which means that it doeaveoan
extension. In order to define the trihedron we consider its locatiofgcerelations, angles,
that is the angle made by the surfaces (section plan between ventral and dasaldSutie
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item) and the openness angles which is the angle made by the two lateral sidesl (fifit
side of the items) (Aureét al, 2016; Rocca, 2013) (Figure 6).

SHAPE /\
3 potencial cutting edges 2 potencial cutting edges
plus distal convergent edge
SECTION
Triangular or trapezoidal ' Triangular or trapezoidal
2 sharp edges 1 sharp edge + 1 back
ELONGATION INDEX SIZE
: l K
H: Height e.:]
W: Width )1
Hiwe H\W = Big
H\W h = .
=<1,5 >L’6 <2 <21 = Medium
; ong Blad 20
Flake flake ade A L Sl
104

Figure 5 Shape, section, elongation index and size of the pieces (the size is basebeighthef the pieces box
plot realized with Past 3.16).

Cutting edge: Trihedron:
Intersection between Intersection among
2 surfaces 0 oo -2 3 surfaces

_>Openness
— Angle

If there is more than one UTFt on the same blank we register which kind of relation
exists between them: contiguous if the two (or more UTF) are in an adjacditrpasd in
contact between them, and opposed if the two (or more UTF) are in front of each other. All
the parameters are considered with the flake oriented in the technotgscal

Figure 6 UTFt cutting edge and UTFt trihedron.
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3.2.3. Defining prehensile parts (UTFp)

In the absence of evident giiiaces or glue residues, so far, we consider as potential
UTFp all the backed sides, the cortical edges and more in general a discontinuous and
irregular edge (Soriano, 2000)The butt is also considered as potential grip, in fact especially
for Levalloischapeau de gendarmthe ergonomic features of its shape are already attested in
experimental studies (Baena Preysieal, 2016). We consider the thickness, location, angles
and extension of UTFp. A notable parameter when defining the structure of a tool is the
relation between backed side. a single backed side, two continuous backed sides, two
opposed backed sides, or three framed backed sides (Da Costa, 2017).

3.3. Use-wear analysis

The usewear analysis was performed on 34 items identified as Tpek A (see
paragraph 4.1). The study was carried out by means of both the low power approach (LPA)
(Odell, 1981; Odell& OdellVereecken, 1980; Tringhaet al, 1974, andor more recent
discussions or applications see Lemorini, 2000; Plisson, 2007; Rots, 2010) and the high power
approach (HPA) (Keeley, 1980; Plisson, 1985; Van Gijn, 2010).

LPA is focused on analysis and interpretation of macreness (edgeemovals, edge
rounding) while HPA is based on the observation of micrewess (micro edgeounding,
polishes, striations).

Macro usewear was observed at low magnification (2B0x) by means of a Hirox KH
7700 3D digital microscope, usirgMX-G 5040Z body equippedith an AD-5040Lows and
an AD-5040HS lens.Micro-wear analysis was performed using the mentioned Hirox
microscope fitted out witta MXG-10C body and an O{140Il lens (140x 480x). The
microscope enables us to obtaiAfaicused pictures through the ovepam of planes taken
at different focus levels (Arrigtat al, 2016; Morettiet al, 2015).

The traces on the archaeological lithic tools were interpreted by metresaimparison
with the experimental reference collection of the U.R. Preistoria e poltigia - University
of Siena, Italy.

4. Results
4.1. Blank

The majority of blanks (almost 50% dfet complex) are ahedium sizeTable 1). Based
on the elongation index, the main objects pursued were fldlede( 9 and most of them
could be considereds rectangular (with at least two cutting edges) (Tapl84pieces have
a backed side (Tablg.4

Table 1 Size of target objects.

Size N.
Big 77
Medium 148
Small 87
Total 312
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Table 2 Elongation index of target objects.

Elongation Index N.

Blade 52
Long Flake 71
Flake 189
Total 312

Table 3 Shape of target objects.

Shape N.

Rectangular 270
Triangular 42

Total 312

Table4. Section of target objects.

Section N.
Trapezoidal\triangular 278
Rectangular trapeze or triangle 34
Total 312

Combining these technical traits, we ob&alrthe blanks on which the active and
prehensile parts of the instrument are imposédufe 7. The majority of Oscurusciuto SU
13 target objectives dfevallois debitage are rectangular flakes of medium and Issmz,
followed by rectangular big and medium long flakes and big blades. We note thatedonga
products are mostly big and medium sizedhereas flakes are mbstsmall. Convergent
flakes are scarcely represented, no matter what theEsizept forconvergehmedium flakes
(19 pieces)pther sizeslo not account for more thaen unities Eigure 3.

According to these characteristics, we can-dwide the macroclass of blan& inta
type-blank A, B or C. Typeblank A is made by rectangular blanks with one cutting edge
opposed to a backed side. This graeoptains small, medium and higctangular flakes, long
flakes and blades with rectangutesipeze and trianguldrapeze sections, which means one
cutting edge opposed to a back (34 pieces). Dypek B is made by the rectangular blanks
with at least two cutting edges. This group comprehends small, medium arsttiaiggular
flakes, long flakes and blades with trapezoidal and triangular secibind) means pieces
with at least 2 cutting edges (232pes). Typélank C is made by convergent blanks with at
least two cutting edges. This group comprehends small, medium acdrvgrgent flakes,
long flakes and blades with trapezoidal and triangular sections, which meaes piith at
least 2 cutting eges (42 pieces).

Having defined these three classedblainks in this paper, we decided to focus only of
the typeblank A in order to give extensive attention toteaategory (further work wilfocus
on the other two blank type, B and C) (Figure 7).
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SECTION
N
l;
a.

Triangular or

11

Big Medium  Big Medium Small Medium Small trapezoidal
rectangular rectangular rectangular rectangular  rectangular  rectangular rectangular 1 sharp edge + 1
blade blade long flake long flake  long flake flake flake back
. 71-80
SECTION
. N . 21-30
b. AN
; . ; ; : s . 11-20
Big Medium Big Medium Small Big Medium Small Triangular or
rectangular rectangular rectangular rectangular rectangular rectangular rectangular  rectangular trapezoidal
blade blade long flake long flake long flake flake flake flake 2 sharp edges 1-10
SECTION
c /\ A AN
Big Medium Big Medium  Small Big Medium Small Triangular or
convergent convergent convergent convergent convergent convergent convergent convergent trapezoidal
blade blade long flake long flake long flake flake flake flake 2 sharp edges

Figure 7 a. Type-blank A rectangular blanks with one cutting edge opposed to a backed.sSigpetblank B: rectangular blanks with at least two cutting edg&ype
blank C: convergent blanks with at least two cutting edges (the scaleof ocalicdesthe number of itemglarker = more frequent and lighter = less frequent).
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4.2. Type-blank A

Type-blank A encompassed 34 pieces, most of tlaeeelongated supp@t(blades or
long flakes) (Table

Table 5 Type-blank A rectangular blanks with ocatting edge opposed to a backed side

Blank Quantity

Big blade 8
Medium blade

Big long flake
Medium long flake
Small long flake
Medium flake
Small flake

w O L N O U

Total 34

On these supports several UTdfe imposed21 UTFt trihedrons (fromow UTFt T or
just T) and 39 UTFt cutting edges (from now UTFt C or justT@ple §.

Table 6 presencef UTFt and UTFp.

UTF types Quantity
UTFt Rectilinear cutting edge 30

Denticulate cutting edge 5

Convex cutting edge 3

Concave cutting edge 1

Trihedron 21
UTFp 1 backed side 2

2 backed sides 19

3 backed sides 13

The most represented UTFt is the cutting edge. It could be found alonepamtasa
with a trihedron, or with other cutting edges (Table 7). The majority tihguedges showa
rectilinear delineation, less represenéeddenticulate, convex and concafeems (Table 6).
Usually cutting edges are alateral position (32) and occupy 3\4 or the totality of the edge of
the tool.

The 21 UTFt trihedron are madgp by 3 plares enompassing the dorsal and ventral
faces of the flakes plus tHmutt, or plus a third face constitutéy a b made up oftwo
negatives on the dorsal surface or by a broken portion of the flakes lets us suppose an
intentional use of the fracture. Gaguently, these UTFt are slightly difficult to identify, as
their features, (whethe rib or butt ighe third face)mostly occur during the production of
the pieces and ndhroughintentional action (likan the case of intentional fracture). This
isste could have caused an overestimation of this UTFt.

The UTFp are found irseveral different combinations: the most relevant one is the
presence of 2 backesides(most of them proximal plus lateral) and thé&cked sides that
actually formsa frame arounthe piece (from now on we refer to backed side with D) (Table
6, Table 7).

Going into more detail, we focused on the combination among the active parts (UTFt C
and UTFt T), plus their association with the prehensile parts (UTFp). In tlyisveavere
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able to individuate classes of tools that have the same structure (tgg®)o For the
nomenclature, we describe each tool based on the combination of UTFt and UTFp (UTFt
cutting edge = C, UTFt Trihedron = T; UTFp backed side =tli8,repetition of each ter
represents the frequency thie unity. The techntype is indicated with a letter and the sub
type is indicated by a number. It this way each piece is described by a.eddBD-Al

means a piece with one UTFt cutting edge: C + two baskiss DD, bdonging totechnoe

type A, subtype 1.

Table 7 Technetype andsubtypedefined by the combination of UTFt and UTFp. The colurtplus UTF
trinedrori indicates how manyrihedronsare present on the pieces (please &t this column refershe
number ofUTFt Trihedrors and notto the numbeof pieces).

Techno - Type and Sub-type N. of Pieces Plus UTFt trihedron
A: 1 Cutting edge + 2 backed sides (CDD) 13 3
A.1 Cutting edge with denticulate delineation 3 1
A.2 Cutting edge with rectilinear delineation 6 2
A.3 Cutting edge with transversal position (rectilinear) 1 0
A.4 Cutting edge with convex delineation 2 0
A.5 Cutting edge with concave delineation 1 0
B: 1 Cutting edge + 1 backed side (CD) 2 0
C: 2 Cutting edge + 2 backed sides (CCDD) 6 3
C.1 Contiguous cutting edges 4 1
C.2 Separated cutting edges 2 2

D: 1 Cutting edge + 3 backed sides (CDDD) 12 12
D.1 Cutting edge with denticulate delineation 2 1
D.2 Cutting edge with rectilinear delineation 9 9
D.3 Cutting edge with convex delineation 1 2
E: 1 Trihedron + 3 backed sides (TDDD) 1 1

We recognized 5 techrgpes,presenting a variety afubtypes (Figure 8, Table 7J.0
sum up the most common techtype wasA: 1 cutting edge + 2 backed sides (CDpgsent
in subtypes 1, 2, 3, 4 and 5. Stiypes 1, 2, 4, and 5 have the cutting edge opposed to the
lateral backed side, whereagbiype 3 is the only one that has just one cutting edge in
transversal position (Figure 8, Table 7).

Highly represented is also techtype D: 1 cutting edge 8 backed sides (CDDD),
whose peculiaritythe 3 backed sidesconstituting a frame for thecutting edge. Not
surprisingly this iswhere we find the major number of trihedreras the backed side is
actually the third surface that enhanced the creation ofritedron itself. The pieces of
technotype B: 1 cutting edge + 1 backed side (CD), are peculiar becauseth cases the
UTFp is madehroughretouch. Finally, we have onlyne case of techrtype E: 1 trihedron
+ 3 backed sides (TDDD). This piece is very interestingt a the smallest tool irthe
collection; here the intentioof creating3 backedsidesas prelnsile portion leaving free only
the distal trihedrotbecome clearThis is also the only case were the trihedron is found alone
and not conngtedwith other UTFt (Figure 8, Table 7).

Theseabove-mentionetiechnetypes and sulypes could be found imposed warious
blanks. Starting from the blades, these pieces are found in big aldnmsizes; generally,
we noteda recurrence of 2 baked sidmsd an opposite cutting edge. Incidentally, each
has its own peculiarities; they asapportdor different subtypes (Table8, Figures 8, 9, and
10). The case of the pieces ID 919 and ID 989 (tethip® B) is interesting because the
retouch is implemented to improve the adherence potential of the grip, and it is adjdbent t
cutting edge opposed to the backed side. Tasfiguration of the tool introducesthe
hypothesis of a hafting (Figure 9).
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Techno-type A: CDD
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Figure 8 Schematic composition of techitypeand suktype, plus examples of tools for each category.
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Table 8. Synthetic table of techntypes and subtypes (C: cutting edge, T: trihedron: D: backed side; n. refers to the totaberuaf pieces of each type), how they are
disposed on the blank, glunformation regarding the use: action, worked material and angles attite edge (for the blank: BB: big blade, MB: ed blade, BL: big
long flake, ML: medium long flake, SL: small long flake, MF: medifleke, SF: small flake).

Sub- Blank
Techno-type type N. BB MB BL ML SL MF SF Action Material Angles ID pezzi
A: A.l 3 1 1 1 cut soft, hard 20°, 20°, -30° 28,894, 214
CDD A2 6 1 1 1 1 2 cut semi-hard,  20°, 30°, 20° -30°, 983,47,318, 1512, 531,
LE nl3 hard 40° 906
A3 1 1 \ \ 20° 959
A4 2 1 1 cut soft 20° 400, 320
A.5 1 1 cut semi-hard, 20° 82
D B: B 2 2 scrape, soft 20° 919, 989
CDn.2 cut
. G C1 4 2 1 1 cut, semi-hard,  20°, 30°, 40° 633, 1384, 1632, 846
r_: CCDD scrape hard
n.6 C.2 2 2 scrape soft 20°, 30°, 50° 852, 853
D: D.1 2 1 1 cut, carve  soft 20°, 30°, -40° 213,991
E CDDD D.2 9 2 2 4 1 cut, semi-hard,  20°, -40°, 20°, -40°, 495, 102, 165, 636, 371,
n.12 scrape hard 30°, 40°, 50° 712,632,1012, 414
D.3 1 1 \ \ 30° 1628
D"' E: TDDD E 1 1 carve hard 882
n.1
Total 34 8 5 6 2 1 9 3 \ \
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ID pieces Big blade Techno-type Use wear description
sub-type
1D 28 CDD-A1 UTFt C:
Longitudinal motion on soft
E material
1D 983 CDD-A2 UTFt C:
Longitudinal motion on semi
hard material, wood
ID 959 CDD-A3
ID 919 CD-B UTFt C:
Transversal motion on soft
material
UTFp:
Prehensile trace
1D 989 CD-B UTFt C:
Longitudinal motion on soft
material, meat
ID 633 CCDD-C1 UTFt C:
Longitudinal motion on hard
material
ID 1384 CCDD-C1 UTFt C, UTFt C:
+T Longitudinal motion
UTFt T:
Rotative motion on semi hard
material, animal
ID 213 CDDD-DI1
f """" Use wear traces
g UTFp
EI UTFt |
—— Backed side
B [cm
n# Orientation and
chronology of removals

Figure 9 Technefunctionalanalysis and description of use wear traces of the big blades.
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ID Pieces Medium Blades Techno-type Use wear description
sub- type
1D 400 . CDD-A4 UTFt C:
Longitudinal motion on soft
:) material
ID 495 CDDD-D2
+T
ID 1020 CDDD-D2 UTFt C:
+T+T Longitudinal motion on hard
material
UTFp:
Prehensile trace
1D 852 CCDD-C2 UTFt C:
+T Transversal motion on soft
L, material, wood
1D 853 CCDD-C2
B +T
m‘ """" Use wear traces
UTFp
I;’ = o
—— Backed side
cm
n# Orientation and
chronology of removals

Figure 10technoefunctionalanalysis and descriptiori ose wear traces of the medium blades.

Considering the medium blades, the pieces ID 852 and ID 853 refits, in this case it is
interesting that the same configuration of the tool is creatd¢tle same core. Namely, pieces
that technologically play the e of predeterminingredetermined pieces from a tach
functional point of view present identicdde same prehensile and active portions (gpk
C2) (Tables, Figures 8 and 10).

As for the long flakes, we encountered specimens of every sizes: bigirmexahid small
in varying numbergFigures 11 and 12). This is the blamkh the most variations itechne
types, in fact of 9 pieces we noted 8 different sydes (Table3, Figures 8, 11, and 12).

Journal of Lithic Studie2018) vol. 5, nr.2, p. X¥xx DOI: https://doi.org/10.2218/jls.2745



18 G. Marcianiet al.
ID Pieces Big long flakes Techno-type Use wear description
Sub-type
ID 47 CDD-A2
+T
ID 320 CDD-A4 UTFt C:
Longitudinal motion on soft
} material, vegetal
1D 894 CDD-Al
+T
ID 165 CDDD-D2 UTFt C:
Longitudinal motion on hard
material
ID 636 CDDD-D2
+T+T
ID 1632 CCDD-Cl UTFt C:

Transversal motion on hard
material

"""" Use wear traces
[ UTFp
— Haoked sid
acked side
Bl (cm |
n# Oricntation and
chronology of removals

Figure 11 Technefunctionalanalysis and descriptiaf use wear traces of the big long flakes.

Flakes are represented omfysmall and medium sizggigures 13 and 14). The main

defining featurein these pieces is the presence3oframed backed sides (techtype D)
(Table8, Figures 8 and 13Probablybecause of their small dimensgithese small pieces,

showa particular prehensile need that could be Inyethe 3 backed sides, artifice that permit

the creation of trihedrons.
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ID Piceces Medium long flake Techno-type Use wear description
sub-type
ID 1628 - e - CDDD-D3
200 60 +T+T
W=
90°
<D
ID 318 CDD-A2
ID Picces Small long flakes Techno-type Usc wear description
sub-type

ID 1512 ) CDD-A2 UTFt C:

90 =171 +T Longitudinal motion on hard

(N =ES !
ay: 809 ’ 30° ) material
= = it (|.w (1 ¥ 0 | 0 em Use wear traces
‘ b/ [ UTFp
— Backted side
cm
= n# Oricntation and
chronology of removals

Figure 12 Technefunctionalanalysis and description of use wear tradethe medium longflakes and small
long flakes.

4.3. Use-wear analysis

Of the examined sample (34), 21 tools show evidence of use, 9 pieces displayamclear
uncertaintraces because of pedtpositional modifications, 4 artefacts do not reveaivsar
at all. We notd that in the majority of theases useeartraces werdound on the portion of
the pieces recognizex$ activeby thetechno-functional analysis. Onily one case traces were
found on another edge which was not recognized by tefthmubional analysis (ID 991,
Figure 13). In other cases, there was not enough microscopic evidence to prove the techno
functional reading.

Going more into detail, 22 UTFt wenrgsed, in particular we note20 cutting edges
(UTFt C) and 2rihedrons(UTFt T). In adlition, traces wergisible on 2 prehensile portions
(UTFp). Eachartefactshowed evident tracesn onlyone UTFt, with the exception of the
piece ID 1384 where its 3 UTFt shedtraces (Figure3).

Due to thefact that nicro-wear traces (polishegre bynature not very evidenfor
several piecest wasinferredonly the action carried out and general information about the
hardness of the worked material. Nevertheless, as a general functionahscemaydeduce
that technetype analysed was regularly ads for various tasks (Tables 8 and 9). The tools
were used for processing hard (9), séamid (8) and soft materials (5). Such a variety is
confirmad also when worked materials have beletected, as both vegetal (4) and animal
tissues (4) were processé&dble9, Figure b).
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ID Pieces Medium flakes Techno-type Use wear description
Sub-type
ID 371 9 CDDD-D2 UTFt C:
oo e lw3 1 +T Transversal motion on hard
ﬁ MY = \ ‘ material, wood
90° | -—
=
ID 712 CDDD-D2
+T
90,
I E a2
20° =
9
=
ID 632 CDDD-D2
+T
ID 991 CDDD-D1 UTFt C:
+T Longitudinal motion on soft
material
ID 1012 CDDD-D2 UTFt C:
+T Longitudinal and transversal
motion on hard material, wood
ID 82 CDD-AS UTFt C:
Longitudinal motion on semi hard
g material, animal
ID 531 CDD-A2 UTFt C:
Longitudinal motion on hard
material
ID 906 CDD-A2 UTFt C:
Longitudinal motion on semi hard
material, animal, dry skin
ID 846 ¢ceop-€t Use wear traces
UTFp
— UTFt .
—— Backed side
lem
n# Orientation and
chronology of removals

Figure 13 Technefunctionalanalysis and description of use wear traces of the medium flakes.
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ID Pieces Small flakes Techno-type Use wear description
sub-type
1D 214 CDD-A1 UTFt C:
+T Longitudinal motion on hard
g material
ID 414 CDDD-D2
+T
1D 882 TDDD-E UTFt T:
oG Carving on hard material
‘h"" 1 +, (O I Use wear traces
90° [T VN —_ UTFp
Q- ~§ T =i
—— Backed side
50° Il [ cm
n# Orientation and
chronology of removals

Figure 14 Technofunctionalanalysis and description of use wear traces of the small flakes.

Figure B. Usewear polish orthe bg blade ID 1384 (the scal@ris 500 pum.).
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Table9. Correlation among active parts (UTFt C: cutting edge and UTFt T: trihedravement and worked

material.
Type of material Longitudinal Transversal Rotational Long+trans
and UTF motion motion motion motion Total

UTFt  UTFt | UTFt UTFt | UTFt UTFt | UTFt  UTFt

C T C T C T C T

Soft 2 1 3
Semi-hard 5 5
Hard 3 1 2 6
Wood 1 1 1 3
Herbaceous 1 1
plants
Soft animal 1 1
tissues
Semi-hard animal 2 1 3
tissues
Total 15 1 4 0 1 1 0 22

UTFt C are used mainly for longitudinal actions and to a lesser extent inersasv
movements. The transversal actions are carried out by cutting edges déthanples, in
particular when hard materials were processed. Comparirgd/onaterials and motionse
may concluddhat the transversal actions were mostly performed on hard materibd the
longitudind ones on all types of materi@lables 8 and 9, Figures 9 to 14 an{l 16

Few items are employed in mixed actions. A ngITFt C, of the flake ID 1012, was
used with both longitudinal and transversal moveméat processing vegetal material
(Figure 13, Tables 8 and 9). Whereas two different UTFt C of the big blade ID 1384 wer
both used for longitudinal actions and UTFas employedn a rotational maon. In both
cases animal tissue wpsocessed (Figures]l Tables 8 and 9).

By means ofa technefunctional analysis, 2frihedronswere identified, but traces were
found on only two UTFt T of which one was involved in a rotational motion (pieces ID 1384 -
Figure B), and the other in a longitudinal action (pieces ID 88®&yure 17) (Tables 8 and 9).
These tools were used for processing hard and sardimaterial.

Evidence of probable hafting traces on UTigdetected onvto pieces (ID 1020 and ID
919), confirming the hypothesis tifetechnefunctional analysis. In both cases, the traces are
located on the backed sides of the tools (Figures 9 and 10). In both cases, the traves are fe
bright spots located on the backed sides of the tools.

5. Combined use of techno-functional and use-wear analysis

The result obtained by the combined use of the teflmctional andusewearanalysis
gives a consistent result. In fact, in the sampled pieces, we note that injtini¢éynoé the
pieces theisewearanalysis confirmed the interpretation given in the tedlunational study.

We note that sometimes the same teetype are installed on different blanks, as in the
case of sultype A2 and D2, a recurrent combination in almost all blanks. Then again, other
technotypes seem to be specific to some blanks, such as t¢gbed3. Moreover, some
blanks are the support for several tectypes,e.g, the big blades present quite a number of
different combinations, and they seem to be made to purpose unique tools. In contrast, other
blanks support few techrgpes, as is the case with medium flakes where most of them

support the techntype D (Table 8).
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Figure B. A. ID 852 - usewear polish interpreted as due to processioff wood(the scale bar is 50Qum);
B. ID 906 - edge rounding associated with wgear polish from cutting dry skin (the scale bar is gad; C. 1D
531- edge scarring related to cutting hard material (the scale b&r¢sn0).
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o

Figure 17 Usewear polishassociaté with edge rounding of the small flake ID 882 (the scale bar is 200 um).

A very remarkabléactis that the techntypes are consistent with their actual use, in fact
we notel that some techntypes were used for specifactivities as is the case wittechnoe
type A, which is mostly used for cutting (longitudinal movement). On the other hamnel, the
are techndypes,suchas C and Dwhich are employed in a varietf activities such as
cutting and scraping (respectively longitudinal and transversal maws). In adition, some
technotypes met particular need, as is the case wéthnotype E, which can be considered
unicumin the collection both froma structural anda functional point of view, in fact this
piece (a UTFt T framed by 3 backsttle3 was used for carvingF(gure 173. Finally, in
technotype Ba very specific constructioaf the piece (also produced by retouch) does not
correspond the same activity, one is used for scraping and the other for cutting, however bot
pieces are related tatchering activities{able8).

6. Conclusions

A first methodological observation wabat the integrated use of techiumctional
analysisand usewear analysis yields consistenthyatching resultgo the benefit of both
technologists anttacceologistsThanks to this combined method we get much closer to the
human realities where there were several needs to, smideseveral tools to be manufactured.

This workansweredhe three maigueries posed at the beginning of this research.

1. Weproved that th target olgcts (productioraims) were als@actually used as functional
objects(functionalaims),i.e. a large number of items shows wgear.

2. We notd that each productieaim actually comprisi several techntypes employedor
different purposes. &mely, through the technological approach Vearnedthat the
productionaimswasflakes, convergent flakes and backed flakes. Thanks to this study,
we perceive great diversity bothstructure andunctionality of these tools, notirtat
to each class of target objects corresponds a set of different functional ,cdgeetch
category actually comprises several blanks, and b&utk could be the support for
several techntypes.

3. Finally, we also proved that tools witlsecificstructure aimetb lve a specificask.
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The encouraging results of this study motidais to continue in this directipanalysing
the other two categories (tydanks B and C) in order tobtain a largeset ofstatistically
significantdata.

Lastly, one question remains: the trihedwasidentified by techndunctional analysis
but presented tracaa only 2 cases. For this reason, wenivéo know why there is such little
evidence of usage on these pieces. Is it because the action did not leave sbientyagss,
or because this part was not used? We could also hypothesise an artificiadandueato
possibly misleading criteria of identhtion. To be able to answérese questions we are
planning to set up an experimental protocol to verify the functional pattentthetrinedron,
possibly applying more restrictivaiteriafor its identification, based atme technical criteria
presenbn the two items whickhowed clear useear traces
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