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Abstract 

The aim of this study is to understand Neanderthals’ techno-functional behavior 
at Riparo Tagliente (VR). To this purpose, the use-wear analysis on the lithic 
artefacts from the upper levels of the Mousterian sequences was carried out. In 
particular, two main features of the Mousterian lithic assemblage of Riparo 
Tagliente are considered: how the laminar component and the pointed tools were 
differently used. The use of blades in the Mousterian period represents a debated 
issue: many scholars interpret the Mousterian blades as specific tools used as 
butchering knives, while others underline their use as undifferentiated tools. The 
use of pointed tools is also an interesting topic: if different scholars stress their 
undifferentiated use, others propose their use as spear points. The use-wear 
analysis completed on the Riparo Tagliente’s Mousterian lithic assemblage 
highlights a general opportunistic behavior in the use of knapping products. 
Concerning the relation between the artefacts’ use and their typology, the data 
collected suggests a relation between blades and butchering activities and an 
undifferentiated use of pointed tools. Our study also underlines the identification 
of wear traces on flakes that are usually considered as waste products (i.e. 



 

 

management-flakes of Levallois cores and reshaping flakes), suggesting that we 
should reconsider the definition of waste products in the light of the use-wear 
analysis results. 
 
Keywords:  Middle Paleolithic, Neanderthals’ techno-functional behavior, 
Mousterian, blade, pointed tool, Use-wear analysis. 
 

1. Introduction 

 

Riparo Tagliente is a well-known archaeological site located in a rock-shelter in 
north-eastern Italy. The site has been known and excavated since 1958 and 
thousands of lithic artefacts and faunal remains have since then been found, 
together with some human remains (Arnaud et al., 2016; Bartolomei et al., 
1982). The archaeological deposit of the site contains lithic and faunal remains 
belonging to different human occupations referable to: Mousterian, Aurignacian 
and Epigravettian (Bartolomei et al., 1982; Arzarello, 2003; Thun Hohenstein 
and Peretto, 2005; Peresani, 2010; Bianchi, 2011; Arnaud et al., 2016). The 
excavation of the Mousterian levels allowed the recovery of lithic artefacts and 
faunal remains referable to many different occupations; in the upper layers of 
the Mousterian sequence (layers 34 to 37), the human occupations seem to be 
more intense (Bartolomei et al., 1982). This hypothesis is supported by lithic 
technology (Arzarello, 2003; Arzarello and Peretto, 2005; Carmignani, 2017), 
archaeozoology and palaeontology studies (Thun Hohenstein and Peretto, 2005; 
Thun Hohenstein, 2006). The aim of this research is to understand Neanderthals’ 
behaviour during the phases documented in the upper levels of the Mousterian 
sequences of Riparo Tagliente through the use-wear analysis of the lithic 
assemblage, in order to obtain results comparable to the ones obtained in similar 
published studies (e.g. Shoumacker, 1993; Lemorini, 2000; Martínez and Rando, 
2001; Lemorini et al., 2003; 2016; Claud, 2012; Lazuén, 2012; Lazuén and 
Delagnes, 2014; Lazuén and González-Urquijo, 2014; Berruti, 2017; Picin et al., 
2020a; 2020b). In this paper, two main features of the Mousterian lithic 
assemblage of Riparo Tagliente  were considered for use-wear analysis: the way 
in which the laminar component was used (Bianchi, 2011; Carmignani, 2017) 
and that of pointed tools (i.e. Mousterian points, Levallois points and triangular 
flakes sensu: Sisk and Shea, 2003). The use of blades in the Mousterian period is 
quite well documented, but it also represents a debated issue (Lemorini, 1992; 
2000; Ameloot-Van der Heijden, 1993; Beyries, 1993; Arrighi et al., 2009). In 



 

 

some of these studies, blades are interpreted as specific tools used as butchering 
knives (Ameloot-Van der Heijden, 1993; Beyries, 1993; Lemorini, 2000), while 
others underline their use as undifferentiated tools (Arrighi et al., 2009). The use 
of pointed tools during Mousterian is also an interesting topic: if different 
scholars stressed their undifferentiated use (Beyries and Plisson, 1998; Moncel 
et al., 2009; Goval et al., 2016), others have proposed their use as spear points 
(Boeda et al., 1996; Shea, 1997; Shea et al., 2001; Bonilauri, 2010; Lazuén, 
2012; Lazuén and González-Urquijo, 2014). Some scholars linked these tools to 
the exploitation of vegetal resources (Groman-Yaroslavski et al., 2016). The 
use-wear study of blades and pointed tools was carried out on a sample of 
artefacts coming from the different layers of the Mousterian sequence. 
Moreover, a use-wear analysis was conducted on the whole lithic assemblage 
from layer 36 of the internal survey pit, which is the most abundant and most 
well preserved of the sequence (Arzarello, 2003; Arzarello and Peretto, 2005). 
This study was carried out in order to understand if there were correlations 
between the typology of tools, the knapping method applied, and the materials 
being manipulated. Concerning scrapers, for example, despite their definition 
that suggests their functional homogeneity, different functional studies show that 
these tools were used for several tasks (Texier et al., 1998; Lemorini, 2000; 
Hardy, 2004; Claud, 2012): a study on the Quina and demi-Quina scrapers from 
the Yabrudian levels at Qesem Cave (Israel), highlights that these were used in a 
great variety of activities, from woodworking to butchering and other various 
activities (Lemorini et al., 2016; Zupancich et al., 2016b). Even more 
interesting, for our purpose, are two studies conducted on the discoid lithic 
products of Fumane cave, level A8 and A9. (Italy, MIS 3) (Lemorini et al., 
2003) and on the particular lithic industry of the second occupation phase of Le 
Pucheuil (France, MIS 6) (Lazuén and Delagnes, 2014). In the case of Le 
Pucheuil the flakes produced through a reduction sequence, called Le Pucheuil-
type, were analyzed. Also, in these cases the functional analysis confirms that 
products coming from the same kind of reduction sequence and with similar 
morphometric features, were used to process a wide range of materials, like 
hide, wood and non-woody materials and for butchering activities (Lazuén and 
Delagnes 2014). In other cases, the functional analysis applied on Middle 
Palaeolithic lithic industries identified a link between a particular kind of tool 
and the material on which it was being used, for example denticulates used for 
wood working activities.  As in the study conducted by Martínez and Randoon 
level Ja of Abric Romaní, on 6 different refitting sequences made with 31 



 

 

different products, 11 of which were retouched elements (Martínez and Rando, 
2001). The purpose of this research is to investigate whether there is, in the 
Mousterian levels of Riparo Tagliente, an unambiguous relationship between the 
typology and/or the knapping method of the lithic artefacts and their use. 

 

2. Description of the site 

 

The Tagliente rock-shelter is located in the Venetian Prealps (Stallavena di 
Grezzana, Verona, northeastern Italy) on the west side of Valpantena. It is 
situated in the bottom of one of the main valleys of the Monti Lessini which are 
part of the pre-Alpine range, at an altitude of 250 m a.s.l. (Fig. 1). The shelter 
opens a few meters above the valley floor, at the base of the western slope of the 
Tregnago mount. From an ecologic point of view, the rock-shelter occupies a 
strategic position at the intersection of different topographic features: the plain, 
the valley-bottom, the rocky slopes and the top of the massif. This location 
offered the inhabitants of the site the possibility of exploiting different 
landscapes, rich in faunal and vegetal resources, which varied in distribution 
over time (Bartolomei et al., 1982; Bertola, 2001; Arzarello, 2003; Bianchi, 
2011; Berto et al., 2018). The stratigraphic sequence of Riparo Tagliente is the 
result of different phases of human presence corresponding to Mousterian, 
Aurignacian and Epigravettian occupations (Arzarello, 2003; Thun Hohenstein 
and Peretto, 2005; Bianchi, 2011; Bartolomei et al., 1982; Bartolomei et al., 
1984; Arnaud et al., 2016; Berto et al., 2018; Fontana et al., 2009; 2018).  
 

Figure 1: Riparo Tagliente. Site position; Map of the excavation area: in light blue the two trenches where the 
Mousterian levels were explored, the dotted line represents the extension of the Medieval excavations and the 
purple line represents the actual rain line of the shelter (modified from Bartolomei et al, 1982 and Carmignani 
2017). 

 

2.1 Stratigraphy and chronology  
The lower part of the stratigraphic sequence, containing the Mousterian lithic 
industries, has been identified in two survey pits, one placed in the internal part 
of the shelter and the other in the external part. The two areas  were correlated 
on the basis of the lithic assemblages (Arzarello, 2003) (Fig.1). The lower part 
of the stratigraphic sequence of the internal survey pit begins with "terre rosse" 
of colluvial origin, resulting from soil erosion outside the shelter and 
corresponding to the initial phase of the Würm (isotopic stage 3) (units 1a, 
layers 52 to 44). During this depositional event, the climate was characterized by 
cold, damp winters and dry summers (Bartolomei et al., 1982; 1984). The 



 

 

overlying layers of the lower series (layers 43 to 25) constitute unit 1b: layers 43 
to 40 are characterized by a massive rockfall and clasts deriving from the 
degradation of the wall. The top of the Mousterian sequence (layers 39 to 31) is 
formed by loess, intercalated with thin levels of shatter stones. The presence of 
loess attests an arid periglacial environment, while shattered stones are 
characteristic of a more humid glacial environment (Bartolomei et al., 1984).  
Layers from 30 to 25 recall the above-mentioned features but at the top an 
interruption of the loess sedimentation is visible. Layer 25, that seems to be in 
stratigraphic continuity with the sequence below, is characterized by the 
presence of an important pedogenetic phenomenon found in association to an 
Aurignacian lithic industry containing Dufour bladelets (Bartolomei et al. 1982; 
Arzarello 2003). This first part of the sequence was interrupted by an erosive 
episode, due to Progno of Valpantena, the creek that at present flows at the 
bottom of the valley. Sediments referable to the end of isotopic stage 2 (Late 
Glacial) lay on this erosive surface forming a thick sequence with rich evidence 
dated to the late Epigravettian (Bartolomei et al., 1982, Fontana et al 2009, 
2016). No radiometric dates are available for the Mousterian sequence of Riparo 
Tagliente. However, layer 25 containing an Aurignacian industry with Dufour 
bladelets provides a good terminus ante quem (Bartolomei et al., 1982; 
Arzarello, 2003). Moreover data of faunal, sedimentological and archaeological 
studies, suggests a chronology spanning between MIS 4 and 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 upper Mousterian layers (from 41 
to 35) than in the lower ones. The majority of the large mammal remains from 
the Mousterian layers consists of teeth, mandible fragments, limb elements, 
vertebrae and sesamoids belonging to adult and sub-adult ungulates (Thun 
Hohenstein, 2006). The most represented species is Capreolus capreolus 
followed by Cervus elaphus, Capra ibex and Rupicapra rupicapra. The 
carnivore assemblage is dominated by Canis lupus and Ursus arctos followed 
by Vulpes vulpes. Among rodents, Marmota marmota is the most frequent. In 
the lower layers (44-52), the composition of the faunal assemblage remains 
unchanged among artiodactyls, while carnivores increase in number and variety 
of represented taxa (Canis lupus, Vulpes vulpes, Ursus arctos, Panthera pardus, 
Meles meles and Martes martes) (Bartolomei et al., 1982; Thun Hohenstein and 
Peretto, 2005; Thun Hohenstein, 2006). The abundant presence of neonatal or 
fetal cervids remains, suggests that Neanderthals occupied the rock shelter 
mainly during spring. Cut-marks and intentional bone fracturing are mostly on 
artiodactyls and on some Marmota marmota diaphysis (Thun Hohenstein, 
2006). The human activities recorded on bones are well documented along the 



 

 

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

2.3 The Mousterian lithic assemblage 

The Mousterian lithic assemblage is characterized by the use of different 
knapping methods, all carried out on local raw materials (i.e. different kinds of 
local cherts) collected in the surroundings of the site, usually from the bed of the 
Progno river (Arzarello, 2003; Arzarello and Peretto, 2005). The proportion of 
each flint type in the Mousterian levels reflects those that can currently be found 
close to the river: the Biancone flint and the organogenic one are extremely 
frequent in the form of pebbles with sizes ranging from a few centimeters  up to 
tens of centimeters.  Similarly to what is observed in the archeological levels, 
the flint pebbles of Scaglia Variegata and Scaglia Rossa are less frequent and 
generally  of smaller dimension (Arzarello, 2003; Arzarello and Peretto, 2005). 
The opportunistic knapping method is the most represented (c.f. S.S.D.A, 
Forestier, 1993) but the Levallois method (Boëda et al., 1990a; Boëda, 1993) is 
also present, applied with lineal and recurrent modalities. In the lower levels, 
centripetal recurrent Levallois is the most frequent while in the upper part of the 
sequence unipolar recurrent Levallois becomes dominant (Arzarello, 2003; 
Arzarello and Peretto, 2005). Although the discoid method (Boëda, 1993; 
Peresani, 2003) is not one of the predominant reduction strategies in the 
considered lithic assemblage, its application reflects a good knowledge of this 
method by the human groups that occupied the site (Arzarello, 2003; Arzarello 
and Peretto, 2005; Carmignani, 2017). The discoid method is attested both as an 
independent reduction strategy and as a final stage of exploitation of Levallois 
cores (Arzarello, 2003; Arzarello and Peretto, 2005). One of the main 
peculiarities of the lithic assemblage is the presence of a volumetric laminar 
débitage that increases in importance along the sequences starting from level 36 
(Arzarello, 2003; Arzarello and Peretto, 2005; Bianchi, 2011; Carmignani, 
2017). The exploitation of the volume develops from a single striking platform 
or, more rarely, from two opposite striking platforms, generally following a 
recurrent and semi-tournant approach. The laminar products obtained, are often 
thick; the butts are smooth and a few mm thick. The edges of the blades are 
often irregular and more frequently convergent than straight, and the ribs are 
generally sub-parallel (Arzarello, 2003; Arzarello and Peretto, 2005; Bianchi, 
2011) (Fig. 2 and Fig. 3). The formal tools mainly consist in side-scrapers and 



 

 

denticulates made on opportunistic products and, more rarely, on Levallois 
flakes (Arzarello and Peretto, 2005; Carmignani, 2017). Mousterian points, 
Levallois points, pseudo-Levallois points and triangular flakes are also 
sporadically represented (Arzarello, 2003).  

Figure 2: General scheme of debitage methods and products (modified from Arzarello 2003). 

Figure 3: Layer 36: a) 1,2: blades; 3,5,7: Levallois flakes; 4,6: scrapers; b) 634/2 36 646 discoid core c) Q 634-
1 36 644 blade core (modified from Arzarello 2003). 

 

3. Materials   

3.1 Blades and pointed tools 

Different categories of items were analysed: blades, Levallois points, 
Mousterian points and triangular flakes coming from squares 635, 634, 614 and 
615 and from layers 34 to 37 of the internal survey pit (Tab.1). The artefacts 
selected for the analysis include 214 blades and 15 pointed tools. The blades 
presenting marked post-depositional alterations, such as white patina and 
pseudo-retouches were excluded. The low number of pointed tools here 
considered, is due to their low representation in the sequence. Additionally, the 
functional study, using both a Low and High magnification approach, was not 
possible on artefacts showing marked post-depositional alterations. Three of the 
selected pointed tools are pseudo Levallois points, five are Mousterian points, 
one is a Levallois point and six are triangular flakes coming from an 
opportunistic debitage.  

 

Table 1: Number and type of the lithic industry analyzed 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 layer 36 which was the best 
preserved of the entire sequence, began with a preliminary observation, with 
naked eye and with a stereomicroscope, in order to identify the artefacts with 
suitable characteristics for use-wear analysis (according to the criteria developed 
by Terradillos-Bernal and Rodríguez-Álvarez, 2017). In this preliminary phase, 
the considered sample was composed of all the débitage products (simple flakes 
and formal tools) with the exclusion of the lithics less than 2 cm long, that had 
been stored all together in paper bags, causing several conservation problems 
(i.e. marked and continuous edge removals that impede use-wear analysis). A 
total of 619 artefacts have been evaluated through the application of four 
criteria: completeness, presence of at least one functional edge, a suitable 
morphology for prehension or hafting and surface preservation (absence of 
marked post-depositional alterations). After this preliminary evaluation, the 
sample was composed of 60 débitage products from level 36, corresponding to 
about 10% of the entire sample (Tab.2). 

Table 2: lithic assemblage from layer 36. 

Lithic industry 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 that the lithic assemblage is in 
good state of preservation, although some products have thermal alterations and 
small amounts of white patina. However, it suffers from some conservation 
problems: all the Mousterian lithic artefacts come from excavations carried out 
in the 80s and they were stored for many years in large groups in wooden boxes 
or paper bags, except for some that were individually stored in little paper bags. 



 

 

The storage in large groups favored the formation of pseudo-retouches on the 
edges, preventing a proper analysis of edge removals. Edge removals due to 
post-depositional phenomena were easily recognizable because they were 
randomly distributed on the surfaces of the artefacts (even in the areas distant 
from the edges) (Shea and Klenck, 1993; Asryan et al., 2014; Lemorini et al., 
2014a; Asryan, 2015). 
Sometimes, this type of preservation can produce the complete (or partial) 
destruction of the original edges of the lithic tools. The storage in single paper 
bags favored the deposition, on the edges, of micro residues of the glue sealing 
the bottom of the bags (Fig. 4). Glue residues is extremely durable and can 
prevent the use-wear study of polishes. Another problem, affecting especially 
the formal tools, is the presence of graphite on the edges, probably due to the 
tools being drawn (Fig. 4). These factors contributed to the reduced number of 
the sample analyzed.  
 
Figure 4: RT 36 534; Levallois flake RT 36 534 with pseudo-retouches (dotted line) and graphite signs (circle); 
residues of glue on the edge. 

 
 

4. Methods 
 

4.1 Use-wear analysis method 
Each selected artefact was gently washed with warm water and soap, then 
soaked in an ultrasonic tank containing a mixture of demineralized water (75%) 
and alcohol (25%) for 3 minutes and finally dried in the open air. The use-wear 
analysis was carried out with an integrated approach that uses the low power 
approach (Odell and Cowan, 1986) in combination with the high power 
approach (Keeley, 1980). Several studies (e.g. Lemorini et al., 2014; Wilkins et 
al., 2015; Moss, 1983; Beyries, 1987; Ziggioti, 2011; Van Gijn, 2014; Berruti 
and Daffara, 2014; Cruz and Berruti, 2015) show that the use of both the 
methodologies is more effective and productive. This kind of study was 
conducted to provide a more detailed understanding of the activities carried out 
with the lithic artefacts and to support the diagnosis of the processed materials 
(e.g. Keeley, 1980; Ziggioti, 2005; Lemorini et al., 2006; 2014a; Rots, 2010; 
Van Gijn, 2014). The diagnostic impact fractures, from now on referred to as 
DIFs, which are useful for the study of pointed elements (Lombard et al., 2004), 
concern especially the macro-fractures of stone-tipped weapons. These macro-
traces are usually interpreted as indicating penetrative action (Iovita et al., 
2014). Evidence of DIFs is crucial in the identification of the use of a tool as a 
projectile. Experiments on this matter were developed in the 1980s (e.g. Odell, 
1981; Fischer et al., 1984). More recently, other authors (Dockall, 1997; Iovita 
et al., 2014) described a combination of the major DIF categories. These 



 

 

scholars worked on the establishment of a set of DIFs combining experimental 
research, and studies of equifinality in order to differentiate impact fractures that 
occur in hunting contexts. Also, by comparison, the aim was to eliminate from 
the ‘diagnostic’ category fractures that are related to other actions (Dockall, 
1997; Iovita et al., 2014; Lombard, 2005a; Odell, 1981; Odell and Cowan, 1986; 
Pargeter, 2013).  
During the present analysis different microscopes were used: a stereomicroscope 
Seben Incognita III with magnification from 20x to 80x, a stereomicroscope 
Leica Ez4 HD with magnification from 8x to 35x, a metallographic microscope 
Optika B 600 Met with oculars 10x, 5 objectives PLAN IOS MET (5-10-20-50-
100x), polarizing filters and bright and dark field equipped with a digital camera 
Optika B5 and a metallographic microscope AmScope ME300T-M (40X-640X) 
equipped with AmScope MD600 camera. 
 
4.2 The experimental collection 
An experimental reference collection of 50 lithic artefacts (20 blades, 6 points 
and 24 simple flakes) was built in order to have a basis for comparison of the 
traces detected on the archaeological artefacts, and for the data issued from the 
bibliography (e.g. Lemorini et al., 2014a; 2014b; Wilkins et al., 2015; Moss, 
1983; Beyries, 1987; Ziggioti, 2011; Van Gijn, 2014; Berruti and Daffara, 2014; 
Cruz and Berruti, 2015). The reference collection is composed of lithic artefacts 
made on local flint, collected in the Progno river. Due to the fine texture of the 
flint types available at the site and the nearby Pogno river (Arzarello, 2003), all 
kinds of traces are highly observable (Bianchi, 2011).The lithic artefacts were 
obtained with different knapping methods attested in the considered lithic 
assemblage, i.e. discoid, Levallois, S.S.D.A. and laminar applied by direct 
percussion with hard hammer (Boëda et al., 1990a; Boëda and Böeda, 1993; 
Boëda, 1994; Peresani, 2003; Arzarello et al., 2011). The experimental artefacts 
were used to process bone, meat, hide, wood and for butchering activities for 5 
and 10 minutes (Fig. 5, Fig. 6 and Tab. 3 and 4). Concerning the pointed tools, 
an experiment was set in order to identify their possible use as spear points. 
With reference to Berger & Trinkaus’ research  (1995) on the anatomical 
distribution of traumatic lesions among the European and Near Eastern 
Neanderthals, it was hypothesized that among Neanderthals the use of pointed 
tools was common as hand-held  thrusting spears. This data is also confirmed by 
the studies completed by Churchill (Churchill, 1993; Churchill and Rhodes, 
2009), and the efficiency of the trusting spears (more then 500J of impact force) 
has also been demonstrated in recent studies conducted by Coppe and colleagues 
(Coppe et al., 2019). A 7 cm forequarter of pork, which included ribs and skin 
was used as a target. It was placed horizontally over a plastic sheet, on a stone 
floor “in a cleared space in the open to simulate an animal trapped in a pit” 
(Lombard et al., 2004). Far from replicating a living target, this option was 



 

 

chosen because of technical constraints and to avoid related sanitary issues 
(Shea et al., 2002). Also, one should consider that the fractures on lithic tools are 
directly related to mechanical and physical variables, such as velocity and the 
force applied (Hutchings, 1999; Coppe et al., 2019). In the specific experiments, 
it was not possible to take force measurements: all the experiments were, 
therefore, performed by the same person in order to have some fixed parameters, 
i.e. gender (male), height (1,70 m) and weight (70 kg). The experiments under 
study were performed at a very close range from the target, using one single 
thrusting trial, which is accordingly and primarily a quasi-static loading action. 
This experiment is  similar to the experiments conducted by other authors 
(Hutchings, 1997; Shea et al., 2002; Lombard et al., 2004). Six pointed flakes 
obtained with the S.S.D.A. method, were used as spearheads. 
For the shaft, six pine-wood pieces were used, 120 cm long and with diameters 
spanning from 2 to 1,3 cm. The hafting system of the points on the shaft was 
obtained with two methods. Three spear shafts had one-sided notch and the 
other three had  a simple notch (Lombard et al., 2004; Lombard, 2005b). To 
better stabilize the lithic tools on the spear shaft, glue was used, and they were 
secured with plant-fiber strings. It was decided to perform a single action of 
two-handed spear thrusting for each spear, and all the actions allowed hitting the 
target (skin, meat and ribs) without impacting the ground (Fig. 2 and Fig. 3) 
After use, each artefact was gently washed with warm water and soap, then 
soaked for 3 minutes in a mixture of demineralized water (75%) and alcohol 
(25%) in an ultrasonic tank and then dried in the open air. For each artefact the 
time of use, the manipulated material, and the action performed were registered 
in a database. The analysis of the lithic artefacts of the reference collection was 
completed using the same method above described. 

 
Table 3: blanks used for the experimental collection divided by: action (T: transversal; L: longitudinal), time of 

use (5: 5 minutes; 10: 10 minutes) and production method. 

 

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

Material Discoid Levallois SSDA Blade 

  
T.  
5 

L. 
5  T. 10  

L. 
10 

T.  
5 

L. 
5  

T. 
10   

L. 
10 

T.  
5 

L. 
5  T. 10  

L. 
10 T.  5 

L. 
5  T. 10  L. 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     1 1   1 1 1 1 1 

Non woody plant                   1       1   1 

Dry Hide     1               1   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 



 

 

example of hafting systems (from Fisher et al. 1984); g): hafting the experimental point 6 by the archaeologist 
Jorge Tiago Correia; thrusting experiment. A – thrusting; B – detail of spear perforation; C – detail of 
perforation mark. 

Figure 6: Experimental collection a): longitudinal work on dry wood (line of polish from rough to smooth, with 
linkage of the topography of the polish); b): longitudinal work of butchering (smooth and flat spots (1) of polish-
bone, band of rough polish (2) - fleshy tissue); c): transversal work on antler (line of smooth and flat polish); d): 
transversal work on dry wood (line of rough polish); A- dorsal surface before use; B – dorsal surface after use; 
tip detail, ventral surface (spin-off fractures). 

Table 4: polish identified during the experimentation 

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

Wood 
well-developed line of polish from rough to smooth, with linkage of the 
topography of the polish; 

Herbaceous plants line of polish rough with a closed linkage 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 selected, allowed the identification of 
158 artefacts with anthropic traces, of which 151 present only edge removals 
linked to use, while 7 also present polish on the edges. 135 have macro traces 
referable to the use on soft and medium soft materials, and only 23 present edge 
removals linked with hard or medium hard materials (Table 5).  
Concerning the transversal action, 5 items present polishes: one presents traces 
linked to bone working, one exhibits traces linked to antler-processing and three 
exhibit traces of a mixed work (bone and meat) interpreted as a result of 
butchering activities (Fig. 7a and Fig. 8). 
Polish traces on the edges linked to a longitudinal action were found on 3 
artefacts: one presents a pattern of mixed polish linked to contact with bones and 
meat, therefore interpreted as a butchering activity; another shows traces linked 
to hide processing and traces linked only to meat treatment, interpreted as a the 
result of filleting activity, were identified on the last artefact (Fig. 7b and Fig.8).  
Concerning the pointed tools, the use wear analysis allowed identification of 
traces on 9 artefacts. Only two of them (both Mousterian points) present clear 
DIFs : one has polish linked to contact with hide, while seven show traces linked 
to processing different materials (see Tab. 6): one pseudo Levallois point 
presents traces of transversal actions linked to butchering activities, one 
Mousterian point presents traces of transversal work on bone, two triangular 
flakes present traces linked with butchering activities and the last one presents 
traces of hide processing. 
 



 

 

5.2 Results of the use-wear analysis of the layer 36 
The use wear analysis of the lithic assemblage of layer 36 allowed to distinguish 
23 artefacts with traces of use. Among them, 6 are Levallois flakes (3 lineal 
Levallois, 1 recurrent bipolar Levallois, 1 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 technical flakes. Two of the flakes 
with use-wear analysis show different zones of use: 1 sidescraper on a lineal 
Levallois flake has two different zones of use (Z.U.) referable to two types of 
traces (transversal work on indeterminable medium hard material and 
longitudinal work on fresh hide) and 1 unretouched recurrent unipolar Levallois 
flake with 2 Z.U. referable to the same type of traces (longitudinal action on 
bone). As shown in table 6, the use wear analysis led to the identification of 
different activities carried out in the site. They can be divided into three main 
groups: animal carcass processing (that include the categories of butchering, 
fresh and dry hide  processing, and bone manipulation) (12), vegetal material 
processing (3) and  manipulation of indeterminable materials (5) (Fig. 7, 8 and 
9). If we only consider the formal tools, use-wear traces were found only on 7 
side-scrapers (Tab. 8). 
 
Figure 7: a) R.T. 614/5 t.36 76 (flake) use wear traces interpreted as longitudinal action on fleshy tissues: small, 
diagonally oriented edge-removals with a  line of rough polish; b) R.T. 615/1 t.36 603 (flake) use wear traces 
interpreted as transversal action on bone: localized areas of smooth and flat polish; c) R.T. 614/5 t.36 591 
(flake) use wear traces interpreted as hide working: edge rims are heavily worn and polished (compact polish); 
R.T. 614/5 t.36 88 (flake) use wear traces interpreted as transversal action on bone: small and localized areas of 
smooth and flat polish. 

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

Figure 9: RT 614/3 t.34 561 (blade) use wear traces interpreted as longitudinal action of butchering: small, 
diagonally oriented edge-removals with a band of rough polish (fleshy tissues; a) and small and localized areas 
of smooth and flat polish (bone, b). 

 

 
 
 
 

Table 5: Use-wear traces of the blades grouped by action, macro traces and polish. 

Action 
identified 

Macro traces that indicate the 
status of the worked materials 

Polish that indicate the 
type of the worked 

materials Number 

Transversal Hard No 2 

Transversal Medium Hard No 8 

Transversal Medium Hard 
Butchering (bone and 

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 

Transversal Medium Soft 
Butchering (bone and 

meat) 2 

Transversal Soft No 18 

Longitudinal Hard No 1 

Longitudinal Medium Hard No 9 

Longitudinal Medium Hard/ Medium Soft No 12 

Longitudinal Medium Hard/ Medium Soft 
Butchering (bone and 

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 elements grouped by action, macro traces, polish and presence of DIFs 

Number Typology Action identified 

Macro traces that 
indicate the status 

of the worked 
materials 

Polish that 
indicate the 
type of the 

worked 
materials DIFs 

RT 169 Pseudo Levallois point Transversal Medium Soft Meat/Hide Non-diagnostic 

RT 188 Mousterian point Transversal Hard Bone No 

RT 212 Mousterian point Longitudinal Soft Hide 

Step fracture 
with a spin off 
> 6mm 
(ventral) 

RT 342 Mousterian point Longitudinal Soft No 

Small hinge-
terminated 
fracture, cone 
fracture and 
spin off > 6mm 
(dorsal) 

RT 7 Triangular flakes Transversal Soft Meat No 

RT 32 Triangular flakes Longitudinal Medium Hard Butchering No 

RT 205 Triangular flakes Longitudinal Soft Hide No 

RT 390 Triangular flakes Longitudinal Hard No No 

RT 585 Triangular flakes Longitudinal Medium Soft Meat No 



 

 

 
Table 7: Use-wear traces of the lithic artefacts of layer 36 grouped by action, method of debitage and worked material. (Tran. Act. =transversal action; Long. Act. = longitudinal 
action; Mix = mixed action; Indet. = indeterminate action). 

 
 

. 

 

 

Material 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 25

Discoid

1 168

Levallois Opp./SSDA/Indet.



 

 

Table 8: Use-wear traces of the formal tools of layer 36 grouped by action and worked material. (Tran. Act. 
=transversal action; Long. Act. = longitudinal action; Mix = mixed action; Indet. = indeterminate action). 

Material Sidescrapers Tot. 

  Tran. Act. Long. Act. Mix. Indet.   

Butchering         0 

Hide         0 

Soft animal tissue   1     1 

Bone/ Antler 2       2 

Wood 2       2 

Non-woody plant         0 

Dry Hide 1       1 

Indet.         0 

Soft         0 

Medium Soft         0 

Medium Hard         0 

Hard 1       1 

Tot.  6 1 0 0 7 

 
 
6. Discussion  
6.1 Blades and points use-wear analysis discussion 
The use-wear analysis of the blade assemblage from the Mousterian layers of Riparo 
Tagliente highlights some trends. The occurrence of intense activities is proved by 
the presence of blades characterized by different overlapping use-wear traces, thus 
demonstrating repeated and prolonged use over time. For longitudinal actions, the 
blades tend to be more elongated, exploited in a unilateral manner and characterized 
by overlapping traces that mainly affect the right edge of the support. These blades 
were being used mainly for the treatment of soft and medium-soft materials, referable 
to slaughtering activities and hide processing. The clear prevalence of transversal 
actions, especially directed towards the processing of soft and medium-soft materials, 
was found throughout the laminar assemblage analyzed. The comparisons of these 
results with other Mousterian contexts characterized by laminar productions is quite 
challenging. The main issue is the scarcity of similar studies, especially in the Italian 
context, together with the different methodologies applied to the analysis. Moreover, 
environmental and climatic factors, together with the variety of available resources 
affect the chance of making relevant comparisons. However, analogies can be found 
with the Mousterian deposit of Grotta Breuil (Lemorini, 2000), especially concerning 
the activities carried out and the choice of the blanks. As for Riparo Tagliente, 
transversal actions are dominant, if compared to the longitudinal ones, and in this 
case, slaughtering activities, hide processing and woodworking are the most 
frequently attested. For treatment  flesh masses, the use of un-retouched blanks seems 
to be aimed at maximizing the functional potential of the cutting edge, as shown by 
experimental studies (Alhaique and Lemorini, 1996). Similar considerations can be 
made for the site of Riencourt-lès-Bapaume (Ameloot-Van der Heijden, 1993; 



 

 

Beyries, 1993) which is mostly comprised of retouched blades,mainly exploited for 
slaughtering activities. In the Mousterian site of Santa Croce (Arrighi et al., 2009), 
the laminar production is  primarily used for longitudinal actions, in contrast to what 
has been so far observed at Riparo Tagliente and Grotta Breuil. Unfortunately, 
considering the current state of research, the formulation of a reliable hypothesis 
about the general function of laminar tools in Mousterian contexts seems to be quite 
difficult. The apparent recurrence in the European area of blades used for the 
processing of flesh masses could be, in our opinion, conditioned by the reduced size 
of the sample being analyzed. 
The use-wear analysis of Levallois, pseudo-Levallois, Mousterian points and 
triangular flakes allowed observation of traces on 9 blanks, coming from squares 635, 
634, 614 and 615 and from layers 34 to 37 of the internal survey pit. Diagnostic 
Impact Fractures (DIFs) were identified on two Mousterian points (RT 212 and RT 
342). Concerning the other points under study, they present use-wear traces linked to 
butchering activities (Tab.6). This data is consistent with what has been defined as 
the “mobile character of Middle Palaeolithic points” (Goval et al., 2016): i.e. the non-
univocal use of these instruments as spearheads. Other studies obtained similar 
results, for example the work developed by Rots on the site of Biache-Saint-Vaast, in 
which pointed tools were used as butchering knives (Rots and Plisson, 2014). 
 
6.2 Discussion of the use-wear analysis of the layer 36 
The analysis of the lithic industry of layer 36 provided a good a comparison with the 
data obtained from the study of two particular categories: blades and pointed tools. 
More than one third (38%) of the selected sample from layer 36 shows diagnostic 
traces of use (23 artefacts). Moreover, a fraction of the selected artefacts could have 
been so lightly used that no visible traces developed, and another fraction may have 
suffered severe damage during storage that obliterated traces of use. Although 
probably under-represented, the total number of artefacts with use wear traces, 
suggests an interpretation of the use-wear patterns. The processing of animal 
carcasses was often performed, including different phases of carcasses exploitation: 
butchering, fresh and dry hide processing, bone and soft animal tissues treatment. 
Among artefacts classified as butchering tools there are some items with traces 
related to contact with fleshy tissues in association with traces of contact with bone or 
fresh hide (16%; 4 tools) that are referable to activities such as skinning, evisceration, 
disarticulation and de-fleshing of carcasses (Lemorini et al., 2006). The tools with 
traces of dry hide processing (3 tools in total) suggest the presence of some type of 
tanning activity performed in the site (Beyries, 1987; Anderson-Gerfaud, 1990; 
Lemorini, 2000; Palmqvist et al., 2005; Lemorini et al., 2016) (Fig.8). Bone 
manipulation (20%; 5 tools) can be referred to the periosteum removal (for the 
transversal action 2 artifacts) (Grayson, 1984), or to disarticulation activities 
(Fig.7,8). Both these activities are also attested by the archeozoological study of the 
faunal remains of layer 36 (Thun Hohenstein and Peretto, 2005; Thun Hohenstein, 
2006). The tools with traces of contact with fleshy tissues (4) are probably linked to 
fillet activities (Fig.8). Three blanks show traces linked to woodworking. Many 



 

 

studies conducted on Mousterian sites observed that the processing of vegetal 
materials is very rarely recorded and usually it is absent or scarce as testified in 
numerous cases: Tares-Dordogne; La Combette - Vaucluse; Vault Romani – 
Catalonia; Grand Champ - Loire and La Mouline – Dordogmodene (Claud et al., 
2013). Furthermore, in some Middle Paleolithic sites wooden remains , although not 
very abundant, are well-known: at Schöningen (300 Ka B.P.), several wooden spears 
have been found (Schoch et al., 2015); at Poggetti Vecchi, (171 Ka B.P.) 39 wooden 
tools have been found (Aranguren et al., 2018) and from Aranbaltza III, around 90 Ka 
B.P, a digging stick, in its last stages of production, was recovered (Rios-Garaizar et 
al., 2018). Diachronic studies such as the ones conducted at Atapuerca, show that the 
use of wood is more intense in the Middle Paleolithic than in the Lower Paleolithic 
(Bencomo Viala et al., 2020). This evidence allows us to speculate that the wood-
working traces found can be interpreted as a result of the manufacture of spears or 
other  useful wooden objects (Rots and Hardy, 2015; Bencomo Viala et al., 2020).  
In the selected sample there are some formal tools (17 over 60): part of them have 
traces of use (7) and all are side-scrapers (Tab.8). The analysis of the use-wear data 
of the side-scrapers seems to indicate that there was a preferential use, although not 
exclusive, of these tools for the treatment of materials with a medium/high hardness, 
such as bone and wood. However, some use-wear analyses (Texier et al., 1998; 
Lemorini, 2000; Hardy, 2004; Claud, 2012; Wilkins et al., 2015; Zupancich et al., 
2016b) performed on side-scrapers from Middle Paleolithic contexts indicate that 
these tools were used on a variety of materials and for different activities,  such as the  
Riparo Tagliente case. Among the lithics showing wear traces from layer 36, there 
are two cases of used flakes that technologically belong to the phases of shaping and 
management of the cores (one is a flake of management of a Levallois core and the 
other one is a reshaping flake). This data suggests an “opportunistic behavior” of the 
Neanderthals; in fact, it seems that there weren’t differences between the “products” 
and the management flakes resulting by applying predetermined knapping methods 
(Boëda et al., 1990b; Boëda, 1994). Therefore, we should, maybe, reconsider our 
conception of “waste products” for the Levallois and the other predetermined 
methods (Brantingham and Kuhn, 2001; Lycett and Eren, 2013; Picin and Vaquero, 
2016; Picin et al., 2020b; 2020a).  
 
 
7. Conclusions 
 
 In order to understand if there are differences in the use of débitage products 
according to the knapping method, the analysis of our results indicate that apparently 
no kind of relationship exists between these two elements, as also demonstrated by 
other studies on the matter (Lemorini et al., 2003; Lazuén and Delagnes, 2014; 
Berruti, 2017). A general opportunistic behavior in the use of flakes is also attested 
by the identification of wear traces even on flakes that usually, in the reconstruction 
of the chaîne opératoires, are considered as waste products. It refers to the use of 
flakes that technologically are attributed to phases of shaping and cores management 



 

 

(one is a flake of management of a Levallois core and the other is a reshaping flake). 
This data, even though surprising, corresponds to what has been noted in several 
functional studies on Middle Paleolithic lithic assemblages (Lemorini, 2000; 
Lemorini et al., 2003; 2016; Hardy, 2004; Claud, 2012; Lazuén and González-
Urquijo, 2014; Zupancich et al., 2016a). Concerning the relation between the use of 
the artefacts and their typology, the data collected suggests a relation between blades 
and butchering activities (See Tab.1), as already seen in other sites like Riencourt-lès-
Bapaume (Ameloot-Van der Heijden, 1993; Beyries, 1993) and Grotta Breuil 
(Lemorini, 2000).   
Lastly, the presence of various and well documented activities identified by the use 
wear-study of the lithic assemblage of layer 36 confirms a complex occupation of the 
shelter in this phase as base camp (Stiner, 2013). This hypothesis was already 
previously proposed on the base of different observations such as the increasing, in 
this layer of the stratigraphy, of the lithic implements and of the faunal remains with 
cut marks (Arzarello, 2003; Thun Hohenstein and Peretto, 2005; Thun Hohenstein, 
2006; Arzarello and Peretto, 2005). The use wear analysis demonstrates that this 
layer of the internal survey pit of Riparo Tagliente is characterized by a strong 
exploitation of animal resources, with long lasting processes. 
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