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Abstract:

Particularly in the case of the Lower Palaeolithic, traceological analysis is very difficult to carry
out due to poor preservation. Often the most tenuous clues have disappeared and only the macro-traces
of use can allow a functional interpretation. Moreover, the diversity of raw materials used for the
production of stone tools in the Early Palacolithic requires specific experimental references. The
development of experiments dedicated to the understanding of the development of macro-traces of use
on different raw materials can therefore reinforce the robustness of functional interpretations. By
extension, these results benefit the understanding of Early Palaeolithic toolkits.

We propose thus to present the results of a large experiment (over 300 experimental tools),
conducted with limestone and flint flakes. Controlled parameters were established to provide
replicative criteria for comparison. Three movements were performed systematically (longitudinal
translation, and transversal translation both unidirectional and bidirectional), across two durations. In
the first stage, actions were realised on the same worked material: dry wood. Each raw material for
each action was represented by 48 experimental tools (288 in total). In the second stage (63
experimental tools), the same actions were realised on different worked materials, such as fresh and
dry wood, and skin, bone and meat. The scars produced were described relative to their position on the
edge and to one another, as well as to their morphology.

The comparison between the two raw materials was made using a statistical approach. The results
were discussed under the influence of different parameters: morphology of the cutting edge, duration
of use and edge angle of the active part. These results confirm, firstly, that macro-wear is reliable in
determining the tool movement. Moreover, as assessed by the chosen criteria, only a few differences
exist in macro-wear development between flint and limestone. Finally, it is concluded that the scars
provide relevant information and should be used more frequently for functional analysis of ancient and
poorly preserved material.
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1. Introduction and background

Traceological analysis provides functional information about tools outside of our
technical memory. For these data to make sense, it is necessary to couple the results with a
techno-morpho-functional approach, as shown by recent academic work (Bonilauri 2010:
369-380; Claud 2008: 461-482; Deschamps 2014: 103-177; Pedergnana 2017: 369-386;
Viallet 2016: 316-357). The use of techno-morpho-functional data (as defined in particular by
Airvaux (1987), as the morpho-potential unit; (Boéda 2013: 47-48; Lepot 1993: 28-41) is all
the more important for early Palaeolithic periods, in which the artefacts most often show poor
preservation (Beyries 1993). Very often in these cases, the results of the traceological analysis
are limited to a small number of pieces and observation is carried out at low magnification.

Several years have been taken up with methodological debates concerning the scale of
magnification to be favoured within the framework of a functional approach based on the
analysis of traces of use (for a review: Claud 2008: 109-111). Henceforth, it has been
understood that the analysis must be based on the majority of available traces and therefore
include all observation scales. It is accepted that low magnification analysis allows the
observation of scars, edge rounding and striations, which make it possible to determine the
motion of tool use (Claud 2008: 109-111; Odell & Odell-Vereecken 1980; Prost 1989: 439-
460; Semenov 1964: 16-22; Tringham et al. 1974). Analysis at high magnification makes it
possible to observe polishes and striations, enabling inferences to be made about the material
being worked (e.g., Anderson-Gerfaud et al. 1987; Beyries 1987: 16-18).

Nevertheless, the vast majority of these conclusions are based on analysis of flint
artefacts. Precursory work has shown that traceological analysis could be carried out on other
raw materials, but those studies noted that in this case it was necessary to produce new
experimental comparative collections (Beyries 1982; Bradley & Clayton 1987; Clemente
Conte & Gibaja Bao 2009; Greiser & Sheets 1979). This work has been developing since the
1980s, on raw materials such as quartz (Knutsson 1986; 1988b; Knutsson et al. 2015; Oll¢ et
al. 2016), obsidian (Mansur-Franchomme 1988; Vaughan 1981), basalt (Asryan et al. 2014;
Bello-Alonso et al. 2021; Plisson 1982; 1985; Viallet et al. 2018), quartzite (Beyries 1982;
Pedergnana & Ol1¢ 2017) and limestone (Carbonell ef al. 1999; Marquez et al. 2001).

In these works, the emphasis is often placed on the criteria for determining the material
worked, with experimental collections that couple worked materials and modes of action. For
example, they consist of cutting meat and cutting wood with the aim of finding the criteria for
distinguishing between meat and wood; but they do so without highlighting the similarities
between the traces, possibly linked to the common mode of action: cutting. According to
known data (Bertouille 1991; Odell 1981; Prost 1989: 439-460) the diagnostic use-wear of the
mode of action depend on strictly mechanical constraints and may therefore present similar
characteristics on different lithic materials if these are isotropic solids.

The objective of this article is to highlight the criteria for diagnosing the mode of action,
common to different raw materials. For this purpose, an extensive experiment has been
conducted with an investment in experimental pieces in flint and limestone. In keeping with
the archaeological sites for which the experimental collection has been created, the flint
comes from the Narbonne-Sigean basin in southern France and is used in particular in the
Arago Cave (Lower Palaeolithic, Pyrénées-Orientales), while the limestone comes from the
alluvial deposits of the Paillon River, sources of supply for the hominids of Terra Amata and
Lazaret Cave (Lower Palaeolithic, Alpes-Maritimes) (Grégoire 2012: 100-113).
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2. Material and methods
2.1 Experimental protocol

The analysis of the experimental collection combines a controlled parameter approach,
dedicated to the identification of wear formation processes (Unger-Hamilton 1989), and an
approach in which tools are used in a non-mechanical way, making it possible to discuss the
reproducibility of the first analytical phase.

The first stage is made up of experiments carried out by controlling as many parameters
as possible (material worked, duration, angle of the cutting edge, gesture), making it possible
to analyse and describe the use-wear and its link with the mechanical processes that caused it.
This experiment comprises three modes of action implemented using the same raw material:
the gestures of unidirectional transverse translation (UTT), bidirectional transverse translation
(BTT) and bidirectional longitudinal translation (BLT), carried out on the same material: dry
wood with a diameter of 18 mm (Figure 1).
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Figure 1. Schematic representation of the three types of motion tested experimentally.

The experimental pieces are made of flint from the Narbonne-Sigean basin and limestone
from the alluvial deposits of the Paillon River. In order to control the impact of the angle of
the cutting edge on the development of the traces, three angular classes are defined, where ‘A’
is ‘angle’: <30°; 30°<A<60°; and 60°<A<90°. For each class of angle, 16 experimental pieces
are produced, in order to be able to compare the results via statistical tests based on a
quantitatively viable comparative collection. Thus, each mode of action for each raw material
is tested via 48 experimental pieces. Taking into account the two raw materials and the three
modes of action, this experimental phase comprises 288 experimental pieces (Table 1). Half
of the experimental pieces are used for 3 to 5 minutes (3 minutes when the cutting edge has
completely lost its effectiveness), while the other half is used for 10 minutes. The Fisher’s
exact test is used because it allows for nominal variables and a sample lower than 30, in
which some data are not represented or are equal to zero.
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Table 1. Summary of the experimental pieces and action of the first stage of the experiment.

Tool motion

UTT BTT BLT
Raw material Flint Limestone | Flint Limestone | Flint Limestone
A<30° 16 16 16 16 16 16
30°<A<60° 16 16 16 16 16 16
60°<A<90° 16 16 16 16 16 16
Total (raw material) | 48 48 48 48 48 48
Total (tool motion) 96 96 96
Total 288

The second stage consists of testing the observations of the first stage in a context of use
adapted to our knowledge of human behaviour in the Lower Palaeolithic and the various
fundamental biological constraints involving technical interactions with the environment. This
stage makes it possible to specify the reproducibility of the criteria used to determine the
action tested, identified with controlled parameters. This second stage tests the same modes of
action and the same raw materials. The gesture of bidirectional longitudinal translation is
carried out on fresh and dry skin, on fresh and dry wood, on meat and on bones with meat, by
28 experimental pieces. The unidirectional transverse translation is performed on fresh and
dry skin, on fresh and dry wood and on bone with meat (total of 19 pieces). The bidirectional
transverse translation is performed on dry and fresh skin and dry wood (total of 16 pieces). In
total, this second phase comprises 63 experimental pieces (Table 2) and allowed the activities
of spear-making on fresh and dry wood and butchery (skin cutting, preparation for tanning,
softening; meat cutting, recovery of bone and preparation before fracturing) to be carried out.

Table 2. Summary of the counts, actions and worked material of the experimental pieces during the second step
of the experiment.

BLT utTt BTT
Flint Limestone | Flint Limestone | Flint Limestone | Total

Fresh skin 2 2 3 3 0 0 10
Dry skin 2 2 2 2 2 12
Dry wood 2 2 1 1 3 3 12
Fresh wood 2 2 1 1 3 3 12
Meat 3 3 0 0 0 0 6
Meat and bones | 3 3 1 4 0 0 11
Total 14 14 8 11 8 8 63
Total 28 19 16

The experiments are carried out by 9 different people (6 men and 3 women), all with
academic backgrounds in prehistory. However, only 4 individuals have experience in
experimental practice. It is certain that carrying out the experiment with several experimenters
can create additional variability that is difficult to quantify. Nevertheless, in the case of this
experimentation, this influence is negligible for two reasons: firstly, the quantity of
experimental pieces tested tends to erase idiosyncratic variability; and secondly, the very
principle of the experimentation, which aims at systematically producing strictly the same
movement so as not to create an additional variation parameter, must lead to erasing
individual particularities.
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2.2. Definition, descriptive criteria and techniques for observing traces

Micro-flakes scars are negatives of the bursting of matter. They are the result of the solid
fracture and result from the meeting of external (pressure, percussion, friction) and internal
(compression and tension) forces (Bertouille 1991; Prost 1989: 51-71). The morphology and
arrangement of use-wear marks on a cutting edge depend on the mode of force application
(Bertouille 1991) and the type of contact (Prost 1989: 386-414). In theory, each type of
fracture, characteristic of given mechanical parameters, produces a micro-flake with a specific
morphology.

A mode of action can be further characterised by a specific arrangement of several scars
on the edge of a tool (Claud 2008: 126-210; Odell 1981; Tringham et al. 1974; Viallet 2016:
163-165). Thus, the latter can be described according to criteria aimed at transcribing their
intrinsic and extrinsic characteristics (Claud 2008: 126-210; Prost 1989: 386-414).

The arrangement of the scars on the edge is described in this experiment according to
four criteria (Figure 2):

- Position: percentage of scars on one side in relation to the other;

- Continuity: continuity of scars on one face;

- Facial pattern: relative arrangement of the scars across the two faces;
- Overlap: superposition of the scars.

At the same time, the morphology of the scars is described according to two criteria
(Figure 2):

- Initiation: in cone for an elastic contact or in flexion for an inelastic contact;
- Termination: morphology of the rib at the cessation point of the fracture.

The scars are observed using an Optika SZM-SMD stereomicroscope combined with a
Nikon Digital Sight DS-Fi2 camera. The pieces have not been specifically cleaned; where
necessary, alcohol has been used to remove grease accrued during the different manipulations.
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Figure 2. Outline of the criteria used to describe the arrangement and form of the micro-flake scars.

3. Data results
3.1. Experimentation - Stage 1

3.1.1. Position criterion

In the case of UTT, the most common position of the scars is strictly unifacial, followed
by mostly unifacial. The results are nearly the same for flint and limestone (Figure 3). By
contrast, for BLT, the position of scars is homogeneously bifacial or preferentially bifacial.
The results show a greater contrast of position criteria in BTT, but the behaviour of the flint
and of the limestone are the same; the most represented position is preferentially bifacial,
followed by homogeneously bifacial and mostly unifacial. For the three actions, no significant
differences are found with the Fisher exact test. It is noteworthy that UTT is clearly

differentiable from BLT.
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Figure 3. Facial pattern criterion.

For UTT, the most frequent finding for the criterion of facial pattern is mostly bifacial,
followed by unifacial. The results are nearly the same for the two raw materials. LBA leads to
different results, with the predominance of alternate B pattern. But here again, the behaviour
of flint and limestone are very similar. Alternate B distribution is also most frequently
represented for BTT, particularly for the limestone, followed by the bifacial and alternate A
and bifacial patterns. The behaviour of the two raw materials seems to be very similar,
however, and the Fisher exact test does not reveal significant differences.

3.1.2. Continuity criterion

The description of the (dis)continuous distribution of scars needs to make the distinction
between the two sides of the cutting edge. For the BLT, the two sides received the same
strain. But for unidirectional transverse action one side is more heavily employed in the
movement - named side A - and the other side less so - named side B - and it is side A that
registered a more significant amount of damage.

On side A, the most represented distribution, whatever the cutting action, is
discontinuous (Figure 4). In some cases, for UTT, the micro-flakes scars are absent on this
side. For BTT, the Fisher exact test is positive. This outcome seems to be linked with the
proportion of the continuous distribution for the limestone by contrast with flint.
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Figure 4. Histograms of distribution criteria for UTT, BLT and BTT.

On side B, the BLT result is logically the same as that for side A. The transverse
bidirectional action presents an almost similar result, the most represented distribution being
continuous. But for UTT the Fisher exact test is positive. This outcome may be linked to the
proportion of discontinuous distribution on the limestone.

3.1. Overlaps and terminations criteria

BLT produces micro-flakes scars with very few overlaps. The maximum number of
overlaps found on any one piece is one and concerns a few limestone pieces (Figure 5). UTT
does not produce overlaps on side A, except for one piece in limestone. The results are very
different for side B because most of the pieces have a minimum of one or two overlaps. For
BTT, on side A the overlaps are mostly absent, followed by at most one overlap. On side B,
the result was similar to that of transverse unidirectional action, with a high proportion of
overlaps.

It appears that the overlapping phenomena are more developed on limestone for all tested
actions. For transverse action, the maximum of three or four overlaps is mainly represented by
limestone cutting edges.

For BLT, the terminations are only hinge, for flint and limestone. For transverse action,
except on side A with unidirectional movement, flint and limestone present inverse results:
where the flint terminations are dominated by hinge morphology, the limestone terminations
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are step. The abrupt terminations are mainly present on side B for the transverse
unidirectional action.
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Figure 5. Histograms of overlapping and termination of micro-flake scars, for UTT, BTT and BLT.

3.1.5. Impact of time and angulation on the development of use-wear

The angulation of the cutting edge influences the development of the use-wear. The
higher the angle, the less the scars develop. Angular differences generate other effects, too -
for example, in an increase in the discontinuous distribution of traces on the B side in the case
of UTT. Likewise, the duration of use is a factor in the increase in the number of traces, as
shown by the fact that test pieces used for 10 minutes bear more damage than those used for 3
to 5 minutes. (Figure 6). The bifacial position or, in a majority of cases, the preferred single-
sided position is more often represented finding for the position criterion when the operating
time is 10 min, with the distribution more often continuous on the B side for UTT and BTT
(Figure 6).
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Figure 6. Impact of the duration of use and angle on distribution criteria for different actions.

However, other parameters can create variability in the arrangement of the micro-flake
scars on the edge. For example, in the case of UTT, the criterion of scars’ continuity follows
an illogical evolution according to the angle. Thus, between angles less than 30° and those
between 30° and 60°, there is an increase in the unifacial distribution for continuity criterion
(Figure 7), logically correlated to the increase in the edge angle, which creates a more robust
dihedral on which the traces develop less easily and are therefore fewer in number. However,
between angles ranging from 30° to 60° and those greater than 60°, the phenomenon is not the
same, and it is the bifacial distribution that increases (Figure 7). The analysis shows that it is
the morphology of the cutting edge - an uncontrolled parameter for this experimental phase -
which is the origin of this particular arrangement of scars. Thus, a convex edge morphology
in plan view favours a bifacial distribution (Figure 7), and this morphology is twice as
frequently represented in edges with an angle greater than 60° than in those with an angle
between 30° and 60°. Furthermore, a convex-concave morphology in section favours a
bifacial distribution (Figure 6) and is six times more prevalent in cutting edges greater than
60° than in those between 30° and 60°. Conversely, a concave-plane cross-sectional
morphology favours a unifacial distribution (Figure 7) and is represented twice as much by
cutting edges between 30° and 60° as by those greater than 60°.It therefore appears that,
beyond the cutting edge angle and the duration of use, the morphology of the cutting edge has
an impact on the process of damage development and its arrangement. In fact, interpretations
must take into account the morphology of the cutting edge, and this parameter should be
monitored in future experiments.
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Figure 7. Impact of the cutting edge morphology on the repartition criteria.

3.1.6. Synthesis of the first experimental stage

To conclude this first step of the experiment, we can say that limestone and flint present
few differences (Figures 8, 9 and 10).

The differences concerning the continuity criterion for the transverse action may be
linked to a lesser development of micro-flakes scars on the limestone cutting edges. It seems
that the development of use-wear is faster for the limestone, and the equilibrium profile - that
is, the step at which the scars could no longer develop - is more quickly reached. This data
was obtained following direct observations during the experiment and needs to be confirmed
by an objective quantification of use-wear and analysis of its development in the specified
time (Oll¢ & Verges 2014).

The differences concerning the termination and overlaps may be linked to the structure of
the raw material. The limestone pebbles used are less homogeneous than flints and present
beddings. These characteristics must favour the development of step termination and
overlaps.
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Figure 10. Photograph of micro-flakes scars, resulting of LBA (flint to the left and limestone to the right) (scale
bar =1 cm).
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3.2. Experimental stage 2 results and comparison with stage 1
3.2.1. Position criterion

For UTT, the position of micro-flakes scars does not present major differences between
the two stages of the experiment (Figure 11). The most represented finding is strictly
unifacial, followed by mostly unifacial. This last result is more present in stage 2 than in stage
1.

For BLT, the most represented findings for the two stages are preferentially bifacial and
homogeneously bifacial. It is important to note that there is an inversion between the two
stages - in stage 2 the main finding of the criterion of position is preferentially bifacial,
whereas in stage 1, it was homogeneously bifacial.

As with UTT, the second stage of the experiment for BLT leads to more variable results.
The position of micro-flakes scars is less strictly linked to the action performed. These
observations are confirmed by the results for BTT, where the finding mostly unifacial is the
most represented in stage 2, in contrast to the preferentially bifacial finding in stage 1.
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Figure 11. Comparison to experimental step 1 and 2, for the position and the repartition criteria.

3.2.2. Facial pattern criterion

As with the position criterion, there are no major differences between the facial pattern
results of the first and second stage for UTT and BLT (Figure 11). It is possible, however, to
note a more significant variability in the result of the second stage, perhaps induced by the
lower quantities of experimental pieces in comparison to stage 1.
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In stage 2 of the experiment for BTT, the main pattern represented is alternate A,
whereas it is mostly alternate B or bifacial in stage 1. This difference concerns both flint and
limestone and warrants the development of specific controlled experiments in the future to
better understand these results.

3.2.3. Continuity criterion

For BLT, the most represented distribution on sides A and B in the second stage is
discontinuous (Figure 12).

For UTT, on side A, there are no major differences between the two stages and the two
raw materials. On side B, in stage 2, the discontinuous distribution or the absence of micro-
flakes altogether are more commonly represented. This is directly linked to the work on fresh
or dry skins, which produce very few scars but rather edge rounding.

For BTT, on side A, in stage 1 the most common distribution is discontinuous followed
by continuous, and in stage 2 is either discontinuous or features a mixture of both continuous
and discontinuous distribution. That is a product of the lesser development of scars in stage 2.
The same observation could be made for side B, which demonstrates minor manifestations of
continuous distribution in stage 2 alongside mainly discontinuous distribution.

Continuity criteria - Side A - UTT Continuity criteria - Side B - UTT
60 100
50 =Continuous | | g
20 = Discon- mContinuous
. tinuous 60 = Discon-
20 'Both 40 tinuous
o = Absent 56 'Both
= Absent
0
0 Limestone  Flint |Limestone  Flint Limestone  Flint | Limestone  Flint
Step 2 Step 1 Step 2 ‘ Step 1
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100 100
80 i 80
mContinuous =Continuous
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= Absent " = Absent
0 0 < " -
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Figurel2. Comparison to experimental step 1 and 2, for the distribution criteria.
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3.2.4. Overlaps and terminations criteria

The criteria of overlapping and of termination in stage 2 are not comparable to those in
stage 1. In fact, the significant proportion of experimental pieces in stage 2 with very few
micro-flakes scars leads to results that are not statistically comparable to the results of stage 1.
To correctly make these comparisons, we need to upgrade the experiment of the second stage.

3.2.5. Synthesis of the second experimental step

As in the first experimental phase, the differences between flint and limestone are not
very significant. This may be surprising because of the variation in the raw materials worked.
The explanation lies in the chosen analysis grid, which focuses on the organization of traces
on the support, which depends on mechanical constraints linked to the mode of action. For
other criteria, such as the quantity or morphology of the scales, or their association with a
blunt edge, the raw material is a variable parameter.

4. Synthesis and Conclusions

The development of quantitatively meaningful collections, in which a portion of the
variation parameters is controlled, makes it possible to reinforce the robustness of the
conclusions. These are expressed in the form of questions.

4.1. Did flint and limestone pieces present different characteristics of use-wear?

Concerning the micro-flakes scars positioning and patterning, the two raw materials
present few differences. The differences for the continuity criterion in transverse action in the
first stage of the experiment may be explained by the section morphology. Our data show that
the presence of concave surfaces creates variations in the distribution of micro-flakes scars,
but this observation is based on too tiny a quantity of experimental pieces to make a simple
extrapolation. It is necessary to develop this hypothesis in future experiments.

The differences between stage 1 and 2 may be linked to cutting edge angles and to the
duration of use, neither of which were controlled in the second stage of the experiment, but
also to the specific morphology of the cutting edge. This hypothesis will be verified in future
experimentations.

4.2. Is it possible to follow the same principle of analysis for both flint and limestone?

The results show that the same criteria can be used. But it is necessary to develop
purpose-built experimental databases to discern and understand limestone specificities. For
example, edge rounding is more often present in limestone than in flint, and this seems to be
linked to the work on hide.

4.3. Is it possible to determine the action of tools only with micro-flakes scars analysis?

The results of the first stage were positive, but the second stage points to the need to
continue the development of experimental databases to produce more robust conclusions.
However, these results underline the link between organisation of the micro-flakes scars on
the cutting edge and the movement of the tool.

Thus, macro-wear analysis, and specifically scars organisation, is an important research
route for the functional analysis of lithic tools made from different raw materials. In order to
provide a more robust diagnosis of tool movement from micro-flakes analysis, new
experiments must be developed to assess the impact of the morphology of the cutting edge on
the development of damage.

Journal of Lithic Studies (2021) vol. 8, nr. 2, 23 p. DOI: https:/doi.org/10.2218/jls.4487



18 C. Viallet

Obviously, where possible, all use-wear should be analysed. But when preservation
conditions do not allow it, micro-flakes scars can be a relevant way of analysing the tool
movement.
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Résumé:

L’analyse tracéologique est parfois difficile a mettre en ceuvre en raison d’une mauvaise
préservation du matériel archéologique, ce qui est souvent le cas pour les séries lithiques du
Paléolithique inférieur. Bien souvent les traces les plus ténues ont disparu, ou ne sont pas
interprétables et seules les macro-traces d’utilisation sont 8 méme d’apporter des informations
fonctionnelles. Par ailleurs, la diversité des matieéres premicres utilisées pour la production des
outils nécessite de disposer de référentiels expérimentaux spécifiques. Ainsi, le
développement d’expérimentations dédiées a la compréhension du développement des macro-
traces d’usage sur différentes matiéres premieres peut renforcer la robustesse des
interprétations fonctionnelles. Ces données doivent permettre de disposer de nouvelles clés de
compréhension concernant les séries lithiques du Paléolithique inférieur.

Nous présentons les résultats d’une large expérimentation (plus de 300 pieces
expérimentales), menée avec des éclats de silex et de calcaire. Des parameétres controlés ont
¢té mis en place afin de livrer des critéres de comparaison réplicatifs. Trois gestes ont été
systématiquement testés (translation longitudinale et translation transversale avec un
mouvement unidirectionnel et bidirectionnel), avec deux durées d’utilisation. Dans un premier
temps, I’expérimentation a été réalisée sur une méme matiere travaillée : du bois sec. Chaque
matiére premiere pour chaque geste a ét€¢ éprouvée avec 48 outils (288 au total). Pour la
deuxieme expérimentation (comprenant 63 outils), les mémes gestes ont été réalisés sur
différentes matic€res premicres : bois frais et sec, peau, os et viande. Les €cailles d’utilisation
produites sont décrites en fonction de leur position sur le bord tranchant, leur répartition ainsi
que selon leurs morphologies.

La comparaison des résultats entre les deux matiéres premicres est réalisée suivant une
approche statistique. Les résultats sont discutés en fonction de I’influence de différents
parametres : forme et angle du tranchant et durée d’utilisation. Les résultats obtenus
confirment, d’une part, que les macro-traces d’utilisation permettent de diagnostiquer le mode
d’action de I’outil. Par ailleurs, concernant les critéres de description choisis, il n’y a que peu
de différences concernant le développement des macro-traces entre le silex et le calcaire.
Finalement, nous concluons que les macro-traces d’usages, en particulier les écailles, livrent
des informations fiables et pourraient étre utilisées plus fréquemment pour 1’analyse
fonctionnelle du matériel ancien, souvent moins bien conserveé.
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