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Abstract

In the last decades, a growing attention was paid towards the exploitation of other lithic raw
materials than flint. In this context, the lithic assemblage of Payre level D, dated to the end of the
MIS 6, offers the opportunity to make some considerations about the modalities of a discoid
technology on various lithic raw materials. Payre is a very well-known Middle Palaeolithic site
located on the right edge of the Middle Rhdne valley. Three main archaeological levels attest an
intense human frequentation of the site between the end of MIS 8 and the beginning of MIS 5. The
rich faunal and lithic assemblages, recovered during systematic excavations from 1990 to 2002,
have been deeply analysed for a precise understanding of the site formation processes and the
modalities of the human occupation of the area. The exploitation of different local and semi-local
raw materials made Payre an interesting case to observe how lithic resources with different
petrographic characteristics were exploited by the Neanderthal groups. The present work aims to
observe how the lithic raw materials have affected the discoid reduction sequences. This knapping
method is widely attested in archaeological level D, the last large phase of human occupation at
Payre. Among the different raw materials exploited (flint, vein quartz, quartzite, basalt and
limestone), the discoid method is just applied on flint and vein quartz. The new technological
analysis carried out focuses for the first time on the characteristics of the discoid technology present
in level D and on the differences in discoid reduction sequences depending on the raw materials.
The results indicate some expedients used to apply discoid reduction strategies on vein quartz and
adapt this technology to the features of a coarse-grained stone. The use of such expedients testifies a
large capability to manage the raw materials but also of the discoid method itself. Results allow to
make considerations on some of the criteria proper to the technological definition of the method.
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1. Introduction

The use of several kinds of lithic raw materials to produce tools is well attested in the European
Middle Palaeolithic, suggesting capabilities of Neanderthals to manage various quality stones for
producing the tools (e.g. ; Berruti and Cura 2016; Blaser et al. 2002; Carbonell et al. 2005;; Cologne
et al. 2009;;; Daffara et al. 2014; de Lombera-Hermida et al. 2011; Degorce and Castel 2006;;
Delagnes and Rendu 2011; Di Modica and Bonjean 2009;; Janot 1988;; Lamotte et al. 2014; Lazuén
et al. 2011;;; Moncel et al. 2014, 2013; Moncel and Daujeard 2012; Moncel and Lhomme 2007;;
Mourre and Thiébaut 2008; Nicoud 2010;; Rodriguez 2004; santagata et al., 2017; Thiébaut et al.
2012; Tuffreau et al. 2009;). However, their technological study was often approached without
considering both their petrographic characteristics and specific response for knapping.

In recent years, researchers focused their attention to raw materials different from flint to
understand how they were exploited, which their role was in the techno-economic behaviour of
Neanderthals and which purposes they were exploited for (e.g. Ollé et al. 2016). This new interest is
particularly on vein quartz, as it is one of the most largely used non-flint stone in Middle
Palaeolithic sites (e.g. Cologne and Mourre 2006; de Lombera-Hermida 2009; Driscoll 2011).
Probably due to its appearance, vein quartz lithic assemblages, typologically and morphologically
less standardized than flint lithic industries by the tendency of quartz to break during knapping, this
stone is often considered as a secondary raw material (Mourre 1996; Driscoll 2011; de Lombera-
Hermida and Rodriguez-Rellan 2016; Rodriguez-Alvarez 2016). Moreover, knapping stigma are
less visible on quartz flakes and cores, making the technological study more difficult (de Lombera-
Hermida 2009; Driscoll 2011; Knutsson 2014; Rodriguez-Alvarez 2016). The recent studies about
quartz series are no longer based on subjective features such as colour or opacity but are based upon
a detailed knowledge about quartz formation processes that determine the presence of cleavage
plans, the dimensions of the crystals and therefore the response to knapping (Martinez Cortizas and
Llana Rodriguez 1996; Collina-Girard 1997; Bons 2001; de Lombera-Hermida et al. 2011; Driscoll
2011; Knutsson 2014; de Lombera-Hermida and Rodriguez-Rellan 2016).

Beside questions regarding the exploitation of non-flint raw materials, this work also aims to
contribute to the current debate about the variability of the discoid core technology. In fact, even if
Boéda (1993) determined six technological criteria for the method, a debate still persists on the
variability of discoid cores and products (e.g. Peresani 2003). The debate concerns the technological
definition of the method to the economic and/or behavioural reasons for the production of discoid
flakes (e.g. Berruti 2017; Brenet et al. 2009; Eren and Lycett 2016; Kuhn 1994; Lemorini et al.
2003; Picin et al. 2014; Picin and Vaquero 2016; Terradas 2003; Thiébaut et al. 2013; VVaquero et
al. 2015; Vaquero and Carbonell 2003). As observed by Baena-Preysler et al. (2003), many factors
can affect the variability of the discoid method, such as site function, skills, composition of the
human group, raw materials and many other unknown elements. In general, most of the authors
agrees that the identification of discoid reduction sequences and its variability have to be based on
the study of the whole lithic assemblage to reconstruct the reduction sequences (i.e. Baena-Preysler
et al. 2003; Mourre 2003; Vaquero and Carbonell 2003). The present study aims to focus on one
element of the discoid débitage, the volumetric and technical features defined by E. Boéda (1993)
applied to vein quartz. The new technological analysis of the lithic assemblage of Payre level D
starts from the most recent technological approaches of the study of vein quartz lithic assemblages
(i.e. de Lombera-Hermida 2009; Driscoll 2011; Tallavaara et al. 2010) to deeply investigate how
the raw material properties affected the utilization of the discoid method.

2. The site



The Middle Palaeolithic site of Payre is located on the right edge of the middle Rhéne Valley (Fig.
1) and represents one of the few archaeological sequences dated between the end of MIS 8 and the
beginning of MIS 5 in the South-East of France (Moncel 1993; Moncel et al. 2002; Moncel and
Chacon 2007; Moncel et al. 2008a; Valladas et al. 2008). The site is located on the edge of a
limestone plateau, on the western borders of the Rhéne Valley (Moncel et al. 2002). The position
of the site, at the crossroads of different environments, is strategic for the exploitation of different
ecosystems despite the changing morphology of the cave that, at the end of MIS 6, collapsed and
became a rock-shelter (Moncel 1993; Moncel et al. 2002; Moncel and Chacon 2007; Moncel et al.
2008a; Valladas et al. 2008; Rivals et al. 2009; Ecker et al. 2013).

From 1990 to 2002, systematic excavations took place at the site (Moncel 1993; Moncel and
Condemi 1996, 1997; Moncel et al. 2002; Moncel and Chacon 2007; Bouteaux et al. 2008; Moncel
et al. 2008a, b; Valladas et al. 2008; Moncel et al. 2009; Rivals et al. 2009; Hardy and Moncel
2011; Ecker et al. 2013; Rufa et al. 2016; Baena et al. 2017; Carmignani et al. 2017). The
investigation on the whole terrace allowed a detailed understanding of the infilling dynamic and
processes, yielding a 5 m thick sequence divided in five large units (G, F, E, D-C, and A-B)
including sub-layers (Moncel et al. 2002; Moncel and Chacon 2007; Moncel et al. 2008a; Valladas
et al. 2008; Rivals et al. 2009) (Fig. 2). The data from palaeontological, biochemical and pollinic
analysis indicate that the three main occupation units (levels G, F and D) correspond to temperate
and humid interstadial phases with a rather open and rocky landscape (Kalai et al. 2001; Moncel et
al. 2002, 2008c; Moncel and Chacon 2007; Moncel and Patou-Mathis 2008; Rivals et al. 2009;
Rufa et al. 2016). Faunal and zooarchaeological studies indicate that human occupations were more
intense in the oldest levels suggesting repeated seasonal human settlements in the cave in relation to
game availability (Bouteaux 2003; Moncel and Patou-Mathis 2008; Moncel et al. 2008c; Rivals et
al. 2009; Rufa et al. 2016).

3. Materials and methods

3.1. Materials

We aim to focus on the role of the lithic raw material properties on the discoid reduction sequences.
For that, the lithic assemblage of Payre level D (e.g. Baena et al. 2017; Bouteaux et al. 2008;
Moncel et al. 2009; Moncel and Chacon 2007) has been revised in a new technological point of
view. The lithic assemblage is composed of 3044 artefacts made on different kinds of lithic raw
materials (flint — 77,8%, basalt — 11,6%, quartz — 8,2%, quartzite — 1,5 %, limestone — 0,8%, others
— 0,6%) gathered on the plateaus and along the right side of the Rhone Valley southwards and
eastwards the site (Moncel and Chacon 2007; Moncel et al. 2008). Quartz, basalt, and limestone
pebbles (grey, black, marly or siliceous) were collected downhill in the Payre river while quartzite
and flint pebbles came from the Rhéne Valley, less than 1 km from the site. Most of the flint used
in level D was however collected in nodules from the plateau located 10 km south, in
Barremian/Bedoulian formations, while a small number of flint nodules is from the Tithonian-
Portlandian limestone of the cave (Moncel and Chacon 2007; Fernandes et al., 2008). Most of the
raw materials were introduced in the site as entire or tested pebbles/nodules. Just basalt, quartzite,
limestone and rarely quartz were occasionally introduced in the form of large flakes (Moncel and
Chacon 2007; Bouteaux et al. 2008; Moncel et al., 2008b). Regarding basalt and local/semi-local
flint, the reduction sequences are complete. Flint was mainly knapped to produce different kinds of
flakes and the flakes often retouched to obtain mainly scrapers and convergent tools. Basalt was
sometimes shaped in choppers and some pebbles were used as hammers (Moncel and Chacon 2007;
Bouteaux et al. 2008; Moncel et al. 2009; Santagata et al., 2017). Quartzite is found in the site as
large cutting tools and unretouched flakes, from shaping or rejuvenation of unifacial tools on large
cortical flakes produced out of the site through simple knapping methods (Moncel and Chacon
2007; Bouteaux et al. 2008; Moncel et al. 2008b). Limestone flakes were obtained from either
knapping or shaping large pebbles, which took place outside the site for most of them (Moncel and
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Chacon 2007; Moncel et al., 2008b). Quartz artefacts are mostly obtained from discoidal and
opportunistic/multidirectional cores. The low number of cores and debris indicates that it was
partially knapped out of the site. According to the characteristics of the cortex, two types of blanks
were collected: medium-sized rounded pebbles and big flakes or tabular fragments obtained from
big pebbles. Just a few pieces are retouched in sidescrapers and convergent tools (Moncel and
Chacon 2007; ; Moncel et al. 2008b). Local and semi-local flint are the main raw materials with an
unifacial débitage on a surface secant to a cortical surface, not prepared. The débitage is function of
the morphology of the support explaining the great variability of the management of flint and quartz
cores (. The exploitation of each raw material depends on the mechanical features. Since quartz and
flint products have similar modules, quartz is managed both as a supplementary raw material used
in the same way than flint, or as a raw material used differently by its petrographic feature
(Bouteaux et al. 2008; Moncel et al. 2008b). On the other hand, considering the reduction sequences
and the characteristics of the products, quartzite is possibly a raw material with a specific function
(Moncel et al. 2008b; Pedergnana et al. 2018). Since discoid reduction strategies are attested in
Payre level D exclusively on flint and vein quartz, the paper focuses on technological analysis of
these raw materials for a total of 2315 lithic implements (Tab.1).

3.2. Methods

The technological study is based on the concept of chaine opératoire, including all the technical
procedures necessary to satisfy specific needs and implemented by the knappers according to their
own skills (Leroi-Gourhan 1964; Tixier 1978; Pelegrin et al. 1988; Geneste 1991). A first level of
analysis has been the technological reading of each object (core, flake, retouched tool, debris). A
second and additional level has been the authentication of the relationship of the different products
of the chaine opératoire. Two additional concepts are the foundation of this technological study: i.e.
knapping technique and method (Tixier 1967; Inizan et al. 1995; Pelegrin 2000). For flakes,
different technological features have been considered: characteristics of the butt and the ventral
face, sizes, presence and types of knapping accidents. For vein quartz, we refer to specific papers
about the knapping stigmata and rate and modalities of fragmentation (Mourre 1994, 1996; Cologne
and Mourre 2006; de Lombera-Hermida 2009; Di Modica and Bonjean 2009; Tallavaara et al.
2010; Driscoll 2011; Manninen 2016).

Retouched tools have been classified according to the typological list developed by F. Bordes
(1961). The direction of the scars on the upper face and the presence and the position of natural
surfaces (cortex and/or neocortex) were used to identify the knapping methods and the phases of
cores reduction. The definition of each method is based on Forestier (1993) for S.S.D.A. (Systeme
par surface de débitage alterné) reduction sequences and on Boéda (1993) for the discoid method.
For the discoid reduction sequences, other recent papers about its variability have been taken into
account (Peresani 1998, 2003; Picin et al. 2014; Picin and Vaquero 2016; Romagnoli et al. 2016).
Finally, regarding vein quartz artefacts, we applied the subdivision in morpho-structural groups
developed by Martinez Cortizas and Llana Rodriguez (1996) and by de Lombera-Hermida et al.
(2011). Vein quartz can be divided in four groups depending on the presence/absence of grains and
planes (i.e. internal flaws or crystalline surfaces): NN (no grain, no planes), NS (no grain, planes),
SN (grain, no planes), SS (grain, planes).

4. Results

The huge number of discoid cores and products on flint and vein quartz offers the chance to observe
how this method was applied (Tab. 2) on these two stones with different petrographic and
mechanical characteristics.

4.1. State of preservation
The state of preservation of the artefacts of Payre level D is not similar. Quartz artefacts show a
general good state of preservation while several post depositional modifications affect flint
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artefacts. This is due to the internal structure of flint and the different processes that lead to the
formation of surface modifications on these raw materials, even under the same conditions (Venditti
et al. 2016). The large presence of white patina on flint made sometimes difficult the reading of the
knapping scars and for this reason some products have been classified as “indeterminate”.

4.2. Degree of fragmentation according to stones

The rate of fragmentation is higher for quartz than for flint products (Fig. 3). The internal structure
of the raw materials plays a determining role, especially during the débitage. Bending and radial or
Siret accidents are more common for quartz artefacts due to the presence of internal flaws and
properties like its relatively low tensile and compressive strength (Cotterell and Kamminga 1990;
Domanski et al. 1994; Mourre 1996; Tallavaara et al. 2010).

As mentioned before, quartz and flint show similar reduction sequences and on both two
opportunistic core technologies, S.S.D.A. and discoid-type methods were mainly applied, followed
by a rare on flint débitage-on-flake classifiable as Kombewa s.1. (Tab. 2). However, by its punctual
nature and the regular use of large flakes for multidirectional or centripetal cores, these cores have
finally been classified as opportunistic component.

4.3. Quality of quartz

Concerning quartz, the subdivision in morpho-structural groups (Martinez Cortizas and Llana
Rodriguez 1996; de Lombera-Hermida et al. 2011) is useful to see if there was or not a
technological choice according to particular specificities of the raw material and it was already
applied to the entire sequence of Payre (de Lombera-Hermida et al. 2011). Its application just at
level D allows appreciating the originality of this series (Tab. 3). Results indicate that a choice of a
type of quartz is not related to a knapping method, but a general prevalence of the NS group is
present (62%). As for the lower levels, the grainy types of quartz are barely present reflecting their
scarcity in the surroundings of the site (de Lombera-Hermida et al. 2011). Nevertheless, at Payre
level D, the presence of inner flaws and crystalline surfaces on quartz does not preclude the use of
more complex reduction sequences (i.e. discoid method).

4.4. Variability of the knapping methods

The discoid reduction sequences indicate a variability of the method and the adaptation to the raw
materials employed, even if unifacial and bifacial modalities are the main ones without significant
differences whatever the raw materials.

Discoid flint cores always record more than one phase of exploitation and are often completely
exhausted (Fig. 4). The core is rarely discarded before its complete exhaustion when a shaping of
the core is needed to restore the convexities. The second phase of exploitation is characterized by
the production of flakes with dimensional and morphological differences. The management of the
core convexities is aimed to assure a continuous production of flakes with dimensional and
morphological specificities (Slimak 2003, 2008). It continues by the detachment of “debordant”
flakes, often with a chordal direction, or by the detachment of a centripetal, invasive flake that
removes the central and too pronounced convexity (Fig. 5). The production phases mostly
correspond to a series of centripetal removals with a débitage secant to the plan of intersection
between the two core surfaces. The products are short and wide, often with a back to assure a good
management of the core convexities and with convergent edges (Fig. 5).

Discoid bifacial cores on flint show no hierarchization of the two surfaces. Both are used as striking
platform surface and knapping surface. In the last phase of the core exploitation, the surfaces are in
four cases not equally convex and the debitage direction becomes parallel to the plan of intersection
of the two surfaces (Fig. 4). For these four cores, the two surfaces seem to be hierarchized and
flakes are at this final stage produced only from one of the surfaces that progressively becomes
flatter and flatter. The result is an asymmetrical core with a clear distinction between knapping
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surface and striking platform. The hypothesis of the non-hierarchization of the core surfaces during
the previous exploitation phases can be based on the features of the removals present on the surface
which became a striking platform: the removals are invasive and centripetal with sizes and
morphological characteristics not different from removals belonging to the full debitage stages (see
fig. 4). When a preparation of the striking platform is visible, it consists of small and not-invasive
centripetal removals. .

Sometimes, a third surface, perpendicular to the two others, is exploited by one elongated flake
(Fig. 4). Due to the intensive exploitation of these cores, it is difficult to observe the presence of
natural surfaces to identify what types of pebbles/big flakes were considered as suitable for the
débitage.

Unifacial flint cores are common and often on the ventral face of large flakes (Fig. 4). . As for
bifacial cores, the exploitation aims the production of short and thick flakes mainly through a
centripetal direction (N = 67 — 56,8%). The flakes are often “debordant” (N = 31 — 26,3%), helping
the management of the core convexities. The striking platform is prepared by small and not invasive
centripetal removals and sometimes it is left natural. Even in this case, a choice of blanks with
suitable convexities is obvious to immediately start the phase of production of flakes.

Quartz discoid cores show above all one phase of exploitation, except for one core, and short
reduction sequences (Fig. 6). All the cores are discarded before their total exhaustion probably
because of inner flaws and crystalline surfaces which makes difficult the management of the core
convexities and the control of the knapping (Mourre 1996; de Lombera-Hermida et al. 2011;
Driscoll 2011). Natural surfaces, i.e. neocortex, are often still visible on the cores attesting the
collecting of round and oval pebbles with a suitable morphology for a discoid exploitation. As for
flint, both bifacial and unifacial exploitation are used. The production starts directly from the
natural surface of the pebbles and proceeds with centripetal removals, sometimes backed and often
few invasive. Considering the shortness of the reduction sequences on quartz, the presence of
backed removals could have a different meaning than for flint. As described before, on flint discoid
cores, “debordant” flakes are useful for the core management and aimed to guarantee a continuous
production of flakes (Slimak 2003, 2008) without re-sharpening core convexities. On quartz cores,
where the exploitation is for the overwhelming majority limited to a single series of flakes, the
presence of “debordant” flakes seems to be due more to the quality of quartz than to an intentional
gesture. The products obtained are short and thick with common morphological characteristics with
flint (Fig. 7).

4.5. Products from a discoid technology

Quartz and flint products from a discoid débitage have been identified by comparison with cores by
the direction of the scars and sizes.

As observed on discoid cores, the centripetal organization was the main strategy used to produce
short and thick flakes, while few removals indicate orthogonal scars related to a multidirectional
exploitation of the core surfaces. The débitage is almost exclusively secant regard to the plan of
intersection between the two core surfaces. In four cases, at the end of the exploitation, it becomes
parallel. Only the complete/uncomplete products consistent with these characteristics and the
fragmented products consistent with at least one of them have been identified as discoid flakes.
Results show that flint and quartz cores were exploited in similar ways, even if flint was exploited
more intensively than quartz cores, confirmed by the number of scars on the flakes (two or three for
quartz, usually more than three for flint).

Slight differences between quartz and flint in core shaping and management are on the other hand
visible on the characteristics of the butts of the discoid flakes (Tab. 4). On flint flakes are present,
even if sporadic, faceted and dihedral butts, evidence of a preparation of the striking platform or of
the presence of more than one phase of exploitation. For both quartz and flint products, butts are
mainly flat , confirming that the exploitation starts mostly from cortical and natural surfaces.
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About the sizes of the discoid products, compared with those of the products issued from
opportunistic/S.S.D.A. reduction sequences (Fig. 8), we see that the discoid method was employed
to produce shorter and wider flakes than the opportunistic/S.S.D.A. products. The characteristics of
the products are in both cases clearly impacted by the morphology of pebbles and flakes selected for
cores. However, it seems that the method influenced the choice of the raw materials to be collected
and not the opposite.

Retouch is often used to modify or rejuvenate the edges of tools issued from the different knapping
methods, particularly to obtain or modify convergent edges, i.e. convergent scrapers (Moncel and
Chacon 2007; Moncel et al. 2009) with a sporadic evidence of denticulates and notches. Retouch
was partially carried out in the site, as confirmed by the presence of 34 small flakes linked to
rejuvenation or modification of tools ‘edges.

5. Discussion

Level D represents the final and recent phase of human occupation of the site of Payre. The lithic
assemblage is characterized by the use of different local and semi-local raw materials and by a
technological variability that allow to make some considerations on some features of the discoid
débitage.

5.1. Technological comparison with the lower levels

If the raw materials and the territory are similar between the different levels, (Moncel et al. 2002;
Fernandes et al. 2006, 2008), from a technological point of view some remarks can be made. The
lithic assemblages from levels F and G (e.g. Baena et al., 2017; Moncel et al., 2009, 2008b) have
recently been subject to a new technological analysis (Carmignani et al. 2017) which highlights the
peculiarities of the reduction sequences adopted. Quartz cores are very sporadic in these levels, one
from level Fa and six from level Ga (Carmignani et al. 2017).

In the lower levels of the sequence, the centripetal method is widely attested and mainly conducted
by centripetal and chordal removals each of them participating in the maintenance of the core
convexities as observed in level D (Baena et al. 2017; Carmignani et al. 2017). The main
differences between the core technology of level D and the lower levels concern the presence, in
levels G and F, of a “peripheral parallel plans exploitation” strategy and the presence of some cores
with secant centripetal removals limited to one side of the core, resulting of some uncertainties in
the attribution to a discoid conception (Carmignani et al. 2017). In level D, the centripetal
exploitation of flint cores corresponds clearly to the classical discoid concept defined by Boéda
(1993). The débitage is made by centripetal removals, secant to the plan of intersection of the two
core surfaces. Flint cores are intensively flaked and even when they are discarded before their total
exhaustion, no part of the volume appears unexploited (Fig. 4). Only in the final phase, the débitage
becomes in four examples almost parallel to the plan of intersection of the two core surfaces, one
being the striking platform while the other becomes the knapping surface (Fig. 4). In these cases,
the discoid method is more difficult to assess because close to a Levallois reduction strategy (Boéda
1994). Even though, the lack of phases of shaping or re-shaping of the core convexities, the
débitage stays still generally secant and the absence of products with unquestionable Levallois
features (Boéda 1994) suggests a final phase of a discoid reduction strategy.

5.2 Remarks on discoid exploitation strategies

According to the criteria listed by Boéda (1993), discoid cores should group six criteria for core
geometry and shaping, hierarchization of the surfaces, débitage direction and technique of
percussion. The debate about the effectiveness of these criteria is still ongoing and within the
discoid method a high variability is recognized, questioning its status of predetermined method (e.g.
Bourguignon et al., 2004; Carmignani et al., 2017; Delpiano and Peresani, 2017; Faivre, 2011,
Martinez Lorenzo et al., 2014; Martinez Molina et al., 2006; Pasty, 2000; Peresani, 2003, 1998;
Picin et al., 2014; Romagnoli et al., 2016; Thiébaut et al., 2012; Turqg et al., 2013).
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The analysis of the lithic assemblage of Payre level D contributes to one aspect of this broad debate:
the concept of hierarchization of the core surfaces. In the Levallois method there is a clear
distinction between the striking platform and the flaking surface, which deeply differ from each
other in their geometry and general morphology (Boéda 1994). In the discoid débitage, the two
surfaces are not hierarchized, both knapping surface and striking platform (Boéda 1993; ).
Nevertheless, at Payre, at the end of the core exploitation, each surface has in four cases a precise
role. In these cases, we are face to a hierarchization of the core surfaces, as well as we do when
unifacial discoid cores are considered. It explains difficulties to attribute these cores to a discoid or
a Levallois reduction sequence. According to several authors, the hierarchization of the core
surfaces is again one of the main criteria to distinguish the two methods despite their great
variability (i.e. Boéda 1993; Pasty 2003; VVaquero and Carbonell 2003). Considering the lithic
assemblage of Payre level D, the concept of hierarchization of the core surfaces seems to be
completely absent. Beside an opportunistic/S.S.D.A. exploitation, flint cores are exploited
according to a discoid scheme with centripetal and chordal removals obtained from a peripherical
striking platform. When the cores are almost exhausted, all the flakes are detached from one of the
core surfaces. Since this kind of hierarchization of the surfaces is not intentional but due to the wish
to increase the productivity, we should not talk of hierarchized surfaces when describing these
cores. It is similar for unifacial discoid cores, when one surface flaked by centripetal or chordal
removals can be considered as an opportunistic behaviour due to the raw material morphology and
sizes (Brenet and Folgado 2003; Terradas 2003) . The exploitation of just one surface during the
whole reduction sequence or just in its last phase is not different conceptually from the opening of a
third débitage surface perpendicular to the others at the end of the exploitation. Two surfaces should
be considered as hierarchized when their roles are clear since the beginning of the core exploitation.

5.3. Quartz discoid cores

Different considerations have to be made about quartz cores, since the knapping methods employed
are strongly conditioned by its response to knapping, which is determined by its petrographic
features (Mourre 1996, 1994; Martinez Cortizas and Llana Rodriguez 1996; Cologne and Mourre
2006; Degorce and Castel 2006; Driscoll 2011; Arzarello et al. 2012; Daffara et al. 2014; Berruti et
al. 2016; de Lombera-Hermida and Rodriguez-Rellan 2016; Manninen 2016). Discoid quartz cores
in Payre level D show just one phase of exploitation, exception made for one core, thus giving the
chance to observe the entire exploitation of these cores (Fig. 6), differently from what happens with
flint cores that are intensively exploited. The shortness of the discoid reduction sequences, together
with the frequent presence of natural surfaces highlights that, for quartz, the choice of blanks with a
suitable morphology was far away more important than for flint. Moreover, the dimensional and
morphological characteristics of the products are more determined by the core natural convexities
than by the previous removals, which is the greater difference between quartz and flint discoid
reduction sequences observed in Payre level D. On the other hand, the general characteristics of the
discoid reduction sequences on quartz, allow to refer them, together with flint cores, to the classical
discoid concept (Boéda 1993) since we observe a bifacial or unifacial exploitation of cores with two
surfaces, equally convex, through removals secant with regards to the plan of intersection of the two
surfaces and directed toward the middle of the core.

In conclusion, the main differences between flint and quartz discoid reduction sequences in Payre
level D are determined by the petrographic characteristics of the raw materials but a differential
exploitation between them is not attested (Fig. 9): in this lithic assemblage quartz is a
complementary raw material, used in the same way as flint for the production of flakes with the
wanted dimensional and morphological characteristics and with some adaptation (shortness of the
reduction sequences, frequent exploitation of natural surfaces) necessary for the application of the
discoid concept to this lithic raw material. If compared to the lithic assemblages of the lower levels
(units G and F), we observe, all along the sequence, the acquisition of a discoid concept, going from
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partial centripetal exploitation of the core volume to the bifacial and intense exploitation of the
entire core. In addition, in level D the discoid method is systematically applied also on vein quartz
through some expedients which testify the great knowledge not only of the raw material properties
but also of the discoid method itself.

6. Conclusions

The technological analysis of the discoid component of the lithic assemblage of Payre level D
highlights some features that can be interpreted as adaptation to the petrographic and mechanical
features of the raw materials. While flint allows long production sequences and a good management
of the core convexities, the vein quartz débitage is strongly affected by the presence of inner flaws
and grains. Beside the aim of the discoid débitage at Payre level D, the process does not change
according to the raw material and in both cases, it is all about the production of short and large
flakes. Some characteristics of the discoid method on vein quartz cores and flakes could be referred
to adaptation strategies to the raw material specificities: i.e. the shortness of the production phases
and the general low technological investment visible by the lack of management of the core
convexities. For vein quartz, the choice of blanks with natural suitable surfaces is much more
important than for flint. The role of the core sizes on the characteristics of the discoid products is
higher for vein quartz. Despite the apparent simplicity of vein quartz discoid reduction strategies,
the evaluation of the technological rules used to adapt the discoid volumetric and geometric concept
(Boéda 1993) to this raw material suggests that detailed studies on this “second rate” raw material
would be useful. They should provide considerations about the technological strategies and skills of
Middle Palaeolithic knappers.
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Captions to Figures and Tables
Fig. 1 Geographical location of Payre on a plateau in the middle Rhéne valley and plan of the site

Fig. 2 Stratigraphic sequence of Payre with indication of the levels of human occupation and
chronology (modified from Rivals et al. 2009)

Fig. 3 Payre level D. Rate of fragmentation of quartz and flint flakes. Numbers on top of bars are the
actual numbers of fragmented quartz and flint flakes.

Fig. 4 Payre level D. Discoid flint cores. (a, b) bifacial cores; (c) exhausted bifacial core with a third
surface exploited in the last phase of flake production; (d) unifacial core with a natural striking
platform surface; (e) unifacial core with a striking platform partially prepared with centripetal non-
invasive detachments.

Fig. 5 Payre level D. Discoid flint flakes. (a) core management flake; (b) discoid centripetal invasive
flake removing the central convexity of the core; (c, d) discoid debordant flakes

Fig. 6 Payre level D. Quartz discoid flakes and cores. (a-d) discoid flakes with centripetal negatives
on the dorsal face; (e) bifacial core; (f) unifacial core with natural striking platform; (g) unifacial core,
two centripetal detachments prepare the striking platform

Fig. 7 Payre level D. Dimensional analysis of quartz and flint discoid products, fragmented flakes are
not included. The wanted products are short and large flakes and no differences are visible between
the two raw materials. Blanks with suitable dimensions were chosen to obtain flakes with the wanted
dimensions. Elongated flakes are related to core management or to the exploitation of a third surface
during the final stage of exploitation

Fig. 8 Payre level D. Dimensional analysis of quartz and flint opportunistic/S.S.D.A. products,
fragmented flakes are not included. The wanted products are mainly elongated flakes. The
morphology of the products is also related to the initial morphology of the raw materials collected

Fig. 9 Payre level D. Schematic representation of the main technological features of discoid reduction
sequences on flint and quartz

Table 1 Payre level D. Composition of the considered lithic assemblage.

Table 2 Payre level D. Raw materials and débitage methods.

Table 3 Payre level D. Quartz morpho-structural groups and knapping methods.

Table 4 Payre level D. Typology of the butts of quartz and flint discoid flakes. The absence of
dihedral and faceted butts for quartz discoid products suggest that generally discoid reduction
sequences where shorter than for flint. No statistical differences are clearly visible between the two

raw materials: a differential exploitation between them is not attested and quartz seems to be a
complementary raw material, used in the same way as flint for the production of discoid flakes.
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