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Abstract: 

Up to now, little was known about the Middle Palaeolithic from the Hérault Valley (France). 
Recently, systematic surveys have led to the discovery of several surface stations on river terraces. 
Some of these have yielded stone tools made from unusual raw materials, such as, brecciated 
quartzites and jasper-like rocks, as well as quartz and rare flints. These rocks are found in primary 
position in the Montagne Noire area, and are also available in the alluvial deposits of the Hérault and 
its tributaries in the form of more or less rounded cobbles. These raw materials are very heterogeneous 
even within a single cobble. Their inter and intra-variability has been found to have induced specific 
knapping strategies as hominins adapted to - or took full advantage of - their special petrographic 
characteristics. 

Here we present data from three Middle Palaeolithic open-air stations (Les Geissières, Saint-
Saturnin and Camillo) to illustrate adaptive knapping strategies performed by Neanderthals. In 
addition to the technological analysis, experiments were also conducted to test some of the identified 
methods, such as bipolar-on-anvil, with the aims of: 1) evaluating flake production efficiency and 2) 
recognizing specific traces left on the products by this method. This enabled us to better identify 
archaeological artefacts in this particular alluvial context. 

The study shows the use of stone reduction methods that allowed the knappers to adapt to the 
constraints posed by the raw materials: Discoid sensu lato (bifacial, unifacial, partial), Clactonian and 
bipolar-on-anvil. Methods more diagnostic of the Middle Palaeolithic, such as the Levallois and typo-

https://doi.org/10.2218/jls.4486
http://journals.ed.ac.uk/lithicstudies/
https://creativecommons.org/licenses/by/4.0/
mailto:cyrielle.mathias@gmail.com
mailto:sophie.gregoire@cerptautavel.com
mailto:cyviallet@gmail.com
mailto:laurence.bourguignon@inrap.fr
mailto:jerome.ivorra@orange.fr
mailto:dbarsky@iphes.cat


2 C. Mathias et al. 

 
Journal of Lithic Studies (2021) vol. 8, nr. 2, 40 p. DOI: https://doi.org/10.2218/jls.4486 

Levallois or various Kombewa methods were used on finer grained raw materials. There are a few 
retouched flake tools and some pebble tools (mainly choppers). These assemblages show us that, 
despite the influence of the raw materials (which is more of a constraint than a limit), Neanderthals 
achieved their goals through a variety of methods. 

These surface stations make it possible to better perceive adaptive strategies in the Middle 
Palaeolithic in Languedoc-Roussillon, in a context where the Levallois techno-complexes prevail. 

 
Keywords: Middle Palaeolithic; Neanderthals; surface stations; south-east France; raw material 

management; quartzite 
 
 

1. Introduction 
The Middle Palaeolithic of the Languedoc and, particularly, of the Hérault department, is 

poorly known in comparison with other areas, such as the Dordogne or Rhône Valley regions. 
Although the Languedoc has delivered major sites, these are scattered over a large area and 
local patterns are difficult to identify (Bourguignon & Meignen 2010; Chacón 2009: see 
endnote; Duran 2002: see endnote; Lebègue 2012: see endnote; Lebègue & Meignen 2014; 
Molès & Boutié 2009; Saos et al. 2020) (Figure 1). The sites are grouped together in eastern 
Languedoc and much less is known about the Middle Palaeolithic of central and southern 
Languedoc. 

In this context, the Middle Palaeolithic from the Hérault area is only known by few sites: 
Aldène, Lunel-Viel, l’Hortus or Rothschild rockshelter (Ambert 1994; Bonifay 1981; 
Lebègue 2012: see endnote; Lebègue et al. 2010; de Lumley-Woodyear 1971: 129; 1972; see 
endnote; Rossoni-Notter et al. 2016), all of which are in karstic contexts. Only a few surface 
stations are documented, corresponding mainly to knapping workshops, such as Le Cadénas 
or Les Cours, where Levallois knapping strategies were largely employed on flint (Menras 
2008: entire thesis). The Languedoc area was occupied from the Early and Lower 
Palaeolithic, as is attested by the sites of Bois-de-Riquet and Aldène, and evidence of Middle 
Palaeolithic occupations are perceptible from MIS 8-7, at Aldène, for example, and also at 
Lunel-Viel (Bonifay 1981; Bourguignon et al. 2016; Rossoni-Notter et al. 2016) (Figure 1). 

New research has recently been undertaken in the middle part of the Hérault valley, with 
the aim of documenting and mapping Palaeolithic evidence from surface contexts. Since 
2010, a systematic survey program has been conducted on the alluvial terraces of the Hérault, 
under the supervision of J. Ivorra (Causses et terrasses alluviales du volcanisme des Baumes). 
This program led to the discovery of numerous surface stations, from the Lower-Middle 
Palaeolithic up to the Neolithic. Within the Middle Palaeolithic occurrences, several sites 
yield lithic materials with archaic features, leading to their attribution to the Early Middle 
Palaeolithic. Here we present the results obtained from the lithic assemblages collected in the 
framework of this project, from three of these surface stations: Les Geissières, Saint-Saturnin 
(Neffiès), and Camillo (Caux). This study is part of larger project whose aim is to better 
understand the Middle Palaeolithic from the Hérault valley and its surroundings. 
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Figure 1. Main Middle Palaeolithic sites of the Languedoc. Green stars: studied sites. 
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2. Material and methods 
2.1. Material: the Hérault Valley surface stations 

The lithics studied were collected during the survey program directed by J. Ivorra et al. 
(2015: 1; 2018: 1). In this middle part of the Hérault Valley, twelve surface stations are 
attributed to the Middle Palaeolithic, two to the Upper Palaeolithic and six to the Mesolithic 
or Neolithic (Table 1). The survey area is delimited to the south by the Hérault River and to 
the east and west (respectively) by the Boyne and Peyne tributaries (Figure 2). The northern 
limit is formed by the Strombolian volcanic edifice of Les Baumes, positioned on the 
Cévennes fault. The latter played the role of a normal fault since the Oligocene, shaping the 
stepped landscape separating the surrounding hills from the middle valley of the Hérault, 
which was occupied by the sea during the Miocene. Following the marine withdrawal, a series 
of terrigenous deposits was accumulated successively up to the end of the Pliocene (Maurin 
1983). The Hérault basin is bordered further to the east by the Nîmes fault. Consequently, it 
corresponds to the set of Languedoc fault, with a lacustrine or fluvial sedimentary filling, 
which may present a brecciated character near the fault edges (Serrano & Hanot 2005: see 
endnote). 

 
Table 1. Middle Palaeolithic surface stations discovered during the survey, between 2014 and 2017. In bold, the 
sites presented in this paper. 

Attribution 

Name of the 
surface 
station 

Cadastral 
landmark Area 

Nature of 
the 
discovery 

Year of 
discovery 

Middle Palaeolithic Camillo 1307 Caux 
Nord 

Lithics on Fv 
terrace 

2014 

Middle Palaeolithic Paul Vidal de 
la Blache 

87 Pézenas 
Nord 

Lithics on 
Fya terrace 

2014 

Middle Palaeolithic Clot des 
soeurs 

782-785 Fontès 
Ouest 

Lithics 2014 

Middle Palaeolithic Clot de 
Malibran 

856 Nizas 
Ouest 

Lithics 2014 

Middle Palaeolithic Les Croyes 68-69 Caux 
Nord 

Lithics on Fv 
terrace 

2015 

Middle Palaeolithic Saint-Jean-de-
Bébian 

249 and 
254 

Pézenas 
Nord 

Lithics on Fv 
terrace 

2015 

Middle Palaeolithic Sallèles 10-12 Caux Est Lithics on Fv 
terrace 

2015 

Middle Palaeolithic Clot de l’étang 126 and 
131 

Caux 
Nord-Est 

Lithics 2015 

Middle Palaeolithic Garrigues 153-155 Caux 
Sud-Est 

Lithics on Fv 
terrace 

2015 

Middle Palaeolithic Arquinet 127 and 
359 

Pézenas 
Est 

Lithics on Fx 
terrace 

2015 

Middle Palaeolithic Les Geissières 501 and 
678 

Neffiès 
Ouest 

Lithics on 
Fya terrace 

2017 

Middle Palaeolithic Saint-Saturnin 12-14 and 
17 

Neffiès 
Sud 

Lithics 2017 
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Figure 2. Synthetic view in section of the Hérault Valley terraces system. A: Location of the studied area on a 
geological map highlighting the hydrographic system (Vectorised 1:50 000 geological map, BRGM, caption 
available on infoterre.brgm.fr). B: Schematic cross-section of the Hérault Valley (after Ginouvez et al. 2016: see 
endnote). 
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The alluvial terraces of the Hérault River and its tributaries show a displacement and then 
a pivoting of the Hérault Valley after the Middle Pleistocene (Fx deposits). Successive 
volcanic episodes between the Lower and the Middle Pleistocene, following episodes of 
erosion and relief inversion, preserved portions of each alluvial terrace: 1) flushing flow 
released by the basalt quarry exploitation: 2) significant shreds protected between the volcanic 
constructions. 

The ancient alluvial terraces have been preserved in a singular geomorphological context, 
linked to the setting up of a set of volcanic edifices which played a protective role against the 
erosion of the very high terraces which were much more eroded in other sectors of the Hérault 
Valley. In this favourable context, the presence of diverse mineral resources, including very 
fine-grained quartzite and flint nodules (sometimes in abundance), encouraged the settlement 
of human groups who came to exploit these raw materials. 

The fluvial formations of the Hérault are correlated to different periods of the Quaternary 
Period (Berger et al. 1981; Ginouvez et al. 2016: see endnote; Ivorra et al. 2017: 28) (Figure 
2): 

The Fv alluvial accumulations are the oldest, and are attributed to the Lower Pleistocene 
(Villafranchian). These alluviums do not show any traces of volcanism. They remain only in 
the form of shreds (between +60 and +90 m above the current river level) and are clearly 
separated of the posterior alluviums. 

The Fw sub-basaltic alluvium is attributed to the Lower Pleistocene, before the volcanic 
episodes. Their composition is similar to the Fv alluviums. 

The Fx alluvium is attributed to the Middle Pleistocene. Its fragmentary distribution is 
observed in small discontinuous terraces of 3 to 4 metres in height (between +20 m and +30 
m above the current river level). They are divided in two parts: Fxa and Fxb. The Fxa terraces 
are older than the Saint-Thibéry volcanism episode (around 680 ka ± 60 ka) (Ambert 1982; 
Semah 1979: see endnote), and the Fxb terraces correspond to a more recent phase of the 
Middle Pleistocene; probably between 560 ka and 480 ka. 

The Fy alluvium is attributed to the end of the Middle Pleistocene and Upper Pleistocene. 
The terraces are well developed, especially on the right bank of the Hérault River. Between 4 
m and 6 m in height, they contain raw materials from the Montagne Noire. The alluvium 
forms two terraces: Fya (middle terrace; between +10 m and +20 m) and Fyb (lower terrace; 
between +8 m and +10 m). The Fya terrace is only preserved between Paulhan and Pézenas. It 
can be distinguished by a morphological break where the Miocene bedrock appears. 

The Fz alluviums correspond to recent alluvial deposits. 
The dating of the terraces presented above makes it possible to assign a terminus ante 

quem for the lithic industries found on their surfaces, but not to date them. In any case, further 
geomorphological research and dating of the terraces is needed for this area, which has been 
little investigated for the Pleistocene period. 

Three of the surface stations discovered yielded particular lithic assemblages knapped 
from metaquartzites, jaspoids and sometimes flint: Les Geissières, Saint-Saturnin, and 
Camillo (Figure 3; Table 1). These three stations are located near the Baumes volcano and the 
Lower Palaeolithic site of Bois-de-Riquet (Bourguignon et al. 2016). The characteristics of 
the raw materials used and the knapping systems identified have led to questions about the 
antiquity of these Middle Palaeolithic assemblages. 

The lithic material from the three stations was collected in vineyard contexts, over an 
area of a few kilometres. Saint-Saturnin and Les Geissières are located at Neffiès. The site of 
Saint-Saturnin is located on the edge of a promontory that borders and dominates the Bayèle 
stream, while the second site is located on the high terrace of the river of the same name, 
crossing the nearby Triassic hills (correlation terraces Fya). The Camillo station, which 
yielded the most abundant Palaeolithic material, is located on the Fv terrace at Caux. 

https://doi.org/10.2218/jls.4486


C. Mathias et al. 7 

 
Journal of Lithic Studies (2021) vol. 8, nr. 2, 40 p. DOI: https://doi.org/10.2218/jls.4486 

 

Figure 3. Geographical location and general views of the surface stations of Les Geissières, Saint-Saturnin and 
Camillo (Hérault, France). 

 
2.2. Raw materials from the Neffiès basin 

The Miocene marine deposits of the Neffiès basin contain pebbles and cobbles resulting 
from the dismantling of a metamorphic complex identical to that of the Montagne Noire 
(south of the Massif Central) with: vein quartz, quartzites and brecciated quartzites, jaspoids 
and sandstone. Vein quartz (xenomorphic) is more frequent compared to hyaline quartz 
(automorphic) (Mourre 1996). Some of these materials are highly heterogeneous, especially 
the brecciated quartzites and vein quartz (Figure 4). Some quartzites show large variation 
(grain size, homogeneity) and chalcedony inclusions are of excellent quality for knapping. 
Qualities of these raw materials are thus highly variable according to their homogeneity, grain 
size, or the presence of inclusions, fissures and joints. 
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Figure 4. Examples of brecciated quartzites. A: Flake from Camillo and quartzite in primary position (Vailhan, 
Hérault). B and C: flakes of brecciated quartzite from Camillo. D: geological sample from the Fv terrace of 
Camillo and quartzite in primary position (Vailhan, Hérault). Scale bar: 5 cm. 

 
So far, only 4 locations on the Fv, Fx and Fya alluvial terraces have delivered flint 

pebbles and cobbles in proportions exceeding 5% (Table 2). Flints from this area are 
integrated into the wider context of the Languedoc-Roussillon flint repository (Grégoire & 
Bazile 2009). On a macroscopic level, three facies are represented in our samples: these are 
more or less rounded and altered nodules whose external surfaces present some primary 
cortex mixed with patches of alluvial neocortex and natural fractures with double patinas. 
These external characteristics bear witness to brief fluvial transport, thus limiting the 
development of the alluvial neocortex on the surface of the rocks, which for the most part was 
not totally rounded into cobbles (suggesting proximity to primary outcrops). The double 
patinas bear witness to the long-term exposure of the nodules in the alluvial environment. 

These three facies correspond to: 
1) Translucent brownish flint, with more or less marked yellow or red concentric zones, 

which appear quite similar at the sampling points of Nizas (Figure 5, 2), Nézignan-L'Evèque, 
Saint-Jean-de-Bébian (Figure 5, 1), Chichéry and La Coustande. These flint types sometimes 
have partial or even total white patinas. 

2) Flint type only identified on the Garrigue terrace. It could result from extreme 
alteration of the flints of the first facies or constitute a facies in its own. 

3) Very homogeneous macro-crystalline flint, analogous to quartzite, with slightly 
rounded blocks showing regular parallel bedding. Only identified on two sampling points: 
Camillo and Sallèles 1 (Figure 5, 3). 
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Table 2. Description of the flint facies from samples collected in the terraces. 
Collection  
locality Position Context Texture 

Matrix, 
Cement Porosity 

Constituents (in 
 descending order) Interpretation 

Le Moulin-La 
Vierge 
(Nizas) 

Secondary Fv 
terrace 

Grainstone to 
mudstone 

Micritic caramel 
paste with a 
brecciated 
appearance 

Low Heterometric oolites, peloids, 
sponge spicules, foraminifers, 
iron oxide spots (hematite and 
goethite), automorphic quartz 
and quartz geodes,  

Silicification of a 
clayey oolitic 
biomicrite, Secondary 
marine facies. 

Chichéry 
(Pézenas) 

Secondary Fx 
terrace 

Wackstone 
to packstone 

Cryptocrystalline 
siliceous micritic 

Low Oolites, plant structures in 
fragments, echinoderm 
fragments, iron oxides 
(goethite) in zonation, 
Compression figures of included 
elements 

Silicification of an 
oolitic biomicrite, 
Secondary marine 
facies 

La 
Coustande 
(Pézenas) 

Secondary Fx 
terrace 

Wackstone 
to packstone 

Microsparite with 
caramel zonation, 
sometimes with a 
white patina 

Low Flaky elements, oolites, spicules 
and Sponge fragments, 
foraminifera, yellow oxide 
stains, glauconia 

Silicification of an 
oolitic microsparite 
with glauconia, 
Secondary marine 
facies 

Saint-Jéan-
de-Bébian 

Secondary Fv 
terrace 

Wackstone Micritic caramel 
paste sometimes 
with a total white 
patina 

Null Heterometric ooliths, peloids, 
hematite inclusions, Sponge 
spicules 

Silicification of a 
clayey oolitic micrite, 
altered Secondary 
marine facies 

Sallèles, 
Camillo 
(Caux) 

Secondary Fv Mudstone Grey sparite (1 
and 2) or cream 
(SL1) 

Low Yellow oxide spots Indeterminate. 

Garrigue Secondary Fv Wackstone 
to grainstone 

Microsparite with 
caramel zonation, 
sometimes with a 
white patina 

Low Oolites, peloids, flaky elements, 
spicules and fragments of 
sponges, foraminifera, yellow 
oxide spots 

Silicification of an 
oolitic microsparite 
Secondary marine 
facies. 
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Figure 5. Flint facies. 1. Saint-Jean-de-Bébian, a: General view of the siliceous crystalline matrix with white 
patina and hematite inclusions, b: Heterometric ooliths, c: Non patinated part with flaky inclusions, d: Ooliths 
and hematite inclusions. 2. Le Moulin, Nizas, a: General view with yellow and white zonations, graphic patina, 
b: White zonations in details with numerous heteromorphic oolithis and foraminifers (coccolithophoridés), c: 
Debris and goethite, d: Yellow zonations with automorph quartz, geodes and peloids. 3. Camillo and Sallèles 1, a 
and b: General view of the grey sparite and iron oxides spots, c: Siliceous crystalline matrix and iron oxide 
impregnations. 

 
Some Jurassic flint outcrops in primary or sub-primary contexts are found about 10 km to 

the north-northwest of the studied zone: the Bajocian flints from Puech Redon and Puech 
Pétou in the Fouzilhon area (Grégoire et al. 2007: 1; Ivorra et al. 2017: 51). These outcrops 
were exploited during the Middle Palaeolithic at the surface station of Les Cours (Plaissan) 
(Menras 2008: see endnote; 2009). These are the most common types in the terrace lithic 
assemblages. 
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2.3. Methods: Lithic analysis and experimental tests 
A techno-typological analysis of the lithic material was carried out in order to identify 

the main knapping concepts (Boëda et al. 1990; Inizan et al. 1995: 59). As the material was 
collected from the surface of terraces, the first step consisted of a critical analysis of the 
collected material, taking into account taphonomic processes. Most of the materials in the 
collections have easily readable knapping marks (quartzites, jasper-like rocks, flints), making 
their anthropic origin easy to establish. On the other hand, more detailed work is necessary for 
the quartz items collected from surface contexts. 

We based our quartz taphonomic analysis on the published literature, especially based on 
the visible traces of percussion (Driscoll 2011; Knutsson 1988; Mourre 1996; de Lombera-
Hermida 2009; de Lombera-Hermida et al. 2011; de la Peña 2015), but also for specific 
experiments concerning the types of quartz found on the terraces. 

Thus, numerous quartz items were present in the initial collections, which could 
correspond to cortical flakes produced by bipolar-on-anvil percussion. They were knapped 
from cobble edges along a longitudinal axis (greatest length). As this type of cortical flake did 
not seem appropriate to open quartz cobbles for knapping, we conducted an experiment to 
better understand the reaction of these quartz to percussion in relation to their size. Traces of 
bipolar-on-anvil knapping are diversified and sometimes difficult to observe (Donnart et al. 
2009). The angle of flaking varies according to the morphology of the cobble flaked (Mourre 
et al. 2010). 

We fractured meta-quartzites with bipolar-on-anvil percussion lengthwise and widthwise 
using quartz, quartzite and basalt hammerstones. The raw material was collected near the 
Saint-Saturnin and Les Geissières stations in Neffiès. Frequently, cores were broken without 
any link with the orientation of the percussion, following the natural fracture surfaces within 
the material (Figure 6, A and B; Table 3). In this case, the traces of bipolar-on-anvil 
percussion are not present (impacts from the blows and counter-blows, radial and transversal 
striations, etc.). Moreover, the longitudinal on-anvil opening of the cobbles proved to be very 
difficult to obtain, limiting these results. In the end, the flakes produced along this axis rarely 
showed the traces associated with bipolar-on-anvil knapping. As a result of this experiment, 
the choice was made to remove from the corpus the elongated cortical splinters from the 
anthropic material. 

 
Table 3. Experimentation of bipolar-on-anvil (BoA*) knapping on quartz. 

Experiment 
number 

Core or core-like 
(cobble fragment) 

Flake with 
typical BoA* 

stigmata 
Flake 
>2cm 

Flake 
<2cm 

Debris 
>2cm 

Debris 
<2cm Total 

1 1 - 2  8 4 15 
2 2 parts (different 

orientation) 
- - - - - 2 

3 2 parts (different 
orientation) 

- - - - - 2 

4 1 2 2 - - - 5 
5 3 parts (following 

diaclasis) 
- - - - - 3 

6 1 - 2 - 1 1 5 
7 2 - 3 - 1 - 6 
8 1 - - 2 4 - 7 
9 2 parts (longitudinal) - 1 - 1 1 5 

Total 15 2 10 2 15 6 50 
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Figure 6. Experiment. A and B: perpendicular percussion on anvil; C: longitudinal percussion on anvil. Scale 
bar: 20 cm. 

 
3. Results 
3.1. Les Geissières (Neffiès) 

The lithic assemblage from Les Geissières is essentially composed of quartzites. 
Brecciated quartzites are comparatively significant (42 on a total of 58 pieces of quartzite) 
(Table 4). Quartz, jaspoid and sandstone have also been used, but there are no flint pieces. A 
piece of (weathered) sandstone is also present.  

The lithic assemblage yielded more flakes than cores (respectively N=43 and N=3) 
(Table 4). There are only five flake tools and cobble tools. 

 
Table 4. Techno-typological main categories of Les Geissières station. 
Techno-typological 
categories 

Quartzite 
sensu lato Quartz Jaspoid Sandstone N total % 

Flakes 29 13 1 - 43 54.4% 
Flake tools 4 - - - 4 5.1% 
Cores 25 4 1 - 30 38.0% 
Pebble tools - - - 1 1 1.3% 
Doubts, undet. - 1 - - 1 1.3% 
Total 58 18 2 1 79 100% 

 
Thirty cores were identified in the assemblage (Tables 4 and 5). S.S.D.A. methods 

(Système par Surface de Débitage Alterné) (Ashton 1992; Forestier 1993) are the most 
represented (N=13 - 43.3%). Cores with two, three or more surfaces are most common. 
Alternate surface methods conferring discoid morphology to the cores are represented (N=6; 
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e.g., Discoid sensu lato). The Levallois and typo-Levallois methods are not common (N=2) 
(Figure 7, B). The term typo-Levallois is used when all the criteria defined by Boëda (1993) 
are not observed, but the production objectives and the way of conceiving the surfaces are 
similar to the Levallois concept. We then speak of a Levallois with an additional structure and 
a Levallois with an integrated structure (Boëda 2013: 83). Some of these typo-Levallois cores 
have quite similar conformations, corresponding to convergent exploitations. Cores-on-flakes 
and combined matrices (that can be a tool and a core as well) are absent. A rotating or semi-
rotating anvil method was also applied to metamorphic brecciated quartzite (N=3). 

 
Table 5. Main types of cores identified at Les Geissières. 

Type of cores 
Quartzite  
sensu lato Quartz Jaspoid N Total = % 

S.S.D.A. 1 surface 3 - - 3 10.0% 
S.S.D.A. 2 surfaces 5 - - 5 16.7% 
S.S.D.A. 3 surfaces and more 4 - 1 5 16.7% 
Levallois and typo-Levallois 2 - - 2 6.7% 
Discoid sensu stricto 1 - - 1 3.3% 
Discoid sensu lato  
(partial bifacial, unifacial) 

6 - - 6 20.0% 

Pebble tested, undet. 1 - - 1 3.3% 
Bipolar-on-anvil - 4 - 4 13.3% 
Rotating or Semi-rotating 3 - - 3 10.0% 
Total 25 4 1 30 100% 

 
Bipolar-on-anvil knapping was applied on quartz, as is attested by the presence of both 

cores and flakes with recognizable traces of this method (Table 5; Figure 7, A). This is the 
only method identified on quartz. 

Most of the flakes are poorly diagnostic of a knapping method, although a few could be 
the result of discoid chaînes opératoires. However, several pieces show the use of bipolar 
knapping-on-anvil (quartz). Considering cores and flakes, the production objectives are 
Discoid products (pseudo-Levallois and natural backed-flakes) and undifferentiated flakes, 
mainly from short production episodes (such as S.S.D.A. methods). However, when the raw 
materials allow it more standardized products were produced (Levallois and typo-Levallois). 

A sandstone cobble seems to have been shaped on both surfaces. However, the alteration 
of the material impedes a clear technological lecture of the piece. 

Only four retouched tools are present, exclusively in quartzite. These are: three scrapers 
and a scraper associated with a micro-denticulate (all on flakes excepting for the last one 
made on a fragment). 

 
3.2. Saint-Saturnin (Neffiès) 

From the point of view of raw material selection, pebbles or cobbles as well as angular 
fragments (especially quartzite) were used as cores. These are mainly metamorphic brecciated 
quartzites that have been used; they have a calcareous and opalescent inclusions (like for Les 
Geissières). Jaspoids, quartzites and quartz are present (in lesser proportions). Two Jurassic 
flint pieces have been identified, as well one that may be close to the Saint-Bébian type 
(Ivorra et al. 2017: 51). Finally, there is a sandstone piece with a significant alteration. 

The lithic assemblage consists mainly of cores and flakes (N=49 and N=47, respectively) 
(Tables 6 and 7). Flake tools are rather rare (N=9) and only a shaped cobble is present. Five 
pieces, whose anthropic nature is not fully assured, have been set apart. 
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Figure 7. Cores from Les Geissières. A: bipolar-on-anvil on a small portion of good quality raw material. B: 
Levallois exploitation on a very good quality quartzite pebble. Scale bar: 5 cm. 
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Table 6. Techno-typological main categories of Saint-Saturnin station. 
Techno-typological  
categories 

Quartzites  
sensu lato Quartz Jaspoids Flints Sandstone N = % 

Flakes 38 6 2 1 - 47 42.1% 
Flake tools 7 1 - 1 - 9 8.1% 
Cores 38 8 2 1 - 49 44.1% 
Pebble or Cobble tools - - - - 1 1 0.9% 
Doubts 5 - - - - 5 4.5% 
Total 88 15 4 3 1 111 100% 

 
Table 7. Main types of cores identified at Saint-Saturnin. 

Type of cores 
N Quartzite 
sensu lato 

N 
Quartz 

N 
Jaspoids 

N 
Flint 

N 
total % 

S.S.D.A. 1 surface 7 1 - - 8 16.3% 
S.S.D.A. 2 surfaces 7 - - - 7 14.3% 

S.S.D.A. 3 surfaces and 
more 

3 - - - 3 6.1% 

Levallois and typo-Levallois 6 - 1 - 7 14.3% 

Discoid sensu stricto 2 - - - 2 4.1% 
Discoid sensu lato (partial 
bifacial, unifacial) 

7 2 1 - 10 20.4% 

Kombewa recurrent 2 - - - 2 4.1% 

Pebble or cobble tested, 
undet. 

1 - - - 1 2.0% 

Bipolar-on-anvil 1 5 - - 6 12.2% 
Combined matrices 2 - - 1 3 6.1% 

Total 38 6 2 1 49  
 
Forty-nine cores are present in the Saint-Saturnin series (Tables 6 and 7). The S.S.D.A. 

methods are the most represented (N=18 - 36.7%). One or two knapping surfaces were mainly 
exploited and cores with three surface exploitations are rare. Orientation of the negatives are 
very diverse (unipolar, bipolar, mixed) as well as the management of the knapping platform 
(cortical, prepared). The methods of production are not standardized. 

The alternating methods, which lend the matrices a discoid morphology, are well 
represented (Figure 8, A). These methods are not strictly alternating and the products sought 
differ from conventional discoid methods (pseudo-Levallois points in particular) (Boëda 
1993; 1995). The exploitation of these cores is mostly bifacial. Thus, if the detachment plan is 
secant, exploitation is often partial and the orientation of the removals is rarely cordal (which 
allows the obtaining of pseudo-Levallois points). Two classical discoid cores correspond to 
the initial definition (Boëda 1993). Note the presence of classical Middle Palaeolithic 
methods: Levallois and Levallois-like cores (typo-Levallois; Figure 8, B and Figure 9). Two 
cores-on-flakes are also present; they were exploited using recurrent Kombewa methods 
(Figure 8, C). 
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Figure 8. Lithic industry of Saint-Saturnin. A: Discoid core on jaspoid. B: typo-Levallois with preferential 
removal on quartzite. C: Recurrent Kombewa exploitation on a fine-grained quartzite. D: double denticulate on 
Jurassic flint. Scale bars: 5 cm. 
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Figure 9. Levallois (A) and typo-Levallois (B and C) cores of Saint-Saturnin. A: Jaspoid; B and C: Quartzite. 
Scale bar: 5 cm. 

 
For quartz, several cores have been identified (N=6) that attest a bipolar-on-anvil 

knapping. 
Finally, an indeterminate modality is present, as well as three pieces that can correspond 

to combined matrices (i.e. that can be considered either as cores or as tools). One of these 
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pieces corresponds to the only flint artefact that can be related to the type of Saint Jean de 
Bebian. 

A cobble tool has been identified. It is made on a flat elongated sandstone cobble. The 
shaping of the cobble was carried out on a narrow edge, by non-invasive negatives. This is the 
only piece of this material in the series and it is highly weathered. The reading of its 
exploitation method is therefore complex and the counter-bulbs not very clear. 

A few other tools have been identified, however they remain very rare. We have 
discarded all the pieces with irregular alternating notches, with a difference in patina, 
resulting most of the time from a taphonomic action. The flake tools, almost always made 
from brecciated quartzite (with the exception of one piece in quartz and one in flint) (Figure 8, 
D) correspond to scrapers, notches or micro-denticulates (one of which is convergent). 

For the quartzite, flint and jaspoids, it is difficult to connect the flakes present in the lithic 
assemblage to a knapping concept. Their numbers are small and they are not diagnostic (often 
broken). On the other hand, some quartz flakes bear stigma of bipolar-on-anvil percussion 
(this method is also recognized on the cores). Considering both cores and flakes, the products 
sought are mainly peripheral-edged flakes (with a back corresponding to a back), pseudo-
Levallois products and also ordinary flakes produced during short knapping sequences. 

 
3.3. Camillo (Caux) 

The surface station of Camillo yielded the most numerically rich lithic assemblage 
(N=543) (Table 7). Its raw materials are quite different, as brecciated quartzites are less 
common (total quartzites = 326 - 60%). The second raw material employed is quartz (milky 
and translucent; N=117 - 21.5%). The use of flint is also more significant: Jurassic flint, but 
also other diversified types, are represented by one or two pieces (respectively N=81 - 14.9% 
and N=16 - 2.9%). Other types of flint include one flake that can be attributed to the Saint-
Jean-de-Bébian facies, and two flakes and one core attributed to the Camillo facies.  

Another difference is that, compared to the other sites, there is a higher proportion of 
flakes (total of flakes = 267 - 49.2 % of the lithic assemblage) (Table 8). Pebble or cobble 
tools and flake tools are also more frequent than in the other assemblages (respectively, N=10 
- 1.8% and N=39 - 7.2%). The shaped elements remain anecdotal, however, in proportion. 
Two hammerstones are present (one in quartzite and one in flint). They were both identified 
by a concentration of percussion traces on their surfaces (not isolated percussion traces). 

Among these groups, S.S.D.A. methods were mostly employed (N=85 – 32.3%) (Table 
9). One or two surfaces were generally exploited for the production of flakes, with unipolar 
removals (some unifacial cores can be considered as Clactonian, Ashton 1992). By-products 
are widely diversified and often cortical or semi-cortical, as knapping sequences are short. 
These methods allow an important adaptation to the cobble morphologies, taking advantage 
of the most homogeneous part of the raw materials. They were carried out on all of the raw 
materials; including flint. 

Discoid sensu lato cores are the second most represented in the assemblage (N=75 – 
28.5%) (Tables 7 and 8; Figures 10 and 11, 2). Their wide morphometric variability is largely 
due to the different modalities employed: unifacial, bifacial, partial peripheral, variant 
peripheral of a concept widely applied to quartzite materials, as, for example, in many regions 
of southern France (Quercy, Pyrenean Piedmont, and Catalonia). The production here is not 
oriented towards obtaining pseudo-Levallois points, but rather for backed-flakes (Table 8). 
Here we can also observe a succession on some discoid sequences with bipolar-on-anvil 
sequences within a same quartzite cobble (N=3) (Table 9). 
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Table 8. Main techno-typological categories in the Camillo lithic industry. 

  
Quartzite 
sensu lato  Quartz 

Jurassic 
flints 

Other 
flints Lydien Basalt Total % 

Cores 151 68 40 4 - - 263 48.4% 
Flakes 
(undiferentiated) 

43 10 19 1 - 1 74 13.6% 

Cortical flakes 24 13 4 3 1 - 45 8.3% 
Semi-cortical flakes 22 9 - 1 - - 32 5.9% 
Flakes with residual 
cortex 

4 1 - - - - 5 0.9% 

Cortical backed 
flakes 

23 8 8 - - - 39 7.2% 

Other backed flakes 16 2 4 - - - 22 4.1% 
Flakes from Discoid 
debitage 

4 - - 1 - - 5 0.9% 

Flakes from 
hierarchised 
debitages 

3 - - 1 - - 4 0.7% 

Kombewa flakes 1 - - 1 - - 2 0.4% 
Combined matrices - - - 1 - - 1 0.2% 
Cobble or Pebble 
tools 

8 2 - - - 0 10 1.8% 

Flake tools 26 4 5 3 1 - 39 7.2% 
Hammers 1 - 1 - - - 2 0.4% 
Total 326 117 81 16 2 1 543 100% 
% 60% 21.5% 14.9% 2.9% 0.4% 0.2% 100%  

 
Table 9. Types of cores identified in the Camillo industry. 

Type of cores 
Quartzites sensu 
lato Quartz 

Jurassic 
flints 

Other 
flints N % 

S.S.D.A. 1 surface 21 6 6 1 34 12.9% 
S.S.D.A. 2 surfaces 18 17 1 - 36 13.7% 
S.S.D.A. 3 surfaces and 
more 

9 5 1 - 15 5.7% 

Unipolar elongated 1 - - - 1 0.4% 
Levallois; typo-Levallois 14 - 3 - 17 6.5% 
Discoid sensu stricto 13 6 2 - 21 8.0% 
Discoid sensu lato 40 19 12 1 72 27.4% 
Discoid + bipolar-on-anvil 3 - - - 3 1.1% 
COFs -Kombewa, etc. 12 - 5 1 18 6.8% 
Tested, undet. 20 4 10 - 34 12.9% 
Bipolar-on-anvil - 10 - - 10 3.8% 
Semi-rotating - 1 - - 1 0.4% 
Combined matrices - - - 1 1 0.4% 
Total 151 68 40 4 263 100%  
% 57.4% 25.9% 15.2% 1.5% 100%   
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Figure 10. Discoid cores sensu largo (partial) of Camillo (drawings: Institut Català de Paleoecologia Humana y 
Evolució Social). Scale bar: 5 cm. 
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Figure 7. Cores of Camillo. 1: Lineal Levallois core on Jurassic flint. 2: Partial discoid core on quartzite. Scale 
bar: 5 cm. 

 
Other methods were identified to a lesser extent in the series: Levallois and typo-

Levallois methods (N=17 - 6.5%) (Figure 11, 1), but also debitage on flakes (COF; N=18 - 
6.8%). Levallois and typo-Levallois cores show mainly recurrent unipolar or bipolar methods. 
The COFs are essentially Kombewa (both recurrent lineal) (Figure 12) and dorsal surface 
exploitations (e.g., notch-like removals). These concepts were applied on almost all materials 
of good quality, excepting quartz. 
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Figure 12. Cores-on-flakes on quartzite of Camillo. A: Ventral (Kombewa lineal) and dorsal (notch-like 
removal) exploitations; B: Kombewa lineal exploitation. Scale bar: 5 cm. 

 
The set of large cutting tools (LCTs) from Camillo consists of 10 pieces, showing 

significant volumetric and dimensional variability (Figures 13, 14 and 15). All were produced 
on meta-quartzite cobbles with a more or less homogeneous matrix. Typologically, the series 
consists of 8 unifacial tools and 1 bifacially shaped cobble. In 6 cases, the shaping affects 
only on one edge of the cobble. In one case, the distal part and one edge (the mesio-proximal 
part) of the cobble was shaped. Finally, the last case of unifacial shaping is represented by a 
distal pick fragment. 
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Figure 13. Large Cutting Tools of Camillo. A: Uniface. B: Pick in quartzite. C and D: Choppers. Scale bar: 5 cm. 
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Figure 14. Boxplots of the lengths and widths of the cobble tools. Dimensions provided in Supplementary File 1. 

 

 
Figure 15. Cobble with bifacial removals in quartzite, with macro-scars on the distal edge. Scale bar (main 
image): 5 cm. 
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The 7 cobbles with unifacial shaping represent two distinct volumetric structures (Figure 
13): 

1) The edge is shaped perpendicular to the axis of elongation of the support (N=5). 
2) The edge is parallel to this same axis (N=2). 
These two configurations imply different gestures of use. However, similarities exist for 

the shaping (few, long and rarely invasive removals) and their morphology (irregular in plan, 
most often concavo-plane in section and with an edge-angle comprised between 70° and 80°). 
Also, although the gestures may vary, there is a reasonable presumption that the category of 
operation was direct thrown percussion. 

The uniface was made on a large quartzite cobble (Figure 13, A). The cutting edge of the 
distal end was shaped by a single, long, flat removal on the inverse side, followed by three 
long, concave removals on the upper side. The morphology is irregular in plan, set back in 
profile, and the edge-angle is 80°. It is situated in opposition to a transversal prehensile zone, 
which, associated with the type of cutting edge and the mass of the tool (1343 g.), implies its 
probable use for direct thrown percussion. The left edge of the cobble was also shaped by 4 
short to long concave removals. The cutting edge is irregular in contour and profile, with an 
angle between 70° and 80°. Although it is morphologically similar to the distal edge, there is 
no morphological continuity between the two active areas of this tool. The hypothesis of 
direct percussion is also possible here, however, the lateral opposition between the active 
zone and the prehensile zone implies different gestures. 

A quartz chopper was also made from a split cobble fractured in two by the bipolar-on-
anvil method. The shaping was carried out using parallel, unipolar removals originating from 
the ventral-like surface (Figure 16). The edge is rectilinear and biplane in section. 

 

 
Figure 16. Split-cobble of quartz (bipolar-on-anvil method), shaped subsequently with unipolar removals. Scale 
bar: 5 cm. 
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The pick fragment was produced on a very fine-grained quartzite. It corresponds to the 
distal end of the tool, shaped by 5 short to invasive removals. The fracture is accidental and 
may correspond to a knapping accident. The raw material is of good quality and thus, the tool 
was recycled as a core after the fracture, as shown by the two removals using the fracture as a 
striking platform (Figure 13, B).  

The cobble with bifacial removals (sensu Nicoud 2011: 81) was produced on a thick 
meta-quartzite cobble (Figure 15). The shaping concerns only the mesio-distal part of the 
volume. It consists of invasive and flat removals on the lower face and long, concave or 
abrupt removals on the upper face. Short, concave and sharpening removals complete the 
functionalization. The active, convergent zone has an irregular profile and a generally 
biconvex cross-section with a high degree of angle (80° on average). Combined with a 
transverse opposition with the prehensile zone, the tool is designed for direct launched 
percussion operation. The bifacial macro-scars with reflected terminations present on the 
distal end may be evidence of use in this mode of action on hard material. Macro-scars of 
percussion are identified following experimental data and literature on this topic (Claud 2012; 
Claud et al. 2015; Viallet 2016a; 2016b: 106; Viallet et al. 2018). 

The series of shaped tools at the Camillo site is therefore primarily associated with the 
range of percussive initiated activities. However, the diagnostic potential of these artefacts for 
chrono-cultural attribution is extremely limited. 

Flake tools are quite frequent (N=39 - 7.2% of the lithic assemblage). Diverse raw 
materials were used: mainly quartzite sensu lato but also quartz, flints or lydian (Table 10). 
These tools are not really standardised, considering both blank selection and retouch type. 
Tool types are poorly diversified, and side-scrapers and notches are the most represented 
ones. Several flake-tools could not be assigned to a type because of their fragmentation (Table 
10). The study of these tools does not allow us to know more from a technological point of 
view or in terms of chrono-cultural attribution. 

 
Table 10. Flake-tools identified at Camillo. 
Flake tool type Quartzites sensu lato Quartz Jurassic flints Other flints Lydiens N 
Side-scrapers 6 - 3 2 1 12 
Notches 8 1 1 - - 10 
Denticulates 4 2 - - - 6 
Drillers 1 - - - - 1 
Retouch undet. 7 1 1 1 - 10 
Total 26 4 5 3 1 39 

 
4. Synthesis and discussion 
4.1. Reduction processes identified and adaptation to raw materials 

The S.S.D.A. knapping methods (Ashton 1992; Forestier 1993) and Discoid sensu lato 
dominate in the three sites. Bipolar-on-anvil knapping was mostly applied to quartz cobbles or 
sometimes on brecciated quartzites. Methods such as S.S.D.A., bipolar-on-anvil or discoid 
allowed the knappers to adapt as well as possible to the morphology and constraints of the 
raw materials during the knapping processes. When the raw materials are of better quality and 
homogeneous, more diagnostic Middle Palaeolithic knapping methods were used, such as 
Levallois (or typo-Levallois) and cores-on-flakes. It is interesting to note that the cores-on-
flakes are represented by flint flakes but also by quartzite flakes, which is a rare (or 
unnoticed) phenomenon in ramification processes (Bourguignon et al. 2004). 
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Shaping is very rare, even for the station of Camillo, which yielded the most important 
assemblage of cobble tools, with choppers, chopping-tools and one cobble with bifacial 
removals. 

It is interesting to note that there is a correlation between the knapping method employed 
and the quality of the raw materials (defined here by different criteria: homogeneity, grain 
size, presence of inclusions, fissures, etc.). Thus, longer and predetermined methods were 
used to knap better quality cobbles, whereas short and poorly standardized methods were 
applied on less homogeneous ones. This observation is not only based on the dichotomy flint 
or other rocks (as often observed): there are differences within a group of raw materials. This 
is the case for the brecciated quartzites and quartz in the three sites, but also (surprisingly) for 
flints at Camillo. 

The raw materials are used as best as possible by the Middle Palaeolithic hunter-
gatherers, and the types of raw materials are not an obstacle. Indeed, Levallois methods are 
frequently used on other materials than flint when they allow it: commonly quartzite, but also 
quartz, limestone and even basalt (Deschamps 2019; Eixea et al. 2016; Jaubert et al. 1990; 
Jaubert & Mourre 1996; Maroto et al. 2002; Santagata et al. 2017). In the Languedoc, we can 
cite the use of Levallois methods on fine-grained quartzites during the Middle Palaeolithic in 
Bize-Tournal Cave (Chacón 2009: see endnote; Lebègue 2012: see endnote; Tavoso 1987). 

 
4.2. Site function 

The site function of these surface stations is not determinable due to context and the 
heterogeneity of the lithic assemblages. The materials are found directly on the alluvial 
terrace (which provides the raw materials employed) and might indicate a knapping 
workshop. However, the presence of a few flake tools and cobble tools does not exclude 
another type of occupation, or at least the non-exclusive character of these knapping 
workshops. 

 
4.3. Chrono-cultural attribution 

These three surface stations had been attributed to an Early Middle Palaeolithic phase on 
the basis of their techno-typological composition: a combination of S.S.D.A. and 
predetermined knapping strategies, with a few shaped tools. While this composition may 
indeed correspond to the Early Middle Palaeolithic on the paper (Bourguignon et al. 2008; 
Brenet 2011: 341; Brenet et al. 2014; Hérisson et al. 2016; Jarry et al. 2007: 145; Mathias 
2018: 553; Mathias et al. 2020; Moncel 1999), several elements lead us to be cautious in this 
specific context, particularly if we compare to other surface stations in the Hérault Valley 
(such as Le Clot des Sœurs) (Ivorra et al. 2017: 134): 

1) Lack of chronology and effective association of archaeological material. Considering 
the diversity of manifestations of the Early Middle Palaeolithic in the South of France, it is 
impossible to make this attribution in the absence of a reliable chrono-stratigraphic context. 

2) Adaptation to the raw material and its characteristics (nodule morphology and 
essentially quality). Indeed, in the series of Camillo, Les Geissières or Saint-Saturnin, when 
the raw materials were of better quality, show exploitation by typical Middle Palaeolithic 
concepts (Levallois, Discoid sensu stricto). If the raw material is not - strictly speaking - a 
constraint, it acts as a limiting factor. 

These two arguments point towards an attribution to the Middle Palaeolithic in the broad 
sense. These elements show us how difficult the cultural attribution of industries where meta-
quartzites are predominantly used can be. Similar observations have been made for many 
Upper Pleistocene industries, where the archaic appearance induced in part by the materials 
used may suggest earlier dates or appear unusual (Bracco 1993; Jaubert et al. 1990: 117; 
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Mourre 1994: 8; Soriano 2003; Tavoso 1978: see endnote). Finally, the reduction processes 
(Discoid sensu lato S.S.D.A.) identified at Saint-Saturnin, Les Geissières and Camillo are 
quite similar to those of the Middle Palaeolithic in contexts where meta-quartzites are 
dominant, such as in south-western France and Pyrenees (Colonge et al. 2008; Faivre et al. 
2013; Mourre et al. 2008; Turq et al. 2017; Villeneuve et al. 2019). Once again, the technical 
solutions employed show us the great adaptation capacities of the Neanderthals to their 
environmental context (knowledge and resource management). 

 
4.4. New data for the Middle Palaeolithic of the Languedoc 

The three surface stations studied show us a new aspect of the Middle Palaeolithic in the 
Hérault and more widely in Languedoc-Roussillon regions. As specified above, the area has 
yielded scarce evidence of Lower and Middle Palaeolithic settlements; even if some important 
sites have been excavated. Within the same area, the sites presented here are to be added to 
those of Le Cadénas (Bédarieux) or Les Cours (Plaissan) about 20 km further north-east 
(Menras 2008: see endnote). These two open-air sites are quite different as flints represent the 
main raw material used and the Levallois knapping is dominant. On the other hand, for Le 
Cadénas station, where the raw materials are more diversified, there is an economy of raw 
materials with an adaptation of the knapping methods according to the materials used (Menras 
2008: see endnote). 

The Mousterian of the Languedoc thus differs from the techno-complexes identified in 
Aquitaine, in the northern Pyrenees or in the Rhone corridor. Thus, as several regional studies 
have pointed out, the Mousterian of the Languedoc is associated with the Levallois concept 
techno-complex, and variations seem to be mainly related to site functions and mobility 
patterns (Lebègue 2012: see endnote). Following the definition of the Quina type Mousterian 
and the re-examination of collections, certain entities initially defined in the region as 
Charentian or para-Charentian (de Lumley-Woodyear 1971: 60) thus fall within this regional 
variability (Bourguignon 1997; Bourguignon & Meignen 2010; Lebègue & Meignen 2014). 

The study of the surface stations of the middle Valley of the Hérault thus provides 
nuance to this domination of Levallois methods within the series of the regional Middle 
Palaeolithic. These differences can be correlated with raw material properties. In this sense, 
the series are closer by some points to those found in crystalline contexts near the Pyrenees, 
such as: Caune de l'Arago (levels C, top stratigraphic complex), Montou, Le Portel, Mauran, 
Le Noisetier or other Middle Palaeolithic sites in the Garonne basin (Barsky 2013; Bruxelles 
et al. 2003; Duran 2002; Jaubert 1993; Lebègue & Wengler 2013; Mourre et al. 2008; Prince 
2000: see endnote). 

 
5. Conclusions and perspectives 

The study of these three Middle Palaeolithic stations in the Hérault Valley allows us to 
learn more about this period in the region. Indeed, these series provide a better understanding 
of the variability of the manifestations of the Mousterian in Languedoc-Roussillon, where 
Levallois techno-complexes predominate (Bourguignon & Meignen 2010; Chacón 2009; 
Lebègue 2012: see endnote; Lebègue & Meignen 2014; Menras 2008: see endnote; Molès & 
Boutié 2009). 

These surface stations thus present uncommon characteristics in comparison with the 
local Mousterian, considering the use of Discoid and S.S.D.A. reduction processes. If the raw 
material has an influence on the methods used to exploit it, we nevertheless find here some 
technical characteristics of the Middle Palaeolithic on good quality cobbles (e.g., Levallois, 
typo-Levallois, COFs). This study thus also allows us to recognize once again the adaptability 
of Neanderthals to a variety of environments, making the most of the locally available raw 
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materials. In most Neanderthal sites, local materials are in fact mostly exploited. This type of 
adaptation on non-flint materials from various mineral environments has now been 
recognized for several years in crystalline contexts (Colonge et al. 2008; Faivre et al. 2013; 
Lebègue & Wengler 2013; Mourre et al. 2008; Prieto 2018: 532; Villeneuve et al. 2019). 

The continuation of fieldwork in this area (prospecting, archaeological survey, etc.) 
should, in future, enable us to better take into account the diversity of manifestations of the 
Middle Palaeolithic in the South of France. 
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Résumé :  

Le Paléolithique moyen de la vallée de l'Hérault (France) reste jusqu’à aujourd’hui peu 
exploré, malgré la présence de plusieurs sites majeurs de cette période comme le Mas des 
Caves I (Lunel-Viel, l’abri Rothschild (Cabrières) ou encore l’Hortus (Valflaunès). 
Récemment, des prospections systématiques ont conduit à la découverte de plusieurs stations 
de surface attribuées au Paléolithique moyen sur des terrasses alluviales dans la moyenne 
vallée de l’Hérault, autour de Pézenas. Certaines d'entre elles ont livré des industries lithiques 
réalisées à partir de matières premières peu habituelles pour le Paléolithique de la région, 
telles que des quartzites bréchiques et des jaspoides, ainsi que du quartz. Si les silex sont 
également présents, ils sont utilisés en plus faible proportion. Ces roches (métaquartzites, 
jaspoïdes) se trouvent en position primaire en amont, dans la zone de la Montagne Noire. 
Elles se retrouvent dans les alluvions de l'Hérault et de ses affluents sous forme de galets plus 
ou moins roulés. Ces matières premières sont très hétérogènes (taille des grains, inclusions, 
diaclases), parfois y compris au sein d'un même bloc, pouvant leur réaction à la taille. Ces 
variations d’homogénéités internes ont ainsi induit des stratégies de taille spécifiques, les 
préhistoriques s'adaptant à ces caractéristiques pétrographiques particulières pour en tirer 
pleinement profit.  

Nous présentons ici des données provenant de trois de ces stations de plein-air attribuées 
au Paléolithique moyen de la moyenne vallée de l’Hérault (Les Geissières, Saint-Saturnin et 
Camillo). Elles permettent d’illustrer les stratégies adaptatives des Néandertaliens face à ces 
matériaux locaux parfois très hétérogènes. Une analyse technologique du matériel a été 
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réalisée. Cette analyse est associée à des expérimentations qui ont été menées dans le but de 
tester certaines des méthodes identifiées dans les séries, comme que le débitage bipolaire sur 
enclume. Ces expérimentations ont été réalisées d’une part dans le but d'évaluer l'efficacité de 
la production d’éclats sur ces matériaux (métaquartzites, jaspoïdes) et d’autre part afin de 
mieux caractériser les traces spécifiques laissées sur les produits par cette méthode. Ceci nous 
a permis de mieux identifier les artefacts archéologiques dans ce contexte alluvial particulier.  

L'étude de ces trois stations montre l'utilisation de méthodes de débitage qui ont permis 
aux tailleurs de s'adapter aux contraintes posées par les matières premières : débitage 
Discoïde lato sensu (bifacial, unifacial, partiel), Clactonien et débitage bipolaire sur enclume. 
Des méthodes plus diagnostiques du Paléolithique moyen ont également été identifiées, 
comme le débitage Levallois, principalement récurrent et le typo-Levallois ou des méthodes 
Kombewa. Ces concepts de production ont été appliqués sur des matières premières à grains 
plus fins. Quelques outils retouchés et façonnés ont également été identifiés dans les séries 
(principalement des choppers et chopping-tools). Ces assemblages nous montrent que, malgré 
l'influence des matières premières (qui est plus une contrainte qu'une limite), les 
Néandertaliens de l’Hérault ont atteint leurs objectifs grâce à des méthodes de production 
variées. 

De manière plus générale, ces stations de surface permettent de mieux percevoir les 
modes de productions utilisés au Paléolithique moyen en Languedoc-Roussillon et attestent 
d’une diversité des systèmes techniques plus importante que supposée, dans un contexte où 
dominent les techno-complexes Levallois classiques. 

 
 

Mots-clés :  Paléolithique moyen ; Néandertaliens ; stations de surface ; Sud-Est de la France ; gestion 
des matières premières ; quartzite 
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