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Fig. 20. lllustration of the morphological diversity of the curved knife tool type. a: functional edge damage observed on one of the tools. The
interpretation of these removals remains delicate in the absence of any polishes. (Drawings: M. Reduron; Pictures and CAD: J. Jacquier).

Abb. 20. Veranschaulichung der morphologischen Vielfalt des gekrimmten Messer-Werkzeugtyps. a: funktionelle Kantenschéden, die an einem der
Werkzeuge beobachtet wurden. Die Interpretation dieser Abtragungen bleibt in Ermangelung jeglicher Polituren heikel. (Zeichnungen: M. Reduron;

Bilder und CAD: J. Jacquier).

matches equivalent experimental tools that were used
to work wood, though the species remains undeter-
mined. The nature of the vegetal matter worked with
the other tools is even more of a mystery. To date,
use-wear has struggled to identify the species worked
in the Late Glacial Interstadial (Sobkowiak-Tabaka
& Kufel-Diakowska 2018; Jacquier 2015; Langlais et
al. 2015, 2018; Guéret & Jacquier 2019) or Holocene
(Van Gijn 1989, 2010; Juel Jensen 1994; Beugnier &
Crombé 2005; Beugnier 2007; Guéret 2013; Guéret &
Jacquier 2019; Little & Van Gijn 2017; Osipowicz 2019)
equivalents of these tools in north-western Europe.
While specialists agree that it seems that the plants
being worked are silica rich, none of the experiments
conducted to date to confirm this in a more precise
fashion have been particularly convincing (e.g., Little &

Van Gijn 2017; Sobkowiak-Tabaka & Kufel-Diakowska
2018; Osipowicz 2019), and these failures suggest
that we should reinvestigate the initial assumption.
Perhaps the working of woody plants was too quickly
cast aside because of the common and generic image
that use-wear analysts tend to have regarding the
traces associated with such work (damaged edges,
very reflective and domed polishes). On the contrary,
wood working does not necessarily generate such
stereotypical traces (Fig. 23). Furthermore, the logic
of the actual kinematics of these tools, as underlined
through our study, seems much more compatible with
the working of wood, specifically whittling, rather
than that of grassy plants. The sharp edges of these
“curved knives” were used with a positive rake angle
(Fig. 21), a kinematic that is particularly adapted to
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Fig. 21. Traces observed on curved knives. Photos a (1 to 3) and b (1 to 3) are respectively from pieces n°3 and n°1 of figure 20. (Pictures and
CAD:]. Jacquier).

Abb. 21. Beobachtete Spuren an gebogenen Messern. Die Fotos a (1 bis 3) und b (1 bis 3) stammen jeweils von den Stiicken Nr. 3 und Nr. T aus Abb. 20.
(Bilder und CAD: J. Jacquier).
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Contact face

Micro-photograph taken on a
comparable tool from locus 34.
The tool shows comparable
edge damages but a more
developed micropolish.

Fig. 22. Second tool type coherent with the working of vegetal matter. In opposition to the curved knives, this type, identified in several loci
at Le Closeau, uses blade blanks with long cutting edges. The use-wear develops along several centimetres of the edge, the active edges are
damaged by bifacial removals initiated by flexion, and the contact surface of the piece is the dorsal surface of the blank (Drawings: M. Reduron;

Pictures and CAD: J. Jacquier).

Abb. 22. Zweiter Werkzeugtyp, der mit der Bearbeitung von pflanzlichem Material zusammenhdngt. Im Gegensatz zu den gebogenen Messern
verwendet dieser Typ, der in mehreren Fundorten in Le Closeau identifiziert wurde, Klingenrohlinge mit langen Schneiden. Der Gebrauchsverschleif3
entwickelt sich entlang mehrerer Zentimeter der Schneide, die aktiven Kanten werden durch bifaziale Abtragungen beschddigt, die durch Biegung
ausgelést werden, und die Kontaktflache des Stiicks ist die dorsale Oberfléche des Rohlings (Zeichnungen: M. Reduron; Bilder und CAD: J. Jacquier).

the removal of shavings from rigid materials. Such
kinematics are not well adapted to the processing of
leaves and stems, which have been the focus of most
experiments by use-wear analysts, that is to say bulrush
(Typha sp.), reeds (Phragmites), sedges (Carex sp.),
nettles (Urticasp.), or horsetail (Equisetum sp.). This
may in fact explain why the experiments conducted
to replicate the traces visible on these enigmatic
tools do not always respect the kinematics that can
be deduced on the archaeological examples (see
Little & Van Gijn 2017, figures 5 and 6 in particular).
Furthermore, these plants, when used in traditional
wicker and basket work, are little prepared, beyond
some possible splitting, drying, or dyeing. The tool
kinematics underlined in the present study do not

seem to be coherent with the manufacture of rope
either, as the tools implicated in scutching (be it of
flax, nettles, hemp, or the secondary phloem of wood)
are used specifically to separate fibres from the tow
(see Caspar et al. 2005), not to cut them, and the latter
would certainly happen if one were attempt to trans-
versally work said fibres with a sharp-angled tool and
a positive rake angle, i.e., if one were to attempt to
whittle them. These reflections push us to seriously
reconsider the wood working hypothesis.

While the question regarding the specific nature of
the vegetal matter being worked remains in suspense,
identifying the activities in which these tools may have
participated remains delicate. Reintegrating wood as
one of the possible materials being worked, however,
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Experimental curved knife

Used part

Curved knife n°1 - 30 min.
Green wood

Curved knife n°2 - 50 min.
Green wood

Curved knife n°2 - 50 min.
Green wood

Curved knife n°3 - 40 min.
Dry wood soaked (4h) in water

Fig. 23. Use-wear generated experimentally via the working of Pinus sylvestris with a positive rake angle (Drawings: M. Reduron; Pictures and

CAD:]J. Jacquier).

Abb. 23. Experimentell erzeugter Gebrauchsverschleif3 durch die Bearbeitung von Pinus sylvestris mit positivem Spanwinkel (Zeichnungen: M. Reduron;

Bilder und CAD: J. Jacquier).

broadens the potential hypotheses quite consid-
erably. The working of sticks or splints of wood plays
an important role in numerous spheres of activity,
including both wickerwork and the manufacture of
shafts for projectiles. The latter possibility merits
particular reflection, as a central objective of the
lithic production does seem to be oriented towards
the manufacture of backed points. For the Final
Palaeolithic, the only hafts known to date are made
of wood, and more precisely of split pine (Rust 1943;
Meadows et al. 2018; Hartz et al., 2019), yet the
manufacture of shafts for arrows requires much more
than the simple splitting of a tree trunk. The wood
pieces produced by splitting have a polygonal cross-
section and therefore require a further and consid-
erable step of shaping in order to produce rods with
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the diameter and circular cross section that are ideal
for the fabrication of shafts. Was this how the curved
knives at Le Closeau were used? Initial experimental
results seem promising (Fig. 23), and moreover, the
species of wood the most often identified among
the wood charcoal at the site, which is the result of
sub-contemporaneous wildfires, is Pinus sylvestris
(Pernaud in Bodu 1998).

An equivalent functional signal in the other tested
loci

While we will not cover all of the details regarding
the results obtained in our studies of the other loci,
as this work is still ongoing and the comparative
analysis is not completed, we can, however, already
present the general profile of each and compare
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them, at least in their broad strokes, with the profile
of locus 36. Further nuances will no doubt be under-
lined in the next publications, but the general
technological and functional orientation of these
other loci follow the same tendencies as observed
in locus 36, that is to say not very economical
production schemes for the manufacture of blanks
for backed points, a small proportion of retouched
tools, an extremely low utilisation rate, and a
functional spectrum centred around plant work and
butchery (Fig. 24).

Given the general appearance of the majority of
the loci of the upper level, i.e., a lack of structures
or combustion features, the presence of lithic heaps,
and an extremely reduced formal toolkit, it is very
possible that the specific functional orientation of
those loci that were tested extends to others on
the site. However, we should note that some rare
loci, such as loci 1 or 14, have richer typological
assemblages and therefore may also have distinct
functional orientations. This observation can,
however, be further qualified: while these sectors
have higher quantities of retouched pieces, this
equipment remains dominated by points, and the
total tool count still remains low relative to the
quantity of unmodified pieces.

An accumulation of task-specific workshops?

In a publication focusing on the identification of
hunting stands or stations in the Upper Palaeolithic of
the Paris Basin (Bodu et al. 2011), the Late Azilian at Le
Closeau was prudently compared to Binford's (1980)
“hunting stands” or “processing sites”:

Here we find dozens of small loci containing few lithic
objects, expedient flaking sequences mostly oriented
towards the production of backed points and a nearly
complete absence of other tool types. The faunal
remains found in these loci, though they are few, confirm
that hunting activities took place. Taken separately, each
of these loci could be considered as a hunting camp. But
once again, this is only if we do not consider the possibility
that these highly specialized loci were complementary to
zones in which hides were worked (represented by a few
loci where end scrapers are abundant), or with the only
locus out of the 50 excavated that yielded thick borers
(Bodu et al. 2011: 241)

While the traces identified on the tools reveal
an unsuspected quantity of work related to the
processing of vegetal matter and tend to minimize
butchery activities, the results of our study confirm
the hypothesis of a very specific orientation of a
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projectiles
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Fig. 24. Functional spectrum of locus 36, 20 and 26 resulting from the use-wear analysis. Locus 20 and 26 were not studied as exhaustively as
36, but in a very extensive manner (exhaustive study of the retouched artefacts; study of 649 and 862 of the most laminar unmodified blanks

respectively).

Abb. 24. Funktionsspektrum der Fundstellen 36, 20 und 26, das sich aus der Analyse der Gebrauchsspuren ergibt. Fundstellen 20 und 26 wurden nicht
so ausfiihrlich wie 36, aber sehr umfangreich untersucht (ausfihrliche Untersuchung der retuschierten Artefakte; Untersuchung von 649 bzw. 862 der

flachigsten unmodifizierten Rohlinge).
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considerable proportion of the loci towards the
production of backed points. The recurrent nature
of this techno-economic profile, that we can perceive
at other loci, but also seems generalizable at the scale
of the entire site, suggests that even if certain loci
operated together, these complementary relation-
ships were rare. In other words, and given our results,
it would appear that Le Closeau is more likely the result
of an accumulation of successive occupations, or rather
uses, i.e., stopover or workshop sites with very specific
functions, rather than the result of a few occupations
having produced numerous complementary loci as was
observed at the Belgian site of Rekem (De Bie & Caspar
2000). This cumulative process could be responsible
for the formation of certain loci, as suggested by the
autonomy of heaps 1 and 3 within locus 36.

A complexified economic model of the Azilian

If what De Bie & Van Gils (2006) evoke while discussing
Azilian occupations in the Belgian Campine, i.e. that
repeated use or certain locations, notably those
located close to sources of water, is an essential charac-
teristic of Azilian mobility during the Allered, then Le
Closeau does not deviate from the norm, even if the
situation we have described above does present some
originality. While the loci and their degrees of comple-
mentarity require further refinement, this tendency
of the different loci at the site towards a focus on
projectile blank production does not seem to have
any equivalents in, at the least, the northern half of
France. The large site of Chaloignes (Mozet-sur-Louet,
Maine-et-Loire, France) is described as a succession of
residential campsites based on the near-total absence
of refits between loci, the presence of a diverse Azilian
toolkit on each of these loci, and the use-wear results
of roughly 100 pieces (Marchand et al. 2009, 2011). At
Warluis (Oise, France), distinct sectors separated by
spaces of 100 to 200 metres were discovered (Ducrocq
2010; Ducrocq et al. 2017), and each of them, which
currently remain independent as no refits have been
discovered between them, presents a very specific
technoeconomic profile. Locus IV strongly evokes
the loci at Le Closeau and it would appear to be an
area that is strictly oriented towards the production
of small blade blanks. This sector is small, with only
84 pieces (Ducrocq 2010). Locus [X, only containing
24 pieces, of which a strong proportion is retouched,
would appear, moreover, to be a small activity area.
Sector VIl is a collection of juxtaposed small concen-
trations of fewer than 100 pieces, and it is inter-
preted as a collection of small stopover sites with a
wide variety of materialized activities and, moreover,
a fireplace (Ducrocq 2010; Ducrocq et al. 2017). The
Azilian occupation at Saleux (Somme) presents itself
as an organized succession of sub-circular loci whose
densest parts cover 40 to 60m?2 The loci are often
centred around a simple fireplace, i.e., constructed
directly on the flat surface of the ground, and happen
to be rich in typological elements and backed points
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(Coudret & Fagnart 2006, 2015). Each locus has been
interpreted as a residential site likely occupied during
a whole season, with domestic and hunting related
activities both been represented, and a degree of
complementarity between these units has been
proposed.

While this brief review underlines the specificity
of Le Closeau, it also highlights the diversity on these
large Azilian sites during the Allered. It would appear
that these vast sites, which exceed, at least in some
cases, the largest known Magdalenian campsites in
size, are the result of various modes of occupation:
from vast campsites organized into complementary
loci (a context that has, for the time being, only been
demonstrated at Rekem in Belgium), to successions
of small residential camps, to accumulations of task-
specific sites.

This diversity has also been identified in the
central Rhineland, where fall and summer campsites,
characterized by a non-centralized use of space and
a diversity of faunal and petrographic remains, are
contrasted with fall and winter campsites, which are
more discreet, centred around a fireplace and are
often dominated by a single hunted species and
a single type of raw material (Street et al. 2006).
[solated fireplaces were also discovered in this region
and provide information on the activities that were
occurring over the Allered landscape, outside of these
larger campsites (ibid.). This diversity gives us an idea
of the complexity that characterizes Azilian settlement
strategies and seems at odds with the commonly held
beliefs regarding the economies of Allered hunter-
gatherers : Small, highly mobile groups dependent on
dispersed and unpredictable resources (Naudinot et
al. 2019: 14).

And what about the internal chronology of the
upper level?

This novel reading of the assemblages in the upper
level pushes us to reconsider the previous hypotheses
regarding the internal chronological attributions of the
different loci. Since the 1990s (Bodu & Valentin 1997;
Bodu 1998) these chronological attributions were
dependent on technical variability observed across
the various loci — laminar index, degree of technical
investment in volume preparation and maintenance
- and a specific choice to give these criteria chrono-
logical value. The most simplified and least laminar
of these productions were considered to be chrono-
logically the latest, while those that targeted slightly
more invested laminar production were attributed
the “middle” period, intermediary between the latest
Azilian in the upper level of Le Closeau and the Early
Azilian of the lower level (Bodu & Valentin 1997; Bodu
1998; Bodu 2000; Mevel & Bodu 2018). The chrono-
logical value given to these variations contributed to
the construction of an interpretive paradigm whereby
the technoeconomic changes identified between the
Magdalenian and the Azilian were seen as participating
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the gradual and progressive abandontment of Magda-
lenian lifeways (see Bodu 2000; Valentin 1995, 2008;
Mevel 2013; Naudinot et al. 2019). Yet the stratigraphic
resolution of the site has not allowed for the confir-
mation of this hypothesis, and the radiometric dates
obtained on wood charcoal only succeeded in dating
natural wildfires that postdated the human occupa-
tions (Cary 1998), providing only a global terminus ante
quem. Such variation in other contexts has, moreover,
been interpreted in a different manner. On the Azilian
site of Rekem, important variability in the care taken in
regard to raw material selection, volume preparation
and maintenance, the degree of volume exploitation,
and the relative abundance of blades was observed
(De Bie & Caspar 2000), yet the abundant refits
conducted at the site confirm the relative contempo-
raneity of the majority of the loci. In this context, this
variation was interpreted as distinct functional objec-
tives and variable degrees of know-how expressed by
knappers (ibid.).

At Le Closeau the large quantity of materials and
loci, in addition to the relative homogeneity of the
exploited flints, make conducting inter-locus refits
quite arduous and laborious, which has discouraged
the undertaking of such an endeavour at the scale of
the site. The question of the contemporaneity of the
loci of the upper level at Le Closeau can therefore
only be approached indirectly, via a discussion of
the potential complementarities between loci. Yet
the techno-functional data presented in this article,
notably pointing towards a recurrent functional
orientation for the different loci tested, pleads in
favour of the progressive accumulation site formation
hypothesis. Therefore, and in contrast to what has
been perceived at Rekem, our understanding of the
anthropogenic formation processes that underlie the
creation Le Closeau does not disqualify the choice to
attribute a chronological significance to the technical
variability documented between the loci. This
scenario of formation by accretion of specialized uses
does not support the chronological hypothesis either.

The question is far from being resolved. After a
quick re-examining of the collections, it would appear
that the fluctuating indices of laminarity, as well as the
variable degree of technical investment in the prepa-
ration and maintenance of volumes, are quite tenuous,
underlining the necessity to quantitatively assess
these axes of variability. Such an effort is and will be
integrated into future analyses.

Conclusions

The techno-functional analysis of the lithic industry at
Le Closeau has allowed us to question the operation
of the different loci and reflect upon the ways in
which this vast Azilian site was occupied. Given the
preliminary results, and given the techno-typological
profile and spatial characteristics of the different loci,
Le Closeau seems to correspond to an accumulation

of multiple task-specific visits oriented towards the
production of blanks compatible with the needs and
norms of Azilian projectile point technology. A few
loci with a richer diversity in typologically domestic
equipment, while rare, seem to deviate from this
general tendency. Continued study should allow us to
see whether these locally “atypical” loci operated in a
complementary fashion with the task-specific loci that
characterize the site more generally. In the meantime,
this seeming specialization is quite different than the
commonly presented portrait of the Azilian economy.

This apparently original functional profile
contributes to a diversity that we currently do not
have an adequate handle on. Admittedly, we are not
aided by the delicate and tenuous contrasts between
residential campsites and more specialized sites, as
during the Allered the rare identified habitation struc-
tures are light and discreet (see Gelhausen 2004), and
the traces left by combustion areas are often limited to
a few burned flints, possibly a lightly rubified surface,
and only very rare veritable combustion structures
(Mevel et al. 2017). In this respect, the crossing of
technological, functional, and spatial approaches is
essential for apprehending the economic finalities
of lithic production and site function with greater
accuracy.

It is also of note that a certain “fidelity to places”,
materialized via their repeated use, seems to have
been a recurrent feature of Azilian mobility strat-
egies (De Bie & Van Gils 2006). This contributes to
the difficulty faced when attempting to characterize
sites, as it gives a false image of similarity and homoge-
neity across sites that are constituted by a diversity of
occupations and uses. This should incite us to collec-
tively apply integrated techno-functional approaches
more broadly, combining petrography, technology,
refits, and use-wear on vast and shared samples. As
a matter of fact, the identification of the functional
finality of documented production sequences and
understanding of the operation and ways in which
sites were occupied that such an approach allows
will permit us to better articulate the significance of
the variability observed between sites in regards to
the density of materials, the organization of space, or
the abundance of the formal toolkit. To date, Azilian
sites having been subjected to such an approach are
rare, yet the publication of the Rekem site (De Bie &
Caspar 2000) clearly demonstrates how profitable
such an integrated approach can be. The normali-
zation of such an approach would certainly refine
our understanding of Azilian mobility strategies, but
at a broader scale we need to also move beyond an
economic reading of this period that is far too “lithic
centric”. Functional analyses of toolkits broaden our
perspectives by providing indirect access to all the
technical chains that interact and articulate with flint
tools.

For example, our study of Le Closeau provides with
the opportunity to investigate the economy of vegetal
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resources during the Allered. While the number of
tools used to work vegetal matter remains modest,
it must nevertheless be underlined how exceptional
such evidence is in Upper Palaeolithic contexts.
Moreover, certain tools identified by use-wear find
perfect equivalents in the Terminal Palaeolithic and
the Mesolithic (curved knives), and these underline
the continuity of certain practices and therefore
highlight the role functional analyses can play in the
construction of historical perspectives. This particular
tool class remains unknown in Magdalenian contexts,
and may therefore contribute to the novel technical
package that is associated with the emergence of the
Azilian. The identification of comparable tools at
the Federmesser and Swiderian site of Lubrza 10 in
Poland (Sobkowiak-Tabaka & Kufel-Diakowska 2018)
suggests, moreover, that this may be a feature shared
over very broad geographical scales.
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