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Blade and bladelet reduction
systems in the Italian Middle
Paleolithic

The case of Grotta del Cavallo, (Nardo — Lecce)

Leonardo Carmignani®* ¢ Lucia Sarti®

Abstract

Evidence of the presence of blade tool technology has been confirmed in northern
Europe from at least the latter part of the Middle Pleistocene (MIS 7-6). During MIS
5 these productions cover a larger area, which includes northwestern Germany, central
France, and occasionally the south of France. It is only during MIS 4-3 that the blade
production strategy begins to appear in southern Europe, including the Italian pen-
insula. Based on the present state of research, these three phases appear as on-and-off
events without clear evolutionary continuity. The FIlle and FIIId levels of Grotta del
Cavallo in Lecce (Italy) have yielded abundant lithic material predominated by two
main reduction systems: the first originating from a Levallois concept by centripetal,
unidirectional, and bidirectional methods, and the second stemming from a blade vol-
umetric reduction system. The presence of separate reduction systems aimed at obtain-

ing bladelets highlights the technological variability.
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1. Introduction

Within the European continent, the oldest evidence of blade production is found in
northern Europe during MIS 8/7. These productions are obtained by primarily using
two reduction systems: a volumetric concept, such as that noted at the sites of Saint-
Valery-sur-Sommes (Heinzelin & Haesaerts 1983), Bapaume-les Osiers (Koehler
2008) and Therdonne (Loch ez /. 2010) in France, and Rissori in Belgium (Adam
1991); and by a Levallois concept such as that observed at the site of Biache-Saint-
Vaast in France (Bdeda 1988). At the sites mentioned, blade production is rarely
the predominant kind; on the contrary, it is systematically associated with other
production systems, among which the most frequent is the Levallois concept aimed
at mainly producing flakes.

In MIS 5, following their prolonged disappearance, coinciding with the MIS 6 gla-
ciation peak, these productions returned, occupying a wider area that included north-
west Germany with the sites of Tonchesberg (Conard 1990), Rheindhalen (Bosinsky
1986), and Wallertheim (Conard & Adler 1997), and central France, with the sites
of Angé (Locht ez al. 2008) and Vinneuf (Gouédo 1994). These productions are also
found, albeit sporadically, in the south of France, at sites such as that of Cantaluette 4
(Blaser at al. 2012).

At the same time, in northern France and Belgium we see a return of blade pro-
duction at many sites: Riencourt-lés-Bapaume (Ameloot & Hejden 1993), Saint-
Germain-des-Vaux (Révillion & Cliquet 1994), Seclin (Révillion & Tuffreau 1994),
Bettencourt-Saint-Ouen (Locht 2002), Blangy — Tronville (Depaepe et al. 1999), and
Etouteville in France (Delagnes & Ropars 1996), and Rocourt in Belgium (Otte1994a).

At all these sites, we detect great variability in blade reduction systems, which pre-
vents us from grouping them under a common denomination. The initial stages of the
productions observed for the above industries rarely entailed the preparation of a crest-
ed blade. More common was the direct exploitation of the raw material’s natural mor-
phology. Unidirectional or bidirectional methods was applied to guide the removals.
During the exploitation process, the knapping can follow a rournant or semi-tournant
thythm. The raw materials used can be pebbles, roundish nodules, slabs, or flake-cores.
In the same way, even if flint is the most common raw material noted, other lithotypes
such as quartzarenites, limestones, and jaspers were also used.

The debate on the emergence of these productions, which at present is thought to
have taken place during the Middle Pleistocene, is still ongoing. Some authors have
suggested that, in some specific cases, blade production could have been an oppor-
tunistic method leading to the use optimisation of the raw materials, which may have
motivated the production of elongated removals instead of flakes (Conard 1990). This,
however, may not have been the case in areas rich in raw materials, where the presence
of these productions has also been noted. Other authors have suggested a relationship
between blade production and environmental crises (Otte 1994b). The duration of
the blade phenomenon and its diffusion to areas that differ greatly from one another
suggests that single explanations for the origin and spread of this phenomenon need to
be treated with caution.

Unlike in northern Europe, the appearance of laminar production in the south
of France and the Italian Peninsula shows some delay. Even if in the south of France

blades appear for the first time in MIS 5, such as at Cantalouette IV (Blaser 2012), they
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become more visible during MIS 4-3, such as at the sites of Abris Du Maras (Moncel
1996), Baume Flandin (Moncel 2005), and Champ Grand (Slimak 1999).

While it is now certain that blades were produced during the Middle Paleolithic,
the production of bladelets, obtained by means of an independent reduction system,
was much less common and only occurred during the final phases of the Mousterian
period. In Europe, some bladelet production has been noted at the sites of El Castillo
and Cueva Morin in Spain (Maillo-Ferndndez ez a/. 2004), at Champ Grand (Slimak &
Lucas 2005) and Combe Grenal in France (Faivre 2012), at Fumane and at Grotta del
Cavallo in Italy (Peresani 2011, Carmignani 2010), and at Balver Hohle in Germany
(Pastoors & Tafelmaier 2010).

Recently, the presence of bladelet production noted at the site of Riparo del Molare
in Italy would push back the date of its first presence to MIS 5 (Aureli and Ronchitelli
in this volume).

The presence of laminar production in the Italian peninsula has not been clearly
confirmed prior to MIS 4. The chronologies of the sites where the use of blade tech-
nology has been noted are in fact concentrated around the final phases of the Middle
Paleolithic and, in particular, the first part of MIS 3.

In terms of its geographic distribution, blade production does not seem to be
linked to a specific area or a specific environment. In Italy, blade production has been
found in the south at the site of Santa Croce and at Grotta del Cavallo (Boscato et
al. 2011, Carmignani 2010), in the center at Grotta Breuil (Grimaldi 1996), Grotta
Reali (Peretto C. Ed. 2012, Arzarello ez al. 2004), and in the north at Riparo Tagliente
(Arzarello & Peretto 2005, 2004), Fumane (Peresani 2011), Grotta di San Francesco,
and Madonna dell’Arma (Tavoso 1988, Cauche 2007). The only exception seems to be
the site of Cave dell’Olio, which have been dated to MIS 9 (Fontana, Peretto 2009).
For the site of San Francesco the chronology remains uncertain.

Generally speaking towards the end of the Mousterian in the Italian peninsula there
seems to be greater differentiation in the production systems; among these, blade pro-
duction is one of the most evident expressions. The origin of this differentiation can be
traced back to the wider issue concerning the key role the blade plays in relation to its
morpho-functional peculiarity and the preponderant role it has in the Upper Paleolithic.

2. The site

Grotta del Cavallo in the south of Italy is a coastal cave by the Ionian Sea located
approximately 10 meters b.s.l. The site contains one of the most important Middle
Paleolithic archaeological sequences of the Italian peninsula.

The cave was first studied by Arturo Palma di Cesnola in 1961, who carried out
the first test pit which was followed, two years later, by the first excavation campaign
(Palma di Cesnola 1963). In the years that followed other excavation campaigns were
carried out, highlighting the long Middle and Upper Paleolithic sequences present at
the site (Palma di Cesnola 1964, 1965, 1967).

At the end of the 1970s, new works had to take place at the site, as in the interim,
illegal excavations had been carried out, thus disturbing the site. It was at this time that
the University of Siena, in collaboration with the Soprintendenza ai Beni Archeologici
della Puglia, closed the cave. Starting in 1986, L. Sarti re-opened the site and a larg-
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Figure 1. Grotta del Cavallo. Stratigraphic sequence.

er surface (12 sq. m) was excavated. Although the sequence proposed by Palma di
Cesnola was confirmed by the new excavations, these also allowed for the stratigraphy
to be described in greater detail and permitted the gathering of a greater amount of
data (Sarti et al in press; Trenti et al in press).

Layer FIII, the subject of the present study, was, during its excavation, divided into
five sub-levels (FIIla, FIIIb, FIIlc, FIIId, Fllle) based on the different concentrations
of anthropic evidence.

The laminar production comes from sub-levels Fllle and FIIId, which rest on a
thick layer of tephra (Fig.1). At the top of level FIII, levels FII-FI mark the end of the
Mousterian sequence (Sarti et a/. 1998- 2000).
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3. Methods
The lithic products from Grotta del Cavallo were analysed using a chdine opératoire
approach following Pelegrin (1991), and supported by the quantitative presentation of
technological categories (Inizan ez a/. 1995). The identification of the Levallois concept
follows the guidelines set out by E. Boéda (1994). In terms of the Discoid produc-
tion, we used the definition put forward by E. Boéda (1993, 1991), also taking into
consideration broader criteria (Peresani 1998, Slimak 2003). Given the absence of
the refitting reconstruction of the reduction sequences, we used the mental refitting
method proposed by Pelegrin (1995). The techniques were identified according to the
experimental studies carried out by Pelegrin (1991, 2000). Volumetric and Levallois
blade productions were distinguished by means of the volumetric structure analyses
(Boéda 1988, 1990, 1991). Diacritical analysis was applied to cores and blanks in order
to reconstruct the chronological order of the scars (Dauvois 1973).

Deeply patinated pieces on which the correct reading of the scars was not possible,
and pieces with disorganized scars, the positioning of which did not allow us to reliably
associate them with a specific reduction sequence, were classified as generic flakes.

4. Reduction systems of level F of Grotta del Cavallo

4.1. Main technological patterns

Sub-levels FIlle and FIIId produced a large amount of lithic industries mostly concen-
trated in the Fllle sub-level (11192 pieces), with smaller numbers found in sub-level
FIIId (1151 pieces). A large number of pieces are undetermined fragments and generic
flakes which cannot be linked to a specific reduction system. Leaving out the unde-
termined pieces, the diagnostic material amounts to 4908 pieces in Fllle and 558 in
FIIId (Table 1). The production in both the sub-levels is associated with three main
reduction systems: blade and bladelet volumetric systems, and a Levallois system. The
Levallois system is present with the centripetal, unidirectional, bidirectional, and con-
vergent methods. Sub-layers Flllc and FIIIb, although they had less pieces, seem to
show the same kinds of production as FlIle and FIIId. The Mousterian sequence ends
with levels FII-FI, highlighting a clear techno-typological break compared to level FIII.
In fact, FI-FII levels show the disappearance of blade production and the Levallois
concept, which, in turn, are replaced by a Discoid system (Fig. 2). This break, which is
visible in the reduction system, is also accompanied by a different management strategy
of the raw material (Romagnoli ez a/. 2016).

The lithic industry contains a large amount of retouched tools, which will not be
discussed in detail in the present study. In general, the retouched pieces in FlIle and
FIIId mainly comprise Mousterian points and scrapers, while in levels FII and FI, the
presence of denticulated pieces is marked, followed by that of splintered pieces. The
latter, it should be noted, are completely absent in the lower levels (Sarti ez al. in press).
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Level Fllle Level Fllid
n. % n. %
Generic flake >20 mm. 619 55 64 56
Generic flake <20 mm. 1325 11,8 19 10,3
Undetermined fragments >20 mm. 1429 12,8 94 82
Undetermined fragments <20 mm. 2911 26,0 316 27,5
Determined pieces 4908 43,9 558 48,5
Total 11192 100 1151 100

Table 1. Determined and undetermined pieces.

Fl - Fll
Levels

7

12

Fllle - Fllld Levels

Figure 2. Flake production. (1-12) Discoid production from levels FI — FII, (13-16) Levallois
production from the Fllle-FIIId sub-levels (drawn by L. Carmignani).
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3cm

Figure 3. Large retouched blade from
level Fllle.

4.2. Blade and bladelet production systems in sub-levels Fllle and Fllld
The blade production found in sub-levels FIIle and FIIId comprises 783 pieces in the
case of the former and 64 pieces in the latter (Table 2). Ten cores associated with this
production were found in level FIlle, whereas only two were recovered from FIIId. A
large part of the blades are fragmented. Complete blades from level FIlle amount to
254 pieces (32.4%), while 42 (65.5%) were found in FIIId (Table 3). Except for rare
blades, which are over 7cm in length, the majority of the pieces indicate a small or
medium-sized production (Fig. 3) (Carmignani 2010).

The raw materials used are limestone slabs collected locally a few hundred meters
from the cave (Sarti ez al. 2017). The reconstruction of the chaine opératoire suggests that
all stages of the production were carried out at the site (Table 4). The technique employed
during the whole production process was direct percussion with the hard hammer.
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Level Fllle Level Fllid
n. % n. %
Blade production 783 16,0 64 11,5
Flake production 4125 84,0 494 88,5
Total 4908 100 558 100
Table 2. Flake and blade production quantification.
Level Fllle Level Fllid
n° % n° %
Complete blades 254 32,9 42 67,7
Distal fragments 96 12,4 2 32
Mesial fragments 104 135 8 12,9
Proximal fragments 140 18,1 9 14,5
Apex broken 90 11,6 1 1,6
Base broken 86 11,1 0 0,0
Siret fracture 3 0,4 0 0,0
Total 773 100 62 100
Table 3. Integrity of blade production.
Level Fllle Level Fliid
n. % n. %
Blades with cortex >50 % 57 97 2 38
Blades with cortex<50 % 92 15,6 10 189
Blades “en tranche” 9 1,5 0 0,0
Unilateral crested blades 14 24 0 0,0
Bilateral crested blades 12 2,0 2 38
Debordant blades 85 14,4 8 15,1
Blades 277 47,0 28 52,8
Rejuvenation blades 33 56 1 1,9
Cores 10 1,7 2 38
Total 589 100 53 100

Table 4. Blade production techno-types and cores. Excludes undetermined broken blades.
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3cm

Figure 4. Initial production stage. (1) Core “sur tranche”, (2) blank with quadrangular cross
section, (3, 4) crested blades with two prepared versants, (5, 6) cortical blades (drawn by
C. Tessaro; models by C. Carmignani).

The collected raw materials have a natural prismatic or sub-prismatic morphology
that is suited to the direct knapping of blades without the need for a particular prepa-
ration of the core. When the configuration of the cores is present, it does not show any
standardization, but instead, a wide range of technical solutions are used to correct the
eventual imperfections of the block.

The presence of many cortical platforms indicates a direct extraction of removals
using a natural striking platform. Preparation of the striking platform takes place at the
point when the natural angle does not fulfil the technical requirements.
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3cm

3cm

Figure 5. Main production stage. (1) core, (2, 3) blade with symmetrical cross section (4) blade
with asymmetrical cross-section (drawn by C. Tessaro, models by C. Carmignani).

In the majority of cases, the initial knapping phase is based on the direct ex-
traction of a cortical blade that exploits the dihedral angle naturally present on the
slabs (Fig. 4 no. 6).

A second option, which is very rare, consists of the preparation of a crested blade,
which is used as a guide in the first detachment (Fig. 4 nos 3, 4).
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3cm

10 &

Figure 6. Bladelet production. (1) Core-flake with one refitted bladelet, (2, 3) Bladelet cores
(4-7) rejuvenation bladelets, (8-13), bladelets (drawn by C. Tessaro).

Another method, used to initiate the slab exploitation process, includes removing
a tranche, creating two new dihedrals (Fig. 4 nos 1, 2). This technical solution is also
employed to correct eventual accidents occurring during the débitage stage, making it
possible to continue the exploitation.

The maintenance of the lateral convexities of the flaking surface is carried out
through the extraction of débordant blades (pre-determinate/pre-determinant),

CARMIGNANI AND SARTI 47



which guide the exploitation following a semi-tournant rhythm. In rare cases,
the creation of a second striking platform opposite the main one is carried out
in order to manage the distal convexity. The production system illustrated al-
lows the obtention of two techno-types of blade: blades with symmetrical cross
sections and blades with asymmetrical cross sections or debordant blades (Fig. 5
nos 2, 3, 4).

The blades have parallels edges and a straight profile. The direct production of
blades with convergent edges is sporadic and can be considered as not predetermined.
The convergence is instead often obtained through retouch, which in some cases,
modifies the distal part of the blades (Fig. 3).

In sub-level FlIle, of the 773 elements (intact and fragmented) that can be attribut-
ed to blade knapping, 160 have been modified through retouch with a transformation
rate of 20.7%.

Besides laminar production, we also encounter the presence of an independent
production kind aimed at producing bladelets through the exploitation of flake-cores.
The exploitation of bladelet cores is carried out through a short series of unidirectional
detachments. We can distinguish three types of volumes used as cores: simple flakes
(Fig. 6 n. 2), flakes wirh a quadrangular cross section deriving from an exploitation
“sur tranche” (Fig. 6 n. 1), and a small number of slab fragments (Fig. 6 n. 3). As is the
case in blade production, the configuration of the bladelet cores on flakes is based on
the use of some technological expedients that require minimal preparation of the cores.

The initial stage of bladelet production usually entails a first removal that exploits
one of the edges of the flake. The preparation of a one-sided crested-bladelet has been
noted, but this is a rare occurrence (Fig 6 n. 1).

The lack of a systematic management strategy of the core and, more specifically, a
lack of control of the distal convexity often leads to the abandonment of the bladelet
cores after a short series of detachments. Flaking accidents are solved through the ex-
traction of a rejuvenation bladelet with the aim of reinitializing the knapping surface,
allowing a second series of detachments (Fig. 6 nos 4, 5, 6, 7). Only one core shows a
more elaborate management of the volume by rear-lateral removals aimed at the center

of the flaking surface (Fig. 5 n. 1).

5. Blade and bladelets in the Italian peninsula during the
Middle Paleolithic: A possible summary?

It is important to begin by noting that our attempt to carry out a precise comparison
between the blade production of Grotta del Cavallo and other similar evidence present
in the Italian peninsula turned out to be an arduous task for different reasons: lack of
homogeneity among the data sets, methodological differences in the study of the lithic
industries, and lack of a uniform terminology.

Generally, under the term ‘blade’ or ‘bladelet’, are all the elements that in an un-
differentiated way mainly correspond to a morphometric feature (length > 2width).
According to us, this feature is not sufficient to attribute with certainty a group of
elongated products to a real systematic and pre-determinate production of blades.
A small number of elongated pieces can be obtained in a non-systematic way, even
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through some reduction systems that are not specifically orientated towards produc-
tion of blades.

In order to work with a corpus of data that is as homogeneous as possible and for
a coherent comparison to be made, we only considered reliable those lithic industries
that have been analysed through a technological approach.

The blade production of Grotta del Cavallo is placed within a well-known kind
of variability known from the production systems of the Middle Paleolithic. In Italy,
from a geographic point of view, volumetric blade productions are present with no
particular trends from north to south: in the Apulia region, there are Grotta Santa
Croce (Arrighi ez al. 2009) and Riparo Oscurusciuto (Boscato ez 2/2011), Grotta Reali
in Molise (Peretto 2012), Grotta Breuil in Lazio (Bietti & Grimaldi 1993, Grimaldi
1996, Lemorini 2000), and Riparo Tagliente (Arzarello & Peretto 2004, 2005) and
Grotta Fumane (Peresani 2011) in the Veneto region.

'The technique systematically used is that of direct percussion with a hard hammer.
The main method used, with a few specific exceptions, is the unidirectional kind.

As observed in other parts of Europe, the raw material used does not seem to hin-
der nor favour the production of elongated frames. In fact, volumetric laminar pro-
ductions are applied on pebbles of different morphologies and dimensions, as well
as on slabs, flakes-cores, or nodules (Table 5). We can say the same thing concerning
the lithology of the raw materials used, which include flints, jaspers, quartzarenites,
or limestones. The initial knapping phases exploit, in almost the majority of cases,
the natural morphology of the blocks. Initial configuration of the volume seems
to be based on the selection of the correct morphology of the available raw mate-
rials. In a few rare cases, such as at Grotta del Cavallo or again at Grotta Reali, the
configuration phase can provide the preparation of a crested blade. The recourse to
this technical expedient, when present, is, however, quantitatively minor and never
assumes a standardized and systematic role. At Grotta del Cavallo, the construction
of a crested blade is mostly applied in the advanced production phase to correct
flaking accidents.

In terms of quantities, laminar productions are always in the minority and are
consistently associated to flake productions obtained by different production sys-
tems, among which the Levallois, Discoid, and the SSDA seem to be the most re-
curring (Table 5).

In the Italian peninsula, during MIS 4 and MIS 3, the spread of blade production
by volumetric exploitation seems to coincide with a wider phenomenon, which can be
summarised, in general terms, as a tendency towards searching for elongated products.

In fact, during this same time period, a tendency of the Levallois concept to pro-
duce blades by unidirectional or bidirectional methods seems to emerge (Table 5). As
was noted for the volumetric laminar production, this aspect has also been noted for
the entire Iralian peninsula, showing no clear patterns: in the Liguria region, at the
sites of Riparo Mochi and Barma Grande (Yamada 1997, 2004), in the Veneto region
at Fumane (Peresani 2011), in the Campania region at Riparo del Poggio (Caramia,
Gambassini 2006) and Castelcivita (Gambassini 1997), and in the Apulia region at
Riparo dell’Oscurusciuto (Boscato ez al. 2011).

This apparent parallelism, which emerges as an interesting research theme, especial-
ly in terms of techno-functional aims, has not yet been fully explored.
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In the case of Grotta del Cavallo, the unidirectional and bidirectional Levallois
methods, although present, are aimed at the production of quadrangular and
sub-quadrangular flakes, which only sporadically reach an index of laminar length-
ening. The systematic and predetermined production of blades has been attempted
exclusively through the laminar volumetric system. At Grotta del Cavallo, we seem to
glimpse a clear distinction, in terms of techno-functional aims, between volumetric
blade production and unidirectional-bidirectional Levallois methods. In other cases, as
for instance at Riparo Tagliente, both the production systems, Levallois and volumet-
ric, generate blades, but also, in this case, with distinct techno-functional structures
(Carmignani iz press).

Regardless of the production systems employed during MIS 4-3, a common macro
phenomenon seems to take shape, which finds its uniqueness in creating blades using
different reduction systems; in the case of the Levallois through a re-adaptation of the
pre-existing volumetric concept, while, in the case of the volumetric systems, through
completely innovative production systems.

In this respect, it will be important in our opinion to compare, in greater detail, the
ephemeral bladelet production that appears during the last phase of the Middle Paleolithic
with that of the Upper Paleolithic. A recent work that has highlighted a connection be-
tween the Chételperronian and Pro-Aurignacian bladelets at the site of Quincai (France)
encourages future research to point in that direction (Roussel ez /. 2016).

The last issue that we would like to discuss concerns the geographic setting of these
productions. The Middle Paleolithic of the Italian peninsula is systematically found in
cave or shelter sites. This differs to the blade production of northern Europe, which is
found in open-air sites (Table 5).

It remains to be verified whether this difference is the result of research bias or if
instead these locality differences are actually linked to different population dynamics
between the central-north and south areas of Europe.

The problems connected to the spread of the laminar phenomenon in the final
Mousterian phases in the Italian peninsula need to be investigated, both in terms of
the innovative element it represents and its relationship with the pre-existing tech-
no-cultural substratum. Given the current state of research, and even if some general
features are emerging, this overview does not allow us to frame the laminar phenome-
non within a univocal model. The chronological delay that we see between the laminar
production of the Italian peninsula, apparently concentrated in MIS 3, and that of the
south of France, already present starting from MIS 5 (e.g. Blaser ef al. 2012), leaves
us with different possible scenarios. A comparative study of the laminar production of
southern Europe will clarify whether we are facing a phenomenon of technical conver-
gence with different invention and spread centres or, if instead, this phenomenon can
be tracked to a single innovative centre from which it spread to other peripheral areas.

52 PALAEOLITHIC ITALY



References

Adam, A. 1991. Le gisement paléolithique moyen du Rissori & Masnuy-Saint-Jean
(Hainaut, Belgique): premiers résultats. In: Tuffreau A. (ed.), Paléolithique et
Mésolithique du Nord de la France. Nouvelles recherches: II, CERD 3, 41-52.

Ameloot-Van der Heijden, N. 1993. Lindustrie laminaire du niveau CA du gisement
Paléolithique moyen de Riencourt-les-Bapaume. B.S.PE, 90/ 5, 324-327.

Arrighi, S. Freguglia, M. Ranaldo, E and Ronchitelli, A. 2009. Production and use
in the lithic industry of the Mousterian in Santa Croce (Bisceglie, Italy), Human
Evolution, 2412, 91-106.

Arzarello, M. Berardinelli, L. Minelli, A. Pavia, M. Rufo, E. Sala, B. Thun Hohenstein,
U. and Peretto, C. 2004. Il sito paleolitico medio di Grotta Reali (Rocchetta al
Volturno, Molise, Italia). Rivista di Scienze Preistoriche LIV, 249-269.

Arzarello, M. and Peretto, C. 2005. Nouvelles données sur les caractéristiques et
evolution techno-économique de l'industrie moustérienne de Riparo Tagliente
(Verona, Italie), in Les premiéres peuplements en Europe, a cura di N. Molines,
M.H. Moncel, J.L. Monnier, Colloque international, (Rennes, 22-25 septembre
2003), BAR, International Series 1364, 281-289.

Arzarello, M. and Peretto, C. 2004. “Lindustrie lithique moustérienne (“Tagli 40-42”)
du Riparo Tagliente (Verone, Italie)”. Acts of the XIVth UISPP Congress, University
of Liege, Belgium, 2-8 September 2001 10 Section 5: Le Paléolithique Moyen/
The Middle Palaeolithic General sessions and posters edited by Le Secrétariat du
Congtes. BAR International Series 1239, 169-175.Bertola, S. Peresani, M. Peretto,
C. Thun-Hohenstein, U. 1999. Le site paléolithique moyen de la Grotta della
Ghiacciaia (Préalpes de Vénétie, Italie du Nord). LAnthropologie 103/3, 377 — 390.

Bietti, A. and Grimaldi, S. 1993. Mousterian assemblages in central Italy: cultural
facies or behavioral adaptation? Quaternaria Nova 111, 21-38.

Blaser, E Bourguignon, L. Sellami, F. and Rios Garaizar, J. 2012. Une série lithique
a composante Laminaire dans le Paléolithique moyen du Sud-Ouest de la France:
le site de Cantalouette 4 (Creysse, Dordogne, France). Bulletin de La Société
Préhistorique Frangaise, 109/1, 5-33.

Boéda, E. 2013. Techno-logique & Technologie. Une paléo-histoire des objects lith-
iques tranchants. Archeo-editions, Coll. Préhistoire au Present.

Boéda, E.1994. le concept Levallois: variabilité des méthodes. Monographies du CRA
n°9, paris, Edition CNRS.

Boéda E. 1993. Le débitage discoide et le débitage Levallois récurrent centripéte.
Bulletin de la Sociéré Prébistorique Frangaise 90, 392-404.

Boéda E. 1991. Approche de la variabilité des systémes de production lithique des in-
dustries du Paléolithique inférieur et moyen : chronique d’une variabilité attendue.
Technique et culture 17-18, 37-79.

Boéda E. 1990. De la surface au volume : analyses des conceptions des débitag-
es Levallois et laminaire. In : C. Farizy (Ed.), Paléolithique moyen récent et
Plaéolithique supérieur ancien en Europe, Actes du colloques international de
Nemours 1988 , Mémoire du Musée de Prébistoire d’lle de France, 3, 63-68.

Boéda E. 1988. Le concept laminaire : rupture et filiation avec le concept Levallois.
In : M. Otte (Ed.), Chomme de Neanderthal vol.8, La mutation, acte du colloque
de Liége, 47-49.

CARMIGNANI AND SARTI 53



Boéda, E. 1988. Analyse technologique du débitage du niveau II A. In: le gisement
paléolithique moyen de Biache-Saint-Vaast (Pas-de-Calais), vol. 1 (A. Tuffreau et J.
Sommé, dir.). Mém. S.PE,t. 21,185-214.

Boscato, P Gambassini, . Ranaldo, E Ronchitelli, A. 2011. Management of palae-
oenvironmental resources and raw materials exploitation at the Middle Palaeolithic
site of Oscurusciuto (Ginosa, TA, Southern Italy): Units 1 and 4, in Neanderthal
lifeways, subsistence and technology, (eds.) Conard, N.J. Richter, J. 150 years of
Neanderthal discoveries, Bonn, 21 — 26 July 2006.

Bosinski, G. 1986. Chronostratigraphie du Paléolithique inférieur et moyen en
Rhénanie. In Chronostratigraphie et faciés culturels du Paléolithique inférieur et moyen
dans UEurope du Nord Ouest, ed. by a. Tuffreau et J. Sommé,. Paris, supplément du
bulletin de TAFEQ), 15-34.

Caramia, F and Gambassini, P. 2006. Il Musteriano evoluto del Riparo del Poggio
(strati 9 e 10) a Marina di Camerata — Salerno. Rassegna di archeologia preistorica e
protostorica, 227, 67-95.

Carmignani, L. (in press). Between the flake and the blade. Associated systems produc-
tion at Riparo Tagliente (Veneto, Northern Italy): coexistence and interaction of
two concepts of tools. Journal of Lithic Studies.

Carmignani, L. 2010. Lindustria litica del livello FIlle di Grotta del Cavallo (Nardo,
Lecce). Messa in evidenza di una produzione lamino — lamellare in un contesto del
Musteriano finale, Origini, XXXII, 7-21.

Cauche, D. 2007. « Les cultures moustériennes en Ligurie italienne : analyse du matéri-
el lithique de trois sites en grotte », LAnthropologie, 111, 254-289.

Chabai, V.P. Monigal, K. and Marks, A.E. 2004. The Middle Paleolithic and Early
Upper Paleolithic of Eastern Crimea. The Paleolithic of Crimea, III. ERAUL 104.

Chabai, V.P. and Sidivyj, V. 1994. The blade component in the Middle Palaeolithic
of Ukraine : origin and evolution, in: Les industries laminaires au Paléolithique
moyen, Révillion S., Tuffreau A. (Dir.), CNRS Editions, (Dossier de Documentation
archéologique , 18, 161-177.

Conard, N.J. 1990. Laminar lithic assemblages from the last interglacial complex in
Northwestern Europe, Journal of anthropological Research, 46, 243-262.

Conard, N. J. and Adler, D. S. 1997. Lithic Reduction and Hominid Behavior in the
Middle Palaeolithic of the Rhineland. journal of Anthropological Research, 5312,
147-175.

Cook, J. 1986. A blade industry from Stoneham’s Pit, Crayford (Kent). In: Collcutt,
S.N. Ed. 1986. The Palacolithic of Britain and its Nearest Neighbours: Recent Trends.
Department of Prehistory & Archaeology. — Sheflield, University of Sheflield,
16-19.

Delagnes, A. and Ropars, A. 1996. Paléolithique moyen en Pays de caux (haute-nor-
mandie) : le Pucheuil, etoutteville : deux gisements de plein air en milieu loessique.
Documents d’archéologie Francaise, Paris: MSH.

Dauvois M. 1976. Précis de dessin dynamique et structural des industries lithiques
préhistoriques. Périgeux: Fanlac.

Depaepe, P. Antoine, P. Guerlin, O. Swinnen, C. 1999. Le gisement paléolithique
moyen de Blangy-tronville (Somme). Revue Archéologique de Picardie, 3-21.

54 PALAEOLITHIC ITALY



Dini, M. and Khoeler, H. 2009. The contribution of new methodological approaches
to explaining the Final Middle Paleolithic of the Apuane Alps (Tuscany, Italy).
Human evolution, 24/1, 13-25.

Dini, M. Mezzasalma, S. and Tozzi, C. 2007. Il Paleolitico medio di Grotta La
Fabbrica (Parco dell’Uccellina — Grosseto) In: Atti del Museo di Storia Naturale della
Maremma, supplemento al n. 22, 31-52.

Faivre 2012. A material anecdote but technical reality. Bladelet and small blade pro-
duction during the recent Middle Paleolithic Combe-Grenal rock shelter. Lithic
Technology 37.

Fernandez, J.M.M. Cabrera-Valdés Bernaldo de Quiros, V. 2004. Le débitage lamel-
laire dans le Moustérien final de Cantabrie (Espagne): le cas de El Castillo et Cueva
Morin. LAnthropologie, Préhistoire Européenne 108, 367-395.

Fontana, F. and Peretto, C. 2009. First recognition of predetermined core reduction
sequences in the Southern Po Plain area before MIS 8 at the site of Cave dall’Olio
(Bologna, Italy): an “ancient series” revisited. Human Evolution Vol. 24 — n.1,
43-56.

Forestier, H. 1993. Le clactonien: mise en application d’une nouvelle méthode de
débitage sinscrivant dans la variabilité¢ des systtme de production lithique au
Paléolithique ancien, Paléo 5, p. 53-82.

Gambassini, P. 1997. 1l Paleolitico di Castelcivita. Cultura e ambiente. Napoli: Electa.

Gouedo, J. M. 1994. Remontage d’un nucleus a lames du gisement micoquien
de Vinneuf (Yonne). [n: Actes de la table ronde “Les Industries laminaires au
Paléolithique moyen”, Dossier de Documentation Archéologique n° 18, Paris,
CNRS Editions, 77-102.

Grimaldi, S. 1996. Mousterian reduction sequences in central italy. Quaternaria Nova,
6, 279-310.

Heinzelin, J. Haesaerts, P 1983. Un cas de débitage au Paléolithique ancien: Croix de
I’Abbé a Saint-Valéry-sur-Somme. Gallia Prépistoire, 26,189-201.

Inizan, M.L., Reduron, M., Roche, H., & Tixier, J. 1995, Technologie de la pierre
taillée. Préhistoire de la pierre taillée, 4, CREP, Meudon.

Koehler, H. 2008. Lapport du gisement des Osiers 2 Bapaume (Pas-de-Calais) au
débat sur 'émergence du Paléolithique moyen dans le Nord de la France. Bulletin
de la Société préhistorique frangaise, 105/ 4, 709-735.

Lemorini, C. 2000. Reconnaitre des tactiques d’exploitation du milieu au Paléolithique
moyen. La contribution de I'analyse fonctionnelle ; étude fonctionnelle des indus-
tries lithiques de la Grotta Breuil (Latium, Italie) et de la Combette (Bonnieux,
Vaucluse, France), BAR international Séries 858.

Loch, J. 2002. (Eds.) Bettencourt-Saint-Ouen (Somme) : cinq occupations paléolith-
iques au début de la derniére glaciation. Documents d'archéologie Francaise n°90.
Paris: Maison des Sciences de ’homme.

Locht, J.L. Antoine, P. Hérisson, D. Gadebois, G. Debenham, N. 2010. Une oc-
cupation de la phase ancienne du Paléolithique moyen & Therdonne (Oise)
Chronostratigraphie, production de pointes Levallois et véduction des nucléus Gallia
Prébistoire, 52, 1-32.

CARMIGNANI AND SARTI 55



Locht, J.-L. Caspar, J. P. (f)., Djemmali N., Coutard S., Kiefer D., Koelher H., Soressi
M., Debenham N., Teheux E., 2008. Le gisement paléolithique moyen d’Angé
(Loir-Et-Cher). Industries lithiques et chronostratigraphie. DFS, INRAP Centre-
ile-de-France, SRA Centre.

Moncel, M.-H. 1996. Lindustrie lithique du Paléolithique moyen de '’Abri du Maras
(Ardéche) — Fouilles R. Gilles et J. Combier — La question des Moustériens tardifs
et du débitage laminaire au Paléolithique moyen. Gallia Préhistoire 38, 1- 41.

Moncel, M.-H. 2005. Baume Flandin et Abri du Maras: deux exemples de débitage
laminaire du début du Pléistocene supérieur dans la vallée du Rhéne (sud-est,
France). LAnthropologie, 109, 451 — 480.

Otte, M. 1994a. Rocourt (Litge, Belgique) : industrie laminaire ancienne. In: Revillion,
S., Tuffreau, A. (Eds.), Les industries laminaires au Paléolithique Moyen. Dossier de
Documentation Archéologique 18, 180-186.

Otte, M. 1994b. Origine de '’homme moderne: approche comportementale. Comptes
Rendus de 'Académie des Sciences de Paris, 318/2, 267-273.

Palma Di Cesnola, A. 1963. Prima campagna di scavi nella Grotta del Cavallo presso
Santa Caterina (Lecce), Rivista di Scienze Preistoriche, XVIII, 41-73.

Palma Di Cesnola, A. 1964. Seconda campagna di scavi nella grotta del Cavallo presso
Santa Caterina (Lecce), Rivista di Scienze Preistoriche, XIX, 23-39

Palma Di Cesnola, A. 1965. Notizie preliminari sulla terza campagna di scavi nella
Grotta del Cavallo. (Lecce), Rivista di Scienze Preistoriche, XX, 291-301.

Palma Di Cesnola, A. 1967. Gli scavi nella Grotta del Cavallo (Lecce) durante il 1966,
Rivista di Scienze Preistoriche, XXI, 1, 289-301.

Pastoors, A. and Tafelmaier, Y. 2010. Bladelet production, core reduction strategies,
and efficiency of core configuration at the Middle Palaeolithic site Balver Hohle
(North Rhine Westphalia, Germany), Quartir 57, 25-41.

Pelegrin, J. 2000, Les techniques de débitage laminaire au Tardiglaciaire : critéres
de diagnose et quelques réflexions. In: UEurope centrale et septentrionale au
Tardiglaciaire (Valentin, B., Bodu, P, & Christensen, M., Eds.), Mémoires du
Musée de Préhistoire d’Ile-de-France 7, Ed. APRAIE, Nemours, 73-86.

Pelegrin, J. 1995, Technologie lithique : Le Chételperronien de Roc-de-Combe (Lot)
et de la Cote (Dordogne). Cahiers du Quaternaire 20, Paris: CNRS éditions.

Pelegrin, J. 1991. Sur une recherche technique expérimentale des techniques de débit-
age laminaire. In: Archéologie expérimentale. Tome 2: La Terre: [os et la pierre, la
maison et les champs, Archéologie aujourd’hui, editions Paris: Errance,18-128.

Peresani, M. 2011. Fifty thousand years of flint knapping and tool shaping across the Mousterian
and Uluzzian sequence of Fumane cave. Quaternary International 247. 125-150.

Peresani, M. 1998 — La variabilité du débitage discoide dans la grotte de Fumane (Italie
du Nord), Paléo, 10, 123-146.

Peresani, M. 1996. The Levallois reduction strategy at the Cave of San Bernardino
(Northern Italy). In Bietti A., Grimaldi S. (eds.) Reduction Processes (chiines
opératoires) in the European Mousterian. Proceedings International Round Table,
Quaternaria Nova, VI, 205-2306.

Peresani, M. 1995. Sistemi tecnici di produzione litica nel Musteriano d’Italia. Studio

tecnologico degli insiemi litici delle unitd VI e II della Grotta di San Bernardino
(Colli Berici, Veneto). Rivista di Scienze Preistoriche, XLVII, 79 -167.

56 PALAEOLITHIC ITALY



Peresani, M. Porraz, G. 2004. Ré-interprétation et mise en valeur des niveaux
moustériens de la Grotte du Broion (Monti Berici,Vénétie). Etude techno économ-
ique des industries lithiques. Rivista di Scienze Preistoriche, LIV,181- 247.

Peretto, C. (Ed.) 2012. Linsediamento musteriano di Grotta Reali, Rocchetta a
Volturno, Molise, Italia. Annali dell’ Universitit degli Studi di Ferrara, Sez. Museologia
Scientifica ¢ Naturalistica, Volume 8/2.

Romagnoli, E Trenti, F. Nannini, L. Carmignani, L. Ricci, G. Lo Vetro, D. Martini,
E and Sarti L. 2016. Raw-Material Procurement and Productive Sequences in the
Palaeolithic of Southern Italy: the Tyrrhenian and Ionian Areas. In Tomasso, A.,
Binder, D., Martino, G., Porraz, G., Simon, P, Naudinot, N. (eds) 2016, Ressources
lithiques, productions et transferts entre Alpes ex Méditerranée; Actes de la journée de
la Société préhistorique francaise de Nice, 28-29 mars 2013, pp. 177-197 www.
prehistoire.org ISSN : 2263-3847 — ISBN : 2-913745-2-913745-64-4

Roussel, M, Soressi, M, Hublin J-J. 2016. The Chételperronian conundrum: Blade
and bladelet lithic technologies from Quingay, France. Journal of Human Evolution,
95, 13-32.

Révillion, S. 1995. Technologie du débitage laminaire au Paléolithique moyen en
Europe septentrionale : état de la question, Bulletin de la Sociéré préhistorique
Srangaise, 92, 425-442.

Revillion, S. and Cliquet, D. 1994. Technologie du débitage laminaire du gisement
paléolithique moyen de Saint- Germain-des-Vaux / Port Racine (secteur I) dans
le contexte des industries du Paléolithique moyen du Massif Armoricain. In:
Revillion, S., Tuffreau, A. (eds.), Les industries laminaires au Paléolithique Moyen.
Dossier de Documentation Archéologique 18, 45-62.

Revillion, S. and Tuffreau, A. 1994. Valeur et signification du débitage laminaire du
gisement paléolithique moyen de Seclin (Nord). In: Revillion, S., Tuffreau, A.
(Eds.), Les industries laminaires au Paléolithique Moyen. Dossier de Documentation
Archéologique 18, 19-43.

Sarti L., Romagnoli E, Carmignani L., Martini E 2017. Grotta del Cavallo (scavi
Sarti): tradizione e innovazione nella sequenza musteriana sulla base dell’'indicatore
litico, in Radina E. (a cura di), Preistoria e Protostoria della Puglia, Studi di preistoria
e protostoria — 4, Firenze, 131-138.

Sarti, L., Boscato, P, and Lo Monaco, M. 1998 — 2000. Il Musteriano finale di Grotta
del Cavallo nel Salento, studio preliminare, Origini, XXII, 45-109.

Slimak, L. 1999. Mise en évidence d’'une composante laminaire et lamellaire dans un
complexe moustérien du sud le France, Paléo, 11, 89-109.

Slimak, L. 2003. Les débitages Discoides moustériens : évaluation d’un concept tech-
nologique, in: Discoid lithic technology : advances and implications, Peresani M.
(Dir.), Oxford, British archaeological Reports, p. 33-65 (BAR International Series ;
1120).

Slimak, L. and Lucas, G. 2005. Le débitage lamellaire, une invention aurignacienne?
In: E Le Brun-Ricalens (Ed.) Productions lamellaires attribuées & I’Aurignacien.
Chalnes opératoires et perspectives technoculturelles. Imprimerie Fr. Faber,

Luxemburg, 75-102.

CARMIGNANI AND SARTI 57



Tavoso, A. 1988. Loutillage du gisement de San Francesco a San Remo (Ligurie,
Italie) : nouvel examen. In: Chomme de Néanderthal, vol. 8. La mutation, Liege,
193-210.

Trenti, E Nannini, L. Carmignani, L. Romagnoli, E Martini, E Sarti, L. (in press)
Grotta del Cavallo: ipotesi di mobilita dei gruppi umani musteriani sulla base del-
lo sfruttamento delle risorse nel territorio. XLVII Riunione Scientifica Preistoria e
Protostoria della Puglia.

Villa, P. Boscato, P. Ranaldo, E Ronchitelli, A. 2009. Stone tools for the hunt: points
with impact scars from a Middle Paleolithic site in southern Italy, journal of
Archaeological Science 36, 850-859.

Yamada, M. 2004. Derniere production lithique mousterienne de I'’Abri Mochi aux
Balzi Rossi (Ligurie, Italie). Quaternaria nova VI1/7. 19-35.

Yamada, M. 1997. Lindustrie lithique moustérienne de la Barma Grande aux Balzi

Rossi (Ligurie, Italie). LAnthropologie, 101/3. 512-21.

58 PALAEOLITHIC ITALY



	Blade and bladelet reduction systems in the Italian Middle Paleolithic
	The case of Grotta del Cavallo, (Nardò – Lecce)
	Leonardo Carmignani,  & Lucia Sarti


