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Abstract:  

This paper is divided into three sections. The first section describes the historiographic evolution 
of the study of prehistoric lithic raw materials in the Basque Crossroads (in the north of the Iberian 
Peninsula) during the last three decades. The second section explains the currently available information 
about geological outcrops of flint in the eastern end of the Cantabrian Mountain range (the Basque-
Cantabrian Basin), the upper Ebro valley and both sides of the western Pyrenees, in the central part of 
the northern Iberian Peninsula, as that was the main raw material used by hunter-gatherer groups in the 
Middle and Upper Palaeolithic. Finally, the last section describes the way in which progress in both 
aspects of research have enabled the introduction of new concepts and perspectives in the reconstruction 
of the social and economic dynamics of Palaeolithic hunter-gatherers. This has given rise to an 
innovative methodology that is able to address and solve important issues, particularly regarding 
mobility and territoriality patterns of those human groups, allowing the proposal of mobility and 
territoriality models that, while they will not match exactly the systems used by Upper Palaeolithic 
communities, represent significant progress in understanding the social and economic dynamics of 
hunter-gatherer groups. 
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1. Introduction 
The study of the raw materials used by Palaeolithic hunter-gatherers is an important aspect 

of Basque prehistoric archaeology. The western sector of the Pyrenees is a privileged place for 
the study of raw materials, among other reasons because both sides of the mountain range 
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contain a number of siliceous outcrops that supplied Palaeolithic societies owing to the quality 
and abundance of their materials. Therefore, this is an exceptional region to develop a 
methodology enabling more precise definitions of the flint varieties found in the archaeological 
deposits and to consider the possible management of lithic resources in such a complex area as 
the Basque crossroads. 

In this paper the historiographic issues concerning raw material research at the Basque 
Country crossroads will be analysed through the critical review of the most relevant 
archaeological deposits analysed under these perspectives. Afterwards, the level of knowledge 
about the main siliceous outcrops will be explained. With these two sources of information, 
changes in the concept of raw material procurement will be explained and a model of territorial 
management will be proposed through the application of geographical information systems. 
Although we are still far from possessing a full overview of this matter, the avenues of research 
currently with greatest potential will be suggested. 

In this way, the development of lithic raw material studies on the Basque crossroads will 
be described but also hypotheses will be put forward about the mobility of the human groups 
and the management of the territory by Palaeolithic communities. Methodological tools 
allowing these aspects to be explored in other geographic areas will also be outlined. 

 
2. Antecedents in raw material studies 

The first references to the study of raw materials used by Upper Palaeolithic communities 
in the central sector of Cantabrian Spain were published in the late twentieth century (Doggett 
et al. 1995; Sarabia 1999; Straus et al. 1986). In the Basque Country, through the studies carried 
out by the research group in the Prehistory Department at the University of the Basque Country, 
lithic raw materials were established as a strategic research line in the 1990s. As a result of this 
early research, especially when it is compared with other parts of the Iberian Peninsula, the 
regional outcrops are now precisely defined and, thanks to current archaeo-petrological studies, 
we are now in a position to propose different historical reconstructions of hunter-gatherer 
mobility and territoriality. 

From a historiographic viewpoint, the first archaeological references to the identification 
and definition of siliceous materials in the peninsular Basque Country appeared in studies 
carried out in the River Rojo valley, in the south-west of Treviño County and Álava, by A. 
Tarriño, and focused on Later Prehistory (Ortiz et al. 1990). This monograph identifies several 
siliceous outcrops that are classified in four main types and over 12 varieties, based on their 
geological context and different petrographic textures. 

This geological approach to the identification of siliceous outcrops was adopted in the 
definition of other areas of interest in Peninsular Basque Country. In this way, the three main 
flint outcrops that became the points of reference for the study of flint at archaeological sites in 
the peninsular Basque Country had been established by the late 1990s. These are the 
aforementioned Treviño-type flint; Flysch flint from Kurtzia in the Barrika area; and Urbasa 
flint (Baceta 1996; Elorza et al. 1985; Tarriño 1997, 2000; Tarriño & Aguirre 1997). A little 
later research succeeded in characterising other types of more local importance, such as 
Urgonian flint (Tarriño 2001: 60) and Loza flint (Tarriño 2001: 87, 2006: 79) and, in the 
continental Basque Country north of the Pyrenees, the Bidache and Gaintxurizketa varieties, 
within the Flysch flint group. It is important to stress the interdisciplinary perspective with 
which these geological flint studies were approached. Despite the fact that the characterisation 
was based on stratigraphic, petrological, micro-palaeontological and geochemical criteria, it 
was specifically oriented towards the determination of the flint in archaeological deposits, 
therefore, understanding human and postdepositional factors that modify different the flint 
types (generally in small fragments and often with a patina). 
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Consequently, by the end of the century, the first approaches were made to understand the 
procurement strategies developed or carried out by Upper Palaeolithic groups (Tarriño & 
Aguirre 1997). In this century, lithic raw material studies (mainly flint) have been included 
systematically in reports and publications about archaeological sites. Several researches 
addressing this issue in hunter-gatherer archaeological sites have been published in the 
literature Urratxa (Tarriño 1997), Antoliñako Koba (García-Rojas 2014: 401; Tarriño & 
Aguirre 1997; Tarriño et al. 1998), Labeko Koba (Tarriño 2000), Aizpea (Tarriño 2002: 52), 
Urrunaga (Fernández-Eraso et al. 2004, 2005, 2012, 2017), Isturitz (Elorrieta 2015a, 2015b: 
99; Simonet 2010: 112; Tarriño et al. 2007a), Irikaitz (Arrizabalaga & Tarriño 2010) Aranbaltza 
(Rios-Garaizar et al. 2012), Arlanpe (Rios-Garaizar 2013: 177), Aizkoltxo (García-Rojas 2014: 
120), Kukuma (García-Rojas 2014: 235), Baltzola (García-Rojas 2014: 279), Praileaitz I 
(Tarriño 2017), Berroberria (Elorrieta 2015b: 247; Elorrieta & Tarriño 2016), Atxoste (Soto 
2014: 161), Portugain (Tarriño 2008), Alkerdi (Elorrieta 2010: 114, 2015b: 227), Santimamiñe 
(Tarriño 2011a), Zatoya (Elorrieta 2015b: 303), Ametzagaina (Arrizabalaga et al. 2014; Calvo 
2012, 2019: 347; Calvo et al. 2012), Bolinkoba (Calvo 2019: 195), Amalda (Calvo 2019: 241), 
Usategi (Calvo 2019: 317), Aitzbitarte III (Calvo 2019: 325; Tarriño 2011b) Gatzarria (Calvo 
2012, 2019: 491), and Ventalaperra (Ríos-Garaizar 2016), among others. 

At the same time as this research was being undertaken, to the south of the Pyrenees in the 
continental Basque Country, several publications defined other flint outcrops and characterised 
this raw material in archaeological assemblages. These referred to Flysch flint varieties in that 
area, in the Chalosse area in the southern part of The Landes, and the Aquitaine group, where 
systematic research had been carried out since the late 1980s. These describe both the main 
outcrops from a geological perspective (Bon et al. 1996; Normand 1987, 1993; Seronie-Vivien 
et al. 1987) and their application to the knowledge of prehistoric societies (Demars 1982; 
Foucher 2015; Geneste 1985, 1988; Geneste & Rigaud 1989; Morala 1984; Simonnet 1981; 
Turq 1989). 

 
3. Location and definition of the used siliceous outcrops 

This regional framework of analysis is defined by the dialectical relationship between the 
location of the usable flint outcrops and the position of the Upper Palaeolithic deposits in which 
the lithic products from those outcrops have been found. The region thus covers the eastern end 
of the Cantabrian Mountain range (the Basque-Cantabrian Basin), the upper Ebro valley and 
both sides of the western Pyrenees, in the central part of the northern Iberian Peninsula. Its 
boundaries are the Aquitaine Basin to the north, the Ebro valley to the south, the Aragonese 
Pyrenees to the east, and the Bilbao Fault to the west. 

This region is articulated by the Atlantic-Mediterranean watershed as its central axis on an 
east-west alignment, from Mesa de los Tres Reyes, in the western Pyrenees, to the Sierra 
Salvada, with altitudes reaching over 1500 m a.s.l. To the north of the watershed, a series of 
ranges generally lower than 1000 m are divided up transversely by the river network, creating 
a complex relief. To the south, the relief is gentler, allowing longer river systems than in the 
north. The main river basins draining to the Mediterranean are the Rivers Zadorra, Ega and 
Arga, all of them tributaries of the Ebro. Several outcrops used as sources throughout prehistory 
have been identified in this area (Tarriño 2001: 14; Tarriño & Aguirre 1997; Tarriño & Mujika 
2003; Tarriño & Normand 2002; Tarriño et al. 1989, 1998, 2007b, 2016). These studies have 
differentiated four geological units, containing 17 different types of siliceous formations 
(Tarriño et al. 2014). 

 Of these, the literature including studies on raw materials and flint identification suggested 
that hunter-gatherers from the Upper Palaeolithic in the Basque region preferred three siliceous 
formations and their seven varieties rather than other types (Table 1). 
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Table 1. Occurrence of main flint types in the area of study. 
Silicification groups/  
Sedimentary environment 

Geological age Variated flint 

Deep basin flint Late Cretaceous Flysch (Kurtzia, Bidache, 
Gaintxurizketa), Salies de Bearn 

Outer marine platform flint Late Cretaceous, 
Palaeogene 

Chalosse, Urbasa 

Continental Flint 
(palustrine-lacustrine) 

Miocene Treviño 

 
The geographic distribution of siliceous formations and their respective flint types covers 

the entire research area, the Basque region, promoting the understanding of mobility and 
territoriality dynamics of hunter-gatherer communities (Figure 1). 

 

 
Figure 1. Digital elevation model showing the location of the geological outcrops in the research area. Modified 
from Sánchez et al. 2016. Type of flint: (FK= Flysch Kurtzia flint, GZ= Flysch Gaintxurizketa flint, FB= Flysch 
Bidache flint, SB= Salies de Bearn flint, CH= Chalosse flint, UR= Urbasa flint, TR= Treviño flint) 

 
3. 1. Deep basin flints 

This name is applied to the turbiditic geological formation deposited in deep environments 
(drop-off of the marine basin). The Late Cretaceous formations belong to the periods between 
the Cenomanian and the Campanian (Mathey 1987: 328). The bedrock consists of alternating 
bioclastic calcarenites mainly with fragments of molluscs and sponge spicules. Pelletoids, 
planktonic foraminifera, detritic quartz and heavy minerals can sometimes be observed. They 
are usually in the characteristic parallel or undulating laminations characteristic of turbidites. 
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The most important appears in Late Cretaceous outcrops to both the north and the south of the 
Pyrenees. Further outcrops are known in the Palaeocene in the Pyrenees in Navarre. The main 
Flysch varieties detected in archaeological deposits are: 

Kurtzia Flysch flint (FK) (Cenomanian-Santonian, Late Cretaceous). It was described by 
Tarriño (2001: 69) in the area of Barrika (Biscay). It is found in a bed about 40 m thick which 
includes chaotic blocks (olistostrome) in the sandy flysch that the coastline intercepts in the 
cliffs. Sea erosion releases the flint fragments that are in a marly-clayey matrix so the blocks 
can easily be gathered. The outer surfaces of the stones usually show the marks of marine 
abrasion, in the area of the outcrop (in the coastal area between Punta Galea and Plentzia Bay) 
(Figure 2.1).  

 

 
Figure 2. Macroscopic and microscopic pictures of the flints described in this research. Microscopic pictures were 
taken at 20x or at 50x magnification on most representative surfaces: 1) Kurtzia Flysch flint; 2) Bidache Flysch 
flint; 3) Gaintxurizketa Flysch flint; 4) Salies de Bearn flint; 5) Chalosse flint; 6) Urbasa flint; 7) Treviño Flint, 
nodular with bioclasts variety; 8) Treviño flint, silcrete with fenestral porosity; 9) Treviño flint with abundant root 
traces; 10) Treviño flint with algal lamination. 
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Bidache Flysch flint (FB) (Campanian, Late Cretaceous). This is a Flysch flint variety 
outcropping between the coast (around Biarritz, Pyrénées-Atlantiques, France) and the town of 
Bidache (Pyrénées-Atlantiques, France). A large outcrop and flint workshop at Mouguerre (on 
the River Adour, near Bayonne, Pyrénées-Atlantiques, France) was described by Normand 
(2002). One of its main macroscopic characteristics is that the parallel turbiditic laminations 
are usually very clear when the flint has a patina. Other important outcrops/workshops in the 
same formations are known at Senix, Pavillon Royal and Chabiague on the coast, and Côte 151, 
near Bidache (Tarriño et al. 2007a) (Figure 2.2).  

Gaintxurizketa Flysch flint (GZ) (Campanian, Late Cretaceous). Breccial formations 
(megaturbidites) in the Deba-Irún corridor (Gipuzkoa) near Gaintxurizketa (Irún) also contain 
large amounts of flint (Arrizabalaga et al. 2014; Tarriño & Mujika 2003) (Figure 2.3).  

Salies de Bearn flint (SB). They appear as irregular nodules with abundant bioturbations 
rich in carbonate relics, giving them a zoned appearance. It is common to find planktonic 
foraminifera that shows their depositional environment was a deep marine basin (Normand 
2002) (Figure 2.4).    

 
3. 2. Outer marine platform flints 

External marine platform environments are related to marine sedimentation dynamics. In 
general, the varieties of flint associated with this environment are characterised by its fine-grain 
texture, with bioclastic inclusions and nodular external morphologies. 

Chalosse flint (CH). This bioclastic flint formed in carbonate Late Cretaceous platforms. 
It crops out in the sector of the Audignon-Montaut anticline and on the edges of the Bastennes-
Gaujacq diapir (Landes, France). It is a nodular flint which is usually translucent in blackish to 
greyish tones. When it has a patina, it becomes white or yellowish, more or less zoned 
depending on the specimen. It is fine-grained with abundant bioclastic inclusions, especially 
bryozoa and macroforaminifera (Lepidorbitoides), which are most common in the Audignon-
Montaut area (Bon et al. 1996; Bon et al. 2002; Foucher 2004; Normand 1986). It is one of the 
flint varieties in Maastrichtian outcrops (Late Cretaceous) (Chalard et al. 2010; Fernandes 
2012: 182; Fernandes et al. 2013; Seronie-Vivien et al. 2006). It is generally found in the 
alterites covering the gentle depressions at the foot of the small escarpments formed by the 
limestone containing the flint (Figure 2.5).  

Urbasa flint (UR). This variety crops out in the karst of the Sierra de Urbasa (Navarre). It 
has been dated in the Middle Thanetian (Palaeocene) based on benthic foraminifera: 
discocyclinids (D. sueunesi) and nummulitids (N. heberti) (Baceta 1996). It formed in the outer 
marine platform and, in addition to the macroforaminifera, abundant remains of echinoderms 
and very characteristic incipient microdolomitisation are also frequent (Tarriño et al. 2007b). 
This variety usually appears in nodules (Tarriño 2001: 85; Tarriño & Aguirre 1997). The 
karstification of the carbonated formation containing the flint allowed it to be used in prehistory. 
Weathering dissolves the limestone, releasing the flint nodules that accumulate in depressions 
and the bottom of dolines (Knaut 1994), where they could easily be gathered by prehistoric 
groups (Figure 2.6).  
 
3. 3. Continental flint 

Continental sedimentary environments present a great variety of formations being the 
Treviño flint associated with lacustrine-palustrine sedimentary processes. 

Treviño flint (TR). This flint variety appears in Miocene bedrock (continental Tertiary) in 
the Miranda-Treviño depression (southern Álava). The best outcrops are in the Sierra de Araico 
(Treviño-Alava) and its prolongation towards the north in the Cucho-Busto Hills (Treviño). 
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This flint formed in lacustrine-palustrine environments included in an eminently carbonated 
group with compact limestone and dolomite, dolomitic limestone and calcareous dolomite. 
Fossils from continental environments predominate (gastropods, ostracods, pedotubules, etc.) 
The most usual silicifications are silcretes (stratiform siliceous layers). Four main siliceous 
microfacies have been discriminated (Tarriño 2006: 86): 

Nodular flint with bioclasts. It usually displays Liesegang rings (Figure 2.7).  
Gritty silcrete with fenestral porosity and stratiform structure (Figure 2.8).  
Stratiform breccial silcrete with abundant root traces and porosity with vadose cementation 

(Figure 2.9).  
Banded micrite with algal lamination and occasionally ostracods (Figure 2.10).  
 
In this research the location of the geological formations where these flints crop out or the 

formation where flints are embedded is shown. We are aware Palaeolithic societies could 
acquire flint in these outcrops and surrounding, but also on secondary deposits where these 
flints were deposited under different erosive and sedimentary conditions. The analysis of the 
latter constitutes a new challenge in raw material research in the area (Fernandes et al. 2013) 

 
4. Changes in Upper Palaeolithic hunter-gatherer territoriality and mobility studies 

based on raw material researches 
As explained above, the eastern sector of the Cantabrian region is a privileged area for the 

study of siliceous raw materials, owing to the number of outcrops that were used and the 
tradition in Palaeolithic research. This has resulted in a theoretical-practical framework as a 
point of reference for the study of hunter-gatherer mobility and territoriality within that 
chronocultural setting. 

When the procurement of raw materials at the outcrops is linked to studies of the lithic 
assemblages found in archaeological deposits, we are connecting the two ends of the lithic 
chaîne opératoire, from acquisition to discard. For an appropriate resolution of these studies, 
allowing the extraction of archaeological information that can be used for a better understanding 
of the socioeconomic characteristics of Palaeolithic groups, an epistemological procedure that 
is still far from complete should be followed. In this sequence, the first step is the petrological 
characterization of the flint outcrops. The second is a realistic correlation between the available 
raw materials and those found in the excavated stratigraphy, in quantitative terms. 

It can be stated that these first phases are now well on the way to being fulfilled on both 
sides (peninsular and continental) of the Basque region. However, while they are essential, they 
are still insufficient at an explanatory level, and therefore alternative ways to interpret the lithic 
record are currently being explored (Prieto et al. 2016; Ríos-Garaizar & García 2015). Nearly 
all of these are based on the evidence that, in addition to their different locations, the specific 
characteristics of each flint type (not only petrological but also in terms of their format or usual 
natural size) make them suitable for a particular need. These needs also changed over time, for 
example as lithic implements reduced in size in the course of the Upper Palaeolithic, more 
laminar and smaller blanks were required. The location of the resources also needs further 
considerations, as regards their primary accessibility (depending on the altitude of the outcrop, 
the geomorphology of the area, etc.) and the more diffuse and harder to determine factor of the 
visibility of the outcrop at any particular time (for instance, depending on the vegetation 
density), the ease in removing the flint from the bedrock, and relative abundance of the raw 
material nodules or tablets. Other factors are more difficult to calibrate from an archaeological 
perspective, such as control over a valuable resource by one or several groups, in opposition to 
more distant communities. 
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During the last decades on the Basque crossroads, several pieces of research have 
considered different analytical variables, such as technological, morpho-typological, metric and 
functional. The definition and identification of raw materials is a further characteristic to be 
analyzed. In this regard, lithic assemblages at archaeological sites can be understood from these 
parameters which, in an individual way, provide quantitative data. These datasets are the 
foundation on which interpretations are based and offer the possibility of synchronic and 
diachronic comparative studies for a single site or between different sites. The holistic analysis 
of lithic assemblages aims to appreciate in those collections the social and economic activities 
of prehistoric communities. Consequently, the most promising avenues of research are oriented 
towards the territoriality and mobility of the groups, but also on the social relations and 
economic activities involved in the procurement and management of the lithic resources, 
enabling their development. 

As raw material studies advance and knowledge of Palaeolithic societies increases, 
together with the appearance of new tools for their study, we should be able to pose new 
questions and reappraise old concepts, which may have become outdated. 

One example is the calculation of the linear distance between the flint outcrop and the site. 
Researchers’ attention was focused on that correspondence in the earliest stages in Palaeolithic 
mobility studies when the various flint types found in a deposit were being characterized and 
the geological outcrops were being located. At that time, the calculation of the Euclidian 
distance or straight-line distance between outcrop and site represented a great step forward for 
research. However, the study of raw materials is now in another stage. First, in the western 
Pyrenees, precise petrological characterizations have been made for more of the flint artefacts 
found in the deposits and the exact location of the source of those materials is known. Second, 
the increasing use of Geographical Information Systems (GIS) and other digital technologies 
enable new ways of measuring the distance between two points on the map. This is, therefore, 
the right moment to reconsider whether the Euclidian distance is the best way to determine the 
proximity of a site to the outcrops where flint was procured. It should be recalled that this 
parameter is used to establish whether each flint variety in a given archaeological assemblage 
is regarded as allochthonous or autochthonous (Figure 3).  

Recent studies have ranked the different raw materials and introduced the concepts of 
tracer and super-tracer flint, for the Urbasa and Treviño types, for example Tarriño et al. 2015. 
The use of GIS has constituted a further step forwards, by modelling the maps to calculate 
accessibility to the outcrops based on the detailed orography of the terrain between the source 
outcrop and the archaeological site. This allows two aspects to be assessed precisely: the 
distance that a flint type can reach from its source; and the level of accessibility of the outcrops 
from the sites (Prieto et al. 2016). This approach allows accessibility to be measured with new 
units, like the ‘cost’ or ‘effort’ involved in travelling across the terrain, using the ‘Cost 
Distance’ tool in the GIS. The application of these parameters achieves a more realistic 
appreciation of the real distance between the place where the raw material was acquired and the 
site where the final product was discarded (Figure 3.A). 

Another recent contribution to the adaptation of the straight-line distance as the main 
measurement of the distance between outcrop and site has been the application of fuzzy logic 
to estimate the degree to which lithic raw materials are autochthonous or allochthonous 
(Sánchez et al. 2016). The numerical values obtained by spatial analysis (by Cost Distance 
Analysis) are compared with the volume of flint found in each archaeological level using 
descriptive statistics and fuzzy logic (Figure 3.B). Using the three main outcrops that supplied 
Upper Palaeolithic hunter-gatherers in the peninsular Basque Country (Kurtzia Flysch, Treviño 
and Urbasa), a map was produced showing the distribution of the flint from each one. As well 
as determining the direction and most appropriate routes for mobility between the site and its 
raw material sources, the characterisation of this data with fuzzy logic meant that the 
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autochthonous or allochthonous nature of each particular flint type could be defined for a given 
site rather than an universal factor based on a specific historical hunter-gatherer society 
(Binford 1982, 2001).  

 

 
Figure 3. Raw material diffusion/procurement models discussed in this article. A) Map of the expansion of the 
Treviño flint representing the three types of measurement: euclidean distance, distance through the optimal route 
and cost. Modified from Prieto et al. 2016. B) Raw material procurement model based on the Cost Units involved 
to access each flint outcrop from a determined archaeological site. The autochthony and allochthony of each flint 
type are determined from each archaeological site and based on the accessibility to each catchment area. Modified 
from Sánchez et al. 2016.  
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Finally, with descriptive statistics and the technological and morphomodal structures of 
Analytical Typology (Figure 4), management patterns can be proposed regarding the outcrops 
for each stratigraphic unit being studied (García-Rojas et al. 2017). In this way, in addition to 
determining the siliceous outcrops exploited by the Palaeolithic communities and its 
accessibility, we are able to understand how they were managed by relating specific flint types 
or varieties to certain technological products. The latter is also used to analyze the stage of the 
lithic reduction sequence of each flint type or variety. 
 

 
Figure 4. Raw material procurement and management models based on the Cost Units involved to access each 
flint outcrop and the technical variability analyzed on the lithic assemblage. Modified from García-Rojas et al. 
2017. 
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5. Conclusions 
After the intense research of the last three decades, the outcrops of the main flint varieties 

used in the Palaeolithic have been identified and characterised petrologically. Just a few 
varieties of evaporitic flint, rarely found in the Palaeolithic record, are still being characterised. 
Great progress has also been made in the correlation of these resources with Palaeolithic 
archaeological assemblages and, most important of all, the protocol for the determination of 
lithic raw materials has become integrated into the methodology employed in the reconstruction 
of the lithic chaîne opératoire, from procurement to discard. 

The current line of research is exploring the relationship between quantitative data and 
qualitative explanations in order to approach the complex mechanisms of access, procurement 
and management of raw materials. As a result, based on the determination of the radius of 
distribution of each flint type from its outcrops, procurement strategies at most sites are 
hypothesized as belonging to two superimposed models. One of them is based on frequent and 
recurrent catchment and short-range mobility circuits to obtain autochthonous flint; and the 
other on sporadic acquisition within larger mobility circuits, seen in the presence of 
allochthonous flint types. The geographic position of each site marks clear differences between 
the flint types chosen and, at the same time, areas of influence with the different archaeological 
sites as their central point. The identification of different steps in the chaîne opératoire in the 
assemblages provides further information about the use of each outcrop and adds details to the 
procurement models. It would be possible to make a diachronic interpretation for the whole 
Upper Palaeolithic. 

In addition to these aspects of research, the main issue still remaining is related to the 
alternative approaches noted in the Discussion. Quantitative data is essential but insufficient 
for an overall comprehension of the significance of the lithic chaîne opératoire in the 
socioeconomic framework and historical dynamics of Palaeolithic hunter-gatherers. We need 
new methodological and epistemological tools to answer more profound questions about 
qualitative aspects, such as the motives that led those societies to be selective when choosing a 
particular outcrop for a determinate use, taking into account that the distribution of lithic 
resources depends on geological patterns that would have been arbitrary in the eyes of the 
Palaeolithic groups. These lines of research are related with the understanding of catchment 
areas to understand individual actions carried out when Palaeolithic people laboured and 
selected raw material on zones where interesting rocks are dispersed on the field or inside a 
heterogeneous matrix of other stones (Prieto 2018: 553; Prieto et al. 2019, 2020). The 
characterisation of other raw materials such as quartzites, quartz, lutites or volcanic rocks is 
also important because its research opens new trends on understanding management and 
procurement of raw materials (Fernández-Eraso et al. 2017). The increase of studies that 
research catchment areas by looking for traces of extractives actions, quarrying or mining could 
also help us to better understand the aforementioned discussion (Tarriño et al. 2014). We 
imagine that future lithic raw material studies will be along this line. 

In sum, advances in methodology allow the proposal of mobility and territoriality models 
that, while they will not match exactly the systems used by Upper Palaeolithic communities, 
represent significant progress in understanding the social and economic dynamics of hunter-
gatherer groups. This is enabling an in-depth historical reconstruction of greater resolution.  
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