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RECONSTRUCTING SOCIAL NETWORKS 
THROUGH PALAEOLITHIC ART:
Graphic interactions 
in the Later Magdalenian1

Marcos García-Diez,1,a Blanca Ochoa,2,b Irene Vigiola-Toña,2,c Daniel Garrido Pimentel3,d y 
Adolfo Rodríguez-Asensio4

(1Universidad Complutense de Madrid; 2Universidad del País Vasco, Vitoria; 3Sociedad Regional de Educación, 
Cultura y Deporte. Gobierno de Cantabria; 4Universidad de Oviedo)

ahttps://orcid.org/0000-0001-7923-5280,  bhttps://orcid.org/0000-0002-8180-0135,  chttps://orcid.org/0000-0002-2952-660X, 
dhttps://orcid.org/0000-0002-4931-3548, )

Resumen: El estudio de las convergencias y divergencias gráficas en el arte paleolítico es utilizado para com-
prender la cultura, los territorios y los sistemas de interacción entre grupos humanos. El análisis estilístico y 
formal de los bisontes rupestres europeos atribuidos al Magdaleniense reciente muestra la existencia de dos 
morfotipos gráficos: pirenaico (o tipo Niaux) y perigordiense (o tipo Font-de-Gaume). Su distribución geográ-
fica, así como la densidad de conjuntos y figuras, permiten reconsiderar su significado territorial y proponer 
hipótesis para explicar la distribución y la coexistencia de estos modelos gráficos.

PalabRas clave:  arte rupestre, arte mueble, territorios gráficos, redes culturales, bisonte.

summaRy: The study of graphic convergences and divergences in Palaeolithic art is a way of understanding the 
culture, territories and interaction systems of human groups. The stylistic and formal analysis of bison depictions 
dated in the Later Magdalenian (Middle, Upper and Late Magdalenian) shows the existence of two graphic 
morphotypes: Pyrenean (or Niaux type) and Perigordian (or Font-de-Gaume type). Their geographic 
distribution and the density of sites and figures enables a reappraisal of their territorial significance and 
hypotheses are proposed to explain the distribution and co-existence of these graphic models.

Key woRds: cave art, portable art, graphic territories, cultural networks, bison.

1. THE CONCEPT OF GRAPHIC TERRITORY

The use of Palaeolithic art as a “cultural revealing” has been resorted to since the 
beginning of research and the first studies, focusing mainly on the style of graphic 

1 “Reconstruyendo las redes sociales a través del arte paleolítico: interacciones gráficas durante el 
Magdaleniense reciente”.
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depictions and their evolution through time and the establishment of a chronological 
framework (Leroi-Gourhan, 1966). 

In recent decades, several authors have implemented the idea of Palaeolithic art as 
an indicator of social dynamics of hunter-gatherer groups during the Upper Palaeolithic 
(Sieveking, 1978, 2003; Bahn, 1982; Conkey, 1980, 1987; Barandiarán, 1988; Moure, 
1994; Fritz, 1999; García-Diez y Eguizabal, 2003; Fortea et al., 2004; Fritz et al., 2007; 
García-Diez et al., 2008, 2015; Sauvet et al., 2008; Rivero, 2015), especially in the 
Magdalenian period when the evidence of art is more abundant and the chronological 
precision is better. In short, the art is regarded as a mirror of Palaeolithic societies. Thus, 
the study of graphic convergences and divergences in the artistic evidence can be used 
to understand the culture, mobility and interaction systems of human groups.

The concept of graphic territory should be understood from a wide perspective 
(García-Diez, 1999). The notion of territorial boundaries has traditionally been 
discussed and analysed through anthropological and ethnographic studies (Wobst, 
1974, 1976; Peterson, 1975; Dayson-Hudson y Smith, 1978; Binford, 1980; 
Weissner, 1982; Gamble, 1982; Franklin, 1989; David y Cole, 1990; Layton, 1991; 
Barton et al., 1994; Kelly, 1995; Clark et al., 1996; Whallon, 2006; Grove, 2009; 
Fitzhugh et al., 2011; Gravel-Miguel, 2016). Within the difficulty of defining a 
graphic territory, it must be understood as a part of the symbolic territory and, at 
the same time, of the social territory encompassing economic and other subsistence 
aspects of the groups.

Therefore, graphic territory should be taken as the representation of conver-
gences in form, techniques and/or style in the graphic language and expression of 
Palaeolithic groups.

The definition of territoriality involves two main essential aspects: space and 
time. It is necessary to move beyond the modern idea of “borders” and establish 
boundaries through the analysis of social mobility and interactions, and not focusing 
on natural and geological conditions. On the other hand, a precise chronological 
framework is required. In the case of the study of social graphic territories, we need 
an assessment, not only of the chronology and the distribution of the iconographic 
representations, but also and most important, of the choice and value of the variables 
used. These elements determine the definition of a graphic territory. 

In the Palaeolithic, cultural affinity between human groups, their degree of mo-
bility and aggregation system determine the size of the graphic territories. Finally, a 
study of this kind needs to be based on the definition and ranking of concepts that 
can be used to assign the decorative motifs to territorial units. For this, the following 
terms have been proposed (García-Diez, 1999, 2002):
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•	 Graphic local unit: or a minimum band (term used by Wobst, 1974) formed 
by several family units or bands, usually linked by kinship ties, where every 
individual is an active part of the social communication process and informa-
tion sharing. The size of this area would be variable.

•	 Graphic territorial unit: or a maximum band understood as “a loosely inter-
locking network of minimum bands maintained through ritual communica-
tion and exchange” (Wobst 1974, pp. 152). At this level of social arrangement, 
information exchange occurs through communication between different local 
groups. Their degree of interaction as well as the size of territorial units de-
pends on the needs and facilities for gathering of each group.

•	 Graphic community: the major structure of the graphic social arrangement. It 
is formed by several territorial units, more or less interconnected, depending 
on the mobility of each group and their degree of aggregation and, thus, com-
munication among them. A graphic community system could span a large 
area, sometimes crossing natural boundaries. This type of communication 
among them would surely have been essential in their social complex. 

This structuring implies two reflections. First, the existence of transition zones: this is 
the area where cultural interrelations among several communities, territorial or local units 
occur. These are usually smaller areas characterized by the existence of graphic similarities 
with the graphic community or graphic territorial units. Second, the existence of areas of 
geographic expansion beyond the core area. Thus, dispersion should be understood on two 
levels: (i) the core area of the graphic unit/community, linked by a certain sense of belonging 
and/or use of the territory, where the main concentration of archaeological sites and spe-
cific motifs is located, and (ii) a dispersion area, identified by a lower density of sites within 
a given geographical area and ensembles with a smaller number of specific motifs.

This organizational level of hunter-gatherer groups results in the formation of real 
and complex networks. They are defined by a varied set of different kinds of social rela-
tionships where exchange of information and goods is essential for their maintenance, 
and therefore they are structured by extremely complex interconnections.

2. OBJECTIVES

This study examines the stylistic and formal relationships of the representations 
of bison at sites in Spain and France dated in the Later Magdalenian (Middle, Upper 
and Late Magdalenian ‒Álvarez, 2006-2007‒).
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A new analysis of the distribution of the Pyrenean and Pergordian morpho-
types defined by Fortea et al. (2004) and Sauvet et al. (2008) seeks to identify models 
of social interaction and mobility among human groups, based on Palaeolithic 
iconography.

3. MATERIALS

Graphic representations of bison, either on portable objects, on cave walls, or in 
both modalities, have been documented at a total of 62 later Magdalenian sites 
(Alcalde del Río, 1908; Alcalde del Río et al., 1911; Aujoulat, 1984; Aujoulat y 
Geneste, 1984; Alteirac y Vailou, 1984; Altuna y Apellániz, 1978; Arias y Ontañón, 
2005; Balbín et al., 2003; Balbín y González Sainz, 1993; Barandiarán, 1972; Barrière, 
1982, 1990, 1997; Bégouën et al., 2009, 2014; Beltrán et al., 1966, 1967; Berenguer, 
1979; Bétirac, 1952; Breuil et al., 1913; Capitan et al., 1910; Chollot, 1984; Clot y 
Omnès 1978; Clottes, 2010; Clottes y Rouzard, 1984; Clottes et al., 1984; Combier, 
1984; Corchón, 1981, 1986, 1992; Corchón et al., 2011; Fortea et al., 1991, 2004; 
Fritz y Tosello, 1999, 2007, 2010; Garate y Bourrillon 2012; Garate et al., 2013a, 
2013b, 2016; García-Diez et al., 2015, 2017; González Pumariega, 2011; González 
Morales, González Sainz, 1985; González Sainz, 2003; González Sainz et al., 1999; 
González Sainz, Ruiz, 2010; Gorrotxategi, 2000; Jauze y Sauvet, 1991; Jordá y 
Berenguer, 1954; Laplace y Larribau, 1984; Larribau y Prudhomme, 1984; 
Lorblanchet, 2001, 2010; Montes et al., 2001, 2005; Mons, 1986-1987; Moure y Gil 
1974; Omnes, 1984; Paillet, 1999; Rivenq, 1984; Roussot, 1984; Ruiz, 2014; Saint-
Mathurin, 1984; Saint-Périer, 1930, 1936; Seronie-Vivien, 1984; Sieveking, 1987; 
Tosello, 2003; Vialou, 1996; VV.AA., 1995, 1996).

Fifty sites display parietal figures, seventeen have portable depictions and both 
types have been found at five sites (figure 2A). 

•	 Parietal: in Asturias (La Peña de Candamo, Tito Bustillo, Covaciella, Llonín, 
Coímbre and El Pindal), Cantabria (Urdiales, Hornos de la Peña, Las Aguas, 
Los Moros de San Vítores, El Castillo and La Pasiega), Basque Country 
(Santimamiñe, Lumentxa, Altxerri, Atxurra, Aitzbitarte and Ekain), Navarre 
(Alkerdi), Pyrénées-Atlantiques (Etxeberri, Erberua, Oxocelhaya, Tastet and 
Sinhikole), Haute-Garonne (Marsoulas, Montconfort and Montespan), 
Ariège (Bédeilhac, Trois-Frères, Les Églises, Le Portel, Niaux, Ker de Massat 
and Fontanet), Ardèche (Ebbou), Lot (Pergouset and Le Moulin), Dordogne 
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(Font-de-Gaume, Rouffignac, La Mouthe, Combarelles I, Combarelles II, 
Bernifal and Fronsac) and Vienne (Roc-aux-Sorciers).

•	 Portable: in Asturias (Las Caldas), Pyrénées-Atlantiques (Isturitz), Hautes-
Pyrénées (Lortet and Les Espélugues), Ariège (Bédeilhac, Enlène, Bédeilhac 
and La Vache), Tarn-et-Garonne (Montastruc –Bruniquel–) and Dordogne 
(La Madeleine, Laugerie-Basse and Les Rebières).

•	 Parietal and portable: Cantabria (La Garma), Hautes-Pyrénées (Labastide), 
Ariège (Mas d´Azil, Tuc d´Audoubert) and Dordogne (La Mairie de Teyjat).

The chronology can be determined more precisely through portable collections 
(Las Caldas, La Garma, Isturitz, Labastide, Tuc d´Audoubert, Enlène, La Madeleine, 
Laugerie-Basse, Montastruc and La Mairie) which date mainly to the Middle 
Magdalenian (~17,600-16,300 cal BP), although some objects (La Vache and Les 
Rebières) from old excavations are attributed to later phases of the same period 
(~16,300-14,500 cal BP). Others (Espélugues, Bédeilhac and Mas d´Azil) are only 
attributed generically to the Magdalenian.

Radiocarbon dates are available for parietal art (Alcolea y Balbín, 2007; González 
Sainz, 2005; Ochoa et al., 2020 –Table 1–). These show that the bison were produced 
during a long period of time, from final phases of the Lower Magdalenian to the 
Late Magdalenian (~18,400-12,100 cal BP). However, as documented in portable 
art, the Middle and Upper Magdalenian are the most frequent.

The periodization differences might be a result of chronological differentiation 
between portable and parietal figures. However, they may also be due to the limita-
tions of radiocarbon dating because of contamination by organic material or even to 
the repaiting of figures after they were first created. This would explain significant 
differences in the different fractions of some of the figures (Llonín, Altamira and El 
Castillo). At the present time, the most prudent interpretation would fix the initial 
production of these bison figures in a very late phase of the Lower Magdalenian or 
very early phase of the Middle Magdalenian, continuing until the Late Magdalenian. 
However, most examples belong to the Middle and Upper Magdalenian, also the 
time when most portable figures were produced.

4. DISCUSSION

The bison studied here are related to the concept of “Pyrenean style” (Saint-
Périer, 1930, 1939; Vialou, 1986) characterised by modular outlines, a coherent 
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overall perspective, coherence in proportions, attention to anatomic and internal de-
tails, and the representation of the volume and mass of the animal’s body. These ele-
ments define a naturalistic, analytic style, which has traditionally been associated 
with a territory including the Pyrenees and almost the whole of northern Spain, 
which implies a Cantabrian-Pyrenean distribution.

Within this style, two graphic variants have been defined according to the for-
mal treatment (figure 1): the Pyrenean or Niaux morphotype and the Perigordian or 
Font-de-Gaume type (Fortea et al., 2004; Sauvet et al., 2008).

The Pyrenean morphotype (figure 2A), characterised by the classic consideration of 
the form and style of the “Pyrenean style”, is found across a larger area than traditionally 
thought. Modern interpretations indicate a core area centred on Cantabrian Spain 
(Asturias, Cantabria and Basque Country) and the Pyrenees (Navarre, Pyrénées-
Atlantiques, Hautes-Pyrénées, Haute-Garonne and Ariège), defining a theoretical E-W 
distribution axis. Further north, examples are found at a considerable number of sites in 
Dordogne, although the number of depictions is smaller. Some similar figures are 
known, but in smaller numbers, in the north-east of Ariège, Lot, Ardèche and Vienne, 
which define the dispersion area. This geographic distribution is supported by similari-
ties in portable art, in an area from Asturias to Dordogne, although the main concentra-
tion is the Pyrenees (mostly in Ariège), coinciding with the core area (figure 2B).

Figure 1. Comparison between the two morphotypes of bison from La Covaciella (A and C) with 
Font de Gaume (B) and Niaux types (D)
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The second, Perigordian or Font-de-Gaume morphotype (figure 2A) ‒characterised 
by extremely modular outlines, a coherent general perspective and proportions, a promi-
nent “chignon” and “bosse”, less focus on anatomical details and internal features, and great 
interest in the massiveness of the fore-quarters‒, is a graphic model found mainly in the 
Dordogne (core area) where the number of Pyrenean-morphotype motifs is small despite 
the existence of sites with this type. The Perigordian morphotype is found in a few other 
places, such as Cantabrian Spain and even Ariège (dispersion area) but it is not frequent in 
portable ensembles.

Figure 2. (A) Archaeological sites with rock art examples. (B) Archaeological sites 
with portable art examples
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Spatial complementariness of both graphic morphotypes (figure 2A) has been doc-
umented at some sites (La Covaciella, Pindal, Rouffignac, Combarelles I and, possibly, 
Font-de-Gaume, Niaux and Urdiales) located in northern Spain, Ariège and Dordogne. 
This complementariness is diverse. In Dordogne, the Perigordian morphotype is the 
most abundant and the Pyrenean type is scarce, while in northern Spain and Ariège, the 
proportions are inversed. This complementariness is most visible in two exceptional and 
distant cases (Rouffignac in Dordogne and La Covaciella in Asturias –figure 3–). In both 
sites, a similar composition associates two bison, each one belonging to one of the two 
morphotypes, facing each other and separated by a natural fissure in the rock.

With this graphic data and the determination of a long period of time, which is 
nevertheless “synchronic” in cultural terms, two anthropological and cultural hypoth-
eses may be proposed.

The first would suggest that the people who painted, drew and engraved the 
Pyrenean-type bison belonged to a Graphic Territorial Unit circumscribed basically 
to northern Spain, the Pyrenees and specifically Ariège (where the highest density of 
sites and depictions is found), which existed from the end of the Lower Magdalenian 

Figure 3. Spatial complementariness of Pyrenean and Perigordian types of bison in the caves of La Covaciella 
(A) and Rouffignac (B)
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or start of the Middle Magdalenian until the Late Magdalenian. This Graphic 
Territorial Unit would maintain cultural contacts with other Units as they all be-
longed to the same Graphic Community with strong cultural ties, seen in both the 
preferences in the themes and the general conception of the style. In this way, it may 
be proposed that this Graphic Territorial Unit was in contact with another – repre-
sented by the dispersion of the Perigordian bison morphotype – centred on the area 
of Dordogne (the area with the largest number of sites and figures). Between these 
two Units, in addition to the basic cultural affinity, social interactions took place 
through population, cultural or material exchange, or through several concurrent ex-
changes. The dispersion of the Pyrenean morphotype in others regions (the Pyrenean 
morphotype in Ardèche and Vienne; and the Perigordian morphotype in northern 
Spain and Ariège) means that the influence of this Graphic Territorial Unit might 
have been felt over a wider geographical area. This model of interactions, based on 
the study of Palaeolithic art, is equally seen in other realms (Straus, 2013).

The other hypothesis regards the figures in a Pyrenean style, which as stated above 
are distributed over a wide area, as the basic graphic (and cultural) element of a Graphic 
Community. This community would encompass various graphic particularities, which 
would be associated with the different Graphic Territorial Units. These would be charac-
terised by particular traits in the style of the animals or the presence of certain linear or 
geometric motifs (signs). In this way, Perigordian bison would be a particularity, mainly 
in Dordogne and with a few outliers due to mobility and frequent contacts between 
groups in northern Spain and Ariège, within a larger graphic structure or community. 
This would also explain the graphic convergences between the Pyrenean and Perigordian 
representations and the presence of both graphic morphotypes in the same cave.

These models necessarily imply “cultural synchrony”. Future studies with greater 
temporal precision will be able to confirm the hypotheses or propose a different 
model based on the progressive addition of motifs by human groups that were never 
in contact with each other but which may have possessed similar cultural roots.

5. CONCLUSION

The study of European bison figures dated in the later Magdalenian displays 
elements of stylistic convergence: modular outlines, coherent overall perspective, co-
herence in proportions, attention to anatomic and interior details and indication of 
volume and mass of the animal’s body. A formal interpretation is able to discriminate 
two morphotypes: Pyrenean and Perigordian.
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In accordance with the conception of the “cultural synchrony” (Later Magdalenian) 
of both types, their geographic distribution enable a definition of graphic territories 
representing cultural links and mobility of the Upper Palaeolithic human groups.

The study suggests two hypotheses to be tested with new chronological data 
for the figures: a) the existence of a Graphic Community, characterised by the im-
portance of bison figures in a style corresponding to the Pyrenean morphotypes, 
which would include particular variations within it (Territorial or Local Units) as 
regards style or thematic; and b) the existence, seen in the diversity in the stylistic 
treatment of the bison, of Graphic Territorial Units that would belong to a larger 
Graphic Community linked by a thematic preference and a generic naturalistic 
treatment of the bison.
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