


CONSEJO DE REDACCIÓN/ERREDAKZIO BATZORDEA
Carlos Duarte Simões (Arqueólogo profesional)
Marta Fernández Corral (Universidad del País Vasco/Euskal Herriko Uni-
bertsitatea)
Maite Iris García Collado (Universidad del País Vasco/Euskal Herriko 
Unibertsitatea)
Begoña Hernandez Beloqui (Universidad del País Vasco/Euskal Herriko 
Unibertsitatea)
Clara Hernando Álvarez (Universidad de Salamanca)
Alejandro Prieto de Dios (Universidad del País Vasco/Euskal Herriko 
Unibertsitatea)
Aitor Sánchez López de Lafuente (Universidad del País Vasco/Euskal He-
rriko Unibertsitatea)
Carlos Tejerizo García (Universidad del País Vasco/Euskal Herriko Uni-
bertsitatea)

COMITÉ CIENTÍFICO/BATZORDE ZIENTIFIKOA
Belén Bengoetxea Rementeria (Universidad del País Vasco/Euskal He-
rriko Unibertsitatea)
Javier Fernández Eraso (Universidad del País Vasco/Euskal Herriko Uni-
bertsitatea)
Margarita Fernández Mier (Universidad de León)
Juan Antonio Quirós Castillo (Universidad del País Vasco/Euskal Herriko 
Unibertsitatea)
Manuel Santonja Gómez (CENIEH Burgos)
Alfonso Vigil-Escalera Guirado (Universidad del País Vasco/Euskal He-
rriko Unibertsitatea)
Lydia Zapata Peña (Universidad del País Vasco/Euskal Herriko Unibert-
sitatea)

TRADUCCIÓN/ITZULPENA
Marta Fernández Corral
Maite Iris García Collado
Naroa García Ibaibarriaga
Carlos Duarte Simões
Begoña Hernández Beloqui

MAQUETACIÓN Y DISEÑO/MAKETAZIOA ETA DISEINUA
Clara Hernando Álvarez
Alejandro Prieto de Dios
Alain Sanz Pascal
Carlos Tejerizo García

REVISTA ARKEOGAZTE/ARKEOGAZTE ALDIZKARIA
N.º 2, año 2012. urtea 2.zbk. 

Monográfico: Teoría y praxis arqueológica
Monografikoa: Teoria eta praxi arkeologikoa

REVISTA ARKEOGAZTE es una revista científica 
de ARQUEOLOGÍA, editada por ARKEOGAZTE: 
ASOCIACIÓN DE JÓVENES INVESTIGADORES EN 
ARQUEOLOGÍA PREHISTÓRICA E HISTÓRICA con 
periodicidad anual y en la que los originales re-
cibidos son evaluados por revisores externos 
mediante el sistema conocido como el de doble 
ciego. Se compone de las siguientes secciones: 
MONOGRÁFICO, VARIA, ENTREVISTA, RECENSIO-
NES y publica trabajos originales de investigación 
en torno a una temática definida, trabajos origina-
les de temática arqueológica libre, notas críticas 
de trabajos arqueológicos actuales o entrevistas a 
personalidades científicas de la Arqueología. Los 
originales se publican en castellano, euskera e in-
glés. El Consejo de Redacción puede admitir ori-
ginales remitidos en italiano, portugués, francés, 
gallego y catalán.

DIRECCIÓN/HELBIDEA
Taller y depósito de materiales de arqueología 
(UPV/EHU), c/Fco. Tomás y Valiente, s/n, 01006 
Vitoria-Gasteiz. arkeogazterevista@gmail.com.

PÁGINA WEB/WEB ORRIALDEA
www.arkeogazte.org/arkeogazterevista

EDITADO POR

ARKEOGAZTE ALDIZKARIA, ARKEOLOGIA aldizkari 
zientifikoa da, ARKEOGAZTE: HISTORIAURREKO 
ETA GARAI HISTORIKOKO ARKEOLOGIA IKERTZAILE 
GAZTEEN ELKARTEAk argitaratua eta urtean be-
hin kaleratzen dena. Jasotako originalak kanpoko 
zuzentzaileen bidez ebaluatzen dira bikun itsua 
deritzon sistemari jarraituz. Aldizkaria hurrengo 
atalek osatzen dute: MONOGRAFIKOA, VARIA, 
ELKARRIZKETA, AIPAMENAK, hau da, zehaztutako 
gai baten inguruko ikerketa lan originalak, edozein 
gai arkeologikoari buruzko lan originalak, egungo 
lan arkeologikoen nota kritikoak edo Arkeolo-
giaren munduko pertsona zientifikoei egindako 
elkarrizketak argitaratuko dira. Originalak gazte-
leraz, euskaraz eta ingelesez argitaratuko dira. 
Erredakzio Batzordeak italieraz, portugaldarrez, 
frantsesez, galizieraz eta katalunieraz idatzitako 
originalak onar ditzake.

Creative Commons
EDITATUA



ÍNDICE
EDITORIAL…..........................................................................................................................................7-9
EDITORIALA…………………………………………………………...............................……………………………………………................……11-13

MONOGRÁFICO: TEORÍA Y PRAXIS ARQUEOLÓGICA

Cada vez más islas
ALFREDO GONZÁLEZ RUIBAL.……......................................……..…….…….…….…….…….…….…...........................................17-19

El cuerpo y la persona. Una propuesta arqueo-lógica
LUCÍA MORAGÓN MARTÍNEZ.......................…….…….…….…….……..........................................................................…….21-32

Teoría y método: Arqueología de mujeres y las relaciones de género en la Edad del Bronce del sureste de la Península Ibérica
EVA ALARCÓN GARCÍA.........…....……………………..................…………………………………………....……....................……………...33-55

Aventuras y desventuras de la arqueología poscolonial. Revisión crítica de las principales aportaciones teóricas y el caso de la 
expansión colonial fenicia en la Península Ibérica

PAU SUREDA TORRES........................................................................................................................................………….57-71
Depósitos de cerámicas, molinos y elementos de hoz: una propuesta de la Edad del Bronce del interior peninsular desde la 
arqueología posprocesual 

ALEJANDRA SÁNCHEZ POLO…………......................................................................................................................………73-93
Neo-procesualismo como renovación crítica, un ejemplo desde el paisaje

JESÚS GARCÍA SÁNCHEZ........................................................................................................................................95-112
Por una arqueología materialista, por una arqueología histórica

GERARD CANTONI GÓMEZ...................................................................................................................................113-127

ENTREVISTA

Teoría y praxis en la Arqueología Contemporánea: entrevista con Margarita Díaz Andreu................................................131-136

VARIA

Multidisciplinary approach to the study of the rock art: a case of study from Susa Valley, Italy
ALICE MICAELA TOSO…………..…........………......................……......................……................................................……….139-157

¿Prospectando los documentos? El análisis del territorio andalusí y la documentación escrita. Problemas, límites y propuestas 
a partir de tres casos de estudio 

GUILLERMO GARCÍA-CONTRERAS RUIZ; LUIS MARTÍNEZ VÁZQUEZ Y SONIA VILLAR MAÑAS.............…………………...159-183
Poblamiento previo y posterior a la construcción de la muralla medieval de Salvatierra-Agurain. Intervención arqueológica en 
C/Zapatari nº 35 de Salvatierra-Agurain (Álava) (solar antigua biblioteca)

MIGUEL LOZA URIARTE Y JAVIER NISO LORENZO...................................................................................................185-207

RECENSIONES

Revisando los clásicos: “El hombre primitivo en el País Vasco” de D. José Miguel de Barandiarán
AITOR SÁNCHEZ LÓPEZ DE LAFUENTE Y MAITE IRIS GARCÍA COLLADO……………….................…………………………………211-217

“Arqueomanía o la manía por la arqueología”
JAIME ALMANSA SÁNCHEZ……………………………………………………………………………………………………………...……...............219-222

“El futuro de la arqueología en España” de Jaime Almansa (Ed.)
MARTA FERNÁNDEZ CORRAL...................................................................................................................................223-224

“La gran aventura de los primeros hombres europeos” de Henry de Lumley
ALEJANDRO PRIETO DE DIOS.....……………………………………………………………………………...................................………….225-228

“Paisajes históricos y Arqueología medieval” de Miguel Jiménez y Guillermo García-Contreras (Ed.)
CARLOS TEJERIZO GARCÍA…………..........................………………..............…..................….............................………….229-232

REVISTA ARKEOGAZTE/ARKEOGAZTE ALDIZKARIA
N.º 2, año 2012. urtea 2.zbk. 

Monográfico: Teoría y praxis arqueológica
Monografikoa: Teoria eta praxi arkeologikoa





* MSc Student in Paleopatholgy – Durham University. Department of Archaeology. South Road. Durham. DH1 3LE
alicetoso@hotmail.it; a.m.toso@durham.ac.uk

Revista Arkeogazte
Nº2, pp. 139-157, año 2012
Recepción: 30-IV-2012; Revisión: 31-V-2012; Aceptación: 16-VII-2012
ISSN: 2174-856X

MULTIDISCIPLINARY APPROACH TO THE STUDY OF THE ROCK ART: A CASE OF 
STUDY FROM SUSA VALLEY, ITALY

Un enfoque multidisciplinar para el estudio del arte rupestre: Un caso de estudio del Valle de 
Susa, Italia

Labar-artearen ikerketaren diziplina anitzeko hurbilketa: Susa Haranaren (Italia) ikerketa kasua

Alice Micaela Toso (*)

Summary: 
Throughout the last century the study of the rock art has changed significantly thanks to the contribution 
of cutting edge studies and it has come a long way since the first studies on rock art. This paper provides 
a brief overview of the input that the neurological and cognitive sciences have done to the field. Subse-
quently the involvement of the new technologies in the recording of the rock art is considered, focusing on 
the benefits of their application in relation to the preservation of the cultural heritage as well. Finally a case of 
study from the Susa Valley, in the western part of Italy, is presented. The preliminary results introduced here 
are the outcome of a georeferencing campaign, realized thanks to the GIS technology, on 13 engraved panels 
included in the rock art site of the Rochemelon. The location and the distribution of the former is discussed 
in relation to other three similar cases in the same region.

Key words: 
Engravings, rock art, Susa Valley, Western Alps.

Resumen:
Durante el último siglo el estudio del arte rupestre ha cambiado de forma significativa gracias a la contribu-
ción de estudios innovadores y se ha recorrido un largo camino desde las primeras aproximaciones al arte 
rupestre. Este artículo hace un breve repaso a la contribución que las ciencias neurológica y cognitiva han he-
cho a este campo. A continuación se considera la introducción de nuevas tecnologías para el registro del arte 
rupestre, centrándose en sus ventajas para la conservación del patrimonio cultural. Por último se presenta un 
caso de estudio del Valle de Susa, al oeste de Italia. Los resultados preliminares que aquí se presentan son el 
resultado de una campaña de georreferenciación de 13 paneles grabados incluidos dentro del yacimiento de 
arte rupestre de Rochemelon, llevada a cabo con el soporte de la tecnología SIG. Se discute sobre su localiza-
ción y distribución en relación a otros tres casos de estudio similares en la región. 
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Palabras clave:
Grabados, Arte rupestre, Valle de Susa, Alpes occidentales.

Laburpena:
Azken mendean zehar labar-artearen ikerketa modu adierazgarrian aldatu da, batez ere, ekarpen berritzaileei 
esker, eta bide luzea ibili da labar-artearen lehenengo ikerketak egin zirenetik. Artikulu honek alor honetan 
zientzia neurologiko eta kognitiboaren ekarpenaren ikuspegi orokor eta labur bat eskaintzen du. Geroago, te-
knologi berrien garapena labar-artearen erregistroan gogoan hartzen da, baita bere erabilpenak kultur onda-
rearen babespenean duen onuretan arreta jarri ere. Azkenik, Italiako mendebaldean dagoen Susa Haranean 
burututako ikerketa kasu bat aurkezten da. Hemen aurkezten diren aurretiazko emaitzak geo-erreferentzia 
kanpainaren ondorioak dira, Geografia-informazioko Sistemaren teknologiari esker sartu diren Rochemelon 
aztarnategian dauden grabatutako hamahiru taula. Azken hauen kokalekua eta antolamendua eskualde bere-
ko beste antzeko hiru kasuekin duten erlazioa eztabaidatzen da.

Hitz Gakoak:
Grabatuak, Labar-artea, Susa Harana, Alpeetako mendebaldea.

1.Introduction

Rock art is definitely a fascinating phenome-
non to unravel and even if the investigation is 
challenging, a lot of scholars have addressed 
their research to the comprehension of these ar-
tistic expressions. Rock art has always produced a 
strong interest in different people, either for re-
search purposes or for simple curiosity. The main 
reason is because it is one of the first traces left by 
group of people regarding their experience as hu-
man beings. The first mentions of rock arts during 
the modern times are due to antiquarians and co-
llectors that, fascinated by these ancient remains, 
stored them in cabinets and showcases for all the 
19th and part of the 20th century. During the first 
phase of the study of the rock art, the research 
directed all its attention on single engravings at 
specific sites. The single specimens were the only 
focus of the studying, lacking any type of context. 
This is the classical approach that, after the birth 
of the interest in the rock art, dominated the field 
until recent times. It involved almost exclusively 
the recording of the engravings, with different te-
chniques improved through time, and the classifi-
cation of them in types and categories. Although 
this is a necessary approach to the study of the 

rock art and a proper classification is essential, 
this method is not totally satisfactory. It cannot 
even be considered like a proper approach, but 
rather a first step in the process of the study of 
the rock art. A more systematic study and scienti-
fic approach to the field was not developed until 
the second part of the 20st century and, in parti-
cular, from the 1970s. The rock art will then be 
considered, following the idea expressed by Nash 
and Chippindale (2001), as part of the landsca-
pe. The landscape and the location acquire the 
same importance as the paintings or the engra-
vings. It became urgent, then, a more systematic 
and comprehensive methodology that took into 
account the rock art as a complex phenomenon. 
One of the big changes in this process was star-
ting to think about the rock art as a part of the 
territory and not just as a number of unrelated 
witnesses coming from an undetermined past. 
This urgent need will shift the research to a more 
comprehensive and multidisciplinary approach 
that from the combination of technological tech-
niques improved the quality of the research on 
the rock art. 

As the multidisciplinary approach is believed 
to be most suitable to collect as much informa-
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tion as possible on these artistic expressions, this 
paper will give a brief overview of the last lines of 
investigation applied to the field. In particular the 
focus will be on the contribution of the cogniti-
ve and the neurosciences. The second part of the 
paper will consider how the technology changed 
the study of the rock art and the advantages that 
came with the application of the digital recording 
techniques to the documentation of the engra-
vings. In the third part of the paper, a case of stu-
dy from the Valley of Susa, in the north-western 
part of Italy, will be presented. Here a number of 
rock art sites have been recognized and prelimi-
nary results on the project will be given. Becau-
se of the importance of the sites in this valley, an 
attempt to propose new lines of research for this 
specific geographical region will be done.

2. A cognitive approach to the rock art

As the rock art is considered one of the first 
witnesses of the human will, that intentionally 
left a trace on the rock, a lot of attention has been 
drawn to the iconography of the subjects, either 
depicted or engraved. A branch of the studies re-
lated to the rock art, therefore, has focused on 
the implication that rock art had on the society 
that produced it. Layton (1991) classifies the rock 
art as a traditional art that acquires a key role in 
the transmission and preservation of the collecti-
ve memory. Having a collective memory, though, 
implies that the society that owns it undergone 
a sociological process described by Olic and Ro-
binson (1998) as the construction of the social 
identity. In order to build a proper social identity, 
human groups need to construct a past to which 
their present in countered. In other words, the 
recognition of the past became the way to de-
fine their present. The rock art then, as a major 
history book in open air, could be a trace of the 
process of social identity construction within spe-
cific societies. “Rock art must then be understood 
not only as a reflection of the culture that produ-
ces it, but also as a constituent part of it, since by 

preserving memories, it promotes certain ways of 
doing things, regulating social conducts” (BRUZ-
ZONE, 2012: 20). If the rock art played a part in 
the construction of the social identity, it is neces-
sary to analyse its features within the space that 
shared with the society that created it. The rock 
art is therefore analysed within the landscape 
and a lot of studies have been conducted in this 
sense (ARCÀ, 2006; BAHN, 2010; CRIADO BOADO 
et al., 1997; 2001; NASH and CHIPPINDALE, 2001; 
SANTOS ESTÉVEZ, 2007).

Some scholars have suggested that the posi-
tion and the accessibility of the engravings pla-
yed an important role. For this reason particular 
attention has been drawn on the position and 
the intervisibility of the engravings, following the 
idea that a specific and intentional setting rested 
behind the location of the engraved rocks. Par-
kington (2003) suggested that the rocks were 
carefully chosen for the engravings to be seen 
from one to the other. In this case a precise plan-
ning was hypothesized to be behind the engra-
ving process, leading to important implications 
concerning the social organization of the human 
groups that designed it. This approach was cri-
ticized by Bahn (2010) that suggested that even 
if one site can be seen from another, the petro-
glyphs are usually visible just from very near, par-
ticularly on rocks that lie horizontally. Bruzzone 
(2012) has analysed the spatial distribution of the 
petroglyphs at Los Mellizos in Chile. He argued 
that the inter-visibility of the engravings and the 
poor presence of superimpositions through time 
indicate that different population produced and 
manipulated the landscape in order to construct 
their collective memory. Proof of this long-lasting 
process is the small frequency of superimposition 
between older and most recent petroglyphs, as 
the later populations respected the earlier desig-
ns without disturbing the previous one.

A similar case leads to very different conclusion 
though. This is the study undertaken in the major 
rock art site in the Coa Valley, Portugal. Here Late-
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Glacial and Iron Age rock art seems to follow the 
same spatial distribution. For this reason Aubry et 
al. (2012) have undertaken an analysis of the spa-
tial distribution. Contrariwise to Los Mellizos, the 
choice of the same rock in two different historical 
periods has been interpreted as a “strong argu-
ment against the hypothesis of human choice as 
an explanation for the current distribution of the 
rock art”. (AUBREY et al., 2012: 864).

The previous examples were linked to a context 
in which a social participation to the experience 
of the rock art is supposed. The open air position, 
the relatively easy access and the high visibility of 
the engravings suggest that the entire community 
will come into contact with the rock art. (HYGEN 
and BENGTSSON, 2000). However, this is not the 
case for all of the open air sites and some scholars 
have argued that the engravings were accessible 
just for a restricted number of people within a so-
ciety, mostly because they were difficult to reach 
and the nature of the terrain itself will enable few 
people to see the engravings at the same time 
(BOIVIN, 2004; SUNDSTROM, 2004).

Asit has been shown, the cognitive approach 
and the perception of the rock art within its lands-
cape has produced some interesting research so 
far but interesting advances have also been done 
following the neuroscience and the popular “ar-
chaeology of the senses” . This new field has 
greatly developed in the last 10 years, trying to un-
derstand how the ancient populations perceived 
the world around them. Especially when it comes 
to the ritual sphere, it is likely that all the senses 
of the people were involved in the ceremonies, 
creating a more complicated scenery than what 
we can reconstruct from the material culture (HA-
MILAKIS, 2002; HOUSTON and TAUBE, 2000). The 
rock art is very useful in this matter because it is 
itself a symbolic representation of the world, in 
which those people lived. The rock art was lived 
as an experience and not just as an artefact on 
a rocky surface. Following this stream of thought 
we will focus of two studies that have analysed 

the role of the vision and the hearing in ‘experien-
cing’ the rock art. Neuroscientific studies have 
been conducted because, although the rock art 
covers a long period of time and wide geographi-
cal areas, strong similarities can be traced within 
the type of drawings and engravings. Even though 
the societies that express themselves through the 
rock art are very dissimilar in time, location and 
social organization, the figures can be ascribed to 
no more than two dozen of types. Neuroscience 
then, can give its contribution to the understan-
ding of the process of such a choice (BEDNARIK, 
1984; GILBERT, 1998; HOLLINGWORTH and HEN-
DERSON, 1999; SOLSO, 1993). Attention has been 
drawn particularly on the role of the anthropo-
morphs and to the zoomorphs (ANATI, 1975; 
ARCÀ et al., 1988; BEDNARIK, 1990). 

In the case of the anthropomorphs a great le-
vel of schematization is displayed. The most basic 
representation of the human figure involves one 
vertical line for the trunk of the body and one hori-
zontal line for the arms. One of the reasons of the 
repetition of these very schematic figures lies in 
the neurological setting of our brain and in particu-
lar in the hierarchical organization of the visual cor-
tex. In fact, the cells situated in the visual cortex 
are “organised to respond to specific orientation 
of lines, and perception may be fabricated from 
the accretion of selected features” (HODGSON, 
2000:8). In other words our brain results to be 
more responsive to those figures that stimulate 
the outer layer of the visual cortex, i.e. the sim-
ple geometric figure. This preference is particu-
larly suitable in explaining the recurrent choice 
of schematic figures but it does not really justify 
why the anthropomorphs and the zoomorphs are 
among the most frequent subjects of the figura-
tive rock art.

What we need to introduce at this point is 
the concept of cognitive domains. Following Hel-
venston and Hodgson (2010: 69) “stressful inte-
raction with everyday objects or animals can put 
a strain on cognition such that the individual is 
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obliged to concentrate on more immediate con-
cerns that depend largely on automatic cognitive 
mechanism”. In other words there are some na-
turally disposed cognitive forms that have been 
created during the evolution such as the need to 
recognize a predator lost in a wide open horizon. 
Depending on the environment and on the visual 
“stress” which the engravers were exposed to, 
the brain will be more reactive to some figures 
than others. Either because of the danger that 
comes with them or because part of the domes-
tic sphere, specific subjects will be automatically 
preferred by the brain and repeated on the rock. 

It has to be admitted that the cognitive approach 
applied to the analysis of the rock art is very fascina-
ting but a good level of caution is needed. One of 
the critics directed to this approach is the over-
simplistic assumption that the cognitive proces-
ses are the only element that affects the choice 
of the engraved subject (TAÇON, 2010). The so-
cial constructs and the environment in which the 
engravers lived should be considered as well. 
Otherwise the risk is to lose contact with the real 
iconography of the engravings that, in many ca-
ses, shows subtle variations and exceptions that 
passed under silence to support the grand theory. 

The vision and the way in which the images are 
processed by the human brain is not the only ap-
proach that has been applied to the study of the 
rock art. Because of the open air nature of many of 
the major rock art sites, some scholars suggested 
that the acoustics of the place could have been a 
discriminant factor in choosing the location (DE-
VEREUX and JAHN, 1996; GOLDHAHN, 1999; 
2002; HEDGES, 1993). The rock art is perceived 
as a whole experience that should involve more 
than one sense and recall, in this way, a wide ran-
ge of emotions and feelings. One example of the 
application of this approach is the study that has 
been conducted by Williams (2012) on the rela-
tionship between the rock art and the ritual beha-
viours analysing the area of Uncompahre Plateau 
of west-central Colorado. Williams applied the 

five characteristics of ritual behaviour postulated 
by Rappaport1 (1999) combined with two or more 
variables, to the study of twenty-two rock art pa-
nel locations. One of the most important critiques 
that has been done by Williams is addressed to 
the general assumption that if an archaeologi-
cal evidence cannot be ascribed to a functional 
categories, i.e. subsistence, warfare or trade, is 
automatically placed within the rituality. Once 
again an attempt to consider the rock art as a full 
experience and not merely as a list of engravings 
can give interesting insights on this widespread 
phenomenon. 

3. When the future meets the past

The development of the digital technology 
in the last 20 years has brought a real revolu-
tion in all the aspects of the present day life. Of 
course the scientific research has also benefit-
ted from this development and methodologies 
as well as techniques are constantly updated 
by new and improved versions of themselves. 
It has to be noticed though that the archaeo-
logy seems to be quite reluctant to the adop-
tion of the new techniques. Even though the 
same methodology was already exploited in 
different disciplines, it takes some time before 
it is applied also for archaeological purposes. 
However, despite the initial hesitations, the 
advantages of the digital era are all in favour 
of the research that has now powerful tools to 
reassess previous results and add new data. In 
the field of the rock art three technologies have 
vigorously changed the recording system: the 
GIS technology (Geographic Information Sys-
tem), the digital photogrammetry and the 3D 
laser scanning.

1 Rappaport summarizes the characteristi cs of ritual be-Rappaport summarizes the characteristics of ritual be-
haviours in “performance, formality, invariance, inclu-
sion of both acts and utterances, encoding by other than 
performers”(Rappaport 1999:24).
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The GIS based models are now spreading into 
all the disciplines of archaeology. This is because 
of the great quality of the data that can be obtai-
ned from their manipulation as well as a correct 
and precise georeferentiation of any given point. 
This system can be applied to a wide range of re-
searches and within archaeology can be used for 
the purpose of georeferencing a site or a complex 
of sites, for the recording of distribution of arte-
facts or burials, for statistical applications and cal-
culations. Because of the versatility of this techno-
logy a wider review will be needed in order to give 
an idea of its potential, however for the purpose of 
the paper we will focus more on the digital photo-
grammetry and the 3D laser scanning, as directly 
related techniques for the recording of the rock 
art (FELLEMAN, 1990; GILLINGS and GOODRICK, 
1996; WOLF, 2001).

Before the advent of the digital era, archaeo-
logy used three techniques to record rock art 

graphically: freehand drawing, rock rubbing or 
tracing and photography (STANBURY and CLEGG,   
1990). Even if the traditional methods have been 
improving through time, they are not still comple-
tely satisfactory. Digital photogrammetry is in this 
sense very useful to collect three-dimensional 
data capture and process it with high-resolution 
(GONZALEZ-AGUILERA et al., 2011; CHANDLER et 
al., 2005). The potential of this technique lies in 
the fact that at a rather low cost, high quality ima-
ges can be obtained and subsequently processed 
with modern software to obtain digital elevation 
models and orthophotographs. A possible appli-
cation has been illustrated by Chandler et al. 
(2005) considering the recording of two petro-
glyphs in New South Wales, Australia. The images 
were taken with a digital camera from a height of 
1.4 m and 1.6 m. The area included in the picture 
should be delimitated with several targets. Three 
dimensional co-ordinates of each target have 
to be taken, either with theodolite intersection 

Figure 1. Distribution of the main rock art sites in the western Alps. In red it is indicated the Valley of Susa, where this research 
has been done
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method or with a Total Station. The processing 
will require standard photogrammetric procedu-
res that include extracting digital elevation mo-
dels (DEMs) and creating orthophotographs. A 
different approach to the digital photogrammetry 
was proposed by Ortiz Sanz et al. (2010) were low 
cost photogrammetric software and consumer-
grade digital camera were used to produce a 3D 
digital model of three petroglyphs from Galicia, 
Spain2.

In some cases, the digital photogrammetry 
has been used in conjunction with the 3D laser 
scanner because of the high detailed models that 
produces (FRYER et al., 2005; AL-KHEDER et al., 
2009). The Terrestrial laser scanner is particularly 
suitable for the recording of the rock art. It has 

2 Other examples are proposed by Clogg and Diaz-Andreu 
(2000); Diaz-Andreu et al. (2006) and Chandler et al. 
(2007).

been used especially for cultural heritage applica-
tions such as buildings, monuments, statues but 
also to document specific layers in archaeological 
excavations (BENDELS et al., 2004; DONEUS and 
NEUBAUER, 2006). The 3D laser scanner operates 
with a laser light source that emits a laser pulse 
which is reflected by the surface of analysis. The 
laser scanner records the distance to the reflec-
ting surface thanks to the travel-time of the light 
pulse. Knowing the azimuth and the inclination 
of the laser itself it is possible to reconstruct the 
relative co-ordinates of the reflecting points and 
absolute co-ordinates can be deduced with diffe-
rential GPS measurements. These methods have 
been used by a team of the Politecnico of Turin 
(Italy) on two of the recorded engravings in the 
Susa Valley and the results of this experimental 

study are now in the process of being published.

Figure 2. Susa Valley. Map showing the path of the main river Dora Riparia and the two contributors. The black squares indicate 
the location of the three main mountain passes toward the France. © Lorenzo Rossetti (Creative Commons ShareAlike-3.0 license)
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The advantages of these techniques become 
apparent once its application is shown. A high-
quality scanning can, in fact, detect subtle chan-
ges on the surface and also on weathered featu-
res, almost impossible to be seen by eye. Even 
though the high initial cost of the equipment, the 
potential of the application of this machines is 
very wide and a lot of examples can be found in 
the recent literature (CAMPANA and FRANCOVICH 
2006; LAMBERS et al., 2007; ROBSON BROWN et 
al., 2001). The versatility of these techniques has 
proved to be suitable for application in several 
archaeological situations, from single rocks recor-
ding (TRINKS et al., 2005), to larger panels (GON-
ZALEZ-AGUILERA et al., 2011; HURST et al., 2009) 

and even entire caves 
(LERMA et al., 2010). 
This technique has also 
an implication on the 
preservation studies of 
the rock art because it 
is actually the most pre-
cise method to analyse 
the index of weathe-
ring through time. As its 
application is just now 
developing, it will take 
some time until the re-
sults will be effective 
but, surely, it could be 
a very powerful tool in 
the field of the cultural 
heritage preservation.

4. The susa valley: a 
case of study

As it was anticipated 
a case of study from the 
Susa valley, in the Pied-
mont region, will be pre-
sented in this paper. The 
Susa Valley is situated 
in the north-western 

part of Italy and is geographically ascribed to the 
western Alps complex. The pattern of distribution 
showed by the preliminary results of our research 
are similar to other two areas in Piedmont and for 
this reason our case will be considered in relation 
to them (BARALE, 1997; BOVIS and PETITTI, 1971; 
VAUDAGNA 2003).

The alpine region is widely known as a major 
site of rock art especially thanks to the engravings 
of the Val Camonica, which is one of the major si-
tes of petroglyphs in the world and is included in 
the World Heritage List. Because of its exclusivity 
this site was thoroughly studied, and the rest of 
the alpine regions that shows rock art were not 

Table 1. Breakdown of the recorded engraved panels. The table shows the typology and the 
coordinates of the engravings
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examined in the same way. According to this, it 
seems important to show just some of the major 
sites of rock art in the western Alps and that are 
displayed in Figure 1.

The Susa Valley has a strategic location within 
the Alps. It is a wide open valley crossed by a lar-
ge river, the Dora Riparia, a tributary of the river 
Po and within the entire western Alps, the Susa 
Valley presents the major number of mountain 
passes at relatively low altitude towards France. 
The most important are three, which are situated 
in correspondence with the path of the main river 
Dora Riparia and its two tributaries. (Figure 2).

It is not surprising then, that this valley pre-
sents evidences of frequentation since the V 
millennium BC linked to the pastoral economy. 
Traces of systematic settlements though are 
found just from the late Neolithic period on (RU-
GGIERO, 1987). One of the most interesting sites 
within this valley is the Maddalena of Chiomonte 
where a complex development of the population 
characterized by small groups of houses wides-
pread in the regions can be seen. Even though it 
does not appear to exist a big social organization 
in the later phase of the Neolithic and the first 
Bronze Age, the material culture testifies an ac-
tive trading system with penetration of pottery 
from the Padana plane linked to the southern 
group of the Ligurii, but also from the region of 
the Saone-Rhone (BERTONE and FOZZATI, 2002) 
in France. 

Within the Susa Valley the major site of petro-
glyphs is located in correspondence to the massif 
of Rochemelon (italian Rocciamelone). Within its 
extension it has three complexes: Val Cenischia, 
Mompantero-Chiamberlando and Chiomonte-La 
Maddalena. The work of georeferentiation star-
ted from the complex of Mompantero – Chiam-
berlando and the preliminary results of the distri-
bution of the engravings are here presented.

4.1 The project

One of the main reasons that iniciated the 
project in the Susa Valley was the total lack of 
modern geographical data of the engravings. The 
research group Gruppo Ricerche Cultura Mon-
tana and the archaeological cooperative Le Orme 
dell’Uomo, has recorded and analysed through 
years the majority of the engravings present in 
the valley (ARCÀ, 2009, ARCÀ and FOSSATI, 1995) 
and it appeared necessary to complete this work 
with the GIS technology. Many of the engravings 
represent abstract figures and the most frequent 
motif is the cup-mark. As previous researches 
have shown (BEDNARIK, 2008), this sign is as 
frequent as persistent in the rock art all over the 
world. Many interpretations have been proposed 
but the use of this sign from the prehistory until 
modern times makes the picture more complicat-
ed. A complete interpretation is far to be made, as 
a lot of data are missing from many areas where 
the engravings are located. This research though 
will be a step towards a better understanding of 
the phenomenon of the rock art in the Susa Val-
ley. Because of its enigmatic nature, it is neces-
sary to put into context these artistic expressions 
in order to see if there is any pattern that can help 
in the study of its development3.
4.2 Materials and Methods

In order to complete the georeferencing of 
the engravings in the Mompantero-Chiamber-
lando complex, it was used the differential GPS 
GNNS receiver Topcon GMS2-Pro. This study has 
registered 13 engraved panels and the measure-
ments were taken with a medium error of 20 cm.

The 13 panels were chosen on the criteria of 
their accessibility. The memory of the exact loca-
tions of all the engravings has been partially lost 
and we traced the positions of these 13 panels 

3 For the recording of the rock art in the Susa Valley see 
Arcà (2002, 2009), Tonini (1992).
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Figure 3. Distribution of the engravings within the complex of Mompantero-Chiamberlando. Results of the survey

Figure 4. Overview of the distribution of the engravings in relation to the town of Susa and the southern side of the Rochemelon
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thanks to some people still living in the valley. 
The engravings are located along the eastern 
and southern slope of the mountain at a me-
dium high altitude. The first panel is located at 
781 meter AMSL while the last one is located 
at 1096 meters AMSL. The typologies of the en-
gravings are shown in Table 1 and can be divided 
in 5 groups: cup-marks, spirals and meanders, 
weapons, anthropomorphs and modern letters 
and numbers. 

4.3 Results

As the map shows, the location of the engrav-
ings follows so far a rather aligned distribution 
that is in relation to the path that from the vil-
lage of Mompantero, brings to the top of the Ro-
chemelon. In the following table the breakdown 
of the recorded petroglyphs is presented with 
the coordinates. As it does not exist a common 
identification code for the engravings, this paper 

followed the classification 
of Arcà (2009). When the 
engravings were not pres-
ent in the Arcà catalogue, it 
was used the one proposed 
by Tonini (1992).

4.4 Discussion

The first difficulty that we 
encountered in this project 
was to locate the engrav-
ings. In the 1980s the Archi-
tect Tonini started his work 
of recording and catalogu-
ing all the engravings lo-
cated on the eastern side of 
the Rochemelon but since 
then no one proceeded to 
georeferencing. Even if the 
frottage of all the engravings 
is published, the exact loca-

tion has been lost in the memory of the people 
that recovered them. This precarious situation 
justifies once more the urgency of this project 
from which the preservation of the cultural heri-
tage will benefit as well.

Because of the unknown location of the ma-
jority of the engravings, we had to limit the study 
to the petroglyphs whose locations were known 
by the people that still live in the valley. The help 
from the people was the only way to start locating 
the engravings but we immediately realized that 
the majority of the engravings were along a main 
path or nearby it. It firstly appeared that the results 
produced by the research were biased but subse-
quently an alternative line of further investigation 
was also taken into account.

The Rochemelon is one of the highest peaks 
of the western Alps and it was considered to be 
the highest one in Medieval times. During the 
Roman times it was dedicated to Jupiter and 

Figure 5. Location and distribution of the engraved panels in the Chiusella Valley. Courtesy 
of Alberto Vaudagna
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the cup-marks were interpreted as the sign of 
the thunderbolts thrown by the god (GAMBARI,  
1992). During the Medieval times the monks of 
the near Abbey of Novalesa tried to reach the 
peak and in modern times a cross, dedicated to 
the Virgin Mary, was erected on the top of the 
Rochemelon becoming a place of pilgrimage. 
The peak of this mountain then, appears to have 
been an important site for the rituality of this 
valley through the centuries starting from the 
prehistoric times until the present day.

Even if we cannot be sure about the relation-
ship between this mountain and the people that 
populated the valley, there are legends in the 
folklore of the region that talk about the wor-
ship of the mountain in the past as the house 

of the gods. The oral 
sources as well as the 
folklore of a region can 
be unique sources of 
information otherwise 
lost, but caution is re-
quired when it comes 
the interpretation of 
these data. Even with 
the necessary wariness 
it is worth noting that 
there are other three 
cases in Piedmont in 
which the path that 
leads to a prominent 
area on the top of the 
mountain shows a high 
concentration of petro-
glyphs. The first area is 
on the southern side of 
the Mombarone moun-
tain in the Biella Alps 
were two cases can be 
observed, while the 
third case is located on 
the southern side of the 
Monviso (BARALE, 1997; 
VAUDAGNA, 2003)4.

Regarding the Mombarone mountains, there 
are two areas in the same circuit that are particu-
larly interesting to our study: the Bessa Natural 
Park and the engraving of the Chiusella Valley. 
The Bessa Natural Park is a low altitude plateau 
originated from the Pleistocene glacial moraines. 
This plateau is composed of two parts: the first 
one is a low altitude terrace that communicates 
with the plain below, while the second part is the 
highest peak of the massif and communicates 
with the Rhone Valley and the Helvetic plateau. 

4 All the locations and legends of worship and pilgrimage 
to the peak of the mountain are reported in BARALE and 
GHIBAUDO 1996.

Figure 6. GPS track of the “Souls’ Path” in Chiusella Valley. Courtesy of Volpiano Vauda Park
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The frequentation of the region started in the 
Neolithic period and evidences for the presence 
of groups of people in the valley are some obsid-
ian tools and anthropomorphic stele found in the 
same area (GIANOTTI, 1998). The occupation of 
the plateau was particularly intense during the 
roman period, especially because of a small gold-
bearing ore located in the northernmost part of 
the massif (BRECCIAROLI, 1996). The rivers that 
crosses the plateau was probably rich in gold frag-
ments and drawn the attention of the groups of 
people living in the valley. The presence of gold 
in the region can be seen as a reason of the devo-
tion that is traditionally linked to the area since 
the VI-V century, when the Salassi, a celtic-liguri-
an population, controlled the plateau (VAUDAG-
NA, 2002; GIANOTTI, 1998).

The first complete census of the petroglyphs 
located through the Bessa plateau was done in 
1997 and a revision of it was conducted in 2003 
with the production of a digitalised map with the 
GIS technology. The engravings can be ascribed 
to three types: cup-marks, canals and foot-
shaped engravings that have been ascribed to 
the Pre and Proto-historic period (SCARZELLA, 
1992). Even though the foot-shaped mark is 
rather typical of this area, the cup-marks and 
the canals correspond to the same typologies 
of the Susa Valley’s engravings. For this reason 
a similar chronology has been proposed and in 
particular the proto-historic period from the V to 
the II century BC has been regarded as the period 
of major production of the rock art in both val-
leys. The most important element in relation to 
our study is the distribution of the Bessa engrav-
ings along the path that runs across the plateau 
and leads to the highest area of the table land. 
As it is shown in Figure 5, the engravings are lo-
cated all the way through the plateau following 
the path that crosses it at the midline. The two 
circles represent the two major concentrations 
of the engravings in the plateau. A relative chro-
nology was established based on the typology of 
the engravings: the orange circle indicates a con-

centration of the more ancient engravings while 
the yellow circle shows the second concentration 
on the plateau that was ascribed to a later phase. 
Vaudagna (2001) suggested that the engravings of 
the second phase where linked to the settlements 
that were established in the Valley by the Salassi. 
This would actually explain the creation of a sec-
ond group of engravings at the base of the path 
that leads to the peak.

In the same district of the Mombarone moun-
tain, in the Chiusella valley, there is another in-
teresting concentration of petroglyphs. A fairly 
recent survey led in the 90’s, increased the num-
ber of the engraved stones from 7 to 12 with a 
total of 90 petroglyphs. As in the Susa Valley, the 
same stones have been engraved many times in 
different historical periods (ARCÀ et al., 1998) 
and the typologies of the engravings follow 
the standard pattern: cup-marks and canals for 
the most ancient period, meanders, tools and 
anthropomorphs for the Iron Age and Christian 
crosses for the Medieval times. The 12 engraved 
rocks follow a coherent distribution along the path 
that from Traversella reaches Piani di Cappia, pas-
sing from 700 m to 1300 m of altitude. This situa-
tion is very similar to that one in the Susa Valley 
because both the sites are based at medium al-
titude, along the southern side of the mountain 
and reach a projecting and panoramic small open 
space on the top of the mountain. The frequen-
tation of the Chiusella Valley has been attested 
since the Neolithic period, probably by groups of 
people practicing a pastoral economy (BOVIS and 
PETITTI, 1971). The engravings dating from diffe-
rent periods of time with the distribution along 
the path of the pethroglyphs seem to indicate a 
strong relation with the groups of people that li-
ved in the valley and this specific area. The per-
petuated frequentation of the path, that reaches 
the peak of the mountain, supports the idea that 
pilgrimage and some kind of rituality was linked 
to this path since the late prehistory and conti-
nued since recent time. The path is also known 
in the oral folklore of the region as the path of 
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the souls (Figure 6). Unfortunately there aren’t 
historical sources about the origins of the name 
and we cannot be sure about the time of its first 
appearance (ARCÀ et al., 1998).

The third case that is comparable to the situa-
tion described in the Susa Valley. It is located in 
the Po Valley on the side of the Bracco Mountain. 
This massif is a low altitude mountain, ascribed to 
the district of the Monviso’s mountains, that con-
nects the plane of Cuneo to the Monviso moun-
tain. The whole massif is very rich in petroglyphs 
and engravings but there is a specific area where 
a group of engravings has been recognised in a 
small sector. The location is once more very simi-
lar to the case of Mompantero in the Susa Valley, 
because the engravings are on the southern side 
of the mountain, following a path that reaches a 
higher plateau dominating the whole valley. The 
path that nowadays goes across the slope of the 
mountain, links Bricco Lombatera to the panora-
mic plateau of Pian Croesio. Starting from Bric-
co Lombatera, all the way along the side of the 
mountain, 50 panels with engravings have been 
recorded. The petroglyphs of this valley have 
been dated to the Iron Age because they follow 
the same typology that we have seen in the first 
phases of the other cases: cup-marks, canals, 
foot-shape marks and anthropomorphs (SEGLIE 
1988). The first frequentations of the mountain 
have been linked to the exploitation of the cave 
of quartzite on the Bracco mountain, dated to the 
Early Iron Age. In this region archaeoastronomi-
cal studies have also been conducted and Barale 
(1997) and Cavallera (1990) suggested that the 
engravings should be considered in relation to a 
series of megalithic stones that seem to surround 
the area of major concentration of petroglyphs 
at the top of the mountain. The presence of big 
oriented stones on the top of the mountain has 
been interpreted as a trace of altars and open air 
shrines linked to some kind of rituality (CAVALLE-
RA, 1990; BARALE, 1997).

As we have seen in the three cases presented 

in this paper, there are other areas in the Wes-
tern Alps that have a similar setting with a main 
path that goes across the southern side of the 
mountain and reaches a projecting plateau or the 
highest peak of the mountain with the engravings 
located all the way along the track. All the three 
cases also show an early frequentation of the re-
gion linked to caves exploitation and pastoral eco-
nomy and elements of rituality linked to the route 
are kept in the oral traditions. Even though the 
Susa Valley and the case of Mompantero need 
to be thoroughly investigated, the pattern that 
is coming out of the preliminary results seems to 
follow a similar setting to the other cases. The en-
gravings and the pethroglyphs would have been 
used then as signals along a path that played an 
important role in the rituality of these people.

As it was previously said, the typology of the 
petroglyphs is very similar in all the three cases 
and can be placed within the major category of 
the rock art of the Western Alps. In general the 
motifs are very schematic following the idea that 
our brain is more stimulated by simple geometric 
figures. What is worth noting though is that with 
the changing of rituality there is also a change in 
the type of the figure, following the idea intro-
duced with the automatic cognitive mechanism 
(HELVESTON and HODGSON, 2010). The social 
constructs then have a stronger influence on the 
human mind than the simple visual perception. In 
other words, even if a figure is less “attractive” to 
our brain, it can be inserted in the figurative re-
pertoire because of its meaning within a society. 
If the figurative representations follow the social 
constructs then we should see a shift in the re-
pertoire during the century and it’s actually what 
it is observable in the engravings under study. 
The Neolithic frequentation, linked to a pastoral 
economy, left traces in the form of cup-marks 
that have been interpreted as little tray for ritual 
offering to the gods. In the second phase of the 
engravings, that have been dated to the Bronze 
and Iron Age, the society in more organized, the 
valleys were more populated and new ideologies 
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are displayed on the rocks. Weapons, meanders, 
knights and canals that linked previously existing 
cup-marks are typical expression of the second 
phase. During the roman times the engravings 
seem not to be modified or more likely, the same 
type of petroglyphs were repeated. In the Early 
medieval times, with the christianisation of the al-
pine valleys, along the path christian crosses and 
crucified anthropomorphs appeared. Following 
the cognitive approach, if all these paths were 
used as pilgrimage routes, then the petroglyphs 
displayed on the rocks are linked to the social 
constructs of the societies that inevitably affected 
the artistic expressions and the experience of it.

Further research is necessary to investigate if 
this type of settings and distribution of the petro-
glyphs is a mere coincidence or rather a reflection 
of a cultural behaviour that voluntary left a trace in 
the landscape. It is not known which kind of ritual 
connection there was between the people living 
in the valleys and the mountains around them, if 
it ever existed. However with this research new 
questions can be addressed to the role of the rock 
art within the groups of people populating these 
areas. A complete analysis, focusing on the me-
dieval and modern engravings can create a map 
of the relationships between the people and their 
territory through time. Furthermore a systematic 
record of the exact geographical location of the 
engravings and petroglyphs is considered neces-
sary in order to preserve the richness of the cul-
tural heritage in the western Alps.

5. Conclusions

The study of the rock art is a discipline that 
still preserves some grey zones that need to be 
properly analysed. Since the beginning of the 
research about the artistic expression left by 
the men of the past on the rocks, a lot of new 
methodologies and techniques have been deve-
loped with a huge benefit for the field. The neu-
rosciences and the cognitive approach helped in 

the process of understanding the human mind 
and archaeologists tried to apply these methodo-
logies to the symbology and to the meaning of 
the rock art all over the world, with interesting 
results. Similarly the improving of the technology 
in the past 20 years gave new and powerful tools 
to the archaeology in general but also to the stu-
dy of the rock art in particular. The advent of the 
digital era, with the photogrammetry and the 3D 
laser scanning changed the way of recording and 
improved the quality of the acquired data. These 
played a very important role in the preservation 
of the cultural heritage as well and that is the 
case of the research conducted in the Susa Valley.

The development of the technology gave us 
the chance to readdress an important question 
within the field of the rock art and, at the same 
time, to propose new lines of investigation that so 
far were not practicable. The preliminary results 
in the Susa Valley suggest a complex situation 
of modification of the landscape within cultural 
practice that did not cease in the prehistoric ti-
mes but went on during the medieval and mo-
dern times. Comparable examples can also be 
found in the western alpine region such as the ca-
ses of the Bessa Natural Park, the Chiusella Valley 
and the Po Valley. When the recording of all the 
engravings will be complete a more detailed and 
reliable scenario could be traced in order to un-
derstand the relationship between the environ-
mental and the anthropic factors that shaped the 
Susa Valley and the western alpine region.
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