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THE ECONOMIC SIDE OF ROCK ART:
CONCEPTS ON THE PRODUCTION

OF VISUAL IMAGES 
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Abstract.  This paper focuses on the analysis of the economic aspects of rock art production. 
Such analysis is based on a theoretical perspective that widens the narrow association between 
art and ideology and centres on the economic processes that occur within art creation. These 
are analysed by studying the organisation of work processes in art production. The paper 
proposes a production sequence model constituted by three operative chains, and provides 
criteria to analyse each of its stages. It discusses possible interpretations of this model in terms 
of labour investment, stressing that such investment was not always guided by optimal (cost-
minimising) choices. It is argued that assessment of the labour invested in rock art production 
can shed light on the reasons behind raw materials, techniques and bedrock-space selection. 
The paper also includes some brief examples from Patagonia and north-western Argentina 
which illustrate the potential of these concepts when applied to rock art research.

Introduction: the materiality of rock art
The main aim of this paper is to discuss theoretical 

concepts which focus on the economic aspects of rock art 
production.1 Numerous aspects of rock art have been 
the focus of detailed analyses and have constituted 
the main viewpoint of entire theoretical frameworks. 
These include the study of: (a) its visual aspects (ele-
ments, motifs, plastic composition, display etc.); (b) its 
techniques (extractive and additive); (c) its functions 
(e.g. art for art’s sake, sympathetic magic, initiation 
rites, semiotic communication, caravan traffic signs, 
territorial delimitations, stylistic and identity markers 
etc.); (d) its spatial distribution within a site, and 
of sites within a landscape; (e) its temporality (e.g. 
chronology and diachronic continuity and changes of 
different features); and (f) its taphonomy, management 
and conservation (see syntheses in Ucko and Rosen-
feld 1967; Bahn and Vertut 1988; Bednarik 2001; 
Whitley 2001, among others). Yet the analyses and 
interpretations of rock art have usually been oriented 
towards the symbolic, ideological and social contents 
of images and sites. This stems from a rationale that 
splits activities into economic, political or ideological 
(e.g. ‘artistic activities are ideological’, ‘subsistence 

1  A previous version of this paper was presented at the 
NEWS International Rock Art Congress (1995, Torino), 
and published in the congress proceedings (Fiore 1999a). 
This paper offers an updated account of the ideas 
presented in that version.

activities are economic’ etc.) and avoids recognising 
that any human activity involves simultaneously all 
these aspects. As a consequence, art is frequently — 
and often implicitly — associated with the ideological 
realm of society, and is therefore set aside from another 
fundamental realm of society, i.e. economy (García 
Canclini 1986; Alvarez and Fiore 1993; Wolff 1993; 
Fiore 1996).

This happens within theoretical frameworks that 
are essentially concerned with the mental aspects of 
human activities and therefore see rock art (and any 
kind of art) as an expression of these, i.e. as a projection 
from the mind to the image (see discussion in Davis 
1986). But the straight association between art and 
ideology also happens in materialist approaches, 
such as some applications of the Marxist theoretical 
perspective, which conceive art as a superstructural 
phenomenon determined by an economic structure. 
Art is thus conceived primarily as an ideological 
— reflected or inverted — representation of reality, 
which masks the actual social structure and justifies 
its contradictions and inequalities in order to re-
produce such structure (Zis 1987). Therefore, in 
spite of this materialist framework, art is again 
considered mainly as an ideological expression, 
while its economic aspects are basically contextual: 
hunter-gatherer, agricultural or industrial activities 
influence art creation in different manners, while 
art is mainly regarded as an expression of these 
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contextual influences. Economic conditions are thus 
placed around art but not in it (Fiore 2002). 

This paper proposes that art’s economic factors 
are not just a determining external structure: the ma-
terial existence of rock art depends on the economic 
processes involved in its very production (Leroi-
Gourhan 1976). Rock art’s economic factors entail the 
interplay of productive forces and social relations of 
production (Godelier 1976). Productive forces include 
people who work (individuals of a certain age, gender, 
social roles, personal skills etc.) and their labour in-
vestment (including the energy, time, physical force, 
manual dexterity, knowledge, mental attention, skilled 
visual perception, affection etc. involved during the 
work process). Social relations of production involve 
the ways in which people engage themselves in the 
work process and how this process is organised 
(who produces rock art, in which circumstances 
—domestic, ceremonial, public, private etc. — who 
teaches and who learns how to make and interpret 
rock art images etc.). It is clear that productive forces 
and social relations of production have a different 
level of archaeological visibility, the former being 
usually easier to identify than the latter, especially 
in pre-Historic hunter-gatherer contexts which lack 
several clear indicators about the way in which rock 
art production was organised. 

Productive forces and social relations of pro-
duction are implied in — though not reducible to 
— the technological aspects of rock art creation. 
They are required to manage materials (tools, paint, 
bedrock) through the manipulation of techniques 
and of knowledge to use them. Interestingly, the 
technology of rock art has often been regarded as a 
neutral means applied to achieve a more meaningful 
end (the image), but not as meaningful or symbolic in 
itself. Again, this can be traced back to the rationale 
mentioned above: in this case, technology is narrowly 
tied to economy, while its ideological contents are 
often neglected. Yet, several ethnographic and some 
archaeological studies have shown that technology 
can bear numerous cultural values which go beyond 
its practical-mechanical functions and which deeply 
influence its development (Pfaffenberger 1992). 
These values include the sacred nature and the aes-
thetic aspects of the materials involved in rock art 
production (landscape, bedrock, pigments etc.). 
Thus, the selection of a particular kind of pigment 
may not respond exclusively to its availability, but 
may be related to the sacred nature of its quarry or 
to the symbolic meaning of its colour. Moreover, as 
Bégouën pointed out when referring to sympathetic 
magic, ‘it was the act of painting or engraving itself 
which had been the essential act of the sympathetic 
rites’ (Ucko and Rosenfeld 1967: 135). Art images 
are often deeply meaningful; art technology can be 
meaningful too. 

Consequently, while rock art images are not re-
ducible to their ideological factors because they 

also entail economic factors, the technology of 
rock art is not reducible to economy, since it also 
involves ideology. This perspective aims to avoid the 
confusion between empirical data (rock art images, 
rock art technology) and factors inherent to any kind 
of activity (ideology and economy): these factors are 
constitutive of any set of cultural products, including 
rock art.

Rock art’s production sequence: a general model
Rock art’s production sequence is conceived here 

as a model integrated by three chaînes opératoires2 
or operative chains: one related to the production of 
artefacts, one related to the production of paint, and 
one related to the production of the images themselves 
(see Chart 1). The distinction between these chains is 
based on three main groups of material evidence that 
are involved with rock art’s existence: artefacts, paint 
and images. A fourth type of material is the bedrock, 
which entails an intentional selection and sometimes a 
preparation stage, but these tasks have been included 
in chain number 3 (image production) because the 
material creation of the images cannot be actually 
detached from their bedrock. Each chain includes two 
or more stages, and, in turn, each stage includes one 
or more operations (see below), which can be done just 
once or repeatedly. 

The actual rock art production sequences involved 
the interrelation and overlap of stages from these 
different chains. Thus, engraving sequences required 
the interaction of only two chains (artefacts and 
images), while painting sequences involved the 
interaction of the three chains (artefacts, paint and 
images). Although these chains will be presented 
separately for analytical purposes, it is important 
to stress that some stages of different chains were 
obviously superimposed in practice, i.e. in the same 
act of paint preparation, the manufacture stage of 
the paint chain and the use stage of the artefacts 
chain are happening simultaneously, because they 
are inextricably linked. The identification of stages 
from different chains which, in practice, overlap in a 
particular task is in itself an interesting indicator of the 
behavioural complexity involved in this type of artistic 
production, and can help to recognise the degree of 
labour investment during the work process.

Operative chains include the following stages: 
resource procurement, product manufacture (using the 
resources previously gathered), product maintenance 
(retouching its shape by adding/removing materials to 
keep its form and function) and/or product recycling 
(transforming its shape and/or materials to change 
the product into another product) (Leroi-Gourhan 
1953–1955; Pelegrin et al. 1988). It should be noted 
that manufacture and production are not used as 
synonyms here, since the former is a particular stage 

2  From now on, ‘chaîne opératoire’ will be translated into 
English as operative chain for language coherence.
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of the operative chain, while the latter covers the whole 
work process throughout the entire chain.

This concept shows clear similarities to Schiffer’s 
flow model of an artefact’s trajectory in the systemic 
context and the archaeological context (1972). Yet 
the French concept involves not only a chain of 

several stages, but also the existence of operations in 
each stage. These can be related to Piaget’s notion of 
operations (Piaget 1971), which involve the physical 
manipulation of objects and the mental construction 
of notions involved in such manipulation. The 
notion of operation is therefore not restricted to a 

Chart 1.  Flow model. Rock art production sequences of engravings and paintings: relations between stages
of the different operative chains.
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mental realm, because it also entails bodily practice. 
Thus, operations involve simultaneously mental and 
practical knowledge, both of which are embodied in 
technical gestures. Such theoretical perspective sheds 
light on the cognitive aspects (rational, perceptual and 
affective) involved in any kind of object manipulation 
and production, which already has a well-established 
academic tradition in archaeology (e.g. Wynn 1981; 
Mithen 1996 etc.). In rock art analysis, the existence of 
a sequence of three stages — production, maintenance 
and recycling — has been proposed by Aschero 
(1983/85, 1988). The model presented here owes him 
an important part of its methodological basis.

Unravelling the operative chains involved in rock 
art production entails the identification of technical 
procedures used in its creation, and also allows for 
the identification of the economic aspects necessary to 
develop this work process. Operative chains involve 
a certain labour investment, which is influenced by a 
number of factors:

(a)	Abundance or scarcity of bedrocks, which can in-
fluence the way in which they are valued (scarce 
bedrocks and/or specific types of bedrocks may be 
more valuable for a social group which is interested 
in making rock art on/in them).

(b)	Bedrock accessibility or inaccessibility, which re-
quires less or more energy to reach them and work 
in them.

(c)	Bedrock hardness and texture: the harder the 
bedrock, the harder it is to engrave it with lithic 
tools (involving more time and physical effort)3; 
conversely, the softer the bedrock, the easier it 
is to engrave it, although in this case the risk of 
image decay is usually higher, particularly in 
open-air bedrocks; coarse-grained and small-
grained bedrocks can have similar effects on 
the conservation of pigment particles of paint 
(Rosenfeld 1988; Bednarik 1994) and may also have 
been a factor taken into account by the producers, 
if image durability was indeed a relevant factor 
within the cultural values of the producing 
group.

(d)	Raw materials availability to make engraving 
and painting tools: the greater the raw material 
availability, the least effort in the procurement 
stage of the tool production operative chain; 
conversely, a low raw material availability would 
involve a higher effort in time and energy during 
its procurement. In turn, this would indicate a 
specific interest producing rock art at a specific 
site in spite of its distance to the lithic quarries or 
to other sources of materials to make the tools.

(e)	Pigment availability to make paint and availability 
of substances to make binders (when these are 
necessary): the same logics apply here, since the 
choice of most available pigments (or binders) 

3  This difficulty varies with the degrees of technical skill 
and with the different engraving techniques (Alvarez and 
Fiore 1995; Bednarik 1998).

usually indicates a lower labour investment than 
the choice of specifically selected pigments from 
distant quarries. As noted above, this not only 
depends on these economic variables, but also on 
the ideological-symbolic values given to pigment, 
pigment quarries, binding materials etc.

(f)	The expedient versus curated nature (Binford 1979) 
of the engraving and painting tools: the former 
usually entail a lower labour investment than the 
latter.

From an epistemological point of view, the ass-
essment of these economic aspects is particularly 
relevant to rock art research since they provide 
means to propose predictive hypotheses with 
testable expectations, which can be verified in the 
archaeological record (Bednarik 2001). Different 
hypothetical productive scenarios can be modelled 
by considering the economic factors mentioned 
above, and then the actual patterns found in rock art 
production of a certain site or region can be measured 
against the model. This helps transcend description, 
since the economic aspects of rock art can be used to 
analyse the dynamics of human actions behind its 
production.

It should be clear that the rationale behind this 
perspective is to assess these economic factors not 
only in terms of cost-benefit logics, since maximisation 
is a possible option but not a general law of human 
behaviour (Winterhalder and Smith 1981). Rather, 
the assessment of rock art’s economic factors is 
considered here as a manner to determine the degree 
of labour investment involved in rock art production 
by analysing to what extent the tendencies found 
in an actual case veer from the optimal modelled 
expectations. This, in turn, can shed light on the 
reasons why it was important for a social group to 
make such investment, particularly when it does not 
reduce material costs in terms of time, energy, raw 
materials or skilled labour4. Finding out that time, 
energy, matter and skill were not ‘saved’ but rather 
‘spent’ indicates a concrete interest in such spending: 
they help analyse the economic organisation behind 
rock art production, and may also help point to other 
non-economic factors involved, such as the political 
and ideological aspects of rock art creation, and/or 
to its relation with other spheres of activity such as 

4  It is often easier to recognise specific intentions to 
produce art in a certain manner when evidence escapes 
from optimisation logics, because it shows defined pat-
terns which are not accountable by a material cost-benefit 
rationale, and may thus reflect the symbolic value of a 
rare pigment, the geo-political relevance of marking an 
inaccessible site, the demonstration of power by spend-
ing high amounts of skilled labour in the production of 
specific images etc. These indicate other priorities of the 
producing society, which are in fact other forms of ‘return’ 
from the initial labour investment. Yet, symbolic, political 
and affective values can also be included within optimal 
choices, and this should not be neglected in spite of their 
lower archaeological visibility.
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subsistence or religion (Fiore 1996).

Three chains with numerous outcomes: 
from model to practice

Tools and techniques are clearly essential to the 
production of rock art. Direct observation of the 
macroscopic traces left on the motifs by the technical 
gestures used to make them indicates that rock art 
images have been produced by several types of ar-
tefacts used according to the different techniques of 
painting and of engraving. Yet, in many cases, the 
artefacts remain almost unknown. Therefore, the 
operative chain of artefact production is quite difficult to 
reconstruct.

An example of this problem is the study of nine 
painted and engraved sites in the Pilcaniyeu region, 
North Patagonia (Argentina). A total of 35 258 lithic 
artefacts (including tools, flakes and microflakes) 
have been found in five of these sites (Boschín 2000; 
Alvarez 1999). Among these, only one artefact was 
macroscopically identified as an engraving ‘chisel’ 
(a tool with an elongated shape and a rounded tip), 
while no painting artefacts were found (Boschín and 
Nacuzzi 1980). This situation was paradoxical, given 
the great number of images produced in most of the 
sites, which would have required the use of a number 
of tools. To put this case study in a broader context, 
a systematic bibliographical search of rock art sites 
showed that from 146 Patagonian sites (including 
the ones mentioned above), only three artefacts have 
been identified by the papers’ authors as engraving 
tools (Fiore 1996/1998) and five artefacts as painting 
tools (Onetto 1991). Three hypotheses (Fiore 1999b) 
could account for this potential ‘absence of evidence’: 
(1) it could be related to a sampling problem; (2) 
it could be related to a problem of archaeological 
formation processes, both natural and cultural; and 
(3) it could be related to a problem of archaeological 
identification of the artefacts. 

The sampling problem hypothesis can be evaluated 
by assessing the number of artefacts found in the sites 
and the size and volume of the excavations or surveys. 
Given the great number of artefacts found in the sites 
and the extensive excavations carried out in them, 
the artefact samples of the five Nordpatagonian sites 
can be considered representative of the local tool kits 
(Alvarez 1999). This also applies to at least part of the 
146 Patagonian sites mentioned above; in turn, this 
suggests that sampling problems may not be the core 
issue in the identification of rock art tools.

The second hypothesis can be partially related to 
cultural formation processes of the archaeological 
record, in particular, ancient social behaviour. Se-
veral factors could have led to a reduction artefacts’ 
disposal: their curated technology (Binford 1979), their 
hafting (Alvarez 1999), their multifunctional purpose 
(idem), or their social value due to the task that they 
were used for (Fiore 1999b). The first two cases entail 
a high labour investment, the third one implies a high 

economic value given to multifunctional tools, while 
the fourth case involves an ideological significance of 
a tool according to its use context, and hence implies 
certain social relations of production established 
between rock art producers and certain tools. Yet in all 
these cases, the artefacts should have been discarded, 
lost or abandoned, and at least some of them should 
appear among the archaeological remains.

This second hypothesis also includes the natural 
formation processes of the archaeological record. 
According to their raw materials and to the tasks 
for which they were used, painting and engraving 
artefacts have different chances of archaeological 
preservation and identification. Some of the artefacts 
known to be used in paint preparation and images 
manufacture are: lithic mortars for pounding or 
grinding mineral pigments; bone artefacts which 
offer surfaces that can be used as an ‘artist’s palette’ 
(Aschero 1983/85); hollow bones through which to 
spit paint; and brushes and rods made of vegetal or 
animal fibres to apply paint (Onetto 1991). Finding 
the most perishable of these artefacts depends a great 
deal on the site’s taphonomic conditions: soil pH, 
sedimentary moisture, trampling etc. (Bednarik 1994). 
But their identification and functional attribution 
can sometimes be easier, because paint residues 
can remain attached to the artefacts’ surface and 
can be identified macroscopically, microscopically 
and/or chemically (e.g. Rial and Barbosa 1983/85; 
Wainwright et al. 2001). 

In the case of engraving artefacts, their raw material 
has to be harder than the bedrock in order to extract 
a portion of its surface. Therefore, in many cases 
it is expected that they will be lithic tools, whose 
preservation does not depend so directly on the site’s 
taphonomic conditions. Yet, in spite of their potential 
durability, they are difficult to identify.

This leads us to the third hypothesis, which con-
cerns the possibility of a failure in the archaeological 
identification of the artefacts (mainly those used 
to make engravings and other petroglyphs, for 
the reasons stated above). This third hypothesis 
suggests that maybe the artefacts used to produce the 
engravings are among the archaeological materials 
that have already been found, but they have not been 
properly identified.	

The criteria to identify engraving tools have 
usually been morphological and macroscopic. Some 
researchers have inferred the shape of the artefacts 
needed to produce engravings by observing the traces 
left by them on the bedrock (e.g. Gradin 1979; Boschín 
and Nacuzzi 1980; Delluc and Delluc 1978; Maynard 
1977; Podestá 1988). The expected tool types usually 
include chisels and burins, though pointed flakes have 
also been mentioned. Yet, in order to be corroborated 
as diagnostic, these macroscopic morphological 
criteria need to be reinforced by independent lines 
of evidence. This can be provided by two separate 
but interrelated methodologies: experimentation and 
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microscopic studies. Indeed, experimental analyses 
which replicate the production of engravings have 
shown that the required tools may be neither chisels 
nor burins but just sharp flakes and, in the case of 
percussion petroglyphs, hammerstones (Bard and 
Busby 1974; Alvarez and Fiore 1995; Bednarik 1998). 
The use of such tools depends, among other factors, on 
the kind of bedrock and on the engraving techniques 
used: bedrocks with hardness below 5 in Mohs scale 
can be easily engraved with sharp and/or pointed 
flakes (Alvarez and Fiore 1995). This clearly broadens 
the scope of expected tool types to be identified within 
specific archaeological assemblages, and adds new 
morphological criteria that help make a preliminary 
macroscopic identification. Yet, the confirmation 
that a certain archaeological tool has been used in 
an engraving task requires microscopic analyses 
(Semenov 1964; Bednarik 1998, 2001). Observations 
of experimental and archaeological tools with optical 
microscopes and SEM have helped identify a series 
of micowear traces left on the points and edges of the 
engraving tools which are distinctive of percussion, 
scraping and incision techniques (Allain 1979; d’Errico 
and Sacchi 1995; Bednarik 1998; 2001; Alvarez et al. 
2001). These tools include not only chisels but also 
flakes and cobbles.

Thus, experiments and microscopy show that not 
all engraving (or other petroglyph) tools were ne-
cessarily curated artefacts: in certain cases, expedient 
artefacts were also useful for this task. These cases 

entail less labour investment in tool production. Yet, 
labour investment in engraved rock art production 
also depends on the size of the motifs, types of 
technique and bedrock hardness, and therefore re-
quires a specific contextual assessment in each case 
study.

The operative chain of paint production also concerns 
specific work processes and the manipulation of cer-
tain resources to produce different colours of paint. 
The raw materials needed to manufacture paint are 
pigments, which act as the colorant (these are usually of 
mineral nature although organic substances have also 
been used). These can be detected by x-ray diffraction, 
FTIR or SEM-EDX, among other techniques (Rial 
and Barbosa 1983/85; Couraud 1988; Clottes 1993). 
Analyses of paint samples from five Patagonian 
sites using x-ray diffraction, FTIR and polarising 
microscopy indicate the use of haematite, goethite, 
maghemite, green earth (celadonite or glauconite) 
and manganese oxide black (pyrolusite), among other 
components. Gypsum has also been identified, both as 
a component of the samples and as an accretion (e.g. 
Wainwright et al. 2001). These minerals are available 
in different portions of the Patagonian landscape and 
their exploitation would not have required a high 
labour investment. Yet it has been noted that in some 
sectors of the Cardiel-Strobel region the use of paint 
was not favoured (while engravings were preferred) 
when pigment quarries were distant (Belardi and 
Goñi 2006).

In some cases, an organic substance was used as a 
binder to fix the paint on the bedrock (e.g. blood, honey, 
beeswax, eggwhite or animal grease; see Dewdney 
and Kidd 1967 and Grant 1967 cited in Watchman 
1993). Yet, experiments show that this does not always 
guarantee paint durability (Couraud 1988). Organic 
binders can be detected through gas chromatography 
and CG-EM, among other techniques (e.g. Clottes 
1993). Analyses of Patagonian samples have usually 
shown an absence of binders (e.g. Wainwright et al. 
2001), which may be related to their decay or to their 
lack of use during paint preparation.

The economic level in this chain can be inferred 
by analysing the availability of pigments and loca-
tion of pigment quarries, the relative cost of their 
exploitation, and their technical requirements and 
labour investment during their extraction and paint 
manufacture.

Both the manufacture and use stages of this chain 
involve the use of artefacts produced through the 
operative chain of artefact production, and also overlap 
with the manufacture stage of the operative chain of 
image production. 

The operative chain of image production involves a 
series of painting and engraving techniques which 
are used on a bedrock (Figs 1, 2 and 3; Fig. 2 is on 
the front cover), and which are almost exclusive of 
this kind of work (portable art and body decoration 
sometimes share variants of some of these techniques). 

Figure 1.  Engraved (pecked) anthropomorphous figure 
and circles. Santa Maria valley (Catmarca, North-
West area, Argentina)
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As noted above, this operative chain overlaps with the 
artefact production chain and — if images are painted 
— with the paint production chain. Hence, the raw 
materials used in this chain are provided through 
the development of one or both of those chains. The 
resource procurement stage in this operative chain is 
thus focused on the selection of the space in which 
the images will be created, both at an intra-site level 
(panel) and at an inter-site level (site). Included in 
this stage is not only the selection of space in which 
to produce and display the images, but also the 
occasional task of bedrock preparation. This can be 
done through several devices, such as, for example, 
applying a coat of gypsum (Aschero 1983/85).

Regarding space selection, at an inter-site level the 
choice of sites to paint or engrave necessarily leaves 
out other sites: the study of the whole set of available 
bedrocks and not just the ones which display rock 
art images is an invaluable approach to unveil the 
decisions behind their selection5 (Bradley et al. 1994). 
This approach can shed light on the ideological-
symbolic and economic aspects of bedrock selection. 
The ease versus difficulty to reach a site and to move 
inside it, its sheltering conditions for protecting both 
people and rock art, its orientation (regarding sunlight, 
wind, cardinal points etc.), and its visibility conditions 
(towards and from the site, towards and from the rock 
art) are spatial aspects which can simultaneously have 
symbolic and economic implications: a certain cardinal 
orientation may have been chosen for its mythical 
meaning and/or due to the protection it offers from 
the weather (e.g. Leroi-Gourhan 1968; Aschero 1988; 
Bahn and Vertut 1988; Fiore 1996). Rock art can be 
thus involved in the creation of cultural landscapes 
and territorial boundaries due to both ideological 
and economic factors operating behind its spatial 
distribution (e.g. Conkey 1984; Schaafsma 1985; Lla-
mazares 1989). As noted above, the archaeological 
discrimination between ideological and economic 
aspects is easier when the former show patterns 
which are unattainable to economic reasons. Their 
coincidence in a single spatial pattern may lower the 
archaeological visibility of ideological aspects when 
the pattern can be explained for economic reasons, 
but it does not necessarily imply that only economic 
reasons were behind certain spatial choices. 

At an intra-site level, the association between certain 
motifs and certain bedrock features (holes, crevasses, 
dark areas, well-illuminated areas etc.) indicates 
that their plastic composition and their potential ide-
ological contents were not spatially constructed at 
random. Moreover, the use of specific portions of the 
bedrock may show that special features like niches or 
fissures were as meaningful as the images themselves 
(e.g. Leroi-Gourhan 1968; Casamiquela 1968; González 

5  Whether spatial patterns are found or not, they should 
always be assessed in terms of the possibility that some 
rock art images may have disappeared due to taphonomic 
factors and/or to human agents (e.g. vandalism).

1974; Gradin et al. 1977; Llamazares 1989; Ouzman 
1998). This may indicate that space was as meaningful 
as the images themselves. Also, the fact that not only 
the easily reached portions of the bedrock were used to 
produce rock art (e.g. Aschero 1988; Balbín and Moure 
Romanillo 1982), but also that almost-unreachable 
panels were used as a canvas, show that labour in-
vestment was not always minimised. Moreover, such 
high labour investment may have been part of the 
message jointly conveyed by the images and their 
costly spatial location: the time, energy and skilled 
work invested in such production may have been signs 
of economic power.

Regarding the manufacture stage, rock art images 
are usually done either by painting and engraving 
techniques, used independently or combined (Figs 
4 and 5; Fig. 4 is on the back cover) 6. All engraving 
techniques are extractive and involve ‘... a mark made 
by removing material from a rock surface ...’ (Flood 
1987: 92; Maynard 1977; Rosenfeld 1988). Several 
engraving techniques have been described by different 
authors, sometimes resulting in the same technique 
being named with different terms (Fiore 1996/98). The 
more frequently mentioned are incision, scraping, 
pecking/pounding and drilling. These techniques have 
been defined from observation of certain features, 
including groove width, groove depth, groove sec-
tion, groove continuity or discontinuity, and traces 
(striations and pits) left by the engraving tool inside 
the motifs and on the bedrock (e.g. Sujo Volsky 1975; 
Maynard 1977; Flood 1987; Podestá 1988; Delluc and 
Delluc 1978; Fossati et al. 1990; Bednarik 1998; see 
further details in Fiore 1996/1998).

Experiments done with lithic tools on North Pa-

6  Other techniques have also been reported, yet they are 
less frequent and will not be treated in this paper.

Figure 3.  Engraved (scraped and incised) zoomorph 
(‘guanaco’). Bi Aike, northern shore of Santa Cruz 
River (Santa Cruz, Patagonia, Argentina). (Fig. 2 is 
on the front cover.)
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tagonian tuff of 3–4 hardness in Mohs scale show 
that each engraving technique leaves diagnostic mac-
roscopic traces (Alvarez and Fiore 1995): 

(a)	Incision involves the use of the edge or point of 
a tool (which as noted above can be a flake and 
is not necessarily a chisel or a burin) which are 
positioned parallel to the direction of movement 
and is moved unidirectionally or bidirectionally; it 
leaves a groove with a narrow V-shape (though it 
can leave U-shaped grooves in harder bedrocks).

(b)	Scraping involves the use of a tool’s edge which 
is positioned transversal to the direction 
of movement and is moved unidirectionally or 
bidirectionally; if the edge is short, it leaves a 
slightly wider groove than incision with a concave 
shape, if the edge is long, it leaves not a groove 
but an entire homogenous surface which is clearly 
distinguishable from the bedrock’s irregular 
surface.

(c) Pecking involves hitting the rock surface directly 
with one tool (direct percussion) or with two 
artefacts (indirect percussion, using a chisel and 
a hammer; these usually offer greater control of 
the impact and hence on the motif’s design); this 
technique leaves small shallow pits with a softly 
concave shape on the bedrock.

(d) Drilling involves a rotational movement of the 
artefact to make a round hole on the bedrock 
with very well-defined limits and a wide concave 
shape. 

These experimental results are quite coherent 
with the macroscopic features quoted above from the 
bibliography and thus help their validation as relevant 
diagnostic criteria. In terms of labour investment, 
these experiments on North Patagonia tuff bedrocks 

show that in rocks of hardness 3–4 in Mohs scale, 
all techniques are relatively similar in terms of time 
investment and number of blows/strokes. Preliminary 
experiments using three techniques (incision, scraping 
and direct pecking) on dolerite (Santa María Valley, 
north-western Argentina) and basalt (Cardiel-Strobel 
region, southern Patagonia) indicate that when 
bedrocks are harder:

(1)	Pecking: (a) is more effective for bedrock removal 
in terms of time (though not necessarily in terms 
of number of blows/strokes) in bedrocks with 
hardness of 5, (b) sometimes entails fragmentation 
of the tool, (c) is the most effective technique when 
engraving bedrock with hardness of 6;

(2)	Incision: (a) consumes more time than pecking 
to produce the same number of blows/strokes in 
bedrock with hardness of 5, (b) the active edge or 
point is rapidly blunted in bedrock of 5, and thus 
requires tool maintenance or tool change, (c) can 
achieve the same visual contrast and more shape 
control than pecking in bedrock with hardness of 5, 
(d) is not an efficient technique to engrave bedrock 
with hardness of 6.

(3)	Scraping: (a) consumes more time than pecking 
to produce the same number of blows/strokes in 
bedrock with hardness of 5, (b) generates a lower 
visual contrast than pecking in bedrock with 
hardness of 5, (c) is not an efficient technique to 
engrave bedrock with hardness of 6.

These observations suggest that some technical 
choices may have been related to bedrock hardness 
in order to minimise time and/or energy investment 
or to reduce tool-damage. This seems to have been 
the case in the petroglyphs from Santa María Valley, 
which were all produced through pecking on dolerite 
bedrocks with hardness of 6 (Fiore 1997; see Fig. 1). 
Yet, in other cases technical choices do not always 
reflect an optimisation interest: in regions such as the 
Cardiel-Strobel region and the northern shore of Santa 
Cruz river region (southern Patagonia), certain motifs, 
like the ‘guanacos’ (Lama guanicoe) were produced by 
a combination of scraping and incision (Belardi and 
Goñi 2006; Ferraro and Molinari 2006; and pers. obs.; 
see Fig. 3, compare to Fig. 2, front cover). The use of 
these techniques — which are more time-consuming 
and less frequent in the region — to represent these 
animals — which were a crucial staple of Patagonian 
hunter-gatherers — clearly indicates that labour 
investment in their production was not considered an 
unaffordable ‘cost’ but rather as a sensible expense. 
Such investment may have even constituted a 
powerful material aspect of the symbolic message 
conveyed by these motifs. 

The manufacture stage also involves painted motifs. 
As noted above, this requires a specific operative chain 
to produce paint. Paint is then used in the operative 
chain of image production when it is applied through 
different techniques, including hand-painting, brush-
painting, rod-painting and stencil-painting. These 

Figure 5.  Engraved (pecked) ‘matuastos’. Uli, Cardiel-
Strobel region (Patagonia, Argentina). (Fig. 4 is on 
back cover.)
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techniques can be used to produce positive or negative 
paintings, which can be monochrome, bichrome or 
polychrome (e.g. Leroi-Gourhan 1968; Clottes 1993). 
The assessment of the labour investment implied by 
each technique will not be explored here due to space 
reasons. Suffice it to say that it should include variables 
such as resource availability, and time and technical 
skill requirements. Experiments have shown that these 
variables are in fact identifiable in many archaeological 
records (Lorblanchet 1991).

An interesting example of differential technical 
skill investment has been found by Carden, who 
has analysed 32 sites in the Central Plateau of Santa 
Cruz province (southern Patagonia), among which 
27 contain negative hands. Of these, one site shows 
two small hands (which due to their size are clearly 
of children): one is a negative red hand outlined 
in ochre, the other one is a negative hand outlined 
in ochre, framed in a black oval which in turn has 
also been framed in ochre and has been sprinkled 
with white paint (Carden 2007). These two hand 
negatives are technically the most complex of the 
region (ibid.) and suggest that labour was specially 
invested in the representation of children’s hands, 
which hints towards their social significance within the 
group. They also suggest a possible social relation of 
production established between children and adults, 
since the former may have been helped by the latter 
to produce these complex designs.

Combinations of different kinds of engraving 
techniques, of painting techniques, and of painting 
and engraving techniques have been observed 
(Llamazares 1982; Podestá 1988), although the latter 
are not frequent in Patagonia. In fact, a systematic 
survey of published Patagonian rock art shows that 
out of 489 sites7, 347 (71%) are painted, 109 (22%) are 
engraved, while only 33 (7%) show combinations of 
painting and engraving techniques (Fiore 2006). This 
is particularly interesting since paintings are more 
frequent in spite of potential taphonomic problems 
that can affect their conservation (Rosenfeld 1988; 
Bednarik 1994), which suggests that this proportion 
seems not entirely attributable to sampling problems. 
The fact that most sites show images made with 
only one kind of technique may have to do with 
economic aspects such as regional availability of raw 
materials (e.g. pigments to produce paint) or bedrock 
hardness (which can foster or discourage engraving 
production). However, other factors may have also 
played an important part in these technical choices. 
The production of paintings and engravings seems 
not to have started at the same time: relative dates 
indicate that painted images were produced from 9320 
± 80 bp onwards (Gradin et al. 1977) while engraved 
motifs8 were produced at least from 2526 ± 80 bp 

7  The currently known number of rock art sites in 
Patagonia is higher.
8  Engravings of lines called ‘basal markings’ have been 
found in Epullán Grande Cave (northern Patagonia) 

onwards (Ceballos and Peronja 1983). This may partly 
explain their considerable quantitative difference. Yet, 
at a broad spatial scale, paintings and engravings 
appear throughout Patagonia with a similar spatial 
distribution (although engravings do not reach be-
yond Santa Cruz river, in its very southern portion). 
One reason for the speedy spatial distribution of 
engravings in a shorter period of time is that engraving 
techniques might have been more expedient due to the 
fewer operational chains required to produce them 
(when the bedrock presented a suitable hardness) and 
to the more durable quality of the resulting images. 
But other relative dates show that paintings kept being 
produced even when engravings were already in use 
(see details in Fiore 2006). Thus, technical choices were 
not only related to cost-minimising economic factors 
(such as expedience, durability or pigment-quarry 
distance): other perceptual and affective factors which 
escape economic rationality such as colour, texture and 
contrast with bedrock, may also have influenced the 
choice for a certain technique.

The manufacture stage does not entail that all 
rock art in a site was produced simultaneously, since 
sites were revisited and new motifs were produced. 
Indicators of these different manufacture moments 
include superimpositions, differential pigment wea-
thering and different engraving patina tones, although 
their degree of temporal resolution and reliability is 
quite variable (Aschero 1988; Bednarik 2001). These 
different manufacture moments refer to the initial 
production of a motif, and should not be confused 
with the maintenance and recycling stages.

The maintenance stage of this operative chain can 
occur when a motif has been damaged in any way 
and the same technique is used to restore its original 
shape, or when a motif is ‘retouched’ as part of its 
re-use throughout the group’s social life (e.g. in daily 
or seasonal rituals). This stage is difficult to recognise 
archaeologically from macroscopic observations, 
because maintenance with the same technique may 
leave no diagnostic traces. However, a painted motif 
with different degrees of conservation, or an engraved 
motif with portions with different patinae, may be 
useful maintenance indicators (although selective wea-
thering should firstly be assessed to reject taphonomic 
causes).

The recycling stage can be recognised when new 
elements are added the motif’s original shape, or 
when the motif has later been included as part of a 
new one, either by the same technique or by a different 
one. Superimpositions of different paint colours, of 
different engraving techniques and of different patinae 
are useful macroscopic recycling indicators. Mineral 
pigment analysis and AMS dating (e.g. Rial and 
Barbosa 1983/1985; Clottes et al. 1990) can also help 

beneath sediments with a relative date of 9970 ± 100 
bp (Crivelli and Fernández 1996). The chronological 
relevance of this important case has been discussed in 
detail elsewhere (Fiore 2006).
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detect maintenance or recycling cases. An interesting 
recycling case has been identified in the site Paredon 
Lanfré, Manso river (central Patagonia): a painted 
‘guanaco’ motif has been recycled into a ‘horse’ (which 
was introduced to South America by the Europeans; 
Bellelli et al. 2005). In this case, such recycling suggests 
a symbolic reconfiguration of the social world of the 
Patagonian natives.

Extremely few cases show a combination of main-
tenance of a motif’s form through technical recycling. 
Examples of this are an engraved three digit-footprint 
motif at Abrigo de Pilcaniyeu (northern Patagonia), 
which suffered partial damage and was recycled 
through painting (Llamazares 1982); and a scraped 
and incised ‘guanaco’ at Uli (Cardiel-Strobel region, 
southern Patagonia) that has been recycled through 
pecking (unpubl. pers. records; Fig. 6). These cases 
suggest the existence of different rates of change 
between form and technique in rock art motifs: while 
motif form is being maintained and thus shows 
a slower rate of change, new techniques are used 
and thus show a faster rate of change9. Again, this 
can be attributed to economic causes, e.g. changes 
in technique may respond to differential labour 
investment — and/or to ideological causes — both the 
technique and shape of a motif can involve symbolic 
implications that may have influenced their continuity 
or discontinuity in time. Yet, a motif’s shape usually 
carries more meaning than its technique: this would 
account for its continuity in time in spite of its different 
material expressions. 

Final comments: breaking dichotomies
The material creation of rock art involves production 

sequences of different degrees of complexity, depending 

9  The opposite — technical continuities and motif 
changes through time (and space) — is obviously possible 
and indeed quite frequent in Patagonia (Fiore 2006).

on the materials, techniques and designs involved. 
The three different operative chains proposed in this 
paper have been separated for analytical purposes, 
but some of their steps overlapped in practice. Facing 
a painted image with these concepts implies that the 
act of applying paint on a bedrock to produce a motif 
was one stage — use of artefact — of the operative 
chain of artefact production; the last stage — use of paint 
— of the operative chain of paint production; and the first 
stage — manufacture — of the operative chain of image 
production. The actual combination of stages of these 
different operative chains defines a concrete production 
sequence. 

The artefact production and pigment production 
chains have the potential to link rock art on the bed-
rock with production remains on the site. They also 
involve off-site activities, because procurement of raw 
materials usually happens elsewhere; hence, they help 
integrate the site with its landscape and to focus on 
ancient people’s regional practices.

Following the manufacture, maintenance and 
recycling steps that each motif underwent during 
the operative chain of image production can be a 
useful approach to unveiling production tendencies 
in a site (e.g. motif/technique associations, types of 
motifs selected for recycling etc.). This can also be 
a relevant methodological tool to make inter-site 
comparisons: recurrences in the production ten-
dencies at contemporaneous sites can show regional 
productive trends. 

The perspective that underlies this approach 
favours a break with the theoretical conception that 
stems from the Cartesian mind/body dichotomy and 
thus splits material culture into only-ideological or 
only-economic objects. It favours instead the notion 
that both economy and ideology are aspects of any 
cultural product. Rock art is no exception.
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