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Abstract.  Considering rock art as the result of human labour in a region, we discuss how 
the intensity of rock art intervention can be used as a proxy for understanding the human 
use of space in valleys of north-central Chile. This region has a long sequence of rock art pro-
duction, ranging from the beginning of the late Holocene until the 18th century. Our results 
show variability in rock art intervention during this period, with two outstanding moments: 
the initial appearance of rock art and the intensification of its production after 1000 CE. Both 
points in time are related to major transformations in the social dynamics and use of space by 
its inhabitants.

Introduction
The regional distribution of the archaeological 

record has been used to understand different aspects 
of the social life of past communities (e.g. Willey 1953; 
Clarke 1977; Hodder and Orton 1979; Binford 1982; 
Ashmore 2002; David and Thomas 2008). In the case 
of rock art, its distribution has been discussed within 
the conformation of regional identities, the production 
of landscapes and the construction of social networks 
(e.g. Santos-Estévez 2008; Gallardo et al. 2012; McDon-
ald and Veth 2012; Pastor 2012; Hampson 2015). These 
approaches have focused mainly on revealing how the 
visual aspects of rock art were articulated with human 
behaviours and social meanings, which is consistent 
with the primacy of representational perspectives for 
understanding this manifestation of the past (Jones 
and Cochrane 2018).

However, rock art does not refer solely and exclu-
sively to the visual. This material record results from a 
spatially localised social practice that reveals a process 
of work and energy investment, resulting in an effective 
modification of space (Fiore 1996, 2018, 2020; Bednarik 
1998; Valenzuela 2017; Ivanovic 2019; Troncoso 2022). 
This perspective allows us to address how labour in-
vestment is deployed in a specific region across time, 
evaluating its spatial and temporal trends considering 
the logics of occupation of the territory by human com-
munities. In particular, the labour investment involved 
in the elaboration of rock art can be evaluated across 
time, allowing us to qualify and compare the intensity 
of rock intervention on a regional scale. The intensity of 

rock intervention is understood as the relative amount of 
work that communities invest in producing rock art per 
unit of time. It is relevant for understanding how the 
unequal distribution of rock marking within a territory 
varies in relation to the sociohistorical processes and 
ways of dwelling (Belardi and Goñi 2006; Fiore 2006; 
Goñi et al. 2019; Romero-Villanueva et al. 2020).

In this work, we explore how the variation in 
the spatial production of rock art over 5000 years in 
north-central Chile accounts for different production 
intensities in the territory. For this, we studied an as-
semblage of rock art distributed in the Combarbalá (~ 
31° S) and Choapa (~ 32° S) river basins; dated from the 
beginning of the late Holocene to colonial times (Tron-
coso et al. 2008, 2017; Arenas 2011; Troncoso 2022) (Fig. 
1). This rock art was initially manufactured by mobile 
hunter-gatherer communities and later by sedentary 
farmers, which towards the middle of the sixteenth 
century were impacted by the colonial dynamics of 
the Spanish Empire.

Our results show variability in the intensity of 
rock art production across time as well as in its ter-
ritorial distribution. This variation is consistent with 
the changes in landscape use and preferences for 
residential spaces. In this way, the presence, absence 
and frequency of rock art are significant data to under-
stand the relationships that communities established 
with their inhabited space through the act of marking 
images on rocks (e.g. Fiore 1996; Goñi et al. 2019; Re 
and Belardi 2019; Romero Villanueva et al. 2020). These 
approaches, in turn, allow us to consider rock art as 

a proxy-data record for 
evaluating the intensity 
of occupation through 
time and space, as oth-
er studies have done 
with sets of radiocarbon 
dates, deposition rates 
and artefact assemblages 
(i.e. lithics, archaeofauna 
and ceramics), among 
others (Rick 1987; Espi-
nosa et al. 2013; Méndez 
et al. 2015; Barberena et 
al. 2017; Rademaker and 
Moore 2018).

Evaluating production 
intensity through rock art

All human action va-
ries significantly across 
space; therefore, evalu-
ating its variability has 
been widely discussed 
in archaeology. For 
this, two analytical per-
spectives have been ad-
dressed: the recurrence 
with which these practices occur in space (intensity) 
and the kind of activities and their distribution (spa-
tial variability). Multiple indicators have been used 
to address these aspects, ranging from furnishing 
residential spaces to the distribution and frequency 
of absolute dates from archaeological sites across a 
region (Chatters 1987; Seymour 2009; Williams 2012). 
In this context and as indicated by Rademaker and 
Moore (2018), the amount of material culture and its 
dispersion in a territory are indicators of the intensity 
of activities a group develops.

The relationship between rock art production and 
its spatiotemporal variability has been the basis of 
multiple investigations, although generally empha-
sising the frequency and visual heterogeneity of the 
images (e.g. Gallardo et al. 2012; Hampson 2015). In 
turn, other studies have focused on evaluating the re-
lationship between the rate of rock art production and 
the occupation of a territory from biogeographic and 
communicative perspectives. For this purpose, rock art 
sites in a territory and their variability over time have 
been quantified. Thus, the frequency and variability of 
motifs are interpreted as indicators of the intensity or 
frequency of the flow of information and communica-
tion in the territory and, therefore, are associated with 
an increase or reduction in the occupational intensity of 
the space (McDonald and Veth 2011; Goñi et al. 2019; 
Romero et al. 2020).

As a result of the above, some studies have pro-
posed that spatially circumscribed spaces with large 
carrying capacity present high occupational intensity 
associated with higher frequency and variability of 

rock art, reflecting an intense demarcation related to 
territorial competition. Likewise, a lower intensity of 
rock art spatial demarcation is associated with less 
occupied spaces (Barberena 2013). A high frequency of 
motifs, alongside the frequency of lithic artefacts and 
environmental access restrictions, has been interpreted 
as intensive seasonal use of specific areas in the context 
of population convergence (Belardi and Goñi 2006).

Although these studies provide a way to address 
the relationship between the occupation of a territory 
and the presence of rock art, they emphasise its visual 
character and communicative role, attributes that are 
relevant for niche formation (Belardi et al. 2016; Bird 
and Bird 2019; Lemke 2021). However, the intensity 
of rock art production and its relationship with space 
occupation as work investment indicators has not been 
much studied. Beyond its visual content, rock art is 
the result of a social practice that involves the appli-
cation of energy and human work discontinuously 
across space (Fiore 1996, 2006, 2018). Labour invest-
ment in rock art unfolds through operational chains 
of production of instruments and motifs (Fiore 1996; 
Bednarik 1998; Méndez 2008; Fiore and Acevedo 2016; 
Valenzuela 2017). Additionally, this labour investment 
is reflected in space through a differential distribution 
of marked rocks, techniques and images that compose 
the studied archaeological record.

Following Fiore (1996), we understand rock art 
production intensity as the amount of work applied 
in a particular space and over a specific period. This 
work is deployed based on a production rate that can 
vary within a region and ultimately be comparable in 

 Figure 1.  Map of the study area showing the river basins under study.
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the long term. For this author (Fiore 1996, Fiore and 
Acevedo 2016), some aspects to consider in rock art 
labour are: (i) the availability and characteristics of 
the affected rocks, (ii) the availability and access to 
raw materials (e.g. lithic tools and pigments), (iii) the 
technological strategy (e.g. curated or expedient), (iv) 
the complexity of the techniques, (v) the simplicity 
and size of the motifs, and (vi) the number of motifs 
and their variability. However, as recognised by Fiore 
(1996), many of these attributes are difficult to evaluate 
in the archaeological record due to their low visibility 
or the difficulty of establishing systematic quantitative 
comparisons.

However, a feasible aspect to address at the regional 
level is the intensity of rock intervention. This concept 
refers to the magnitude of intervention in generating 
rock art. Such an intervention is directly related to the 
amount of labour and, therefore, is associated with the 
intensity of production. In turn, the intensity of rock 
intervention is affected by the recurrence with which 
rock markings occur in a territory and, therefore, with 
the use of space by human groups. In addition, the 
intensity of rock intervention could vary based on the 
intervention generated by other social practices in the 
environment and, therefore, could change over time.

Three analytical levels can be used to evaluate the 
intensity of rock intervention in a region (Fiore 1996, 2008, 
2018). The first level refers to the frequency of rock art 
sites. This corresponds to the number of places marked 
in a territory. As an eminently discontinuous spatial re-
cord, an uneven distribution indicates a concentration 
of rock marking practices, work and energy in partic-
ular places, as opposed to spaces where this does not 

occur (Dunnell 1992). 
The second level corre-
sponds to the number 
of rocks marked at each 
archaeological site. This 
level is complemented 
by the previous one and 
refers to the intensity of 
marking between dif-
ferent rock art sites. In 
this regard, rock art sites 
are concentrations of 
intervened rocks that are 
spatially finite and have 
limits defined by the 
absence of rock mark-
ings at a distance greater 
than 200 m from the 
last observed evidence. 
Although this measure 
is an arbitrary value, it 
is based on the spatial 
characteristics of local 
rock art sites (intra-site 
organisation and spatial 
distribution). Finally, the 

third level corresponds to the number of rock marking 
events and how they are associated with the labour in-
vested in their manufacture (e.g. size, techniques, rock 
hardness and tools) and operational chain (Fiore 1996, 
2006; Méndez 2008; Valenzuela 2017). Broadly, these 
events correspond to motifs, but on many occasions, as 
in the case of rock paintings, shapes have vanished and 
cannot be recognised, but paint traces can be digitally 
identified and quantified. Although the third level 
provides the finest resolution regarding the investment 
of labour in rock art manufacturing (Fiore 1996, 2008), 
it is not an approach that is feasible at a regional scale 
due to the large amount of work and time involved. 

Study area: characteristics of the 
occupation and regional rock art

In this work, we evaluate the intensity of intervention 
associated with the creation of rock art in the Choapa 
and Combarbalá river basins (~31°– 32° S; north-cen-
tral Chile) by quantifying the number of sites and 
blocks bearing rock art by past communities (Fig. 1). 
Additionally, the frequency of motifs is evaluated on 
this same scale. However, given the high number of 
affected rocks and the variability in their conservation, 
their quantification is considered a minimum number 
of observed figures without considering the multiple 
technical and material attributes suggested by Fiore 
(1996, 2008).

North-central Chile is an appropriate area for a 
diachronic comparison of rock art due to the high 
profusion of this type of evidence, which has been 
the subject of systematic research over the last two 
decades (Jackson et al. 2002; Troncoso 2022). This area 

is characterised by a semiarid environment and is 
located south of the Atacama Desert (Romero 1985). It 
shows a marked west-east altitudinal gradient; within 
<100 km, it includes the Pacific coastline, river valleys 
(c. 900–1400 m.a.s.l.) and the Andean Mountain range 
(1500 to 5000 m.a.s.l.) (Fig. 2). Human groups widely 
occupied this territory, with archaeological evidence 
dating as early as c. 13 000 years ago and continuously 
occupied it until colonial times (18th century) (Méndez 
2013; Méndez et al. 2015; Gayó et al. 2019). Human 
occupations became concentrated in valleys during the 
last 2000 years (Méndez and Jackson 2008; Troncoso 
et al. 2016; Grasset et al. 2021). These valleys provide 
the potential for agricultural development and have 
geomorphological characteristics that create important 
heterogeneity within the territory (Fig. 2).

Local communities have carried out rock art pro-
duction for the last 5000 years. Three major rock manu-
facturing traditions have been suggested. The chronol-
ogy for each assemblage is based on the combination of 
multiple lines of evidence, including the comparison of 
rock art motifs with other material media, the spatial 
association of rock art with stratigraphic deposits bear-
ing anthropogenic remains, as well as superpositions 
between images (Moya et al. 2016; Troncoso et al. 2017, 
2018, Troncoso 2022). The first tradition corresponds 
to paintings made by mobile hunter-gatherers, and it 
is characterised by nonfigurative motifs. Direct radio-

carbon dates obtained from charcoal-made paintings 
indicate ages of the first half of the late Holocene (Moya 
et al. 2016; Troncoso et al. 2017; Troncoso 2022). These 
results are coherent with other evidence, such as the 
use of similar motifs in rock art and decorated bone 
tools (Bravo et al. 2019) and the recurrent presence of 
pigments and rock painting in late Holocene hunt-
er-gatherer sites (Troncoso 2022; Troncoso et al. 2008, 
2017). These paintings are infrequent and mainly red, 
although some rock art is black (Fig. 3A). Regarding 
pigments, red paints were made from iron oxides, and 
black paints were made from charcoal and manganese 
oxides; however, there is little clarity on the binders 
(Moya et al. 2016; Moya-Cañoles 2021).

The second tradition is deep petroglyphs manu-
factured by mobile groups. These petroglyphs mostly 
depict nonfigurative motifs and heads with large 
headdresses (Fig. 3B). This tradition extends between 
500–1000 CE. This chronology is based on the superpo-
sition of deep petroglyphs over rock paintings, as well 
as visual resemblances between rock art motifs and the 
decoration of pottery dated to this period (Troncoso 
et al. 2008; Troncoso 2022). Technologically, they are 
characterised by deep grooves created by repetitive 
scraping and pecking along the same lines. This implies 
that each motif requires a substantial labour investment 
and temporal redundancy, a choice that privileged the 
re-marking of motives instead of intervening in new 

Figure 2.  Examples of different environments in the study area: (A) coastal landscape (0 
– c. 200 m.a.s.l.), (B) coastal plains (c. 200 – 800 masl), (C) river valley (c. 800–1500 
m.a.s.l.), (D) Andean mountain range (above 1500 m.a.s.l.).

Figure 3.  Examples of rock art traditions from north-central Chile: (A) rock paintings (site Pintura de Pama, digital 
image enhanced with D-Stretch, channel LRE); (B) deep petroglyphs (site Mincha); (C) shallow petroglyphs

(site Rincón de Las Chilcas-1); (D) colonial petroglyphs (site El Colihue).
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rocks (Vergara and Troncoso 2015).
Finally, the third tradition is shallow petroglyphs. 

These petroglyphs are associated with agricultural 
communities dating between 1000–1550 CE and are 
mainly of nonfigurative, anthropomorphous and zoo-
morphic motifs. These are iconographically different 
from the previous assemblage (Fig. 3C) (Troncoso et 
al. 2008; Troncoso 2022). The chronology of this as-
semblage is based on the visual resemblance (motifs 
and symmetry patterns) between rock art, pottery and 
decorated bone tools. Also, rock art superpositions 
show shallow petroglyphs over rock paintings (as-
semblage 1) and over deep petroglyphs (assemblage 
2) (Troncoso 2022). 

The groups responsible for this assemblage, known 
in the archaeological literature as the Chilean Diaguita 
culture, had contact with the Spanish Empire during 
the 16th century. This interaction resulted in a trans-
formation of this rock art tradition, for example, in the 
incorporation of visual references typical of the colonial 
world, such as Christian crosses, scenes of humans 
riding on quadrupeds (equestrian ensemble sensu 
González and Recalde 2021), priests and elements of 
Western writing (Martínez 2009; Arenas 2011; Troncoso 
et al. 2018) (Fig. 3D). Hence, this third tradition may be 
divided into late pre-Hispanic and colonial subtypes. 
It relies on delineating figures with shallow grooves 
associated with rapid weathering zone removal, and 
unlike the previous tradition, there is no re-marking 
and deepening of the motifs. This has led to the sugges-
tion that the latter subtype focused more on decorating 
rocks with multiple motifs rather than repeatedly 
working over earlier specimens (Vergara and Troncoso 
2015). For operational purposes, the latter subtype is 
called colonial petroglyphs. The colonial subtype only 
includes images associated with this period in the 
colonial Andes to provide better chronological control 
of post-Hispanic contact rock art in our region. As a 
result, we have excluded from our analysis more recent 
rupestrian manifestations associated with Republican 
times (at least 19th and 20th centuries), such as mule 
drivers’ petroglyphs (Podestá et al. 2006). 

The history of rock art production in this region 
suggests a sequence of assemblages replacing one 
another through time. Although this may come as a 
rigid scheme, we have no evidence supporting the 
coexistence of different assemblages of rock art in 
the region. This situation contrasts with the results 
obtained from other areas of north-central Chile; for 
instance, the Limarí and Elqui rivers basins, where a 
longer-term hunter-gatherer rock painting tradition 
extends from the beginning of late Holocene until 
colonial times (Troncoso et al. 2018; Troncoso 2022). 
This situation can be the result of two aspects: the 
lower intensity/recurrence of rock art production in our 
study and/or differences in the historical trajectories of 
pre-Hispanic communities in the Choapa/Combarbalá 
area in comparison to other areas of north-central Chile 
(Méndez and Jackson 2004; Troncoso and Pavlovic 

2013; Troncoso 2022). 

Material and methods
The Choapa and Combarbalá basins are among the 

most prolific regions in Chile in terms of rock art. This 
territory has been intensively investigated in recent 
decades, framed by scientific research and cultural 
resource management projects, which have produced 
extensive data. As a result of the above, 278 rock art 
sites and 3194 marked blocks have been recognised, 
resulting from the survey of a total area larger than 260 
km2 (Choapa 200 km2; Combarbalá 60 km2). Quantifica-
tion was performed at the site and block level for each 
of these assemblages, and subsequently, their spatial 
frequency was evaluated in two dimensions. The north-
south (NS) dimension compared the two basins under 
study: Choapa and Combarbalá. The east-west (EW) 
dimension evaluated the frequencies and distribution 
by comparing the coast and interior among different 
altitude ranges. This variability was analysed for each 
rock art assemblage to discuss the continuities and 
changes that occur across time and the variations in 
the intensity of rock intervention in the region.

A rock art intervention ratio was calculated con-
sidering the number of modified rocks and mark-
ing events for each assemblage and the time range 
represented by each set using a rate of 100 years 
(see also Fiore 2006). This range (in years) was de-
termined based on the chronology associated with 
each assemblage established in the regional litera-
ture, which combines absolute and relative dating 
methods (Mostny and Niemeyer 1983; Troncoso et al. 
2008; Troncoso et al. 2017; Troncoso 2022). Although 
limited because of the chronological assignment of 
rock art itself and because it assumes a stable rock 
marking rate across time, this procedure serves as a 
comparative resource based on the concept that the 
archaeological record corresponds to an average of 
human activities in space (Lucas 2008).

Results
Table 1 summarises the total number of sites and 

blocks and the minimum number of recognised events 
for each rock art assemblage in the area. Given that 
marked sites, blocks and the minimum number of 
events increase in time, there is a problem regarding 
the comparability between assemblages. As such, the 
main aspect affecting our results is the taphonomy of 
rock art, particularly rock paintings (Bednarik 1994). 
Although a certain degree of loss of rock painting can 
be assumed, it does not significantly affect our result. 
First, the study area’s large size and the research plan’s 
characteristics minimise differences resulting from re-
search bias and taphonomy and allow the observation 
of changes in the frequency of the different traditions. 
Second, quantifying paint traces (eye-direct or digi-
tally enhanced-identified) allows us to recover many 
highly damaged rock paintings. Finally, the number 
of rock art sites is a solid expression of the human 

intervention in a territory, reducing the impact of ta-
phonomic problems associated with the endurance of 
each marking event, and increasing the probabilities 
of recognising regional trends. In our case, the notable 
differences observed between the rock art assemblages 
strengthen the study and reflect the historical evolution 
of rock art production and transformations by human 
communities in north-central Chile.

Tradition 1: rock paintings
Rock paintings made by mobile hunter-gatherer 

communities of the late Holocene occur at a low fre-
quency in the region (Fig. 4A). Considering the entire 
area surveyed, there is one site every 43.4 km2. Howev-
er, this tradition has a slightly higher representation in 
the Combarbalá area, both at the block and site levels. 
For Combarbalá, there is one site with paintings every 
15 km2, while for Choapa, there is one every 200 km2. 
In terms of the altitudinal gradient WE, the paintings 
are located between 800 and 1200 m.a.s.l., suggesting 
spatial selectivity (Fig. 5).

Similarly, intervened blocks and the minimum 
number of recognised events are scarce. Considering 
that the chronology associated with the paintings in the 
area extends between 2000 BCE and the beginning of 
the Christian era (Troncoso 2022), an interval of 2000 
years was considered for this assemblage. Based on this 
time span, the regional rate of rock intervention and 
painting events was very low (Table 1). Given the early 
age of this tradition and the friability of the paintings 
(compared with petroglyphs), an accentuated tapho-
nomic loss is undeniable.

As seen from the data, although the intensity of 
painting is quite low, the difference between basins is 

significant. Given that the environmental conditions 
are similar between the two, we discard differential 
preservation. Likewise, given that neighbour basins to 
the north show more rock painting sites using similar 
methodologies (Troncoso 2022), the differences shown 
here are not considered a research bias.

Tradition 2: deep petroglyphs
Like rock paintings, this tradition has very low 

representation. It was only recognised in the Choapa 
basin (Fig. 4B). Compared with the previous tradition, 
its frequency is slightly higher in sites and affected 
blocks (Table 1). When considering the surveyed areas, 
there is one site every 86.6 km. However, considering 
only the Choapa basin, a site with deep petroglyphs 
is recorded every 66.6 km2. These manifestations are 
placed in areas below 1000 m.a.s.l., which indicates a 
spatial difference from that for paintings (Fig. 5). As 
in the previous tradition, not only are sites scarce, but 
the number of affected rocks and identified marking 
events are also low.

Considering that a chronology between 500–1000 
CE has been proposed for this tradition, an interval 
of 500 years was assigned to it. As such, the rock art 
intervention rate per area is very low (Table 1).

As in the case of paintings, we consider these results 
to be significant and that the low frequencies reported 
are not the product of a research bias. The recording 
methods used at the regional level are the same and 
have consistently yielded promising results in recog-
nising blocks. Additionally, the technical nature of 
deep petroglyphs indicates repeated marking over 
the same motifs, which would lead to more intense 
motifs, but fewer marked blocks across time (Vergara 

Rock art tradition Combarbalá Choapa Total

Rock paintings
(2000 years)

Sites 4 (1/15 km2) 1 (1/200 km2) 5 (1/43.4 km2)
Rocks 
marked

5 (0.25/100 years)
(1/12 km2)

1 (0.05/100 years)
(1/200 km2)

6 (0.3/100 years)
(1/43.3 km2)

MNE 34 (1.7/100 years) 13 (0.65/100 years) 47 (2.3/100 years)

Deep petroglyphs
(500 years)

Sites 0 (0/km2) 3 (1/66.6 km2) 3 (1/86.6 km2)
Rocks 
marked

0 (0/ years) 
(0/km2)

4 (0.8/100 years)
(1/50 km2)

4 (0.8/100 years)
(1/50 km2)

MNE 0 (0/100 years) 11 (2.2/100 years) 11 (2.2/100 years)

Shallow petroglyphs
(550 years)

Sites 33 (1/1.8 km2) 240 (1/0.8 km2) 273 (1/0.95 km2)
Rocks 
marked

657 (119.4 /100 years)
(10.9/km2)

2378 (432.3 /100 years) 
(11.8/km2)

3035 (551.8/100 years)
(11.6/km2)

MNE 2628 (477.8 /100 years) 11 890 (2161.8/100 
years) 14 518 (2639.6/100 years)

Colonial petroglyphs
(250 years)

Sites 9 (1/6 km2) 33 (1/6.1 km2) 42 (1/5.9 km2)
Rocks 
marked

142 (5.68/100 years) 
(2.36/km2)

83 (3.32/100 years)
(0.45/km2)

235 (9.4 /100 years)
(1.1/km2)

MNE 426 (170.4/100 years) 249 (99.6/100 years) 675 (270/100 years)

Table 1.   Quantifying rock intervention by rock art tradition (MNE = minimum number of events) in relation to years 
and square kilometres.
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and Troncoso 2015).

Tradition 3a: shallow petroglyphs
This tradition is the most recurrent in the entire 

region. There is high representativeness at the level 
of sites and blocks, showing an apparent intensifica-
tion in marking the territory (Table 1) (Fig. 4C). This 
intensification is observed when evaluating the rela-
tionship between sites and the area surveyed, with a 
rock art site every 0.95 km2. At the basin scale, there 
is a higher frequency of sites in Choapa (1 site every 
0.8 km2) than in Combarbalá (1 site every 1.8 km2). 
However, when considering only marked blocks, the 
difference in frequency is not as marked (Table 1).

At the site scale, there is an average of 11.6 marked 
blocks. This is common throughout the study area be-

cause, in both basins, small sites that contain between 
1 and 20 marked blocks are dominant (87.9% sites in 
Choapa and 89.4% in Combarbalá). In Choapa, the 
most extensive site has 160 block interventions (Los 
Mellizos); in Combarbalá, the most extensive site has 
289 interventions (Loma de Lépez). This suggests 
variability in the intensity of rock art production in 
the region. Concerning previous traditions, there is an 
apparent increase in the minimum number of mark-
ing events in both areas, without particular trends for 
each basin.

The sites and blocks are concentrated between 300–
2000 m.a.s.l. (95%), with a greater presence between 800 
and 1200 m.a.s.l. (62.5%). Very low frequencies are ob-
served in the middle and lower courses of these water-
sheds (0–800 m.a.s.l.) as well as in the mountain ranges 

(above 2000 m.a.s.l.) (Fig. 5). The two 
most extensive sites in both basins 
are located between 800–1200 m.a.s.l. 
This trend differs from what occurs 
with the deep petroglyph tradition. 
Likewise, it indicates an expansion 
of rock art production at the regional 
level, extending beyond 1200 m.a.s.l. 
to 3200 m.a.s.l. When comparing this 
altitudinal distribution, no major 
differences are observed between the 
Combarbalá and Choapa basins.

Zooming in at each of the basins 
shows, in the case of Choapa, that 
these petroglyphs are more recurrent 
in valleys such as Illapel than in the 
Chalinga or Mauro, with the area sur-
veyed in each being similar. In the case 
of Combarbalá, the Cogotí valley has a 
higher frequency of petroglyphs than 
Pama, with similar survey areas (Fig. 
6). These trends are relevant because 
the Illapel and Cogotí valleys are spac-
es characterised by high agricultural 
productivity within their respective 
hydrographic watersheds and where 
a concentration of Diaguita residential 
occupations is recognised (Iribarren 
1973; Castillo 1991; Troncoso 1999; 
Méndez et al. 2009). 

Considering the chronology as-
sociated with this rock art tradition 
(1000–1550 CE), an interval of 550 
years was assigned to evaluate its 
rate of rock intervention. There is a 
noticeable increase in the rate of rock 
art production relative to previous 
assemblages (Table 1). Additionally, 
there is no spatial coexistence with 
manifestations of the two previous 
traditions.

Tradition 3b: colonial petroglyphs
Petroglyphs that date to colonial 

times constitute the second-most frequent assemblage. 
At the site level, these are mostly concentrated in the 
Choapa basin, although when considering the sur-
veyed area, their densities are similar (one site every 
6.1 km2 in Choapa and one every 6 km2 in Combarbalá). 
Blocks are more frequent in Combarbalá, 2.36 blocks 
per km2 than the 0.45 blocks per km2 recorded in Cho-
apa (Table 1) (Fig. 4D).

This greater frequency in Combarbalá is also sup-
ported by the higher number of blocks affected per 
site (e.g. 70 blocks in El Coligue and 52 in Loma de 
Lépez); while in Choapa, the most extensive site has 
only 16 blocks with colonial inscriptions. Regardless 
of the above, one aspect to highlight is that all these 
sites were previously marked by the pre-Hispanic 

Diaguita; therefore, the petroglyphs of the colonial era 
are indicative of a purposeful marking of previously 
marked spaces. This tradition shares technical aspects 
and spatial distribution with the previous tradition but 
is different regarding the motifs represented. Addition-
ally, the petroglyphs of the colonial era do not share 
space with paintings or deep petroglyphs.

The reduction in sites and blocks marked during 
colonial times is linked to a decrease in the altitude 
range of rock art because these are absent in spaces 
above 1800 m.a.s.l. Although sites below 800 m.a.s.l. are 
recorded, the blocks and colonial sites are concentrated 
between 800–1600 m.a.s.l., coinciding with the range 
for pre-Hispanic shallow petroglyphs (Fig. 5). When 
evaluating the distribution, it is interesting to note that 

Figure 4.  Regional distribution of rock art sites: (A) rock paintings; (B) deep petroglyphs; (C) shallow petroglyphs;
(D) colonial petroglyphs (site El Colihue).

Figure 5.  Altitude distribution for each rock art tradition in north-central 
Chile.

Figure 6.  Frequency of shallow petroglyphs (Tradition 3a) across valleys of 
north-central Chile.
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in the Choapa basin, colonial rock art is concentrated in 
the Chalinga valley and not in the Illapel valley, which 
is evidenced in a greater number of sites and rocks 
marked per site. In Combarbalá, this tradition is con-
centrated in interfluvial areas as in previous times, but 
the number of rocks marked decrease in Cogotí (Fig. 
7). Although both areas were occupied as indicated by 
rock art, they are spaces that were minorly inhabited 
by the Diaguita during pre-Hispanic times, as opposed 
to their concentration in the Cogotí and Illapel valleys 
mentioned above.

Finally, considering the extension of the colonial 
period between 1550 CE until approximately 1800 CE 
(250 years), we recognise a drastic reduction in the 
production rate in contrast to that of the immediately 
previous tradition (Table 1); however, the rate remains 
higher than that of rock art production of mobile 
groups.

Discussion
Rock art production was a recurring and long-

term activity in north-central Chile. It spanned from 
at least the beginning of the late Holocene by mobile 
hunter-gatherer groups until the mid-sixteenth century 
by agricultural communities subject to the rule of the 
Spanish Empire. This long sequence exhibits significant 
technical variations and differences in spatial distribu-
tion and variations in the frequency and recurrence of 
marking rocks. These differences can be evaluated as 
a marker of the intensity of rock intervention in their 
environment, comparing their rates over time. In par-
ticular, the records from the Choapa and Combarbalá 
basins show significant changes in this intervention 
rate that are related to the forms of land use and, 
therefore, serve as a proxy to understand this process.

Results obtained show a marked increase in rock 
art production in association with the appearance of 
the Diaguita culture at approximately 1000 CE. This 

increase is sudden and coincides 
with important changes in the so-
cio-economic dynamics of the region, 
as these communities are the first 
agrarian sedentary groups (Tronco-
so 1999; Méndez and Jackson 2008; 
Alfonso-Durruty et al. 2017). These 
results show a marked difference in 
the intensity of production between 
mobile (traditions 1 and 2) and farm-
ers groups (traditions 3a and 3b). This 
is evidenced not only in a greater 
number of sites and blocks but also in 
a larger altitudinal range of the latter: 
from the sea to the high mountain 
range. The areas with the most rock 
art coincide with concentrations of 
residential and productive spaces 
(800–1700 m.a.s.l.), as observed, for 
example, in the Cogotí and Illapel val-
leys. The enhanced intensity of rock 

art production and, therefore, greatest environmental 
modifications by these communities went hand in 
hand with a significant increase in the archaeological 
signature at the regional level. This is expressed by a 
greater number of radiocarbon ages, which have been 
interpreted as indicating an increase in population 
(Gayó et al. 2019).

The recurrence with which the Diaguita commu-
nities produced rock art was also projected after the 
contact with the Spanish Empire. A decrease in the 
performance of these practices by local communities 
has been recognised as a result of the violence and de-
mise of indigenous populations as well as the control 
exerted by the crown over local traditional practices 
across the southern Andes (Martínez 2009; Arenas 2011; 
González and Recalde 2021). We know little about the 
spatial trends associated with this process; however, 
our study reveals two interesting aspects. First, al-
though a reduction in production is recognised, rock 
art continued to be recurrent, indicating its relevance 
as a social practice for these communities. Second, this 
reduction co-occurs with a decrease in marking at the 
altitudinal level, indicating a decrease in the range of 
social action of these communities tied to the control 
of the Spanish crown. In turn, petroglyph production 
served as a resource for articulating the groups with 
their past, using and demarcating ancestral spaces pre-
viously occupied by the Diaguita (Troncoso et al. 2018). 
In this context, it is relevant that these petroglyphs are 
not concentrated in the most productive agricultural 
spaces, as was the case in pre-Hispanic times, but in 
areas with a lower productive yield. Investing in such 
spaces was consistent with colonial logic, as the most 
productive land was used for dwelling and activities 
by the Spanish crown, displacing traditional practices 
towards marginal spaces as an act of repression. Be-
hind these transformations, indigenous communities 
deployed rock art as a resilient memory process against 

the Spanish colony.
In contrast to this situation, mobile groups em-

ployed little spatial intervention through rock art. This 
is expressed not only in the low frequency of marked 
sites and blocks but also in the fact that the marking 
acts are temporally distant, in contrast to what is ob-
served for the Diaguita and colonial petroglyphs. At 
the regional level, there is no apparent concentration of 
rock art for these communities, except for their location 
in inland spaces and, in the case of paintings, at an al-
titude close to 1000 m.a.s.l. By the beginning of the late 
Holocene, redundant and sustained human occupation 
has been recorded in many spaces of north-central 
Chile, unlike in previous times (Méndez et al. 2015; 
Pino et al. 2018). On the one hand, the interior spaces 
had repeated occupations, both in the open air and 
caves (Villalón 2015; Grasset et al. 2021).

On the other hand, the coast has abundant shell 
middens that indicate a transition towards high res-
idential mobility along the coastline at specific bays 
(Méndez and Jackson 2006). These trends suggest 
greater pressure on the space, where more people co-
existed in the same territory, the context under which 
rock art began. Although this stage is associated with a 
low-intensity rate of rock marking, the novelty suggests 
the articulation of little-explored social aspects within 
the region. In fact, at this same time, shell mounds be-
gan to be built on the coast, another space demarcation 
behaviour indicative of greater occupation (Méndez 
and Nuevo-Delaunay 2021).

Although there are no noticeable differences in 
the spatial trends between the northern and southern 
areas, there are more sites and blocks with paintings 
in Combarbalá than in Choapa. This finding is con-
sistent with a broader social process associated with 
an intensification of painting practices throughout 
north-central Chile. Our studies in the Limarí river 
basin, immediately north of Combarbalá, show an 
even greater number of sites and blocks with paintings 
than the two areas studied herein (Troncoso 2022). 
This suggests a declining pattern in painting, with 
a north-south arrangement across the region. These 
differences go hand in hand with other modifications 
in the archaeological record, such as a decrease in the 
frequency of manufactured bedrock mortars along the 
same spatial axis (Pino et al. 2018). 

Our results reveal two major points in the evolution 
of rock art. First is the appearance of rock art as a form 
of spatial intervention that occurred at the beginning 
of the late Holocene. Second, there was an intensifica-
tion of this activity after 1000 CE with the appearance 
of sedentary farmers. Both phenomena seem to be 
strongly related to changes on a broader scale. At the 
beginning of the late Holocene, a significant demo-
graphic increase was associated with marked changes 
in local communities’ spatial, behavioural and material 
patterns (Méndez et al. 2015). This process has been 
interpreted as releasing a bottleneck resulting from the 
constraints produced by millennial droughts during 

the middle Holocene (Maldonado and Villagrán 2006; 
Barberena et al. 2017). Coincidentally, the beginning 
of the marking of space occurred in a context of de-
mographic increase and was possibly mediated by a 
greater interaction between groups coexisting in the 
same territory.

A second inflection in rock art production devel-
opment is associated with forming the first sedentary 
and agricultural communities in the region. This 
coincides with a significant change in lifeways, mo-
bility dynamics and spatial patterns, as well as with 
the distributional trends of radiocarbon dates in the 
region, indicating consolidation and demographic 
enhancement since 700 CE with a peak between 950 
and 1450 CE (Gayó et al. 2019). The two moments of 
inflection in rock art production (i.e. its appearance and 
its intensification on a large scale) coincide with two 
population changes that involved the reconfiguration 
of the ways of relating to spaces, the resources within 
spaces, and neighbouring communities. The results 
obtained show coherence in the long term between the 
intensity of the marking of spaces, as expressed by rock 
art, and the occupation of the territory and variability 
in the forms of use of space-based on altitude. This 
variability is also observed in the three main rock art 
traditions described herein, which do not share space 
at the site and block levels, suggesting a differential 
distributional logic at a smaller scale, an aspect that has 
been recognised in another research (Troncoso 2022).

Conclusions
As Fiore (1996, 2020) indicated, rock art production 

involves the deployment of time, energy and labour. 
These attributes allow the use of the archaeological 
record as a proxy to address the intensity of production 
and intervention of space, as the number of sites and 
marked rocks are the direct results of human actions 
and indicators of furnishing space for inhabitation. 
As indicated by Fiore (1996, 2020), the labour costs 
of producing rock art involve several factors, such as 
operational chains, difficulty accessing raw materials 
and time invested in production. However, from our 
perspective, broader indicators such as those used in 
this article constitute an input to address production 
processes from a regional scale and provide a large 
dataset to analyse it from spatial and temporal per-
spectives.

In the case presented, meaningful trends indicate 
differential rates of rock intervention across time. 
There is a marked contrast between the form, type and 
intensity of art associated with mobile hunter-gatherer 
groups and sedentary agricultural groups. Further-
more, a contraction of this process was observed in 
association with the colonial-repressive practices estab-
lished by the Spanish crown in the sixteenth century.

Our analysis recognised two crucial peaks: the 
initial appearance of rock art in the region and its sub-
sequent popularisation with the Diaguita culture. Both 
are consistent with population dynamics changes, as 

Figure 7.  Frequency of colonial petroglyphs (Tradition 3b) across valleys of 
north-central Chile.
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independent studies suggested. The initial appearance 
of rock art was contemporaneous with the release of a 
possible regional demographic bottleneck (Barberena 
et al. 2017) and with other forms of spatial demarca-
tion, such as the appearance of bedrock mortars and 
shell mounds in some bays (Pino et al. 2018; Méndez 
and Nuevo-Delaunay 2021). Rock art intensification 
towards 1000 CE occurred alongside the consolidation 
of an agrarian and sedentary way of life that involved 
a vital landscape modification, including the creation 
of fields for crops and channels for water circulation 
(Troncoso et al. 2016).

Finally, an aspect that seems essential to address 
from these results is that unlike other material records, 
such as pottery, lithics or dates, the rate of marking 
of a territory is a direct indicator of the process of 
furnishing the space and of human transformations 
of the territory. This process of conditioning a space 
is related to the intensity of rock art production and 
technology. As we have seen in this case, while the 
Diaguita shallow petroglyphs are characterised by an 
extensive intervention of the space-based on surface 
engravings, earlier deep petroglyphs were based on 
intensive and repeated interventions over the same 
motifs. Therefore, it is necessary to continue exploring 
strategies to understand and evaluate the intensity of 
rock art production, considering that the technologi-
cal orientations of the different material expressions 
involve different work processes. In this context, an 
approach like the one presented here constitutes an 
alternative to address this variability. Although tapho-
nomic processes always produce some noise in rock art 
research, the use of a regional perspective, the improve-
ment of digital technologies and an approach centred 
on the act of making rather than on motifs allows the 
reduction of biases in comparative studies of different 
technological rock art assemblages. In our case, the het-
erogeneous trends recognised in the intensity of rock 
art production in north-central Chile shed light on the 
differences in human occupation and anthropogenic 
impact upon the territory. Through studies such as this 
one, it is possible to broaden the range of questions 
about rock art, addressing the representational and 
semantic problem by considering aspects that allow it 
to be integrated as another indicator in understanding 
social, economic and historical processes.

Acknowledgments
This study was funded by ANID FONDECYT 1170408, 

ANID FONDECYT 1200276, ANID Regional R20F0002 and 
National Geographic Society Young Explorer Grant 10003-16. 
We thank the editor and two anonymous RAR referees for 
their comments and suggestions.

Prof. Andrés Troncoso,1* Francisca Moya,2 Francisca Iva-
novic,3 Paula Urzúa,3 Dr Amalia Nuevo-Delaunay,4 Sebastián 
Grasset5 and Dr César Méndez4

1Departament of Anthropology, Universidad de Chile, 
Av. Capitán Ignacio Carrera Pinto 1045, Ñuñoa, Santiago 
7800284, Chile; atroncos@gmail.com

2SERP, Facultat de Geografia i Història, Universitat de 
Barcelona, Carrer de Montalegre 8, Barcelona 08904, Spain; 
frmoyaca7@alumnes.ub.edu
3Consejo de Monumentos Nacionales, Av. Vicuña Mackenna 
84, Providencia, Santiago 8330017, Chile; fran.ivanovic.t@
gmail.com; purzuaj@gmail.com
4Centro de Investigación en Ecosistemas de la Patagonia 
(CIEP), José de Moraleda 16, Coyhaique 5951369, Chile; 
amalia.nuevo@ciep.cl (A. N.-D.); cesar.mendez@ciep.cl (C. M.)
5Department of Prehistory, Universidad Autónoma de Bar-
celona, Edifici B, 08193 Bellaterra (Cerdanyola del Vallès), 
Spain; sgrassetm@gmail.com
*Corresponding author: Prof. Andrés Troncoso, atroncos@
gmail.com

REFERENCES

Alfonso-Durruty, M., A. Troncoso, P. Larach, C. Becker 
and N. Misarti 2017. Maize (Zea mays) consumption in 
the southern Andes (30°–31° S. Lat): stable isotope evi-
dence (2000 BCE–1540 CE). American Journal of Physical 
Anthropology 164: 148–162.

Arenas, M. A. 2011. Representaciones rupestres en los An-
des coloniales: una mirada desde el sitio Toro Muerto. 
Unpubl. undergraduate thesis, Universidad Academia 
de Humanismo Cristiano, Santiago.

Ashmore, W. 2002. Decisions and dispositions: socializ-
ing spatial archaeology. American Anthropologist 104: 
1172–1183.

Barberena, R. 2013. Biogeografía, competencia y demar-
cación simbólica del espacio: modelo arqueológico para 
el norte de Neuquén. Intersecciones en Antropología 14: 
367–382.

Barberena, R., C. Méndez and M. E. De Porras 2017. Zoom-
ing out from archaeological discontinuities: the meaning 
of mid-Holocene temporal troughs in South American 
deserts. Journal of Anthropological Archaeology 46: 68–81.

Bednarik, R. 1994. A taphonomy of paleoart. Antiquity 
68(258): 68–74.

Bednarik, R. 1998. The technology of petroglyphs. Rock Art 
Research 15(1): 23–35.

Belardi, J. and R. Goñi 2006. Representaciones rupestres y 
convergencia poblacional durante momentos tardíos en 
Santa Cruz (Patagonia argentina). El caso de la meseta 
del Strobel. In D. Fiore and M. Podestá (eds), Tramas en la 
piedra: producción y usos del arte rupestre, pp. 85–94. WAC-
SAA, Buenos Aires.

Belardi, J. B., R. Barberena, R. Goñi and A. Re 2016. The 
development of a legacy: evolution, biogeography, and 
archaeological landscapes. In M. Cardillo and H. Muscio 
(eds), Darwin’s legacy: the status of evolutionary archaeology 
in Argentina, pp. 83–94. Archaeopress, Oxford.

Binford, L. R. 1982. The archaeology of place. Journal of 
Anthropological Archaeology 1: 5–31.

Bird, D. W. and R. B. Bird 2019. Signalling theory and durable 
symbolic expression. In B. David and I. Davidson (eds), 
The Oxford handbook of the archaeology and anthropology of 
rock art, pp. 343–361. Oxford University Press, Oxford, 
UK.

Bravo, G.; A. Troncoso and B. Santander 2019. Bone tools 
of late Holocene hunter-gatherer-fishers of north-cen-
tral Chile: case study of the Punta Teatinos assemblage. 
International Journal of Osteoarchaeology 29(2): 314–324

Castillo, G. 1991. Desarrollo prehispánico en la hoya hidro-
gráfica del río Choapa. Unpubl. manuscript.

Chatters, J. C. 1987. Hunter-gatherer adaptations and as-
semblage structure. Journal of Anthropological Archaeology 
6: 336–375.

Clarke, D. 1977. Spatial archaeology. Academic Press, New 
York.

David, B. and J. Thomas 2008. Handbook of landscape archae-
ology. Altamira Press, Walnut Creek.

Dunnell, R. C. 1992. The notion site. In J. Rossignol and L. 
Wandsnider (eds), Space, time, and archaeological landscapes, 
pp. 21–41. Springer, Boston.

Espinosa, S.; J. Belardi, G. Barrientos and M. Carballo 
2013. Poblamento e intensidad de uso del espacio en 
la cuenca del Lago SanMartín (Patagonia, Argentina): 
nuevos datos desde la margen norte. Comechingonia 17: 
105–121.

Fiore, D. 1996. El arte rupestre como producto complejo de 
procesos económicos e ideológicos: una propuesta de 
análisis. Espacio, Tiempo y Forma 9: 239–259.

Fiore, D. 2006. Poblamiento de imágenes: arte rupestre y 
colonización de la Patagonia. Variabilidad y ritmos de 
cambios en tiempo y espacio. In D. Fiore and M. Podestá 
(eds), Tramas en la piedra: producción y usos del arte rupestre, 
pp. 43–62. Asociación Amigos del Instituto Nacional de 
Antropología, Sociedad Argentina de Antropología, 
Buenos Aires.

Fiore, D. 2018. The materiality of rock art: image-making 
technology and economy viewed from Patagonia. In A. 
Troncoso, F. Armstrong and G. Nash (eds), Archaeologies 
of rock art: South American perspectives, pp. 23–57. Rout-
ledge, London.

Fiore, D. 2020. The art of making images: technological af-
fordance, design variability and labour organization in 
the production of engraved artefacts and body paintings 
in Tierra del Fuego (southern South America). Journal of 
Archaeological Method and Theory 27: 481–510.

Fiore, D. and A. Acevedo 2016. El trabajo del arte. Una eva-
luación de la inversión laboral en la producción de arte 
rupestre. El caso del Cañadón Yaten Guajen (Santa Cruz, 
Patagonia, Argentina). In F. Oliva, A. Rocchietti and F. 
Solomita (eds), Imágenes rupestres, lugares y regiones, pp. 
485–504. CEAR, Rosario.

Gallardo, F., G. Cabello, G. Pimentel, M. Sepúlveda and L. 
Cornejo 2012. Flujos de información visual, interacción 
social y pinturas rupestres en el desierto de atacama 
(norte de Chile). Estudios Atacamenos 43: 35–52.

Gayó, E., V. Mcrostie, R. Campbell, C. Flores Fernandez, 
A. Maldonado, M. Uribe, C. Santoro, D. Christie, A. 
Muñoz and L. Gallardo 2019. Geohistorical records 
of the Anthropocene in Chile. Elementa Science of the 
Anthropocene 7: 15.

Goñi, R., A. Re, S. G. Guraieb, G. Cassiodoro, A. Tessone, 
D. Rindel, J. Dellepiane, J. Flores, F. Guichón and A. 
Agnolin 2019. Climate changes, human peopling and re-
gional differentiation during late Holocene in Patagonia. 
Quaternary International 505: 4–20.

González, B. and A. Recalde 2021. Similitudes significantes 
y divergencias discursivas. Aproximaciones a una clas-
ificación espacial e iconográfica del conjunto ecuestre en 
el arte rupestre colonial. Cuadernos del Instituto Nacional 
de Antropología y Pensamiento Latinoamericano - Series Es-
peciales 9: 208–224.

Grasset, S., A. Nuevo-Delaunay, J. Álvarez, A. Maldonado 
and C. Méndez 2021. New chronostratigraphic records of 
the early-to-middle Holocene in the north-central region 
of Chile indicate Andean foothills housed hunter-gath-
erers during pulses of extreme aridity. The Holocene 31: 

1273–1287.
Hampson, J. 2015. Rock art and regional identity: a comparative 

perspective. Routledge, London.
Hodder, I. and C. Orton 1979. Spatial analysis in archaeology. 

Cambridge University Press, Cambridge, UK.
Iribarren, J. 1973. La arqueología en el departamento de 

Combarbalá (Provincia de Coquimbo, Chile). Boletín del 
Museo Arqueológico La Serena 15: 7–113.

Ivanovic, F. 2019. Petroglifos, tecnología y producción: una 
aproximación a la inversión de tiempo y la variabilidad 
de diseños. Sociedades de Paisajes Áridos y Semiáridos 12: 
84–106.

Jackson, D., D. Artigas and G. Cabello 2002. Trazos del Choa-
pa: el arte rupestre en la cuenca del río Choapa, una mirada 
macroespacial. Lom Ediciones, Santiago.

Jones, A. and A. Cochrane 2018. The archaeology of art: mate-
rials, practices, affects. Routledge, London.

Lemke, A. 2021. Literal niche construction: built environments 
of hunter-gatherers and hunting architecture. Journal of 
Anthropological Archaeology 62: 101276.

Lucas, G. 2008. Time and archaeological event. Cambridge 
Archaeological Journal 18: 59–65.

Maldonado, A. and C. Villagrán 2006. Climate variability 
over the last 9900 cal yr BP from a swamp forest pollen 
record along the semiarid coast of Chile. Quaternary 
Research 66: 246–258.

Martínez, J. L. 2009. Registros andinos al margen de la es-
critura: el arte rupestre colonial. Boletín del Museo Chileno 
de Arte Precolombino 14: 9–35.

Mcdonald, J. and P. Veth 2011. Information exchange 
amongst hunter-gatherers of the Western Desert of Aus-
tralia. In R. Whallon, W. Lovis and P. Hitchcock (eds), In-
formation and its role in hunter-gatherer bands, pp. 221–234. 
Cotsen Institute of Archaeology Press, New Mexico.

Mcdonald, J. and P. Veth 2012. The social dynamics of 
aggregation and dispersal in the Western Desert. In J. 
McDonald and P. Veth (eds), A companion to rock art, pp. 
90–102. Wiley-Blackwell, Oxford.

Méndez, C. 2008. Cadenas operativas en la manufactura 
de arte rupestre: un estudio de caso en El Mauro, valle 
cordillerano del Norte Semiárido de Chile. Intersecciones 
en Antropología 9: 145–55.

Méndez, C. 2013. Terminal Pleistocene/early Holocene 14C 
dates form archaeological sites in Chile: critical chrono-
logical issues for the initial peopling of the region. Qua-
ternary International 301: 60–73.

Méndez, C. and D. Jackson 2004. Ocupaciones humanas del 
Holoceno Tardío en Los Vilos (IV Región, Chile): origen 
y características conductuales de la población local de 
cazadores recolectores del litoral. Chungara 36(2): 279–293.

Méndez, C. and D. Jackson 2006. Causalidad o concurren-
cia, relaciones entre cambios ambientales y sociales en 
los cazadores recolectores durante la transición entre el 
Holoceno Medio y Tardío (costa del semiárido de Chile). 
Chungara 38 (2): 173–184.

Méndez, C. and D. G. Jackson 2008. La ocupación prehispáni-
ca de Combarbalá (norte semiárido, Chile): una propuesta 
sintética. Chungará (Arica) 40: 107–119.

Méndez, C., A. Gil, G. Neme, A. Nuevo-Delaunay, V. Cor-
tegoso, C. Huidobro, V. Durán and A. Maldonado 2015. 
Mid Holocene radiocarbon ages in the subtropical Andes 
(~9°–35° S), climatic change and implications for human 
space organization. Quaternary International 356: 15–26.

Méndez, C. and A. Nuevo-Delaunay 2021. The long-term 
relation between human beings and shellfish in the 
semiarid coast of Chile. In M. Bonoma and S. Archilla 



Rock Art Research   2023   -   Volume 40, Number 1, pp. 32-44.   A. TRONCOSO et al.44
(eds), South American contributions to world archaeology, 
pp. 119–140. Springer, Netherlands, NL.

Méndez, C., A. Nuevo-Delaunay, S. Grasset, A. Maldonado, 
R. Seguel, A. Troncoso, C. Talep and D. Villalón 2021. 
Different (ial) human use of coastal landscapes: archae-
ological contexts, chronology, and assemblages of El 
Teniente Bay (31° S, Chile, South America). Land 10: 577.

Méndez, C., A. Troncoso, D. Jackson and D. Pavlovic 2009. 
Movilidad y uso del espacio entre cazadores-recolectores 
tardíos en espacios cordilleranos del norte semiárido de 
Chile. Intersecciones en Antropología 10: 311–326.

Mostny, G. and H. Niemeyer 1983. Arte rupestre Chileno. 
Ministerio de Educación, Santiago.

Moya-Cañoles, F. 2021. Archaeological analyses of pig-
menting materials, a case study on initial Late Holocene 
hunter-gatherers from north-central Chile. Journal of 
Archaeological Science 36: 102801.

Moya-Cañoles, F., A. Troncoso, M. Sepúlveda, J. Cárcamo 
and S. Gutiérrez 2016. Pinturas rupestres en el norte 
semiárido de Chile: una primera aproximación físico-quí-
mica desde la Cuenca del Río Limarí (30° lat. S). Boletín 
del Museo Chileno de Arte Precolombino 21: 47–64.

Pastor, S. 2012. Arte rupestre del norte de Guasapampa y 
Serrezuela: construcción del paisaje y reproducción social 
en las sierras de Córdoba (Argentina). Boletín del Museo 
Chileno de Arte Precolombino 17: 95–115.

Podestá, M., D. Rolandi, A. Re, M. Falchi and O. Dami-
ani. 2006. Arrieros y marcas de ganado: Expresiones 
del arte rupestre de momentos históricos en el desierto 
de Ichigualasto. In D. Fiore and M. Podestá (eds), Tra-
mas en la Piedra: Producción y Usos del Arte Rupestre, pp. 
169–190. WAC, SAA, Buenos Aires.

Pino, M., A. Troncoso, C. Belmar and D. Pascual 2018. 
Bedrock mortars in the semiarid north of Chile (30° S): 
time, space, and social processes among Late Holocene 
hunter-gatherers. Latin American Antiquity 29: 793–812.

Rademaker, K. and K. Moore 2018. Variation in the occu-
pation intensity of early forager sites of the Andean 
Puna. In A. Lemke (eds), Foraging in the past: archaeolog-
ical studies of hunter-gatherer diversity, pp. 76–118. Uni-
versity of Colorado Press, Louisville.

Re, A. and J. B. Belardi 2019. Pinturas rupestres y comuni-
cación en la cuenca de los lagos Tar y San Martin (pro-
vincia de Santa Cruz). Revista Del Museo de Antropología 
12: 73–84.

Rick, J. W. 1987. Dates as data: an examination of the Peru-
vian preceramic radiocarbon record. American Antiqui-
ty 52: 55–73.

Romero-Villanueva, G., G. Lucero and R. Barberena 
2020. Andean summer-break: rock art insights on in-
formation networks and social interaction in a des-
ert-highland interface in northern Patagonia (South 
America). Cuadernos Arte Prehistórico Número Especial 1: 
88–120.

Romero, H. 1985. Geografía de los climas. Geografía de Chile. 
Instituto Geográfico Militar, Santiago.

Santos-Estévez, M. 2008. Petroglifos y paisaje social en la 
prehistoria reciente del Noroeste de la Península Ibérica. 
Colección TAPA 38, CSIC, Madrid.

Seymour, D. J. 2009. Distinctive places, suitable spaces: 
conceptualizing mobile group occupational duration 
and landscape use. International Journal of Historical Ar-
chaeology 13: 255–281.

Troncoso, A. 1999. La cultura diaguita en el valle de illapel: 
una perspectiva exploratoria. Chungara 30: 125–142.

Troncoso, A. 2022. Arte rupestre, historia y comunidades en el 
centro Norte de Chile. Social Ediciones, Santiago. 

Troncoso, A., F. Armstrong, F. Vergara, P. Urzúa and P. 
Larach 2008. Arte rupestre en el valle El Encanto: hacia 
una reevaluación del sitio-tipo del Estilo Limarí. Boletín 
del Museo Chileno de Arte Precolombino 13: 9–36.

Troncoso, A., G. Cantarutti and P. González 2016. Desar-
rollo histórico y variabilidad espacial de las comunidades 
alfareras del norte semiárido (ca. 300 años a.C. a 1.450 
años d.C.). In F. Falabella, M. Uribe, L. Sanhueza, C. 
Aldunate and J. Hidalgo (eds), Prehistoria en Chile. Desde 
sus primeros habitantes hasta los Incas, pp. 319–364. Editorial 
Universitaria, Santiago.

Troncoso, A., F. Moya, M. Sepúlveda and J. J. Carcamo 2017. 
First absolute dating of Andean hunter-gatherer rock 
art paintings from north central Chile. Archaeological and 
Anthropological Sciences 9: 223–232.

Troncoso, A., D. Pascual and F. Moya 2018. Making rock 
art under the Spanish empire: a comparison of hunter 
gatherer and agrarian contact rock art in north-central 
Chile. Australian Archaeology 84: 263–280.

Troncoso, A. and D. Pavlovic 2013. Historias, prácticas y 
saberes: un ensayo sobre el desarrollo de las comunidades 
alfareras del norte semiárido de Chile. Revista Chilena de 
Antropología 27: 101–140.

Valenzuela, D. 2017. Dimensiones sociales de la tecnología de 
producción del arte rupestre del valle de lluta, norte de Chile. 
Qillqa Ediciones, Santiago.

Vergara, F. and A. Troncoso 2015. Rock art, technique and 
technology: an exploratory study of hunter gatherer and 
agrarian communities in prehispanic Chile (500 to 1450 
CE). Rock Art Research 32: 31–45.

Villalón, D. 2015. El Arcaico Tardío en el norte semiárido: 
una mirada desde la ocupación interior del valle El 
Mauro, Provincia del Choapa, IV región, Chile. Unpubl. 
undergraduate thesis, Universidad de Chile, Santiago.

Willey, G. R. 1953. Prehistoric settlement patterns in the 
Virú Valley, Peru. Bureau of American Ethnology Bulletin 
155: 1–453.

Williams, A. N. 2012. The use of summed radiocarbon prob-
ability distributions in archaeology: a review of methods. 
Journal of Archaeological Science 39: 578–589.

RAR 40-1403


	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_Hlk107706745

