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Abstract.  We present results of elemental physicochemical characterisation (by SEM-EDX) 
from two rock painting sites in northern Chile, Tangani and Vilacaurani. Different pigments 
have been identified, specifically iron and manganese oxides, commonly found worldwide. 
The presence of minor elements, such as arsenic, is also observed. Analysis of possible sources 
enables us to infer that arsenic came from water used as a possible diluent. These results 
bring new information about the paint technologies developed by the pre-Hispanic peoples 
in northern Chile. 

Rock art from the Andean foothills of Arica in 
northern Chile has been the object of numerous des-
criptive studies. These investigations have led to de-
finition of styles used with relative chronological attri-
bution and to interpret of their possible meaning and/
or function (Niemeyer 1972; Santoro and Dauelsberg 
1985; Muñoz and Briones 1996; Schiappacasse and 
Niemeyer 1996; Sepúlveda 2008; Sepúlveda et al. 
2010).

Two stylistic groups are currently recognised: one 
is naturalistic and is possibly associated with hunter-
gatherers (4000 BCE to 0 CE). The other is more sche-
matic and is attributed to later occupations of shepherds 
and hunters linked to large settlements of the regional 
developments present in the Andean foothills (1200–
1450 CE; Sepúlveda 2008; Sepúlveda et al. 2010). 
However, a new approach is being developed that goes 
beyond the study of rock art representations as images 
or visual representations. This new approach is based 
on the study of production processes and technology 
used in making these pre-Hispanic manifestations 
(Sepúlveda 2009 and in prep. a and b; Menu and 
Walter 1991; Chalmin et al. 2003; 2004). To this end, 
we have studied each stage or process carried out 
before the application of the paint on the rock surface: 
from characterisation of components to identification 
of application techniques, including gestures and 
instruments used, among other aspects. Therefore, it 
is understood that the process of making a painting 
is complex as it involves choices between similar 
alternatives along the production sequence (see also 
Aschero 1988; Bednarik 2007; Fiore 2007).

We present and discuss results of elemental charac-
terisation of rock art from two sites: Tangani and Vila-

caurani (Fig. 1). Study of these sites is particularly 
relevant as the largest number of figures from the 
Andean foothills of Arica is found there. Furthermore, 
characterisation of red and black paints is presented, 
as these are the commonly used colours. Results enable 
identification of some decisions and technological 
processes used to create the paintings. Moreover, the 
data obtained increased existing knowledge about 
colour technology from the Archaic period (9000–2000 
BCE) and the beginning of the Formative period (2000 
BCE to 0 CE) in northern Chile.

Application of physicochemical 
analyses in the study of rock art

In Chile, technical analysis of rock art manifestations 
has focused almost exclusively on formal aspects of how 
paint has been applied, for example, by area or lineally. 
However, other techniques have not been investigated, 
such as: whether the rock art was painted with a ‘brush’, 
with fingers, or blown; composition of the painting, 
materials used, transport of components and the tools 
necessary to create the rock art (brushes or chisels for 
the engraved images), etc.

Today, advances in analytical methods mean that 
smaller samples can be studied, thus contributing 
to a greater understanding of rock art production in 
the context of archaeology. Each painting consists of 
various stages: a pigment, a vehicle and a diluent or 
binder (Couraud 1987; Petit and Valot 1991). 

Pigments are defined generally as finely divided 
materials, of mineral or organic, natural or synthetic 
origin, used to create paintings (Petit and Valot 1991:
92). An extender, generally of mineral origin, corres-
ponds to that which is added to a paint mixture to im-




