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Multianalytical and multiproxy approach to the characterization of a
Paleolithic lamp. An example in Nerja cave (Southern Iberian Peninsula)
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Understanding the illumination systems used by Paleolithic groups in caves gives us essential information about
the Paleo-speleological capabilities of our ancestors and their activities in dark spaces. In this paper, we present a
multianalytical and multiproxy approach (wood charcoal and soot) to characterize a Paleolithic lamp. The
methodology was employed on an endokarstic clastic block (speleothem) with a natural concavity located in
decorated galleries in Nerja cave, Spain. Anthracological analysis has demonstrated that the Pinus tp. sylvestris/
nigra (Scots pine/Black pine) was used as fuel for this illumination system. 14C-AMS dating shows that this light
point was lit during the Solutrean period. Paleolithic art from chambers near this ﬁxed lamp present a similar
chronology. HD/HG ratio calculus obtain of μ-Raman spectra from pine charcoal shows that burning reached
temperatures of more than 700 °C. Thus, wood suﬀered complete combustion without sudden extinguishing.
Furthermore, spherical particles of soot aggregates on the edge of the lamp have been identiﬁed, obtained from
wood combustion, through TEM-EDX analysis. Finally, 3D modelling of the lamp was carried out. Concerning
interpretation, the singular location of the light point suggests that it could have encompassed more functions
than just the illumination of the cave.

1. Introduction
Conquest of the subterranean environment was an essential milestone in the history of ﬁre control during prehistory and essential for
the spread of rock art in these contexts. The use of ﬁre in the underground domain dates back to the Middle Paleolithic (Jaubert et al.,
2016) although this activity is more common in the Upper Paleolithic in
relation to caves with Paleolithic art. Knowledge of the illumination
systems used to inhabit these spaces, otherwise devoid of any light,
gives us information about the Paleo-speleological capabilities of our
ancestors. This information is important to understand the activities in
which they engaged in caves, their duration, and their symbolic and
socioeconomic signiﬁcance.
With regards to Paleolithic objects suspected of being lamps, their
use for this end has only been proven in 28.15% of cases; that is, with
evidence of ﬁre found in their active components/part. Only 85 of the

302 artefacts examined by S. de Beaune (1987) have been conﬁrmed as
having been put to this use. According to this researcher, the discovery
of this evidence in only the active part of the lamp, as well as its suggestive form, allows us to diﬀerentiate this instrument from other objects featuring a similar morphology (for example, colour palettes). This
evidence of ﬁre may be residue from vegetable fuel (wood charcoal,
vegetable ﬁbres), animal fuel (fat) and other alterations, such as rubefaction or soot. Currently, there are very precise tools for the elemental analysis and adequate microscopic observation of the combustion residues present in these elements. Below, we present the
multianalytical and multiproxy approach used for the scientiﬁc characterization of a Paleolithic ﬁxed lamp located in the inner galleries of a
Nerja cave.
The cave of Nerja, located in the district of Maro (Nerja, province of
Malaga, Spain), represents one of the largest decorated cave sites in
Southern Spain (Iberian Peninsula) (Fig. 1a and b), and is comprised of
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