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In situ and laboratory analysis of colouring agent from multiple contexts
in the Palaeolithic rock art cave Grotte aux Points (Gard, France)
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The Grotte aux Points is a rock art cave in the Ardéche canyon. Archaeological excavations reveal a collection of red colouring agents in the archaeological sequence excavated
at the entrance of the cave. In order to appreciate the evolution of supply and uses of coloring agents over time at the Grotte aux Points, we realized sets of analysis.
In order to discuss potential connections between archaeological levels and wall’s paintings, a pXRF system (Elio XGlab) is used in laboratory for the
collection of solid colouring remains and in situ for the paintings.
Can we compare pXRF result of raw coloring agents from archaeological sequence with pXRF result of in situ analysis of pictorial matter on the walls?
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Example of painting matter sampling Methods

Taphonomic phenomenon Painting layer Accretion of calcite
and/or gypsum 1) In [aboratory analysis of solid colouring agent:

@ @ @@ - Identification of Fe phases, with a cortege of minor and trace elements :
@ Al,Si, P S, Cl, Ca,Ti,V, Cr, Mn, Ni, Cu, Zn, As, Rb, Sr, Zr (cf. pXRF spectra).
@ @
~ Two groups of remains are identified : (i) with strong environmental input,
imestone Substrate \ (II) without environmental mput (Cf PCA)

Sample of painting layer carried out . : . - .
at the Grotte aux Points in 2013 (Photo : S. Hoerlé) . 2) In situ analysis of paintings:

Disjunction between \
painted walls ! - Anlysis of painting layer: identification of two phases (i) limestone and

and archaeological layers | (ii) calcium sulfate CaSO,

Upper Palaeolithic

- Similarit _ : PR , o
archaeological layer y: Analysis of pictorial layer: the pXRF results show a strong similarity

relatlve datation ? between all the ornated panels. The trace element variability is low and
/ doesn’t permit to discuss the link between the panels.

3) Mathematical treatement:

Colouring agents
in archaeological layer

- Normalisation of spectra by Fe or Ca allows to observe minor and trace
elements linked with those elements. However the environmental input is
too important to use this method.

- Substracting pXRF signal of substrate and environmental input in the
analysis of pictorial matter and colouring agents need strong mathematical
treatements that didn’t work all the time (Gay et al., 2015).

Discussion

1/ The taphonomic phenomenon with the environmental input needs
to be precisely characterized. The information obtained by those
methods can be interesting but it is not enought.

2/ The analytical methodology needs to be improved
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Remain OCR-13-10 : solid colouring agent representative of the collection with green
inclusions (celadonite, characterization in progress) marker of raw material sourcing

PTS-16-08 : solid colouring agent with calcite deposite _|
—— PTS-13-08:: solid colouring agent without calcite deposite

- Geometry of caves wall: accessibility to the paintings,
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‘ L/\ /\ Principal Component Analysis of pXRF result on the solid colouring agents.
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Example of two characteristic spectra on colouring agents, normalized by Fe
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Collection of rich iron geological standards :

- to improve the stability of the data acquisition and characterize the
effect of iron in the matrix

am

PCR Pigmentotheque porté par E. Chalmin et H. Salomon,
Service Régional d’Archéologie, Région Auvergne-Rhéne Alpes,

PROS _RNA_ Dlb-02L

YordEZ2AC
2016-2019. ) , . . .
Geological standard collected on the field : - to test differences between the set of rich iron standards Archaeological experimentation
Acknowle gment chose for its colouring and technical properies of grounding with geological standard

o , Bordezac (Gard, France) (photo : E. Chalmin)
Thanks to : MNHN, University of Savoie Mont Blanc, _

- to make experimental archaeology and characterize the effect of environmental input on (photo: H. Salomon)
EDYTEM (CNRS), AURA region and Kevin Jack (EDYTEM).

colouring agents signal

Calibration of the device : : : :
with geological standard - tO Calibrate the device and developp reliable analytical methotodology




