Author's Accepted Manuscript

First use of portable system coupling X-ray
diffraction and X-ray fluorescence for in-situ
analysis of prehistoric rock art

L. Beck, H. Rousseliére, J. Castaing, A. Duran, M.
Lebon, B. Moignard, F. Plassard

www.elsevier.com/locate/talanta

PII: S0039-9140(14)00321-X
DOIL: http://dx.doi.org/10.1016/j.talanta.2014.04.043
Reference: TAL14715

To appear in:  Talanta

Received date: 20 December 2013
Revised date: 4 April 2014
Accepted date: 15 April 2014

Cite this article as: L. Beck, H. Rousseliére, ]J. Castaing, A. Duran, M. Lebon, B.
Moignard, F. Plassard, First use of portable system coupling X-ray diffraction
and X-ray fluorescence for in-situ analysis of prehistoric rock art, Talanta, http:
//dx.doi.org/10.1016/j.talanta.2014.04.043

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.


http://dx.doi.org/10.1016/j.talanta.2014.04.043
http://dx.doi.org/10.1016/j.talanta.2014.04.043
http://dx.doi.org/10.1016/j.talanta.2014.04.043
http://dx.doi.org/10.1016/j.talanta.2014.04.043
http://dx.doi.org/10.1016/j.talanta.2014.04.043
http://dx.doi.org/10.1016/j.talanta.2014.04.043
http://dx.doi.org/10.1016/j.talanta.2014.04.043

First use of portable system coupling X-ray diffraction and X-ray
fluorescence for in-situ analysis of prehistoric rock art

L. Beck!”, H. Rousseliere®?, J. Castaing2’3, A. Duran*®, M. Lebon>*, B. Moignardz, F.

Plassard’

! CEA, DEN, Service de Recherches de Métallurgie Physique, Laboratoire JANNUS, 91191
Gif-sur-Yvette, France,

2 C2RMF - UMR171 CNRS, Centre de Recherche et de Restauration des Musées de France,
Palais du Louvre, Porte des Lions, 14 quai Frangois Mitterrand, 75001 Paris, France

3 Laboratoire d’archéologie moléculaire et structurale (UMR 8220 CNRS-UPMC), Université
Pierre et Marie Curie, 94200 Ivry, France

* Muséum National d'Histoire Naturelle, Département de Préhistoire, UMR 7194, 1 rue René
Panhard, 75013 Paris, France

> S.A.R.L. Grotte de Rouffignac, 24580 Rouffignac-Saint-Cernin, France and UMR 5199
PACEA- Institut de Préhistoire et de Géologie du Quaternaire. Université Bordeaux 1.

6. Department of Chemistry and Soil Sciences, School of Sciences, University of Navarra,
Irunlarrea 1, 31080 Pamplona, Spain

Abstract

Study of prehistoric art is playing a major role in the knowledge of human evolution. Many
scientific methods are involved in this investigation including chemical analysis of pigments
present on artefacts or applied to cave walls. In the past decades, the characterisation of
coloured materials was carried on by taking small samples. This procedure had two main
disadvantages: slight but existing damage of the paintings and limitation of the number of
samples. Thanks to the advanced development of portable systems, in-situ analysis of pigment
in cave can be now undertaken without fear for this fragile Cultural Heritage.

For the first time, a portable system combining XRD and XRF was used in an underground
and archaeological environment for prehistoric rock art studies. /n-sifu non-destructive
analysis of black prehistoric drawings and determination of their composition and crystalline
structure were successfully carried out. Original results on pigments used 13000 years ago in
the cave of Rouffignac (France) were obtained showing the use of two main manganese
oxides: pyrolusite and romanechite.

The capabilities of the portable XRD-XRF system have been demonstrated for the
characterisation of pigments as well as for the analysis of rock in a cave environment. This
first in-situ experiment combining X-ray diffraction and X-ray fluorescence open up new

horizons and can fundamentally change our approach of rock art studies.
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