Light in the cave
How to see the invisible !

Technical & Methodologic development of UV light observation and analysis at Grotte aux Points (Gard, France)

Claire Chanteraud, Marine Quiers, Andréa Maris-Froelich, Julien Monney, Emilie Chalmin
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Photogrammetric model of the Niche aux Points
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Objectives :
Identified and caractarized pictorial matters on the cave’s walls to compared it with raw
material in the archaeological sequence

Méthodologie analytique multi échelle des matiéres colorantes

Hortzons archéologiques
Image des foulles mense 0 2016 (photo . 4. Manney) Mmmm&?ﬂ

Analyse élémentaire des signatures géochimiques par faisceau de protons induits
(PIXE, AGLAE, C2RMF)

Analyse des Hocs de matidre coforantes, des dcalVes de parois
et des préldverments de paroi

Analyses structurales complémentaires : TEM, DRX, puDRX, synchrotron



Macroscopic picture of flake surface
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Plaquette pseu{io hexagonale (fe)

> Observation of silicium avec golf de dissolution

coating with micro
hummocked shape
caracteristics of opale

Morphologie
anguleuse (Ca)

Trace de
dissolution (Ca)
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SEM-EDS observation and analysis - R~ P — e v Morphologie mamelonée (Si)




rst results
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Morphologie

> Observation of silicium anguleuse (Ca)

coating with micro
hummocked shape
caracteristics of opale

Trace de
dissolution (Ca)
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How to detect these invisible minerals on the walls without touching or sampling ?
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How to detect these invisible minerals on the walls without touching or sampling ?

> Arbitrary research on google

Opale UV fluorescence picture and spectra

www.fluomin.org

Arbitrar y Unit

Opale, Navada, USA;
[ Excitation: laser 40Snm
Spectrum: G.8armarin
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> UV fluorescence measurements on Points cave p-samples
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Fluorescence spectra (266 nm exc., left) and UV-light photographs (280 nm,
right top) of Points cave u samples (Quiers et al., under review). Fluorescence
spectra of opal in Castanar cave (bottom right, Garcia-Guinea et al., 2013). 300 400 500 600 700 800 nm
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R _From lab to cave : instrur
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LAB EXPERIMENT IN SITU EXPERIMENT

UV-LIF spectrometer — Optical in situ detection
solid phase (MUESLI) P

Non destructive Camera+ |
Single point or map 280 nm LED

Emission spectra or decay Wall scale UV
illumination

Spectral identification

Optical detection

V-LED illumination

hoto under binocular
on destructive
apid larger scale

Non destructive, no contact
Portable UV-LIF spectrometer —
LUCIOL
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From lab to cave : ’. W,

Fluorescence imaging . - .
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Opal contribution of at least 25% of the

total fluorescence based on fluorescence

spectra (266 nm excitation, Quiers et al.,
under review))

UV light picture of coloured surface

White light picture of coloured
of flakes (278 nm)

surface of flakes




Number of measured points (100 pm step)

100

From lab to cave :
Fluorescence imaging

Number of measured points (100 pm step) Methods compa rison:
50 100 150 )

- More sensitive detection with UV-LIF
method

- BUT good concordance
- Best when opal fluorescence

contributes at least to 25% of the total
fluorescence signal

No opal detection with both methods

Pixels with opal detection for both methods

Pixels with opal detection for only one

of the two methods Cartography of pixels associated with the presence of opal comparing
A and B (no geometric transformation; Quiers et al., under review)
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experlment

Topographic map of Points Cave

J. Monney

Instrumentation for UV photographs
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Ibexes panel










From lab to cave : Field
experiment

P
)

- Amorphous Opal type A, film deposition
under or at the interface with pigments

- Important spread of opal coating on Points
Cave walls, especially on rock art panels.

- Opal formation probably occurred
principally before cave flaking period
(subsequent to ornamentation)

Ongoing questions:

- Wall cave taphonomy

- Dating (Direct or indirect)

- Geochemical interaction with pigment and
rock art conservation

Photographs of the flaking zone umE/er white
and UV light (Quiers et al., under review)
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oy From lab to cave :
Y & Upcoming

En collaboration
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