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Graduate Program ARCHEO
3D Imaging and Geometric Morphometrics

3D imaging in 
Archaeological sciences

Priscilla Bayle

Day 1 (23/06/2022)

>128 000 years ago in Rocamadour
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Sirogne cave

Images Géoportail, D. Mancel, L. Bruxelles
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Sirogne 2013Sirogne 2014Sirogne 2015Sirogne 2016Sirogne 2017Sirogne 2018
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B. Albouy, modified from Bassinot 1994

A cold atmosphere characteristic of “Riss III”

89 remains, at least 10 Neandertal individuals

Images not to scale
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Photograph Scanner 3D Photogrammétrie

Agora 3D
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Magnani et al. American Antiquity 2020

The digital revolution to come: Photogrammetry in archaeological practice
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Confocal microscopy

Krueger & Ungar 2010 ; Rosso et al. PLOS ONE 2018 ; Galland et al. JAS 2018

Marlon Bas
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Look inside

Look inside non-destructively
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Teeth interest many specialists

225 participants from 27 countries
8 scientific sessions
Workshop in PACEA histology lab
Excursion in the Prehistoric sites and decorated
caves of the Vézère valley

17th International Symposium on 
Dental Morphology (ISDM)
Bordeaux 4-7 October 2017

• Dental evolution in deep time
• Teeth and archaeology (humans & animals)
• Dental growth and development
• Dental function and biomechanics
• Odontology and Paleodontology
• Tooth evo-devo
• Genetics and epigenetics
• New methods in dental studies

Africa North America

South America
Asia

Europe

Oceania
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Images not to scale

Sirogne Le PiageMNI = 10 MNI = 5

Dealing with isolated teeth

Bayle & Maureille in Bayle (dir.) 2016; Rougier et al. In Bordes & Lebrun-Ricalens (dir.) 2016
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Coll. I. Crevecoeur, G. Placet, H. Rougier

Towards holistic approaches
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Neandertal

Modern human

Thin Thick

From macroevolution…

Bayle et al. 2010
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enamel
38%

dentine
62%

enamel
50%

dentine
50%



23/06/2022

13

La Chaise S14-7

Roc de Marsal 1
same different
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Correlation between oblique wear & enamel thickness
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Unlocking variation factors

Le Luyer et al. 2014
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Le Luyer et al. 2014

selection of enamel?       
plasticity?

Le Luyer & Bayle 2016
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Bayle et al. 2012

max 4.7 mm max 4.5 mm

Macchiarelli et al. 2013



23/06/2022

16

max 4.7 mm max 4.5 mm

Macchiarelli et al. 2013
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Mathilde Augoyard
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Growing up slowly

Chimpanzee Human
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transmission

Evolution of cognitive 
abilities

Complex societies
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Growing up slowly

Chimpanzee Human

?

Smith & Tafforeau 2008

"real" age at death: 3.76 ans

Neonatal line Death
3.82 ans

The hidden growth history
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Schwartz et al. 2006

Neonatal
line Eye injury (5 sem.)

Hospital visit (25 
& 28 sem.)

Hospital visit
(46 sem.)

Enclosure 
transfer (54 

sem.)

© MPIEA

Bayle & Delagnes 2014, modified from Wood 2010, CAD G. Devilder
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© E. Daynes

Is extended growth
specific to modern 

humans?

What about 
Neandertals?

9 years

1041 days

8.7 years

1100 ± 55 days

Macchiarelli et al. 2006

3 11 µm/day
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Bayle et al. 2013
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adultes

enfants

© D. Laville & A.-m. Tillier; Rendu et al. 2011

La Chapelle-aux-Saints

La Ferrassie

Bruniquel
~ 176 500 yrs

Jaubert et al. 2016
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Life history documentation

Growth
curve

Half-brother
of X2 & X3

Half-sister of X1
Twin sister of X3

Half-sister of X1
Twin sister of X2

X1 ♂

X2 ♀

X3 ♀

Tooth Fairy collection

Le Luyer et al. AJBA 2014; Coll. M. Bas, E. Bocaege, M. Le Luyer, E. Orellana

Learning from extant data

99 individuals
995 deciduous teeth

42 families

Dental tissue proportions

Enamel & dentine microstructures

Microwear texture

Half-brother
of X2 & X3

Half-sister of X1
Twin sister of X3

X1 ♂

X2 ♀

X3 ♀

Tooth Fairy collection

Half-sister of X1
Twin sister of X2

99 individuals
995 deciduous teeth

42 families

Le Luyer et al. AJBA 2014; Coll. M. Bas, E. Bocaege, M. Le Luyer, E. Orellana
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© B. Clarys

Back to Sirogne cave

© B. Clarys
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© A. Delagnes

Thank you for your attention!


