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PALAEONTOLOGY AND X-RAYS 
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Why do palaeontologists are interested in X-rays? 

Fragile and unique fossils limit physical preparation 

200 Mys old dinosaur embryo 165 Mys old cephalopod 200 Mys old dinosaur embryo 165 Mys old cephalopod 

Micro-jack-hammer Some sediment must be kept 
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Principle of tomography 
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X-RAY IMAGING OF AFRICAN FOSSILS: A DECADE OF COLLABORATIONS 
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Toumaï 
An Iconic Fossil 

from Chad to start 

the study of the 

African Fossil 

Record 
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VIRTUAL SECTIONING OF THE MANDIBLE 
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Virtual extraction of 

teeth from early 

primate remains 
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VIRTUAL EXTRACTION OF TEETH 
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Teeth of 

hippopotamus-like 

mammals 
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First step into teeth 

microstructure: 

Separating enamel 

and dentine 
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CHARACTERIZATION OF ENAMEL-DENTINE JUNCTION IN 3D 
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From teeth 

microstructure to 

life history of early 

Homo  

giving the age at 

death 
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VISUALIZATION OF DAILY INCREMENTAL LINES  
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Study of early 

Tertiary mammals 

and virtual 

manipulation of 

minute bones 
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1 mm 

MINUTES BONES AND CHARACTERIZATION OF SYMMETRY 
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From qualitative to 

quantitative studies: 

evolution of rodent 

teeth topology 
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QUANTITATIVE ANALYSIS ON TEETH TOPOGRAPHY 
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QUANTITATIVE ANALYSIS ON TEETH TOPOGRAPHY 
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First step into pre-

Tertiary African 

fossils: skull of 

mammal 

foreruenners 
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When Synchrotron 

imaging equals 

former destructive 

analysis 
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VIRTUAL HISTOLOGY COMPARED TO INVASIVE TECHNIQUES 
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VIRTUAL HISTOLOGY COMPARED TO INVASIVE TECHNIQUES 
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VIRTUAL HISTOLOGY COMPARED TO INVASIVE TECHNIQUES 
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Quantitative imaging 

meet genomic 
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EVO-DEVO STUDIES  
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Solving 

identification 

problems on 

Eocene Primates 
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ACCESSING HIDDEN STRUCTURE TO UNDERSTAND EVOLUTION 
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Teeth 

microstructure on 

hominid remains 

from cave-site 
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NON-INVASIVE APPROACH ON UNIQUE SPECIMEN 
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Quantitative 

analysis of the 

hominid Enamel-

dentine Junction 
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Australopithecus 

sediba 
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From the collaboration between South Africa and the 

ESRF, I was able to join the Evolutionary Studies Institute 

at the Witwatersrand University (Johannesburg, South 

Africa) for 2 years post-doc 
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Virtual histology 

on bones of early 

tetrapods 



Page 41 ESRF and African Fossil Reccord l 17/11/2015 l V.Fernandez & P. Tafforeau 

VIRTUAL BONE HISTOLOGY VS. INVASIVE METHODS 
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Data accumulating 

Thickness of 

enamel in the 

genus Homo 
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South Africa 

Joining the ESRF  

Facilitating 

collaborations 
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Outcome of a post-

doc project 

Burrows of mammal 

forerunners 



FIRST FOSSIL BURROW CAST SCANNED 
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DATA FROM THE BURROW SCANS USED FOR SIDES PROJECTS 
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DATA FROM THE BURROW SCANS USED FOR SIDES PROJECTS 
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Synchrotron Vertebrate 

palaeontology spreading 

in South Africa 
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Data on hominid 

leading to more 

and more projects 
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DEVELOPMENTAL PATTERN OF FOSSIL HOMININS 
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DEVELOPMENTAL PATTERN OF FOSSIL HOMININS 
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Number of articles (or upgoing projects) per country  

18 
1 

1 

1 
1 

4 

3 

6 

2 

1 

2 

1 
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Number of articles or (ongoing) projects per country  

18 
1 

1 

1 
1 

4 

3 

6 

2 

1 

2 

1 

2 

Early Cretaceous 

Crocodiles from 

Cameroon 

Example of ongoing 

projects 
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Number of articles (or upgoing projects) per country  

18 
1 

1 

1 
1 

4 

3 

6 

2 

1 

2 

1 

2 
More vertebrate 

palaeontology 

projects 

Study of Permo-

Triassic fauna 

Example of ongoing 

projects 
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18 
1 

1 

1 
1 

4 

3 

6 

2 

1 

2 

1 

2 

Brain case of 
mammal forerunners 

South Africa 

 

 

Example of ongoing 

projects 

Number of articles or (ongoing) projects per country  
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18 
1 

1 

1 
1 

4 

3 

6 

2 

1 

2 

1 

2 

Burrows of mammal 

forerunners 

South Africa 

 

 

 

Example of ongoing 

projects 

Number of articles or (ongoing) projects per country  
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18 
1 

1 

1 
1 

4 

3 

6 

2 

1 

2 

1 

2 

Dinosaur embryos 

South Africa 

 

 

Example of ongoing 

projects 

Number of articles or (ongoing) projects per country  
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A WORLDWIDE COMMUNITY 
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A WORLDWIDE COMMUNITY 

In Blue: country from which material was scanned for palaeontological studies 
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and BM05 

The African Light 
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