
Rachad ALAMI 

1st International Conference on Applications of Radiation 
Science & Technology 

ICARST 

 

IAEA, Vienna - April 24th – 28th 2017 

 

CNESTEN 

 

Radiography and other radiation related techniques 

 in the service of the Preservation  

of the Moroccan Historical Heritage 



Radiography and other radiation related techniques in the 

service of the Preservation of the Moroccan Historical Heritage 

CNESTEN 

 
Principles  

of  

Museum Curators - Scientists 

Relationship  



 Homo Sapiens 

Femur 
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Assistance to archeologists 



Statue of Ptolémée  
(King of Morocco, 40 a. J.C.) 

‘‘Last Pharaon’’ 
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Assistance to museum curators in verifying the 

state of conservation of artifacts 

Rabat Archeological Museum 



Juba II King of Morocco -  
(25b.J.-C.-23a.J.-C) 

Drachme Juba II-
Cleopatra  Sélénée 

Ptolémée 
 (King of Morocco, 40 a. J.C.) 

‘‘Last Pharaon’’ 
Drachme Juba II-Ptolémée 

Clopatra 

Cleopatra Sélénée 
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Rabat Archeological Museum 
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Assistance to museum curators to better know about 

previous restores without trace in the archives 

Statue of Ptolémée (King of Morocco, 40 a. J.C.) 
‘‘Last Pharaon’’ 
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Assistance to museum curators in verifying the 

state of conservation of artifacts 

Checking the overall stability of Statue of 
Ptolémée (King of Morocco, 40 a. J.C.) 

‘‘Last Pharaon’’ 

All parts checked ! 



Thésée & Minotaure (bronze) - 
Lixus 

Ivory Pyxide with story-telling 
sculpture - Sala 
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Rabat Archeological Museum 



Rabat Archeological Museum 

Horse and Rider (bronze) 
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Assistance to museum curators 

in verifying the state of 

conservation of artifacts 



When radiography becomes …art! 
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Assistance to museum curators 

in verifying the state of 

conservation of artifacts 



Why are you 

looking at me ? 



Parade helmet in bronze – Volubilis, 
roman period (60-80 ap. J.C.) 

Rabat Archeological Museum 
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Assistance to curators  

in verifying the state of conservation /  

to better know about previous restores 

X Ray Radiography 

 + 

 X Ray Fluorescence Analysis (PMI) 

without sampling & without contact  

Mg up to U 



Ephebe with ivy crown – 
Bronze (H.: 140 cm) 

Gold Almohad dynasty Dinar 
(Au: 95%; Ag: 5%) 
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Assistance to curators 

to better know about previous restores / 

material characterization 

Rabat Archeological Museum 
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Assistance to curators  

to better know about previous restores / 

Material characterization 

Same meterial 

X Ray Fluorescence Material 

Chacterization 

Material origin of restored part? 

After deep checking 

Ephebe with ivy crown  
Bronze (H.: 140 cm) 

Restored part 

Sole of 

left foot ! 
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XRF (PMI) 

Currencies 

Hairpin 

X RT + XRF 

Venus & Bacchante 
Statues 

Arm of cuirassed 
statue 

Volubilis Archeological Site 



Vénus statue with  

Eros overcoming a dolphin. 

X RT XRF 
Elément Teneur (%) 

Blal 63 

Ca 37,033± 0,104 

S 0,089± 0,057 

Fe 0,046± 0,005 

Ag 0,026±0,002 

Te 0,015±0,003 

Mn 0,022± 0,006 

Cs 0,009±0,001 

Sr 0,009±0,001 

Material Characterization 
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Bacchante wearing 
a long gown and 
holding a scepter 

X RT XRF 
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Elément Teneur (%) 
Bal 54% 

Ca 45,91±0,126 

S 0,115±0,069 

Fe 0,054±0,005 

Ba 0,039±0,005 

Ag 0,020±0,002 

Mn 0,018±0,005 

Sr 0,013±0,005 

Ti 0,012±0,005 

Ni 0,013±0,003 

Te 0,010±0,002 

Pb 0,006±0,001 

Cs 0,006±0,001 

Sb 0,004±0,001 

Sn 0,003±0,001 

Material characterization 

Volubilis Archeological Site 



Right arm half-lifted from a cuirassed statue 

Elément Teneur (%) 

Cu 40,215±0,198 

Pb 36,236±0,192 

Sn 10,26±0,077 

Si 8,354±0,149 

Al 2,737±0,339 

Ti 0,966±0,016 

Fe 0,641±0,017 

Zn 0,277±0,017 

Sb 0,138±0,010 

V 0,126±0,008 

Cr 0,027±0,007 

Zr 0,018±0,003 

Material characterization 
Cracks Corrosion  
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X RT XRF 
Volubilis Archeological Site 



Objet contrôlé 
Monnaie romaine 

Empereur Vespasian 

Elément Teneur (%) 

Au 99,14 

Fe 0,742 

Cu 0,020 

Roman currency 

Front side Pile side 

 

Vespasian Emperor  
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Volubilis Archeological Site 

Objet contrôlé Monnaie Idrisside 

Elément Teneur (%) 

Au - 

Fe 0,155 

Cu 51,009 

Ni - 

Cr 0,038 

Ag 44,055 

Si 3,518 

Pb 0,377 

Ti 0,161 

P 0,136 

V 0,088 

Idrissid dynasty 

currency 

Front side Pile side 

 



Bone ? Ivory ? 

Hairpin (dolphin) - 

Roman period 

Question from the curator: bone or ivory ?  

 Mg? 

Radiography and other radiation related techniques in the 

service of the Preservation of the Moroccan Historical Heritage 

CNESTEN 

 

Volubilis Archeological Site 

   Echantillon 

Elément 

Epingle 

dauphin (%) 

La phase 

inorganique 

de l’os (%) 

Bal 48,991   

Ca 32,176 39 

P 16,283 17 

Si 1,076 2,4 

S 0,541 - 

F 0,520 - 

Cl 0,130 0,1 

K 0,065 0,2 

Only difference in composition: Mg ! 



Borj Bab Marrakech - 
Essaouira 

Timel Mosque 
Almohads dynasty 

(XIIth C.) 
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Abu Al-Hassan Al Marini 

mausoleum - Chellah 

Planned studies 



Other planned studies 
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Juba II King of Morocco -  

(25b.J.-C.-23a.J.-C) 

Thank you for 

your attention 
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