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The first miners and metallurgists in Akjoujt region 

Courcier Antoine 



MICUMA, Guelb Moghrein, 1955. ANOM 

State of art 



Previous works: IFAN works (1945-1973) 

 Raymond Mauny & Jean-Jacques Hallemans (1947-1962) 

Mauny, Mission dans l’Adrar de Mauritanie, 16 Janvier- 15 Février 1953 

In the vicinity of Akjoujt: 

- ancient mines, 

- extractive lithic tools, 

- metal objects. 

R. Mauny, J.J. Hallemans, 1957 

First hypothesis about the origins and development 

of the ancient metallurgy 



Nicole Lambert’s works (1965 -1983) 

Akjoujt, Guelb Moghrein, 1953. R. Mauny 

Akjoujt, Guelb Moghrein, 1959. ANOM 

  eastern Guelb Moghrein 

  western Guelb Moghrein 

Strickland et al., 2001 



Lambert, 1965 

Lambert, 1975 

(western Guelb Moghrein) 

 “grotte aux chauves-souris” mine 

2776 ± 126 BP - 2350 ± 110 BP  

 

1305 - 197 cal. BC 

2 cavities connected 

largest : 19m × 5m 

400m3 

Nicole Lambert’s works (1965 -1983) 



Strickland et al., 2001 

 “grotte aux chauves-souris” mine 

© MCM 

Nicole Lambert’s works (1965 -1983) 



Many questions still remain... 
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supported 

human and logistic ways 

private mining company 

Mauritanian Copper Mine 

MCM 

financially and scientifically 

Ministère de l’Europe et des 

 Affaires Etrangères 

MEAE 



Cultural & scientific network 

Ministère de la Culture et de 

l’artisanat 

Ambassade de France  

à Nouakchott 

Office National des Musées  

de Mauritanie 

Ville  

d’Akjoujt 



Problematic 

Origin and development of  

the metallurgy 

in Saharo-Sahelian zone 



Aims 

Characterize copper metallurgy 



Aims 

Fieldworks 

Laboratory 

Circulation and inter-cultural relationships 

linked to copper metallurgy 



Aims 

Fieldworks 

Laboratory 

Circulation and inter-cultural relationships 

linked to copper metallurgy 



Aims 

Universities collaboration: formation and teaching 

Toulouse 2 

Jean-Jaures University 

TRACES Laboratory 

Nouakchott University 

History departement 

France Mauritania 



Defend heritage & revive economy in Inchiri region 

Aims 



Research area 

80 km 





Research area 

Surveys (2016-

2017) 



Research area 

Excavations (2017) 
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Preliminary results 

1st – 2nd campaigns 

2016-2017 



ancient mines 



ancient mine known 

mine known 



discovered mines 5 mining districts 

(~ 5 – 16 mines) 

mine known 

mining district 



discovered mines 

mine known 

mining district 

mine discovered 

5 mining districts 

(~ 5 – 16 mines) 

total :  

45 mines found 
400 m “grotte aux chauves-souris” 



cutting face copper ores 

malachite 

chrysocolla 

extraction with 

lithic hammer 



extraction with 

lithic hammer 

cutting face copper ores 

malachite 

chrysocolla 



extraction with 

lithic hammer 

cutting face copper ores 

malachite 

chrysocolla 



iron ores 

hematite 

goethite 

Charcoals 

cutting face 



cutting face iron ores 

hematite 

goethite 



extraction : 

- iron ores ? 

- pigments ? 

- flux for copper smelting ? 

cutting face iron ores 

hematite 

goethite 



extraction with 

lithic hammer 

fire-setting 

and / or 

copper ores 

& 

arsenical copper ores 

small cavities 

Georgien 27.07.11_Feuersetzen Un_Video-18.MOV


large cavities 



large cavities 



large cavities 

Charcoal 



Maass, 2017 

2 (3?) entrances 

 

2 (3?) levels 

 - 5.80m × 1m 

 - 6m × 4m 

connected by pit access 

 

lateral small galleries 

 

excavations still in progress 

fire-setting 

large cavities 

Georgien 27.07.11_Feuersetzen Un_Video-18.MOV


metallurgical camps 



mine known 

mining district 

metallurgical camps known 

site known 

camps known 



metallurgical camps discovered 

mine known 

mining district 

camps found 

site known 

camps known 



metallurgical camps discovered 

mine known 

mining district 

camps found 

site known 

camps known 



metallurgical camps discovered total:  

58 metallurgical  

camps found 

mine known 

mining district 

camps found 

site found 

site known 

camps known 



metallurgical camps discovered 

2nd – 1er millennia BC  

total:  

58 metallurgical  

camps found 

mine known 

mining district 

camps found 

site found 

site known 

camps known 



metallurgical camps discovered 

2nd – 1er millennia BC  

1er mill. BC 

5e – 7e centuries AD.  

total:  

58 metallurgical  

camps found 

mine known 

mining district 

camps found 

site found 

site known 

camps known 



Z-8-H-W-7 

slags heap 
metallurgical furnaces 

crushed slags heap 

metallurgical camps / metallurgical sites 



Z-8-H-W-28 

slags heap 
Metallurgical furnaces 

crushed slags heap 

 

crushing/milling  

ores 

metallurgical camps / metallurgical sites 



metallurgical camps / metallurgical sites 



10 m 

10 m 

A B C 

1 

2 

3 

A1 

D E 

2 m 

5 

6 

2 m 

metallurgical camps / metallurgical sites 



metallurgical camps / metallurgical sites 

copper ores crucibles frag. furnace wall frag. 

slag metal prills 



metallurgical camps / metallurgical sites 



metallurgical camps / metallurgical sites 



characteristics: 

•  crushing/grinding ores workshops 



Crushing / grinding 



Crushing / grinding 



Beneficiation 



CONCENTRATE 

concentrated ores 

STERILE 

hostrock 

Raw Material 

ores powder 

beneficiation 

smelting process ? 



characteristics: 

•  crushing/grinding ores workshops 

•  furnaces  



31 - 42 cm 

characteristics: 

•  furnaces  

•  crushing/grinding ores workshops 



characteristics: 

•  furnaces (walls,  

•  crushing/grinding ores workshops 



Bessac, 1958 

characteristics: 

•  furnaces (walls,  

•  crushing/grinding ores workshops 



Bessac, 1958 

characteristics: 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



flux (?) 
hematite 

goethite (?) 

concentrated 

ores 
malachite chysocolla 

smelting process ? 



characteristics: 

•  crucibles 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



characteristics: 

•  slags heap 

•  crucibles 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



characteristics: 

•  crushed slags heap 

•  slags heap 

•  crucibles 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



characteristics: 

•  metal prills 

•  crushed slags heap 

•  slags heap 

•  crucibles 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



73 g 

sand casting 

93,5% Cu 

3% Fe, 3% Mn, 0,4% Ni 

characteristics: 

• semi-manufactured metal object 

•  metal prills 

•  crushed slags heap 

•  slags heap 

•  crucibles 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



characteristics: 

•  metal objects (copper,  

• semi-manufactured metal object 

•  metal prills 

•  crushed slags heap 

•  slags heap 

•  crucibles 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



characteristics: 

•  metal objects (copper, iron) 

• semi-manufactured metal object 

•  metal prills 

•  crushed slags heap 

•  slags heap 

•  crucibles 

•  furnaces (walls, tuyère) 

•  crushing/grinding ores workshops 



mine known 

mining district 

camps known 

camps found 

relation between location of  

metallurgical activities and humid zones ? 



3rd campaign:  

aims & process 



Taziast 

Akjoujt 



Guelb Moghrein oriental  

Z-1-M-12-A 

Z-7-H-W-27 

10 juillet - 02 Août 2018 

Z-7-H-W-44 

Z-7-H-W-45 

Fouilles 



Mine El’Bawma 

 بومة

Z-7-H-W-27 

10 juillet - 02 Août 2018 

Z-7-H-W-44 

Z-7-H-W-45 

Fouilles 

Grand-duc ascalaphe 

Pharaoh Eagle-Owl 

 
© André Wiertz 



Z-7-H-W-27 

03 - 04 Août 2018 

Z-7-H-W-44 

Z-7-H-W-45 

Z-9-H-W-18 

Fouilles 

sondage 

Mine El’Bawma 

 بومة



Z-7-H-W-27 

Fouilles 

Z-7-H-W-44 

Z-7-H-W-45 

sondage 

Z-9-H-W-18 

05 - 15 Août 2018 

paléoenvironnement 

Mine El’Bawma 

 بومة



3rd campaign:  

preliminary results 



Metallurgical site Z-7-H-W-97 



Metallurgical site Z-7-H-W-97 



Metallurgical site Z-7-H-W-97 

F.1 F.2 



F.2 

Metallurgical site Z-7-H-W-97 

F.1 F.2 



F.2 

Metallurgical site Z-7-H-W-97 

F.1 F.2 

2.75 m 



F.2 

Metallurgical site Z-7-H-W-97 

F.1 F.2 

• walls furnace 

• charcoal 

• metal prills 

• walls furnace 

• charcoal 

• crucible frag. 



F.2 

Metallurgical site Z-7-H-W-97 

F.1 F.2 

• walls furnace 

• charcoal 

• metal prills 

• walls furnace 

• charcoal 

• crucible frag. 

smelting furnace melting furnace 



Metallurgical site Z-7-H-W-45 



Metallurgical site Z-7-H-W-45 

Pot-bellows 

Töchterle U. et al., 2013 



Metallurgical site Z-7-H-W-45 



Metallurgical site Z-7-H-W-45 

Results  

(excavation in progress, 40% done) 

• ores:  

 primary ores 

 secondary ores (alluvial placer ?)  

123 



Metallurgical site Z-7-H-W-45 

• slags: 

Results  

(excavation in progress, 40% done) 

• furnace walls:  

• ores:  

44 

123 

437 



Metallurgical site Z-7-H-W-45 

Results  

(excavation in progress, 40% done) 

• sinter base of furnace: 

• slags: 

• furnace walls:  

• ores:  123 

437 

44 

2 



Metallurgical site Z-7-H-W-45 

Results  

(excavation in progress, 40% done) 

• metal prills: 

• sinter base of furnace: 

• slags: 

• furnace walls:  

• ores:  123 

437 

44 

2 

132 



Metallurgical site Z-7-H-W-45 

Results  

(excavation in progress, 40% done) 

• crucible fragments: 

• metal prills: 

• sinter base of furnace: 

• slags: 

• furnace walls:  

• ores:  123 

437 

44 

2 

132 

5 



Metallurgical site Z-7-H-W-45 

Results  

(excavation in progress, 40% done) 

• metal objets:  
 hammered metal prill 

• crucible fragments: 

• metal prills: 

• sinter base of furnace: 

• slags: 

• furnace walls:  

• ores:  123 

437 

44 

2 

132 

5 

3 



Metallurgical site Z-9-H-W-18 

Furnace discovered in 2017 

7.1 km to the West of the mine: 

- furnace walls with slaggy encrusting, 

- slags, 

- copper bearing rocks, 

- metal prills. 

 

smelting furnace ? 

 



Metallurgical site Z-9-H-W-18 



Metallurgical site Z-9-H-W-18 



Metallurgical site Z-9-H-W-18 

charcoal 

slag 

copper matte 

sinter base of the furnace 

smelting copper furnace !!!!! 



Welcome to participate with us to  

the archaeological fieldworks ! 
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Thanks to : 

Laboratoire TRACES : 

MCM – First Quantum: 

IMRFP:  

François-Xavier Fauvelle, Philippe Miroux,   

Caroline Robion-Brunner, Laurent Bruxelles, Sandrine Baron 

Clive Newall, Antony Mukutuma, Robert Longley, Ted Kowalski, Karl Morley 

Sidi Mohamed Malik, Mohamed Nour Mohamed Abdallahi, Ahmed Kerkoub 

Mohamed Abdoullah Ould Bagga, Abdoullah Samouri, Mohamed Hamoud 

Ahmed Salem Mantallah, Abdirahman Iltireh, Craig Landman, Eric  Girard 

Bouna Ely Ould Saleh 

Youba Ould Cheikhna, Mohamed Bechry, Ethmane Dadi Essaid 
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Ambassade de France à Nouakchott :  

Monsieur l’Ambassadeur Joël Meyer,  

Monsieur le Conseiller de coopération et d’action culturelle Raphaël Malara 

Ministère de l’Europe et des Affaires Etrangères 

Thanks to : 

Salihy Nami  

Ministère de la culture et de l’artisanat 



Thank you ! 


