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Archaeological background 

AM megalithic monument had a dagger and a Palmela point, 

in addition to a ceramic carinated vase and a ceramic cup, which 

attribute the burial to a late phase of the Horizon of Ferradeira 

(c. 2250-2000 BC). 
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Soalheironas (cist 4) 

Micro-EDXRF results of grave goods (n.d.: not detected)       
 

Artefact Reference Cu (%) As (%) Pb (%) Fe (%) 

Dagger AM-1 96.5 3.4 n.d. <0.05 

Palmela point AM-2 97.7 2.2 n.d. <0.05 

Dagger SO-1 96.8 3.1 n.d. <0.05 

Throwing point SO-2 97.9 2.0 n.d. <0.05 
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SO necropolis comprised two cists with metals, namely cist 1: a throwing 

point and a ceramic carinated vase; and cist 4: a dagger and an Atalaia 

ceramic cup, which ascribe the necropolis to an early phase of the 

Southwestern Bronze Age (c. 2000-1500 BC). 
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Grave goods were recovered by archaeological excavations at two burial sites in 

southern Portugal: Anta do Malhão (AM) and Soalheironas (SO). 

Anta do Malhão 

Elemental composition 

AM-1 AM-2 SO-1 SO-2 

Microstructural features 

Optical microscopy and SEM-EDS characterization of grave goods 

(F: Forging; A: Annealing; FF: Final Forging; : high amount;  : low amount) 

Artefact Reference Phases Inclusions Post-casting 

Dagger AM-1  and  Cu-As-O (F + A) + FF 

Palmela point AM-2  Cu-As-O (F + A) + FF 

Dagger SO-1  and  Cu-As-O (F + A) + FF(?) 

Throwing point SO-2  Cu-As-O (F + A) + FF 

Typical microstructure with deformed grains, annealing twins and slip bands Intergranular  phase (Cu3As): 

long-term precipitation from a 

supersaturated Cu phase [1] 

elongated inclusion  

high deformation 

Prehistoric metallurgy of copper in SW Iberia 

Chalcolithic/Early Bronze Age 
(c. 3000-1800 BC) 

Bell Beaker (BB) 
(c. 2500-1800 BC) 

Middle Bronze Age (MBA) 
(c. 1800-1200 BC) 

Increased use of arsenical copper (As>2%) in BB and MBA communities [2] 

Chalcolithic arsenical copper results from the 

natural presence of As in copper ores [3] 

 

Increased use of final cold work during the MBA, 

although the hardness is unrelated with As% [4] 

 

High As% not related with hardening,                 

but with silvery colour (Cu3As) 

 

Early arsenical copper alloys used for prestige 

goods such as daggers 

Final remarks 

The technological features of the grave goods from Anta do Malhão and Soalheironas perfectly fit the metallurgical tradition of communities 

inhabiting the Southwestern Iberia during a period of transition from the 3rd to the 2nd millennium BC. 

 

Arsenical copper alloys began to be used for prestige goods of the 3rd millennium BC, becoming the standard for artefacts of the 2nd millennium 

BC, thus indicating the growing awareness of MBA metallurgists of the aesthetic and practical value of this silvery alloy. 


