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Abstract 

A human femur diaphysis in the form of a burin was excavated from a secondary 

burial context containing osteological remains and industry in the Archaeological Complex of 

Perdigões (Portugal). The majority of these evidences are thermo-altered and highly 

fragmented. Radiocarbon dates for this context place it in the middle 3
rd

 millennium BC. 

Typological analyses indicate that the human femur fragment is a burin and use-wear 

comparisons suggest that it was used to drill hide. 
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Introduction 

The use of human bone remains as raw material for the production of artefacts is a 

relatively uncommon feature. Many of the known examples come from the New World (e.g. 

Baby, 1961; Hester, 1969; Pereira, 2005; Andrushko et al., 2010) but the earliest known 

evidence is reported in the Middle Palaeolithic site of La Quina, France (Verna and d’Errico, 

2011). Upper Palaeolithic Europe yields several examples of the use of human remains for 

the production of artefacts, such as the Aurignacian sites of southwestern France containing 

perforated or artificially grooved human teeth used as pendants, a practice also recorded on 

Gravettian and Magdalenian contexts (Henry-Gambier et al., 2004; Henry-Gambier and 

White, 2006; White, 2007). Another example are skull-cups, found in the Magdalenian 

(Buisson and Gambier, 1991; Bello et al., 2011), but also in the Neolithic (Boulestin et al., 

2009) and Bronze Age (Cáceres et al., 2007). 

A review of available literature suggests that the majority of human bone tools in the 

Mediterranean region are of Holocene chronology (Camps-Fabrer, 1993; Delibes and Paz, 

2000; Molleson, 2002; Stefanovic, 2006; Soltysiak and Grezak, 2012). Besides these 

examples, the use of human bones to produce tools is not frequent in this region, contrarily to 

what occurs in American prehistoric assemblages (Turner and Turner, 1999; Hargrave et al, 

2015). 

We report the finding of a new case of human bone technology from the Chalcolithic 

levels of the Archaeological Complex of Perdigões (Portugal). 

 

Archaeological setting 

The Archaeological Complex of Perdigões (PDG) is a set of Neolithic-Chalcolithic 

structures mostly distributed within a series of roughly concentric ditched enclosures (Figure 

1). The site is located in Reguengos de Monsaraz in the Portuguese region of Alentejo (South 

Portugal). PDG has been subjected to archaeological research since 1997 resulting in the 

excavation of several different funerary contexts (Lago et al., 1998; Valera and Godinho, 

2009; Valera et al., 2014a, 2014b). A diversified industry on equines, cervids, swines and 

ovicaprid remains (burins, needles, handles, pins, spatulas and pointed utensils in general) 

was excavated from this site. Preliminary studies suggest that specific bones of a specific 

taxon were selected for each typology but no functional information exists yet due to the lack 

of functional analysis. In general, modified bones belonged mainly to the appendicular 

skeleton, although bones from the axial skeleton were also used, namely ribs. 
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Figure 1 

 

Evidence of cremated human remains was found near the centre of the PDG 

enclosures in 2010. The osteological material and the funerary pack excavated from this 

deposit are in a secondary context associated to arrowheads, fauna, very few ceramic items 

and several ivory anthropomorphic figurines. Available palaeobiological data is partial but 

both adult and non-adult human remains were identified, comprising a preliminary MNI of 

105 individuals (Silva and Cunha 2011; Silva et al., 2013; Valera et al., 2014a, 2014b).  

There seems to be no difference in the treatment of human and faunal remains: they were 

disarticulated, most of them were submitted to fire and are highly fragmented in a similar 

manner. Although no indicators of in situ fire were registered there is evidence of fire on both 

fresh and dry bones (Silva and Cunha, 2011). 

The specimen here discussed comes from a level radiocarbon dated to 3850±30 BP, 

2459-2206 cal. BC 2σ (Beta-313720, sample type: human bone) (Valera et al., 2014a). The 

dates obtained for this context are consistent with a secondary continuous and long lasting 

deposition of cremated remains, or depositions over a shorter period incorporating bones 

cremated at different times (Valera et al., 2014a: 23). 

 

Specimen description 

 

A fragment from a well-preserved human left femur with the diaphysis complete 

circumference (maximum length 88 mm, maximum width 31 mm) was identified as a 

possible modified bone (Figure 2). The specimen lacks both epiphyseal portions due to 

fragmentation and anthropic modification in the proximal and distal areas respectively. The 

diameter of the shaft and the robustness of the bone are compatible with an adult individual. 

Signs of complete remodelled periostitis reveal that the individual suffered from an infectious 

disease some time prior to his death. 

With the exception of the proximal portion that presents post-depositional and recent 

fragmentation, the remaining areas of the specimen have the same brownish coloration. 

Surface alterations consistent with taphonomic post-depositional processes involving other 

materials from the same deposit are present in the form of small calcite accumulations, and 

general modification in colour due to exposition to the ashes and coal present in the sediment. 

These changes are evidenced in several materials from the same deposit but this fragment 

does not present fire-induced alterations. 
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Figure 2 

 

The femur distal portion has a bevelled oblique fracture of roughly 40º that 

corresponds to the best-preserved area of the specimen. This portion is interpreted as a 

sharpened active margin with a rounded extremity. The anterior distal portion is battered but 

the adhering bone fragments also have localised polishing and rounding. Morphologically 

this specimen seems to be a burin or a “point” as defined by Scheinsohn (1997). No cutmarks 

or other indicators of anthropogenic fracturation were registered in the remaining surfaces. 

 

Use-wear approach 

 

An observation through FEI QUANTA 600 ESEM (Environmental scanning electron 

microscope) operated at low vacuum mode (LV(ESEM (FEIQUANTA[CC1]) was made in 

order to ascertain details on the polished, rounded and smoothed areas of the bone, and to 

functionally evaluate its technological characteristics. The microscopic analysis allowed to 

confirm the general polishing of the active area. The lesser-polished surfaces of the bone are 

the areas that were less exposed to abrasion and consequently do not present traces of use. 

 

Figure 3 

 

Several oblique and transverse striae were identified, with varying degrees of depth 

and sometimes associated to micro-fractures of the surrounding tissues (Figure 3). The first 

group of marks (Group A) is found scattered in the active extremity, comprising both fine and 

wide semi-perpendicular striae of variable depth. It is possible to interpret these striae as the 

product of the manufacture process (including cutmarks), with some of these striations being 

lightly affected by wearing due to the interaction between the tool and the raw material. A 

second group of marks (Group B) corresponds to deep striae, highly polished in cusps, edges 

and bottoms, oriented semi-perpendicular to the axis of the tool. Although with differences in 

depth, both groups share most of their characteristics and could be the result of small 

variations related to performing the same action. However, studies combining experimental 

activities and ESEM observations characterized this type of microwear as the result of a 

perforation action through rotation movements in order to drill hides (Buc and Loponte, 

2007; Buc, 2011; Santander, 2010). Moreover, studies developed using Metallographic 
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microscope observations described similar use-wear as result of piercing hide with twisting 

motions (as a drill) (Gates St. Pierre, 2007; Mozota and Gibaja, 2015; synthesis in Bradfield, 

2015). 

To strengthen the morpho-functional identification of the tool, the images obtained 

through ESEM observations were compared with others obtained at well-controlled 

experimental activities comprising metallographic and ESEM observations, (Buc, 2011; 

Stone, 2011; Santander, 2010; Santander and López, 2012). Close similarities were found 

between the striae on the Perdigões bone tool and those obtained from other experimental 

tools used in hide drilling. Specifically, with some minor differences in the striae width, two 

experimental artefacts MTBSE-7 and MTBSE-17 (Figure 4), both used in hide drilling, show 

use-wears (Figure 4) matching those found on the archaeological tool recovered from 

Perdigões. MTBSE-7 is a pointed bone tool made from an Ovis aries tibia fragment, worked 

through percussion and grinding, and used in the piercing of dry Ovis aries hide. During the 

experimentation, the artefact was used in 60 strokes, with bi-directional movements in a 90º 

angle over the hide. MTBSE-17 corresponds to a splinter of Ovis aries metatarsus, obtained 

through direct percussion, taking a spontaneously obtained pointed end. This pointed end was 

used to pierce hide with bi-directional movements in a 90° angle. After 60 strokes it became 

blunt, losing all effectiveness and preventing any perforation. 

 

Figure 4 

 

Discussion and conclusions 

 

In this article we presented a burin made on a human femur and we suggest that it was 

used to pierce hide. Three main variables were considered for striae morphology: depth, 

thickness and polishing location. In the case of the striae observed in the PDG specimen, the 

combined observation of these variables reflects an intensive work over soft raw materials of 

animal origin. Use-wear produced during hide piercing could display different morphologies 

and striae organization (Buc, 2011), differences being more closely related with time and 

recurrence of use than to the nature of the raw material. Lemoine (1994) studied bone tools 

from Mackenzie Delta Inuits, stressing the role of grease even on dry skin as a lubricant 

reducing tribological consequences, in the sense that it may decrease the number of striae and 

further wear the striae produced.  
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Another topic is related with the intensive rounding and almost complete absence of 

striae in the tip of the tool. As previously suggested (Buc 2011; Buc and Loponte, 2007; 

Santander, 2010; Santander and López 2012), skin piercing creates intensive polishing on the 

tool, which in combination with grease lubrication produces a very smooth surface with 

almost no striations. Both use-wear indicators (striae and polishing) are well observed in the 

Perdigões artefact, this way strengthening our technological adscription of the tool as a burin 

involved on hide drilling.  

In what concerns its archaeological significance we must emphasize that, as far as we 

know, no published utilitarian human artefacts exists in Western Iberia that could allow for 

further comparison. As it happens in many ditched enclosures throughout Europe, the 

manipulation of human remains outside formal funerary contexts is also documented at 

Perdigões. Scattered human bones were found in structured depositions together with faunal 

remains, pottery shards and stones in ditches 3 and 4 of this enclosure (Valera and Godinho 

2009; Valera et al. 2014a, 2014b). In these contexts, human and faunal remains were 

submitted to a similar treatment. Rather than being accompanied by any particular votive 

material assemblage, they are just one more type of item used in the construction of the 

meaning and purpose of the deposition. Therefore, at Perdigões, human remains are used 

outside formal funerary rites and procedures. However, this is the first time that they were 

identified as raw material for tool production. That brings up ontological questions about this 

particular object. 

At a cognitive level, this artefact raises issues on the human remains de-humanization 

and objectification, or the personification of a particular tool. Its intentional deposition on a 

funerary context where the majority of the industry was submitted to fire, together with the 

absence of indicators of direct contact with fire in the human bone tool, might suggest that 

the preservation of this particular piece was significant enough to prevent risking its 

destruction by fire. 
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Figure 1: Location of Perdigões ditched enclosure; magnetogram of the site (after Valera et 

al., 2014a) with location of the artefact’s context of provenance; detail of the deposition of 

the artefact. 
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Figure 2: Views of the human femur tool from PDG: P = posterior, L = lateral, M = medial, 

A = anterior, Pr = proximal, Di = distal. 
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Figure 3: ESEM details of striae (Groups A and B) identified on the PDG specimen. 
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Figure 4: Comparative experimental bone tools (Santander, 2010). A) MTBSE-7 tool with 

striae and intensive polish as a result of hide drilling revealed over manufacture striation. B) 

MTBSE-17 tool with striae and intensive polish after 60 strokes during hide drilling. 


