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Techno-functional 
analysis applied to 

human bones

Applications



Applications
To reconstruct :

● the treatment of the living
○ the way of using tools on human bodies

● the treatment of the dead (operations / technical sequences / processes)
○ the way of using tools on human bodies
○ the technical actions of thanatopraxy before deposition
○ the post-depositional actions after deposition

● the use of the human bone
○ manufacture
○ use

To interpret

● practical and ritual actions



Applications / 

History of medicine
● Chirurgical technics during prehistoric times

○ trephinations (Perrot 1969)

○ amputations (Buquet-Macon et al. 2012)

○ necropsy (Le Mort & Duday 1987)

○ obstetrics (feototomy, use of forceps for extraction - cases 
of Poundbury (Gourevitch & Malinas 1996) and Cagny (Corde et al. 2013))

● Chirurgical technics and medical teaching during historic times
○ comparison between text and remains (Benmoussa et al. 2016)

○ learning on body parts : Londres (Fowler et al. 2012) Newcastle (Chamberlin 2012)

Neolithic trephination 
Photograph : D. Kurin



Applications / 
Funerary practices

● Thanatopraxy = functional sequence
○ embalming

● Complex funerary handlings = 
functional and ritual sequence

○ momification
○ dismemberment / excarnation 
○ scalding

■ understanding toward various actions : 
cannibalism, sky burials, mos 
teutonicus

Monk sky burial (Dari, Qinghai, China)

Cliché anonyme

 



Applications / Artefacts made of human bone
● Procurement on human 

bodies

Cutmarks

● Manufacture

Sawing, carving by pressure, 
drill, ...

● Using

Usewear analysis on the hole

Maya (?) regalia on human femora - 
Ethnologische Museum (Berlin)
Photograph : P. Gaussin



Techno-functional 
analysis applied to 

human bones

Methods



Technological Approach with multiple facets
Thanato-archaeology study:

Bioarchaeological data 

Funerary taphonomy

Taphonomic analysis: 

Recognize unintentional alterations of the bones (ancient or modern ones)

Reconstruct events linked to Funeral Rites

Technological analysis: 

Reconstruct the modus operandi, Recognize the tools

Experiments:

On faunal bones / data from ethnological observations
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Thanato-archaeology / biological data
Thanato-archaeological methods (Duday et al. 1990) applied to Techno-functional studies  
on human bones :

 

Vascular imprints on a pelvis 

Differentiate biological stigma linked to 
pathology / activity and anthropic 

modifications

tricky marks : 

● some vascular imprints

Photograph : J. Kerner, MNHN, inv. 23691_B495



Thanato-archaeology / 
biological data

Muscle attachments imprints on temporal bones 
Photograph : J. Kerner, MNHN, inv. 23698

Differentiate biological stigma linked to 
pathology / activity and anthropic 

modifications

tricky marks : 

● some vascular imprints
● muscle attachments imprints 



Thanato-archaeology / biological data

Thanato-archaeological methods (Duday et al. 1990) applied to Techno-functional studies  
on human bones :

Differentiate biological stigma linked to pathology / activity and anthropic modifications

tricky marks : 

● some vascular imprints
● muscle attachments imprints (temporal bones)
● chirurgical interventions marks
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Thanato-archaeology / biological data

Thanato-archaeological methods (Duday et al. 1990) applied to Techno-functional studies  
on human bones :

Differentiate biological stigma linked to pathology / activity and anthropic modifications

tricky marks : 

● some vascular imprints
● muscle attachments imprints (temporal bones)
● chirurgical interventions marks
● some pathological alterations of the bones
● desiccation of articular cartilage

 



Photograph : J. Kerner, MNHN, inv. 1926-B495
Desiccation of articular cartilage



Technological Approach with multiple facets
Thanato-archaeology study:

Bioarchaeological data 

Funerary taphonomy

Taphonomic analysis: 

Recognize unintentional alterations of the bones (ancient or modern ones)

Reconstruct events linked to Funeral Rites

Technological analysis: 

Reconstruct the modus operandi, Recognize the tools

Experiments:

On faunal bones / data from ethnological observations



Thanato-archaeology / funerary taphonomy

Reconstruct the burial environment (empty/filled space ; shape of the pit ; 
formwork, etc.)

● Observation of preserved labile osteological articulations 
The grasp of the stage of decay of cadavers at the moment of the deposit and 
analysis of the way bones are moving into the grave after the deposit

Differentiate natural drops / disturbance from anthropic post-depositional manipulations

 



Le Mormont / 100 BC
Photograph and drawings : P. Moinat



Decapitation VS sitting position in an empty space
Photograph and drawings : P. Moinat



Technological Approach with multiple facets
Thanato-archaeology study:

Bioarchaeological data 

Funerary taphonomy

Taphonomic analysis: 

Recognize unintentional alterations of the bones (ancient or modern ones)

Reconstruct events linked to Funeral Rites

Technological analysis: 

Reconstruct the modus operandi, Recognize the tools

Experiments:
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Taphonomical Analysis

‘Preparator’s marks’ (Shipman 1981:366)
Natural crushing
Alterations linked to storage in storerooms, 
etc.

‘Preparator’s marks’ on pelvis from MNHN collections
Photograph : J. Kerner 

Differentiate anthropic and 
natural alterations from 
anthropic modifications



Technological Approach with multiple facets
Thanato-archaeology study:

Bioarchaeological data 
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Taphonomic analysis: 
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Experiments:
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Technological Analysis

Cut marks, scraping marks, sawing marks, snatching, etc.

● Observations carried out at macro and microscopic scales
● Analysis of morphology, orientation and  localisation of the marks
● Adaptation of the technique to empirical knowledge on human anatomy

Identification of intentional VS accidental anthropic modifications



Technological Approach with multiple facets
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Experiments:
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Experiments

anthropic marks linked to 
precise gestures

video / photograph 
recording

comparison with 
archaeological data

possible future works : usewear analysis on lithic tools

Photograph : J. Kerner

Validation of hypothesis about operational sequences



Archaeological 
case studies



History of medicine

Neolithic dentistry at Merghargh (Pakistan)

Surgery on the XIXth century (Europe)



Neolithic dental care
Context: site of Mehrgarh (Pakistan) Early neolithic 

11 cases of  in vivo dental perforations 

Localisation: occlusal surface of a second inferior 
molar

Marks: size : 2,5 mm (diam) / 1,5 mm (deep)

bow drill with lithic spike (same tool for jewellery)

Action: Abrasive technique : Coring

Medical purpose: Care of a tooth decay? © L. Bondioli (Musée L. Pigorini, Rome) & R. Macchiarelli (Univ. Poitiers)



Early maxillectomy techniques

Dupuytren museum skull (1842), 
donation from Dr Pigné.

Photograph : J. Kerner
Jean Marie Vericel first maxillectomy by Gensoul: before-after surgery
Courtesy of French National Academy of Medicine and BIU santé-Paris



Early maxillectomy techniques by Joseph Gensoul
Marks and localisation : 

cut marks on the face 

sawing of zygomatic arcade

Actions: 

removal of epidermis

excision and removal of the 
tumor

Medical purpose: cancer 
treatment

Photograph :  N. Benmoussa



Identification of 
Post-funerals Gestures

Between Devotion and Opportunism



Gestures of devotion 
and “lustres” 

Context : Capela dos Ossos, Évora 
(Portugal)

ossuary chapel - XVIIIth century AD

Marks : lustres

Action : touching of payers

Photograph : J. Kerner



Gestures of devotion 
and “lustres” 

Context : Catacombs of Napoli, 
Cemetery of Fontanelle (Italy)

Skull of Donna Carmela

Marks : lustres

Action : touching of payers

© Alamy Stock Photo



Creation of royal 
relics

Context : Basilique 
Saint-Denis / reliquary

mandible of Saint Louis

Marks : sawing marks

Photograph : N. Benmoussa



Creation of royal 
relics

Tool : modern tool

Action : unknown…. for now

Photograph : N. Benmoussa



Neolithic tooth pendant

Context : Çatal Höyük (Turkey) 
Neolithic

Marks : abrasion on the root
lustres on the hole (usewear)

Use : Tooth pendant 

© Scott Haddow, Çatalhöyük Research Project



Ice or Salt Skates from Marsal (Iron Age)

Context : 
Site of “La 
Digue”, Marsal 
(France) (Olivier 2005)

Salt craftshop 

Iron Age

Photograph: J. Arteta



Ice or Salt Skates from Marsal (Iron Age) / Taphonomy

Marks : Rodent tooth marks

Archaeological fact : 
unprotected storage of the 
artefacts

Photograph: J. Kerner



Ice or Salt Skates from Marsal (Iron Age) / Manufacture

Photograph: J. Kerner

Marks : abrasion 
: filing 
(intentional)

sawing 
(intentional) and 
snatching 
(accidental)

Action : 
manufacture 

failed repairing



Ice or Salt Skates from Marsal (Iron Age) / Use

Photograph: J. Kerner



Ice or Salt Skates from Marsal (Iron Age) / Use

Photograph: J. Kerner

Marks : filtering of cortical thickness
             fine parallel lines
             strict linear orientation of the usewear 
marks

Function & use : skates sled in order to transport 
salt from extraction’s place to craftshop



Funerary Practices

Embalming processes / 
Ptolemaic mummies (Egypt)

Funeral dismemberment / 
Ding si shan bodies (China)



Evisceration on 
Ptolemaic Times

Marks : juddering marks = 
“traces de broutements”  
(Dauvois 1974:80)

Localisation : On 
endothoracic 23 709 
mummy’s rib

(MNHN collections)



Evisceration on 
Ptolemaic Times

Marks : cutting and scraping

Repartition : regular pattern of scraping 
marks on several rib cages following 
the layout hereafter 

Action : Extraction of lungs from the 
inside of thoracic cavity / difficulty 
linked to pathology (pleural plaque diag. Ph. 

Charlier)

Kerner et al. 2014



Dismemberment at Ding si 
shan

The original lecture includes 18 other slides about 
dismemberment at Ding si shan (China, Neolithic 
times)

These slides cannot been published because of 
copyright issues.

Photograph : Pr. X. Fu



Thanks for your 
attention

kerner.jennifer@gmail.com
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