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Techno-functional
analysis applied to
human bones



To reconstruct :

e the treatment of the living
o the way of using tools on human bodies
e the treatment of the dead (operations / technical sequences / processes)
o the way of using tools on human bodies
o the technical actions of thanatopraxy before deposition
o the post-depositional actions after deposition
e the use of the human bone
o manufacture

o use

To interpret

e practical and ritual actions



Applications /

Neolithic trephination
Photograph : D. Kurin
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Monk sky burial (Dari, Qinghai, China)
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Maya (?) regalia on human femora -
Ethnologische Museum (Berlin)
Photograph : P. Gaussin




Techno-functional
analysis applied to
human bones



Technological Approach with multiple facets

Thanato-archaeology study:

Taphonomic analysis:

Technological analysis:

Experiments:



Technological Approach with multiple facets

Thanato-archaeology study:

Bioarchaeological data

Taphonomic analysis:

Technological analysis:

Experiments:



Thanato-archaeology / biological data

Differentiate biological stigma linked to
pathology / activity and anthropic
modifications

tricky marks :

e some vascular imprints

Vascular imprints on a pelvis
Photograph : J. Kerner, MNHN, inv. 23691_B495




Thanato-archaeology /
biological data

Differentiate biological stigma linked to
pathology / activity and anthropic
modifications

tricky marks :

e some vascular imprints
e muscle attachments imprints

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




Thanato-archaeology / biological data

Differentiate biological stigma linked to pathology / activity and anthropic modifications
tricky marks :

e some vascular imprints
e muscle attachments imprints (temporal bones)
e chirurgical interventions marks



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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e some pathological alterations of the bones




Thanato-archaeology / biological data

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



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



Technological Approach with multiple facets

Thanato-archaeology study:

Funerary taphonomy

Taphonomic analysis:

Technological analysis:

Experiments:



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



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




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

Fosse 257



Technological Approach with multiple facets

Thanato-archaeology study:

Taphonomic analysis:

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

Reconstruct events linked to Funeral Rites

Technological analysis:

Experiments:



Taphonomical Analysis

‘Preparator’s marks’ (Shipman 1981:366)
Natural crushing

Alterations linked to storage in storerooms,
etc.

Differentiate anthropic and
natural alterations from
anthropic modifications

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



Technological Approach with multiple facets

Thanato-archaeology study:

Taphonomic analysis:

Technological analysis:
Reconstruct the modus operandi, Recognize the tools

Experiments:



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

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



Technological Approach with multiple facets

Thanato-archaeology study:

Taphonomical analysis:

Technological analysis:

Experiments:

On faunal bones / data from ethnological observations



Experiments

Validation of hypothesis about operational sequences

Photograph : J. Kerner



Archaeological
case studies



Neolithic dentistry at Merghargh (Pakistan)

Surgery on the XIX™" century (Europe)



Neolithic dental care

Context:

Localisation:

Marks:

Action:

Medica| pU rpose: © L. Bondioli (Musée L. Pigorini, Rome) & R. Macchiarelli (Univ. Poitiers)



Early maxillectomy techniques

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

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

Photograph : J. Kerner



Early maxillectomy techniques by Joseph Gensoul

Marks and localisation :

Actions:

Medical purpose:

Photograph : N. Benmoussa



Identification of
Post-funerals Gestures
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Action :

Photograph : J. Kerner




Context :

Marks :

Action ;

© Alamy Stock Photo




Context :

Marks :

Photograph : N. Benmoussa




Tool ;

Action :

Photograph : N. Benmoussa




Context :

Marks :

Use:

© Scott Haddow, Catalhdyiik Research Project




Ice or Salt Skates from Marsal (Iron Age)

Site of “La
Digue”, Marsal
(France) (olivier 2005)

Salt craftshop

Iron Age




/ Taphonomy

Marks :

Archaeological fact :

Photograph: J. Kerner




/ Manufacture

Marks :

Action :

Photograph: J. Kerner




Photograph: J. Kerner



Photograph: J. Kerner



Ptolemaic mummies (Egypt)

Ding si shan bodies (China)



Evisceration on
Ptolemaic Times

Marks :

Localisation :




cutting and scraping

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

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

Charlier)




Dismemberment at Ding si
shan

Photograph : Pr. X. Fu



Thanks for your
attention



From PréTech Lab (functional analysis) : Eva David, Alexandra Legrand (Simo MAE), Isabelle Sidéra
From Anthropo Lab (forensic anthropology) : Nadia Benmoussa, Philippe Charlier

From Musée National d’Histoire Naturelle : Alain Froment, Véro, Eloise Quétel

From Marsal Team : Laurent Olivier, Julie Arteta

From Ding si shan Team : Pr. Li Fa-jun & Pr. Fu Xian-guo, Bo-yu Chen

From LIP6 Lab (infography) : Aurélien Deharbe
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