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Preface

This book was conceived of and created within the EU Culture 2000 programme
Líaing and Dyíng in the Roman Empire: New Perspectiaes in Funerary Archaeology, Cultural
lnJluences ftom the Centre to the Periphery (Culture 2000, Framework Programme CLT
2004/A1/IT-350). Based on our common interest and activiý in funerary archaeology we
initiated and developed this programme, which was coordinated by the Soprintendenza
Archeologica di Roma and organised in collaboration v/ith the École Frangaise de
Rome, the Collěge de France, the Universiý of Cambridge (UK), the Universiti€s of
Ferrara, Lecce and Pisa, the Universiý of Picardy, the University of Bordeaux 1, the
Ecole Pratique des Hautes Etudes, Kingt College London and the Soprintendenza
Archeologica for Emilia Romagna.

The primary aim of the project was to contribute to the development of common
procedures for excavatiory data collection and study of Roman cemeteries of the imperial
period, through collaboration between archaeologistg anthropologists, historians and
the heritage management sector. It is also aimed at building a lasting network of
European scientific institutions, in order to promote a different way ofworking together
both in the field and in the laboratory. To this end, centres of university research and
teachin& institutions with responsibility for preserving and enhancing cultural heritage,
the Italian Soprintendenze Archeologiche and archaeological contractors and museums
have co-ordinated their actions around common issues and oroblems.

This collaboration took place over the year 2OO+_z005 ánd we hope that it will
expand to other countries and institutions in the near future. It is mainly based on three
principle areas of experience in research and archaeological preservation. The first of
these concems the area covered by the Soprintendenza Archeologica di Roma, which
undertakes the excavation and study of numerous Roman cemeteries, in particular
those identified during a recent Period of intensive operation in the Suburbium oÍ
ancient Rome. The second concems the excavation of the cemeteries at Classe, near
Ravenna, conducted by a large group of archaeologists from ltaly, France, Germany,
and Luxembourg, direct€d by Maria Grazia Maioli, Jacopo ortalli and John Scheid.
The third concems the specialized excavation of the Porta Nocera cemetery at Pompeii,
which has been carried out in collaboration between the Ecole Frangaise de Rome
and the Soprintendenza Archeologica for Pompei under the direction of William van
Andringa and Sébastien Lepetz.

The first discussions of the results took place in meetings organized by John Scheid
at the Collěge de France in Paris (14th_16th February 2005) and by Martin Millett at
the Department of Classics in Cambridge (4th-óth April2005). Those have been tumed
into a book edited by John Scheid (Pour une archéologíe du rituel' Nouuelles perspecti\es de
I,archéologíe funéraire pour l,époque romaine impériale) which is forthcoming in the Collections
de I'Ecole Frangaise de Rome. Aweb site on funerary archaeology has also been set up
housed by the Universiý of Cambridge with the collaboration of the Soprintendenza
Archeologica di Roma and Metafora (a private sector company) (http://www.classics.
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cam.ac.uk/museum/archaeological_research/burials/). On it can be found information
related to th€ Přoject Programme, such as the Presentation of Proiect activities and the
research teams involved, address lists eřc.

Another aim of the proiect was to develop working procedures and means of
communication and scientific dissemination adapted to the issues of funerarv
archaeology. For that purpose, different systems for thó digital processing of information
from cemetery excavations have be€n comPared and standaldised _ in particular those
used by the Institut de Recherche en Archéologie Préventive (as adapted for its Pompeii
excavation), by the Soprintendenza Archeologica di Roma and by the team at Classe,
Ravenna. This has led the Soprintendenza Archeologica di Roma and the University of
Pisa to develop a common database that will soon be at the disposal of the interested
scientific community.

A protect to put on an intemational exhibition on the funerary world of ancient
Rome, Iialy and the north-west provinces of the empire was also discussed. In recent
decadeg research in this field has achieved very important insights which are of interest
to a broader publig since they concem issues that are fundamental for both ancient
Romans and modem Europeans. Archaeology and the history of religion and law allow
us to focus on a very broad spectrum of cultural phenomena including the adaptation
and transformation of funerary rites everywhere after the Roman conquest and the
ways in which grave goods, monurnents and their decorations represent communities
and individuals. As Peter Fasold reminds us, funerary archaeology, epigraphy and
anthropology also enable us to assemble the fragments of individual lives: the
anonymous biographies of a Roman slave, an Adriatic shipper, a soldier on the Rhine
límes and an Insular prince. The new PersPectives of funerary archaeology are clearly
situated between two extremes of historical reconstruction. Theil Dresentation to th€
public can do no less than show the wide range of disciplines and technologies used
by scholars to document both broad cultural changes which emanated from Rome to
influence the PeoPles of th€ emPire, and the small events of anonymous lives on the
margins of that empire.

Finally, this project aimed to develop specific intensive training for those specialising
in funerary archaeology, doďoral sfudents and young sůolars, as well as for those
working for institutions responsible for the protection, management and enhancement
of archaeological heritage. An experimental Franco-Italian version of this course was
organized by the Ecole Franqaise de Rome, the Soprintendenza Archeologica di Roma
and the Ecole Pratique des Hautes Etudes in Rome (18th October-6th November 2004).
It was modelled on the courses that Henri Duday has organized annually since 1984 at
the University of Bordeaux 1 in collaboration with Patrice Courtaud.

Many scholars contributed to the Rome course, including Paola Catalano, Dominique
Castex, Patrice Courtaud, Ida Anna Rapinesi and Olimpia Colacicchi, but most of the
teaching was done by Henri Duday within the educational programme of the Ecole
Pratique des Hautes Etudes. Further sessions of that course have subsequently taken
place. The EU Culture 2000 programme also represented a good opportunity to turn
the lecťures into a book, which was first published in ltaliarL then in French and now
in English. The book will serve not orúý as a reference text for university students
(it is not, however, a manual) but also as a guide which mirrors the aims, spirit and



methodological PdnciPles shared by the participants ln Íl:re Liaing and Dyin7 in the
Roman Empire prqect. We hope it will contribute to promoting intemational dialogue on
funerary archaeology and, more generally, to reflection on the transformations needed
in archaeological practice and argument.

Paola Catalano
Seroizío di Antropoloý, Sopintendenn Arúm|oýa di Roma

Stéphane Verger
Ecole Pratique d.es Hautes Etud.es, Pais



Note on the Author and Translation

Henri Duday is Directeur de Recherches for the Centre National de la Recherche
Scientífique, UMR 5199, Laboratoire d'AnthroPologie des Populations du Passé de
l,Université Bordeaux 1, and Directeur d,Efudes at the Ecole Pratique des Hautes Etudes,
with responsibiliý for the Palaeoanthropology laboratory. His academic training is in
both medicine and archaeology.

This text is based on an intensive specialist course in burial archaeology given by
him in Rome from 18th October to 6th November 2004. The course took place under
the auspices of the Ecole Frangaise de Rome, the Ecole Pratique des Hautes Etudes
and the SoPrint€ndenza Archeologica di Roma, within the context of the EU Culfure
2000 Progamme which was initiated and organized by Paola Catalano (Servizio di
Antropologia, Soprintendenza Archeologica di Roma) and Stéphane Verger (Ecole
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A text was transcribed by Enrica Monzeglio, corrected and completed by the author
and then translated and revised by Rossella Pace, Stéphane Verger and Paola catalano.
The Italian version was published as kzioni di archeotanatologia: archeología funeraria e
antropología di campo (Sopťlntendenza archeologica di Roma and Ecole Frangaise de
Rome, 2005). The terms ,archeotanatologia / archéothanatologie, and ,antropologia di
campo / anthropologie de terrain, are unÍamiliar and potentially misleading in Englistr,
but important for the approach taken in the book, as the author explains in chapter 1.
For the English version an ďtemative title of,The Archaeology of the Dead, has therefore
been preferred, with the subtitle referring to the original title. This book was directly
translated into English by Anna Maria Cipriani from printed transcripts of oral lectures
given in Rome by the author Henri Duday. John Pearce revised the English text. Anna
Maria Cipriani is a proíessional translator who has translated books, articles and papers
into and from Englis\ French and Italian and currently works in the UK. John Pearce
is Lecturer in Archaeology in the Department of Classics, King's College London.



Introduction

'The mirror uhich does not deceioe'is the title of the Mexican painting which I have
chosen for the back cover of this boolg since it seems to me that it summarises many
of our pre-occupations when we discuss the archaeology of death. The left side of the
painting shows a beautiÍr:l young woman, with the hand of one of the Fates poised
above her head to cut the thread of life that runs through her body. On the right side
of the picfurq in contrast, the space for death is twice as wide as that for liÍe and,
with its outstretched hand, the skeleton seems to invite us to follow it. That space, at
first sight indistincl little by little becomes clearer and encourages us to reflect on the
fundamental questions of our discipline. The cemetery is delimited by an enclosing
wall which isolates it from the town, visible in the middle distance. There is a spatial
cormection between the worlds of the living and the dead and also a more or less real
boundary between the two. A wide varieý of trees is recognizable, in particular a pine
and two rypresses, underlining the symbolic value of these species.

ln the foreground an open pit seems ready to receive the deceased. This is the element
of the tomb which archaeologists are more used to seeing the underground element
which is often the only part preserved. Beyond, a field is sown with crosses, markers
which signal religious affiliation (the Christian cross) and identify the person. The
plaques which are visible on some crosses serve as epitaphs. If the cemetery in th€ first
place contains the bodies of the dead, it also represents a 'theatre' for commemorative
cults. But memory is short and soon fades and dies: many crosses lean as if about to
fall, pulling the dead into oblivion. The period for which the tomb is cared for, and with
it the memory of the dead, undergoes considerable changes and this is clearly one of
the important elements of the so-called 'life' of cemeteries. This also raises the problem
of what happens to those human remains that are occasionally exhumed when older,
foÍgotten burials are disturbed or wherL more simPly, lack of space makes their re-use
necessary The pichrre shows a skull at the foot of a cross and immediately behind it
two further skulls and long bones at the foot of a cypress. The cemetery wall is also
longJasting but is beginning to cmmble... and then, in the foreground, is the main
character of this scene, the skeleton. A student of human osteology should not consider
this picture as an anatomical reference image. There are no fewer than fourteen left ribs,
the carpďs are represented by one massive bone, the positions of the fibula and tibia
are reversed and none of us has a patella like a figure of eight! However what strikes
us first is the artist's concem with documenting the decay of organic tissue, putrefaction
and the eating away of flesh. Worms and larvae emerge from the skull and mouth, while
bunches oí them mill on the little flesh left. This is pure fictiory since it is unlikely to find
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parts of the digestive system preserved when the ligaments have mainly disappeared.
Neverthelest the process by which a corpse is transformed into a skeleton is one of
the key questions when excavating burials. The remains we find in excavation are
skeletons, which once were corpset and these in fum were once human beings. Bones
record the significant events, the repeated behaviours which have marked our life. An
intemal mirror with many facets, the analysis of skeletons will allow us to re-discover
the lives of people who came before us and will give us information on their view of
death. ,The mírror which does not deceiue,..., true' but unÍortunately the mirror shows us
only some aspects of the scene, Ieaving in the shadows entire areas which we would
like to know better. This book is intended to examine the means at our disDosal to allow
the dead to sPealí and, if possible, to identiý the pitfalls which may deceive us. To
achieve this purpose, it is compiled as a set of commentaries on the many images, some
of which require further elaboration and, occasionally, digression. These elaborations
and digressions may sometimes interrupt the lineaÍ structure of the book and for this
reason it is not a manual as such. There are not systematic bibliographic references for
each of the sites considered. It would have been tedious to refer to excavation reports
which are difficult to find or secondary publications that touch only superficially on
the burials on which I shall comment. For this reason I refer only to some theoretical
and methodoloBical publications.

Before beginning, I would like to thank all the people who allowed the lecture
course on which this book is based to be made possíble. First' my archaeologist and
anthropologist colleagues, with whom I have the pleasure of working on excavation.
Some have been my teachers and some my students. We have shared the same passion
which, I hope, has allowed me to give back to them as much as I received from them. It
was through my contact \.vith them that I could both envisage and develop this research.
Many of the images on which I shall comment are the result of this collaboration. My
thanks are due also to Grégory Péreira, who introduced me to the amazing work by
the Mexican painter Tomás Mondragón (1856) used as the cover image, which is kept
in the church of La Profesa in Mexico citv. More directlv related to this EU cílÍíÍa
2000 pÍoject,I also thank Stéphane Vergei and Paola Caialano. This book also owes
much to Enrica Monzeglio and Rossella Pace. It is to the latter that I oraře the idea of
shaping the text as a seríes of lectures that match the course on which it is based, the
three-week sÍage in Rome from october to November 2004. During that time I also had
the opportunity to strengthen my connections with the Ecole Frangaise de Rome and
to make new friends among Italian colleagues whose patience v/as demonstrated by
following these lectures in French, which I very much appreciated. I will be happy if
this work is the first step in a continuing collaboration.

Finally, this book is dedicated to Jean Guilaine, my teacher, with whom this adventure
began in 1963 in the Grotte Gazel at Sallěles-Cabarděs.



Lecture 1

l-re I rmrnarv orscusslon
J

Although this is a course in archaeology, it also deals with many problems which derive
from biology, including the study of bones, the decomposition of the corpse and the
products of decomposition. Our task is to use these studies in order to understand
cultural phenomen4 which bring us back to the sphere of archaeology and, more
specifically, funerary archaeology. This approach was developed in France ty/enty-five
years ago in the earý 1980s when rescue arůaeology was being established. Initially this
new subject was called 'l'anthropologie du terrain' . This formulation was very successful
du€ to its aPParent clariý for French archaeologists, ,l,anthropologie du terrain,
being the discipline in which the person studying human bones, the anthropologist
whilst being a biologist does not orůy work in the laboratory but also in the field, í'e.
on archaeological excavations, in order to participate directly in the collecting and
recording of data.

Today however this expression should be abandoned, in order to prevent confusion
with other disciplines. In France and other neo-Latin countries, following the definition
that has long prevailed along the lines established by Paul Broca, anthropology is the
discipline that studies the human being in his,4rer biological dimension. In Anglo-
Saxon and northem European countries however, anthropology takes into account both
bíological and cultulal dimensions of human behaviour. In the U.S.A., for examp1e, the
term 'anthropology' has the same meaning that we give to 'ethnology' and the adjective
,physical, must be added to distinguish the area of the discipline whích primarily concems
biological parameters. This meaning is gaining increasing intemational acceptance.
Archaeology therefore, in its 'ethnological' approach to the study of ancient populations,
is called ,Palaeoethnology,. If we consider the time dimensiorr" arůaeology is then an
anthropological discipline like history or linguistics. Moreover from the archaeological
point of view, 'field' refers to 'excavation'. But an anthropologist-biologist who goes for
example to Africa to study ihe demographic consequences of rubella vaccination also
carries out 'fieldwork' which is different from excavation. To avoid confusion Bruno
Boulestin and I (2005) therefore suggested the use of the term 'archaeothanatology',

since 'thanatology' studies the biological and social components of death.
The simplest and most direct way to understand the nature of a discipline is to sample

its bibliography. The first step naturally is to identify the authors of works published in
this area. Generally however articles on burials are written by the archaeologists who
excavated them and are rich in inÍormation of an archaeological type which relates
to their specific training. This may differ from country to country and, even within a
single country, between universities. Archaeological education is generally based both
on leaming to read stratification (the Point of deParfure for all archaeological activiý),
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F,iS1,1J lAyysliuatercolotr of tlrc e.arly_19th century (fron E. Georges (1982) Voyages
dc In Mort' 265, Pnris, Bcrger-LcuraLlt)' Photograph bý j' t. Chnrnet,
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to recognise layers, stratigraphic units, fills and so on. Another area concems the
analysis of material culture such as grave goods (e.g. weapons, pottery) and architectural
structures. Training which includes the study of human bones is rare. There are not
many universiý courses in osteology for archaeologists, in France at least. This subject
is more specifically taught in biology and, above all, in medicine.

\Áy'hen reading specialist publications we often then face a clear inversion in the
hierarchy of importance of the different elements of the burial. The impression is often
given that a corpse accompanies the brooch or the vessel, but the most important element
of the burial is not the fumishing but the deceased: the brooch is not buried, but the
deceased with the brooch.

The obiective of 'archaeothanatology' is to reconstruct the attitudes of ancient
populations towards death by focusing on the study of the human skeleton and
analysing the acts linked to the management and treatment oÍ the corpse. These are
intended to enable the suwivors to overcome the pain of this final parting and the
unbearable anxiety that the bodies of relatives or friends are doomed to decompose.
For that reason, funerary archaeologists should have a training to be applied in the
field which is not limited to collecting human bones and takíng them to laboratories.
The responsibiliý for this disfunction should not be laid at the doors of archaeologists
alone. In the past (and often still today), many anthropologists conceived of their work
as being restricted to the laboŤatory and their dialogue with archaeologists was limited
to asking where the bones came from and their date. Having obtained this inÍormatiorr,
the anthropologist applied the methodology of his/her own discipline, beginning
what s/he considered to be his/her work, measuring morphological, morphometric
and, if necessary, pathological characteristics of the bones. We should not forget that
morphological anthropology is also a historical discipline, in that (like archaeology) it
aims to understand the history of populations. Yet this approach to historical knowledge
is situated at the very general level of population dynamics. It contributes in only an
incomplete way to the understanding of the individual funerary complex.

\,Vhile on the one hand archaeologists often lack sufficient training in anatomy to record
the data related to the a angement of human remains, on the other anthŤoPologists/
biologists do not have a real insight into archaeological issuet and the deceased is
therefore excluded from overall assessment of the tomb. The bones are treated as
extraneous elements, often published in appendices and therefore totally dissociated
from the archaeological analysis. This is an epistemological aberration: the dead body
is the raisot,l d,etre ÍoÍ lhe tomb and the central element around which, and in function
of whiclL the acts were performed which funerary archaeology aims to reconstruct. The
methodological choice for 'l'anthropologie du terrain' or 'archaeothanatology' consists
simply of placing the deceased at the centre of interest in the tomb. This does not mean
an undervaluing of the imPoÍtance of grave goods, the social dimension of which is
linked directly to funerary ideology and which often provides information for dating
the grave. The fact that individual burials comprise perfect examples of closed contexts
has given grave goods an essential role in reconstructing the relative chronology of
different tyPes oí artefacts. But to use the grave goods found in the tomb to study, for
example, the geographical distribution of an object (such as vessels from a particular
production centre), belongs to €conomic rather than funerary archaeology.



Io understand a burial is to bear in mind, above all, that skeletons were once corpses. lo
i]lustrate thi5 point we shall examine an early nineteenth century Japanese watórcolour
lFigure 1) comprising 12 vigneftes showing the decomposition áf a corpse whiclr the
,1|tist must lrave carefully observed to replesent so faitňfully. Figure 1a iepresents the
..Ilase before death, with a woman lying on her bed proteóted Ěy n ..'""..' ln Figure
lb, a SeIVant or a relative seems concerned and alert. The following image (Figurš 1c)
slrows the woman, now dead, and people beside her intent on the pre-b..iial t.ěat."'lt

1 Prelitnilnry discttssíott

1.1. Funerary archaeology and corpse taphonomy

Fígurc 1'a' Detnil
of Figure 1, t'irst
scc|1e.

F igure 1b. Detail
o.f Figtu'e 1, second
sccne.
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Fígure 1c. Detail
of Figure 1, tltíl,d
scel1e.

Fistn e 1.d. Detail
of Figure 1, fotn'th
scctle.

oi the corpse, while an incense burner smokes on a table. This phase will interest the
archaeologist who investigates the society in which the woman died and the causes of
hcr death.

The following image represents the funerary deposit proper (Figure 1d): the corpse
has been placed in an open space, a garden. The woman is laid on her bacl dressed
irr a rvhite tunic. Her left forearm is folded on her chest. Decomposition starts at the
\ crv noment of death, but sometimes may begin while the subjeit is still alive, when
necrosis of tissue that is no longer supplied with blood takes place. The decomposition
oť the colPse takes place becarrse of the action of t\4,/o 8enelal factors, endogenous factors
ol.L'rating inside the corpse and exogenous factors working outside it. The endogenous



1 PreIínilnrt1 discttssíotl

F igure 1c. DetníI
,.f Fígure 1, fifth

FigtLre 1f. Detníl
,.,ť Figurc 1, síxth
|.ť]lc.

t,rctors are primarily bacteria, as u'ell as fungi, mostly found along the cligestive tract of
the deceased. While we are alive our body keeps their proliferation under control but
,r Iler death these micro-organisms nrultiplv rapiri l l and ait.r ck the body of the individual.
fl'rere are two il.nmediate consequences, temperahrr.e increase and the production of gas.
The corpse swells, increasing in volume (Figure 1e) and sorne parts become colotuecl
L'rown and grey by posf nortcnlivid,ity (Figure 1f). ln an open space the swollen abdomen
c.rn even burst if the temperature is high enough (Figrrre 1g). This phenomenon does not
.)ccuI if t]]e coÍpse is buried in tlre grorrnd. In the inage We see that the upper left limb,
initially laid on the chest, has fallen to one side. Therefore, tl.re position of the skeleton
1|-] t.Xcavation may be differerrt from the one wlrich it assumed when deposited. oÍganic
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elements, such as clothíng, generally decay together With the colPse. Figure 1h shows
the intervention of exogenous elements. For example b itds,IIke coiuidne,Áay alight on a
dead body to eat what remains of the eyes. A dog also carries off part of the low"er right
limb in its mouth. Figure 1i shows a corpse, partially defleshed, without its left leg ňd
right foot. The exogenous elements are directly conditioned by the tomb architeature.
In the-burials of contemporary Christian Europe, animals able to disturb the deposit are
usually very small, since the dead body is placed in a coffin underground or piotected
by a tomb. The identification of these exogenous animals will proviáe us indiróctly with
information on the tomb architecture and on the protection, if any, of the corpse.

At the end oÍ the process dry bones are represented, with a small elemánt of the
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thorax still retaining its anatomical connections and some strips of tissue (Figure 1i).
The surface of tlre ground has changed, soaked with decomposition liquids fiom tÉe
corpse and revealing traces of the action of earthwolms that aré often found near brrrials
L]ccauSe the 8Íound is rich in organic materials. In the end nothing remains except some
.lisconnected bones (Figure 1k).

The final image (Figure 1l) relates to the marking of the tomb and to the cult of
ntemory: a commemoratrve monument, a vertical stele with an inscription and a tree
il'Sociated with the symbolism oÍ death (here a weeping willow). People can 8athe'rro'nd the burial to perform rituals, libations or funerary feasts, or to place flJwers,
tor example chrysanthemums in contemporary Christian tradition.
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Figure 1k. Detail of
Figure 1, elez:enth
scene,

Figure lL Detail of
Figure 1, ťwelrth
scene.

From the archaeological point of view the most interesting elements in this process
are those that provide inÍormation on the history of culture and attifudes. First we
must examine the causes of deatlu their frequency among ancient populations, and
the pre-burial treatrnent of corpses (Figure 1c). For these laboratory analyses are the
primary source of information. Our knowledge of tomb markers and commemorative
cults (Figure 1l) is chiefly based on direct evidence, such as bases of monuments,
inscriptions, pottery animal bones, and plant remains, whether bumt macro-fossils
or pollen. Frrnerary ardraeology is however aimed above ďl at Íeconstructing the
initiď burial deposit (Figure 1d), starting from the excavated remains (Figure lk) and
working backward through the transformations undergone by the corpse. It is important



1 Preliminary discussion 13

therefore that the archaeologist should not only know the bones, but also the various
Stages of decompositiory since these may significantly modify the original situatíorr'
i.c. as desired by those .r /ho created the burial.

Here then can be seen the importance ofcorpse taphonomy, i.e. the passage of thebody
from the biosphere, the sphere of living things, to the lithosphere, the mineral world.
The term,taPhonomy, (from the Gre ek r aQoo,burial, and vópog' law) is commonly used
in archaeological literafure. It usually refers to the modes oÍ preservation _ or alteration
_ of organic elements after burial' but som€times also refers to the phases before burial
(for example traces of butchery in archaeozoology) or to the objócts transformed by
humans (flint' ceramic' metals eÍc.) or to archaeological sites. Funelary archaeology
tends to 8ive the telm a meaning closer to its eýmology; it refers to all the processes
that affect human remains after their deposiíory the preservation or non-preservation
of every skeletal element and its arrangement in relation to others. The taphonomy
of the body - rather than that of the skeleton _ is one of the fundamental elóments of
funerary archaeology today. To work following the methodological pointers of forensic
medicine may not only help to explain some anomalies and to create a body of reference
knowledge on v/hich to base comparisons but also help to reconstruct the original
arransement of the burial.

1.2. Different ýpes of funerary deposits
There are different types of funerary deposits. A primary distinction can be drawn
between individual burialg containing the remains of a single individual, and funerary
complexes containing a number of corpses. Within these categories further distinctions
can be made. \Arhen the complex comprises many burials (usually individual), each
rvith its own structure, it may be called a 'necropolis' or cemetery The term ,necropolis,

clerives from Greelg but its usage is not ancient. Strabo used it only for the cemeterv
of Alexandria, for its buildings resembled those of the town and onÍy after Napoleon;s
campaigns in Egypt did historians and archaeologists popularise this term. In the
cemetery each burial has its own structure and these individual structures are associated
in a more or less organized complex.

Another category is a single architectonic container, such as a natural or artificial
cave, hypogeum or shrine, which houses the remains of several individuals. In this
connectiory Jean Leclerc (1988; 1990) refers to multiple burials, which can be grouped in
two types. A multiple burial comprises dead bodies which have been deposited in the
same place simultaneously. This generally represents evidence for catastrophic events,
massacles/ plagues, floods eÍc, which have caused a mortality crisis. The minimum
form of multiple burial, containing only tvr'o individuals deposited at the same time,
is double (or,bisomus,); if there are three bodies ít is triple (or ,trisomus,) and so on.
BttriaIs are col|ective where the corpses have been depásired at different times and
where the strucťure has been built to allow for reopening Íor further depositions. VVhile
the term 'individual burial' is commonly accepted, the other types of burials do not
benefit from a commorúy accepted definition by archaeologists and hisiorians, so these
terms are clearly defined here as they are used in this publication.
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1.3. Primary and secondary burials
A primary burial corresponds to what anthropologists and sociologists of death call the
'simple funeral'. It consists of a single ceremony during which the manipulation of the
remains takes place. The body, still in a state of anatomical integrity, is then placed in
its final tomb. Decomposition happens almost entirely at the place of burial. The most
obvious examples are inhumationg but we will see later that primary cremation burials
also exist: in this case fire rather than putrefaction destroys the organic elements.

A secondary burial corresponds instead to what anthropologists call the'double
funeral'. The human remains are manipulated at two different stages. First the corpse
is put in a temporary burial where decomposition takes place. Such structures in
medieval France were called porrrissoirs, in which the corpse was placed to decompose.
After sufficient time had elapsed they were opened and the skeleton, or only part of
it, was collected. For this reasory the archaeology oÍ potLrríssoirs is interesting because
the bones that were deliberately left behind or forgotten relate to the behaviour of the
population to which the deceased belongs. Afterwards the bones were transferred to a
tomb. The final burial happens away from the place of decomposition. It is not therefore
possible to observe the diagenesis oÍ the corpse in the place of final deposition since
the decomposition products were not created there. There are naturally both secondary
inhumation and cremation deposits.

From a practical point of view it is not ah^/ays easy to distinguish primary from
secondary burials. Here we need to distinguish two levels of analysis. The first concerns
the demonstration of the primary or secondary character of the deposit ('deposit'is
a neutral term here that do€s not necessary imply human action, as in the case of a
sedimentary or alluvial deposit, for example). It is an issue of distinguishing whether
the subject \ /as a corpse (primary deposit) or loose bones (secondary deposit) when
it arrived at the place in which its remains were found. The second level oí analysis
concerns the demonstration that we are considering a burial proper, whether primary
or secondary lf it is secondary it is necessary to prove that the manipulation of dry
bones had been planned from the start. This notion of pre-planning is indispensable
for defining a secondary burial, since it distinguishes it from other later handling of
dry bones, for example in the case of 'reduction' (see chapter 7). Finally, we have to
understand whether the place of decomposition was of no importance for the population
under studv. or whether funerarv rites took nlace there as well as at the final tomb.



Lecture 2

Individual primary burial: the pre-Neolithic
burial at Bonifacio (Corsica)

In the case of the individual primary burial, the undecayed body is laid soon after
lc'ath in the final tomb where it decomposes. If the remains are not disturbed, during
crcavation a skeleton will be found more or less in its original position. The Mesolithiř
burial at Bonifacio, in Corsic4 excavated thirty years ago (Figure 2) is the first example
r,La Dame de Bonifacio,). It is of a woman laid on her back, with her head h.rmeď to
the right and her upper and lower limbs both extended parallel to the longitudinal axis
. 't hef toÍso. If excavation methods are precise enough, it will genera||y Ěe possib|e to
reconstruct the position in which the corpse was laid in the tomb.

Figure 2. Rock shelter at Araguina Sennola, Bonifacio (Corsica), Mesolithic. Excauation
by F. de Lanfranchi, M. C. Weiss, and H. Duday.
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2.1. Anatomical terminology
Appropriate terminology is needed for a rigorous description of the human remains
found in burials. In order to describe the position of osteo-articular structures, it is
necessary to use inteÍnational anatomical nomenclafure that has the aclvantage ofhaving
been translated into every language. To facilitate understanding of these terms, the table
given at the end of the volume gives the current names for most skeletal elements.

It is impoÍtant to employ accuÍate telminology in order to avoid confusion and
misinterpretation in anatomical description. For example, in everyday language one
might say'the arms are parallel to the body', but for the anatomist 'arm' indicates the
part of the upper limb between the shoulder and the elbow, excluding the forearm and
hand.'Leg'for the anatomist means what comes between knee and the ankle, but it is
often wrongly used to indicate the entire lower limb. So the phrase'the leg is bent'is
incorrect, since it is obviously impossible to bend the tibia (it is more appropriate to
Say that a leg is bent at the thigh, i'ť. that the knee is bent, since body movements are
organized around the joints). Furthermore the body is described in relation to its normal
anatomical positiory l.e. upright and looking towards the horizon, with heels togethet
arms along the trunk, elbows turned outwards, the upper limbs parallel to the axis of
the body, the palms of the hands ťumed forwards and the thumbs pointing out\^''ards.
In relation to the horizontal plane, what is above is'upper', while what is below is
,lo\^/el,. In relation to the frontal plane, í'e. a vertical plane from right to left, what is in
flont is,anterior,, while what is behind is,postelioÍ,. In relation to the sagittal plarre,
í.e. a vertical plane going from front to back' lvhat looks outv/ard is ,lateral, while r'r'hat
looks inward is 'medial'.

In describing the layout of grave goods, the buried individual should always be
taken as the reference point. Therefore 'to the right' does not mean to the observer's
right br"rt to the right of the deceased. However, the placing of the objects can alwavs
be described with reference to the cardinal points.

2.2. Dj.fferences between the original burial and the form of the deposit
obseťr'ed at excavation

If r;c lr.turn to the Bonifacio burial, the skeleton, although still in anatomical connection,
c1ocs llot gil't' .r íaithfr"ll image of the original position in which tlre body rr'as buricd.

2'2'1 ' ťLaftcning oJ thc rib cagc

!'itst ot all. since the ribs have collapsed to the floor of the pit the thoracic volume is
practicallv nonexistent. Obviously the deceased has been buried with all its thoracic
(neart, iungs) and abdomrnal organs (liver, spleen, boweisl, but these elements s(ron
leave a void as they decompose. At the front the ribs are joined to the sternum and
at the back to the vertebrae. When those connections lose their functionality the ribs,
wlrich hang above the void created inside the rib cage, will inevitably fall. If the body
is laid on its back, the hemithoraces fall symmetrically, as can be seen in the case of the
Bonifacio skeleton. If tlre body lies on one side, the ríbs at the bottom of the tomb do not
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.ilange position, and only those on the opposíte side will fall inside the thoracic space.
i ire ribs that have been displaced are fixed in position again when their movement is
-.iocked by the sediment which fills the intemal volume of the corpse. This equilibrium
-:isappears during excavation when this fill is removed to lift the bones. In this case,
:irere is a major difference between the original situation and that pertaining when the
-.ocly is found. However this is not the effect of reworking but a natural phenomenon"
:ile force of graviý and is a natural change, not a disturbance. only in two cases can
'lt'body maintain its thoracic volume: if soil little by little replaces the flesh as it rots
:iris seldom happens, as will be described below) or if it has been buried in a pit
rvith a narrow central grave in so-called 'gutter' form, with the two sides raised on
rvhich the upper limbs rest. During decomposition the corpse always interacts with its
container and in this case the ribs are laid against the sides of the central narrow cut
rvhich support them and keep them in equilibrium during the decomposition oÍ their
ligaments. By observing and recording the depth of each element, rve can see that the
thoracic volume has been maintained. In these cases, .Ýlr'e can see hor/ť important it is
to understand taphonomic processes: the information relating to the struiture of the
tomb (in this case the particular form of the pit) does not derive from the displacement
of bones during decomposition of the corpse, but rather from the fact that the usual
displacement has not taken place.

2.2.2. Rotation of the head

In the Bonifacio burial the head oÍ the deceased is well preserved and has rotated to
the right (Figure 3). We need first to question whether this was its original position
or whether this \ /as caused by taphonomic processes. This observation is important,
since for many religions the eyes of the dead may be tumed symbolically towards a
sacred place.

To understand hol^,/ the rotation of a living head takes place, we must refer to
functional anatomy and, more precisely, to biomechanics (Kapandji 1975). \4rtren we
turn our head, seven cervical vertebrae are usually involved. Between the axis (C2)
and the seventh cervical vertebra (C7) only a 20o movement is anatomically possible,
corresponding to a mere two to three degrees on average between two consecutive
vertebrae. ThereÍore a wide rotation is not possible. By contrast, a rotation of 60"
may be possible between the axis (C2) and the atlas (C1), because of the nature of the
articulation of the atlas with the odontoid process of the axis.

Anatomists do not agree on the exact degree of rotation betv/een the atlas and
the occipital, but it seems that this ioint allows a slight rotation (since the occipital
condyles do not stay parallel, but seem to follow the same circle). These displacements
characterize the movements of a living body but also apply to a corpse since all the
anatomical structuIes (ligaments, cartila8e eÍc) are still Present.

Let us imagine a corpse lying on its back on a flat surface, for example inside a
sarcophagus, from an anatomical point of view looking forward (so that once deposited
the gaze will be upwards). Vr'hile the ligaments that link the head to the torso (i.e. those
related to the cervical vertebrae) survive, the head will maintain its original position,
but as soon as they break down it will fall to one side or the other because of the near
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Figwe 3. Rock shelter at Araguina Smnola, Bonifacio (Corsica), Mesolithic. Detail of the
cephalic region' Exca,Úatiofi by F, de Lanf.ranchi, M. C, Weiss, and H' Duday.

spherical shape of the cranium in the occipital region. Ligaments do not however all
break down at the same time and one intervertebral space therefore seDarates fiÍst
whilst the others are sfill connected. For exarnple the atlas remains connecied with the
occipital for a long time, often for one year and sometimes for three or Íour. Ligament
detachment happens first either between Cl and C2 (this is, however, rather inÍrequent)
or between C2 and C3, or between C3 and C4, while it occurs rarely between C4 and
C5. It is only when this detachment happens that full head rotation takes place' IÍ the
deceased has been laid with its head tumed this remains on the floor of the tomb and
does not move under the pressure of weight, even when the ligaments have disappeared:
the cervical vertebrae maintain their originď arrangement with a rotation which mostly
involves the C1-C2 articulation.

If this is a taphonomic phenomenory then a more obvious dissociation of the
cervical vertebrae (of c. 90") can be observed either between the atlas and the axis or
between the joints beneath. Therefore we must first observe the arrangement of the
upper and the middle cervical vertebrae. When taking photographs of the buriď as
a whole (or drawing a plan of the skeleton) the area to be observed is at the upper
end of the vertebral column, covered by the mandible and cranio-facial region. Once
these are removed, it is necessary to take further pictures in order to complete the
documentation.
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Sometimes the reciprocal disposition of mandible and cranio-íacial region is useful
tbr discussing whether head rotation is an original oř a taphonomic effect. IÍ a corpse
is lying on its back, often the mandible falls and the head slips in the opposite direction
because the temPolo-mandibular ioints, í.e' those that join the mandible to the base
of the cranium usually decay before those of the cervical vertebrae. Nevertheless, in
some cases the order of the disassociation may be inverted: when the cranium Íalls it
drags the mandible whiů is still linked to the maxillary bones. Therefore if there is a
disassociation between the mandible and the cranium which has rolled, then we may
infer that the rotation is taphonomic. If it is not detached then we carmot draw any
conclusion, since the mandible sometimes remains with the cranium when it falls.

2.3. The ritual dimension oÍ excavation observations
The ,Dame de Bonifacio' was found Í/ith her right hand in a peculiar position: her
thumb, index finger and middle finger were extended, whereas the other two u/ere
bent (Figure 4). To reveal and record this detail a meticulous excavation method is
needed. The trowel is to be avoided in favour of dentist's tools, so as not to displace
the metacarpals and phalanges. Does the particular position of the woman's right hand
reminiscent of the gesture of blessin& have a ritual character? Very often an unusual

Abí d' Angull..s.ňno|. .\

Bonlí.clo

S.plttur. 2 19ttt t'. 
--,t/

Figure 4. Rock shelter at Araguina Sennola, Bonifacio (Corsica), Mesolithic. General plan.
Excaaation by F. de Lanfranchi, M. C. Weiss, and H. Duday, plan by H. Duday.
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or peculiar detail is considered aS riťual in the archaeological literatule, especially in
funerary archaeology, since authors feel that their observations allo\,' us to access the
beliefs of past populations.

In order to establish a relationship between an observation made during excavation
and a ritr"ral action, we must first show that this action \ /as intentionally performed
during the original deposition. In this case the position of the woman's hand could be
considered a chance occurrence, caused by an obstacle met by the hand at the moment
of burial, such as small stones. In such a case a distinction between an intentional
action and an accident is not possible from the intemal evidence of the burial. It is
necessary to verify whether the same observation is repeated in other burials from
the Same chronological and cultuÍal context. The Plobability that such a case would
be identically repeated by pure chance is obviously very low and we could then move
to a ritual interpretation. However if this observation is not made in other burials, we
cannot dra\ / definitive conclusions since it may be caused either by chance or by a rare
ritual, of which it is unlikely that further finds will provide us with many analogous
examples. In this case it is rare to find comparisons with hand positions in other
Mesolithic burials because the bones have generally been lost or have been destroyed
because excavated in an inappropriate way. If the action is not repeated, we cannot
proceed to any conclusion but it is nevertheless important to present this case precisely
since in ten years time, and with the availability of a larger corpus, it may be possible
to explain the phenomenon.

In the case of the Bonifacio burial, the bones and the entire surface occupied by the
skeleton (except its feet) were dark red-brown in colour (Figure 4). This colour comes
from a primary metamorphic rock (granite or similar), extremely altered by erosion.
The deposit, similar in colour to red ochre or haematite, is foreign to the geology of
the site and is only found at a sPot several kilometres from Bonifacio, boih ilr siÍrr and
in alluvial deposits. This is undoubtedly a deliberately addiťion to the deposii.

In studying br-rrials, we are faced with two principal categories of observations. Some
may be explained in ritual terms thror-rgh the internal analysis of the tomb alone, others
by contrast can only assume a ritual significance if they can be found in other burials
of the same period.
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Individual primary burials: additional aspects

3.1. The arrangement of offerings and elements of omament and dress
To address the question of offerings, we take as an example an early Neolithic burial
ťrom the Grotte Gazel (Aude, France), excavated in 1963 (Figure 5)' The subject is an
adult male laid on one side in a contracted position. Half of the grave was paved with
great blocks of limestone. His Íeet and the ischiatic fuberosiý of his pelvis rested on

Fígure 5, Grotte Gazel, SallěIes.Cabarděs (Aude, France), early Neolithic' Excaz.lation by
l. Guilaine, plan by H. Duday.
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the blocks forming the edge of the tomb. The skull of a small piglet was laid in front
of his head as an offering. The meaning of the offering derives from its own properties
but also sometimes from its position inside the tomb in relation to the corpse. The
choice of preferred position can only be demonstrated when it is observed in several
tombs. For exarnple during the Middle Ages in the south of France, ceramic or glass
vessels, probably containing holy water, vr'ere frequently placed in the tombs of monks
and priests. They were systematically placed above the right or the left shor-rlder of the
corpse, on one side or other of the neck.

Elements of grave furniture or dress could be used as offerings but this is not always
the case. The deceased may have been buried with their clothes and their own iewels
(for example, ihe wedding ring that we leave on the fingeÍS of the dead because for us
it is an integral part of them). This difference can be identifiecl only through the study

of the'life'of these objects before deposition,
for example through traces of wear. Whatever
the case, their original position can be known
only through a detailed examination oÍ their
position in relation to the bones. The first example
considered is a fourth _ third cenfuÍy BC burial
in the necropolis of Aleria on the eastern coast of
Corsica (Figure 6). Aleria was an enporitun, alarge
thriving trading centře and the neclopolis reflects
the difíerent degrees of wealth among the local
population. It is situated on a hill that is deeply
cut by a road that crosses it. On its slopes, at
right-angles to the road, corridors cut into the rock
lead to small funerary chambers. Once a funerary
deposit had taken place, the passage connecting
the chamber with the corridor was walled up with
br icks of  un6red c|ay and evenfual ly  f i I Ieá wi th
earth. In antiquiry when tomb 174 was robbed,
part of the wall collapsed protecting some of the
bones, including two rib fragments in contact with
a bronze brooch. This position is surprising, since
in ancient iconography, including statuary and
paintin& brooches are usually portrayed at the
upper shoulder. The different position ofbrooches
found in several burials in the same necrooolis
may show ev idence of  an evolut ion in dress,
but we might ask ourselves whether this change
concerns the living or only the dead.

Moreover inside tomb 174 a left forearm
and hand were also excavated, with a bronze
rectangular plaque with two holes in it by the
hand and rings on the fingers. It would generally
be interesting to know which fingers usually bore
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FígtLre 6, The pre-Ronan necropolis
of AI crí n ( C orsicn ), 4 l lt_3 rd ce t t t ttry
BC. Excaaation by l. lehasse ancl H.
Duday, plan by H. Duday.
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:ings (for example on some pictures of the Fontainebleau school, women are very often
'-rainted with rings on the intermediate phalanges). With this in mind archaeologists
.ometimes take the precaution of keeping the ring with the phalanx on which it was
irund. Except for the thumb and the little finger, it is very difficult to identify and to
ride'(1.e. attribute to the left or right side) isolated phalanges. This is possible only
ilr the proximal phalanges, provided they ale peÍfectly preselved/ especially in their
'-.roximal area, and is generally impossible for the middle phalanges. The best method
.: to make ín situ a propet anatomical dissection of the hand by following the order of
:he finger, starting from the metacarpal and proceeding to the proximal, middle, and
Jistal phalanges for each ray (i.e. finger). In this case the deceased has a bronze ring on
:he proximal phalanx of the left little finger, a bronze spiral ring and a gold Etruscan
.ing on the prorima| phalanr of the leÉt ring finger.

During decomposition, elements of grave fumiture and dress may be displaced, like
rnatomical structures. The Vix tomb (Burgundy), in which a woman was found with
a sixth century BC large bronze crater, provides a suitable example. A finely worked
*olden ring weighing 400 grams was also found. The body was placed on a structure
i the body of a cart from which the wheels were removed), which caused the head to fall
ťo the ground when it collapsed. In the excavation photogÍaphs this ring can be seen
near the cranium. The archaeologist who published it interpreted the ring as a diadem
placed on the head which followed it when ii fell. Today however it is interpreted as
.r necklace (torc) which fell by accident near the cranium, with which it had no initial
connection (EIeure et al. 7989\.

A more representative example is a double burial of early Neoliihic date, found at
La Chapelle.Saint-Mesmin near Orléans in France (Fig. 7). L:r a grave were laid a young
\\'omaÍ! c. 20 years old' and an 18 month old baby with rich grave fumiture. The baby
\\'ears a one-loop necklace made of dentalia, shells like small white tubes, while the

F ígure 7 , Double burial
rrt La Chapelle Saint-
Mesmin (Loiret), early
Neolithic, Excaaatíon
by G. Richard, Ch.
Verjux, and H. Duday,
ptlan by H. Duday.
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woman has a more complex fumishing made of many shells and small discoid lignite
beads. Such elements in Neolithic burials are generally interpreted as large peďoÍal
omaments laid across the garments. But in this case all the dentalia have fďlen into
the axial region in the caviý created by decompositiory when the stemum and the
cartilages corrneďng the ribs to the stemum have fallen into the thoracic cavity. Had
it been a Pectorď omam€n' these elements would have also íallen sideways, which
did not happen. These observations therefore lead us to envisage a central omament
comoosed of a neck]ace in several loops or severď necklaces. In order to Íeconstruct
the árrangement of omaments or dreďs, it is necessary to take into consideration the
changes in the volume of the corpse during its decomposition.

3.2. The archaeology of funerary behaviour oÍ the alďlaeology of rites?

With reference to the PÍevious discussiory it may be argued that if an action is
intentional then it can be considered ritual. At this point it is important to understand
the symbolic meaning behind the intentional action. The aspiration and objective of
funerary ardraeology are to understand better the religious thought of past populations.
However this is not possible on the basis of archaeologicď observations alone, urúess
other sources of inÍormation are used, for example written texts. Pier Francesco Fabbri
has given an outstanding example of this in the analysis of necropolis A at Entella,
an ancient and medieval ciý in Sicily. He found many burials laid parallel to one
another, each a natŤo\^/ grave containing an individual laid on its right side lťith its
head fumed towards the southeast (Figure 8). Since this type oÍ burial was found for
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hFigure 8. Rocca di Entella (Sicily), necropolis A" tomb 19. Photograph by F. Fabbri.
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several dozen individuďs, it can be inferred that the action is intentional and therefore
riťual. These are characteristicaft Islamic burials, since the dead look towards Mecca
(and not the southeast). Texts and architecture reveal the Islamic occupation of Sicily.
Their cemetery occupies the site oí an earlier Hellenistic graveyard and most stones
used for these structures were taken from Greek tombs. By using knowledge derived
from the historical context and texts, it is therefore possible to find correspondences
between excavation observations and systems of Íeligious and symbolic thought. Here
.r remarkable leap can be made from field observations to theiÍ interpretation.

The archaeológy of rites sfudies actions and tries to understand the religious
background to them. When working on more ancient periods, we might r^/ant to
substitute texts u/ith ethnographic comparisons, but this is generally destined to fail.
The observations that anthÍoPologists have derived Írom the living populations of other
continents during the 19th or 20th centuries cannot be blindly applied to European
prehistoric populations. The same actions can obviously be manifestations of different
svstems of thought. If we ask two different modem populations about the significance
of using the colour red in burials, we will obtain different answers. For one this colour
might represent extra energy for the joumey to the afterlife, for the other the vital
energy of the individual that is passing ínto the eaÍth and dissolving in the soil' When
rve lack sources of information to complement our field obsewations, it is possible to
carry out only an archaeology of actions and not of rites, since the latter derive from
the interacťion of action and thousht.

3.3. Identiýing a Primary burial through the analysis of anatomical
coÍrnections

A primary buriď is one in which the corpse is laid in its final place of burial where
clecomposition takes place. It is now necessary to demonstrate the elements on the
basis oÍ which a burial can be argued to be a Primary dePosit. It is well known to
archaeologists that primary burials can be recognised írom the presence of anatomical
connectionE and that the Presence of these conneďions allows us to reconstruct the
original position of a corpse, even when some decomposition-related changes have
occurred.

Retuming to our example of Entella in Sicily (Figures 8 and 9), a body was laid on
its right side with the upper left limb, the left hand and the hip ioint still in anatomical
connection. The part of the rib cage laid on the bottom of the pit has kept its natural
shape, which is rare, while those which were above the void creaied by decomposition
of the lungs and bowels have fallen and seem more oblique' There are also €lements
that are not in anatomical connection. The spinal column is partly disassociated, the
sacrum lies inside the cavity within the pelvis and the left forearm is inside the coxal
bone. In order to establish whether this is a primary burial, we carmot rely only on
the anatomical connections since not all are preserved but must also consider other
lactors.

Some ioints disappear before others. Let's imagine for example, that an interphalangeal
joint breaks down on average in three weeks (this is a theoretical estimate, which only
has value for the sake of an example and is not an obiective fact). If this connection is
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Figure 9. Rocca di Entella (Sicily), necropolis A, tomb 19 (d.etail). Photograph by F.
Fabbri.

Present, then it can be assumed that less than ťwenty days have passed between the
death of the individual and burial. If, instead, orůy the anatomical cormection of the
knee is still present, which is much slower to break down (let's say, for example, that
eleven months are needed to destroy these ligaments), this means that less than eleven
months have passed between death and burial, but this might mean one day or ten
months.

The joints which break down most rapidly during decomposition ('unstable'or
'labile' joints)are the most useful for establishing whether a burial is primary because,
if they appear to be still connected, then a short time has elapsed between death and
the deposition of the corpse. The joints that break down more slowly can be called
,persistenť. I prefer this term, since it lefers explicitly to the duration of time, to
,resistant, which might also signiý mechanical resistance. In the wrist, for example,
which is very resistant from a mechanical point of view, there are many thin ligaments
going in all directions which break down simultaneously and rapidly. The carpal is
thereÍore resistant from the mechanica1 ooint of view but its ioints break down raoidlv
from the taphonomic Point of view. Ií conclusiorr' a primáry burial can ue 'eÍiablý
claimed where anatomical connections are still present between the joints that break
dorn'n more rapidly.

The time taken íor ioints to disappear may vary and depends on the funerary
treatment of the body and on the place of burial. In cremation" for example, all joints
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break down rapidly. If a corpse is buried inside a glacíer, all will be persistent because
of the cold temperature that inhibits the decay of organic materials. This could also
happen in a very dry environment or in a bog, in fact in every environment which
promotes natural mummifi cation.

Where a body is buried in temperate and relatively humid environments the
joints that break down more rapidly are those of the hand (carpals, metacarpals and
phalanges), the distal part of the foot (metatarsal-phalangeal and interphalangeal ioints),
and the cervical vertebrae. The muscle masses between the scapula and rib cage also
break down quickly. The more persistent joints are generally those which bear the
heavier weights, such as the lumbar, lumbo-sacral (between the fiÍth lumbar vertebra
(L5) and the sacrum) and sacro-iliac vertebrae, the kne€, ankle, tarsal and metatarsal'
However although they bear the weight of the body, hip joints break down more rapidly
because the head of the femur is inserted so perÍectly into the acetabulum that powerful
structures to retain it are not needed: the ligaments are formed of fibrous strands that
surround the joint capsule.

The Entella burial discussed above is therefore in effect a primary burial, since
the interphalangeal joints, which are among those which break down most easily in
the body, are preserved. However the sacro-iliag which is generally one of the most
persisten! is not. This apparently paradoxical situation can be simply explained. When
the body was laid in the pif all the joints r /ere obviously connected, since this is, as we
have seery a primary burial. The corpse started to decay quite quickly and the ligaments
of the left hand disappeared but since this rested on the bottom of the pit, the bones
of the carpal, metacarpal and phalanges have remained in their original arrangement.
The ligaments of the more persistent ioints broke down much later. Since the body was
laid on its side, the sacrum, which was vertical, has fallen into the void created by the
disappearance of the intra-pelvic organs and the left coxal bone has slipped, taking
with it the femur, since the head of the femur was closed within the acetabulum (the
hip ioint cavity). In realiý the image which is seen at excavation derives in part from
the position in which the body was laid at burial and in part from the gradual action
of graviý on the bones as the lígaments disappeared. The force of gravity is universal
and in this case there is no re-working of the burial. This term must be reserved for
disturbance produced by an exogenous element. No-one would refer to re-working in
relation to the flattening of the rib cage.

It is therefore noÍmal that in a primary burial all the joints should be in close
connection (we will see later that this can be verified, but orúy in very particular
conditions). To demonstrate the primary character of a burial, it is enough to demonstrate
that connections are maintained in some joints, as long as these belong to the group of
joints that break down more rapidly. If the bones are not well preserved, and if, more
precisely, the spongy parts are destroyed, it is not possible to check for the presence oÍ
anatomical connections proper. The latter are defined as the preservation of articular
relationships and the articular zones are almost all found in those zones whose intemal
structure comprises spongy bone (short bones and flat bones, the extremities of long
bones). It is possible to demonstrate the primary character of the deposit through the
preservation of the general topography of the burial: it is not rare that remains of the
cranium and the mandible, as well as Íragments of diaphysis corresponding to the
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medial part of the limb long bones' maÍk the outline of the skeletorL with each element
in a logical position.

The primary character of the budal is therefore recognised from the presence of
connections relating to the toints that break down more rapidly and, secondarily, from
adherence to the overall order of skeletal remains. But contrary to u/hat is often seen in
the archaeological literature, the absence of connections does not constitute sufficient
proof of the secondary character of the deposit. This absence of connections can be
caused by disturbances linked, for example, to the circulation of animals oÍ watel, oÍ
to collapses of the tomb: it is generally enough for these re-workings, whatever theír
cause (including human intervention), to happen a long time after deposition when all
the ligaments have disappeared. Furthermore, a primary burial can change naturally
over time, even in the absence of re-working, towards a state in which no anatomical

connection survives. This happens, for
example, when the deceased is placed on
a wooden support (a funerary bier) or a

,. hammock. It is sufficient in this case that
the perishable support should collapse
some time later, when all the ligaments
have disaooeared. The bones of the now
decompoiéd corpse fall to the ground
in d isorder.  los inp the i r  anatomica l
connections. Here &en if the burial is
primary, there aÍe no connections. It is
always necessary to maintain a critical
approach to the interpretation of the
data.

The above description of decom-
position related to various ýpes ofjoints,
based on whether they break down more
rapidly or their more persistent character, is
based on observations made during many
excavations. European societies do not
allow the use of corpses for experiments
or to observe the behaviour of the toints
during decomposition. Corpses given to
science are made available to medicine,
not to archaeology. In the United States
however, experiments on corpses can
be carried out, including for example
the research carried out by W.M. Bass
at his 'body farm', the fame of which is
largely due to Patricia Cornwell (Bass
7984; 7997).

The following example illustrates how
the obseÍvations made in excavatron can

Figure 10, Lattes (Hérault, France), 6th
centuÍy BC. Excauation by H. Prades and
H. Duday, plan by H. Duday.
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..'lp expand the řeference collection for the relative chronology of the disassociation
. joints. A skeleton of the Sixth cenfury BC, buried in a flood layer beneath the Wateř
-rlrle, at Lattes, a harbour city in southern France, belongs to an older woman who had
-.robably drowned. It is a primary deposit as demonstrated by the perfect preservation
i certain ioints that break down more rapidly (the bones of her hands are in perÍect

. 'nnection). However, some displacements are visible in the arrangement of her
.,)nes (Figure 10). The left ribs are disturbed and the left scapula has an anomalous
:ientation; its spine is vertical and almost parallel to the vertebral column. This position
- anatomically possible if the arm is raised with the elbow above the head, but this
r not the case here since the left hand was found lying on the pubis. The vertebral
.,rlumn is interrupted at C4 and a disjunction can be noticed between the atlas (that
:ppears in lateral aspect like the cranio-facial region and the mandible) and the axis,
'. hich, like C3, presents its superior aspect. The olecranon process of the left ulna has
...rssed in front of the distal extremity of the humerus, which is still connected to the
:-rtlius. Finally there is a gap of seven centimetres between the distal extremity of the
ť|t folealm and the hand (Figure 11).

FigtLre 11, Laftes (Hérault,
Frsnce), 6th century BC,
,1lnns of successiae layers.
F'ÍcaTatiol1 by H. Prades
,utd H. Duday, plans by
H. Duday.
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These anomalies depend on the semi-liquid nature of the sediment, in which were
areas of greater or lesser pressure. The head has in Íact slid towards the left when
a depression was created behind the back of the cranium. Ligaments between the
mandible and the cranium and between the atlas and occipital were still joined. The
axis has followed the atlas, but during displacement or soon after it rotated, remaining
linked to the third cervical vertebra (C3). The complete interruption between C3 and
C4 shows the absence of (surviving) ligaments here.

At the same time, the upper limb has been pulled up. The scapula, humerus and the
clavicle are connected, showing that the shoulder ligaments were in place when the
displacements happened. The elbow ligaments weÍe loosenin8 (connection between
humerus and radius, disassociation between humerus and ulna). At wrist level, the
joints had already decomposed, since the hand has remained in its original position
while the forearm has followed the arm as it moved uo.

These obsen'ations do not have a specifically archaeological interest because the
drowning of an old woman is a chance event, insignificant for the cultural history oí
ancient populations. Yet they give us useful information on the Íelative chronology
of the disappearance of ligaments. In coniunction wiih the observations made in
excavations oÍ other burials, they permit uS to construct a reference system fol fuťule
analyses.

On archaeological sites the discovery of human remains is not alv/ays to be related to
burials. The skeleton at Lattes belongs to a woman who had probably died accidentally
by drowning and cannot be explained as an intentional funerary deposit. A more
meaningful example iS the reliquary of Saint Fiděle (Figure 12)' which is exhibited in a
small chapel in the south of France. Irrside a tiny gilded wooden case of 18th cenťury
date, a cranium with its mandible is arranged on a shelf sr-rpported by a tibia, in turn
held up two 'columns' made of the distal half of a femur and the proximal part of a
tibia. Above, two proximal halves of femora form an arch, of which the keystone is the
iliac wing. In the lower part of the reliquary are visible a crown of human vertebrae
and flowers made of fabric and gilt metal. At the bottom some ribs and vertebrae are
scattered. Altholrgh this belongs in a particular religious and cultural context it \ /ould
be certainly wrong to consider it as representative of the funerary rite used in France
either at the beginning of the 21st century or during the 18th century AD or during the
period of Saint Fiděle. We shall reťum latel to the notion of burial.
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Figure 12' Shrine at Saint Fiděle (Alpes Maritimes, France), 18th century' Photograph by
A. Colomer.



Lecture 4

Relationships between the internal and external
environments of the corpse (I): the analysis
of environmental conditions within the burial

This chapter shows how observations on the taphonomy of a corpse can provide us
with useful information on the micro-environment in which a decay process takes
place, and, indirectly, on burial architecture: the corpse may be buried either in a filled
space or in a void.

4.1. Decomposition in a void
Let us begin with an example of a Middle Neolithic burial excavated at Villeneuve-
Tolosane on the outskirts of Toulouse. The complex, 17 hectares in size, belongs to the
middle Chasséen. During this period in the south of France, all the burials took place
in earth graves. A burial is in an'earth grave'when the corpse is placed either in an
existing hole or in a pit cut into the ground for this purpose. The hole or pit is filled in
afterwards immediately and the fill directly touches the body, its clothes or the shroud
in which the corpse is tightly bound.

In this case the individual is lying in a pit on his left side in a crouched position (Figure
13). Since the connections that break down more rapidly are still preserved, this is a
primary individual deposit. Wild boar canines and a vessel are present as offerings. The
right ribs have fallen into the thoracic-abdominal cavity left free by the decomposition
of the intemal organs, while the left ribs have remained in their original position at
the bottom of the pit. The vertebral column is slightly displaced: when excavated, it is
generally found to be divided in segments (most commonly from two to five) of three
or four vertebrae in strict connection. Between those segments, it is possible to observe
a shift, rotation or change of angle at one of the inter-vertebral spaces. Save where the
body is laid perfectly symmetrically on soft sediment, the vertebral column is subject
to forces which exercise a double torsion. As long as ligaments hold, these forces do
not generate any movement, but when the linkages break, one of the three types of
displacements described above occurs in the space where the ligaments first yield. This
movement absorbs the action of the forces on the vertebral column, unless another
should happen a little further away at the intervertebral space which gives up second,
and so on. David Persinotto, who is working on his Ph.D. dissertation at Bordeaux
on corpse taphonomy, has showed the systematic occurrence of a displacement at the
first or second lumbar vertebrae. At this point in front of the vertebral column is the
transverse colon, containing faecal matter and bacteria which have been proliferating
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Figure 13. Villeneuz.;e-Tolosane (Haute Garonne, Franu), burial P4-3, middle Neolithic
Cl,Lasséen cultute). Excaaation by |. Vaquer, |-P' Giraud and H. Duday'
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since the moment of death. These attack tissues and rapidly cause a zone of precocious
destruction.

The photograph further shows that the sacrum has fallery dragging with it the L4
and L5 vertebrae, causing a very clear rupture at the space between L3 and L4. When
the ligaments of the sacro-iliac ioint came apart, the ligaments of L4-L5 and L5-S1 still
held, whereas those of L3-L4 had already decayed. Here we see how excavation data
may give us impoÍtant information on the chronology of joint breakdown.

A íew cervical and uPPer thořacic Velteblae have moved away from the space
originally occupied by the corpse. There must have been a void since a vertebra
obviously Cannot move in the earth by itselÍ. Many animal holes have been observed
in the sides oÍ the pit and although none have been found by the neck, a bulrowing
animal might have caused a disturbance. However even if a hole constitutes a void,
this is oÍ no archaeological interest because it does not provide us .i^/ith any lelevant
information about the original structure of the tomb.

The upper part of the right limb is still in connectiory while on the left, of the hand
only the thumb and little finger remain in place, partly covered by the face. The central
part of the carpal and th€ second, third and fourth metacarpals are connected, but away
from the space originally occupied by the body, near the elbow. Since these toints break
down more rapidly, the displacement should have taken place soon after deposition.
During the initial phase of decomposition, there would have been a void aÍound the
corpse.

In conclusioru the displacement of skeletal elements proves the existence of an
original void. Since this void provides information on the structure of the tomb and
on the environment within the grave, it is necessary to demonstrate its existence at the
initial phase of decomposition. This excludes the possibiliý of later re.working not
related to burial practices.

In this case the causes of displacement are quite simple to explain. The upper part
of the body leans slightly upwards on the side of the pit and, during decay, the cranial
skeleton has slipped downwards towards the rib cage. It seems that the skeleton'has
no neck' (it is clear that at the same time the cervical and thoracic vertebrae shifted
backwards). Moreover part of the left hand has slipped along the forearm bones during
decomposition. Putrefaction in Íact Produces a lathel viscous mass that may slide under
the force of gravity. I have observed this mechanism in several cases, for example when
corpses are buried on their back with their knees raised. Usually the patella does not
fall vertically but after the quadriceps muscle is destroyed remains connected to the
tibial tuberosiry through the patellar tendon. Then it slips towards the lower third of
the leg, pulled by the fluid produced by decomposition.

Archaeothanatology' therefore allows clues to be identified related to the presence
of a void at the moment oÍ burial. Archaeological observations, for example oÍ traces of
wood, nails or differences in fill would probably clarify what type of structure might
have caused this void, coffin, burial chamber' wooden framework eÍc . However, a
void can also be detected in the absence of aÍchitectonic elements. There are cases of
individuals buried under covers of leather, a thick and risid material that creates a void
around the corpse, seen in the displacement of bones away from the space originally
occupied by the body, since the cover decayed long after the corpse did.
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Another example is a Middle Neolithic burial Íound at Berriac, near Carcassonne, in
:he south of France. Here grain storage pits were sometimes later used as graves. ln our
.,rample the body was found laid on its back, with knees folded under its femora and
.rrr ox rib laid on its thorax (Figure 14). The head, that originally rested on the side of
:he pit, had fallen dragging with it the mandible, atlas and axis (in this case, the break
:s between C2 and C3) still attached to the base of the cranium; the fiÍst two cervical
i ertebrae had later fallen to the bottom of the pit, beneath the fornmen magnum. T|lis
ncans that decomposition took place within a void and that a wooden cover which
:r..rc1 closed the pit subsequently disappeared.

Displacements are linked to the effects of the force of gravity and depend on the
rosition of the corpse at burial. When the body is laid on its back (as usually happens
ln Christian cemeteries as well as among other human grouPs) in a Íairly wide space'
:he disappearance of ligaments is followed by the collapse and disarticulation of the
relvic structure. After the displacement of the coxal bones, a lateral rotation of the
:ťnora occuls/ with the heads siill engaged in the hip join| along with the falling oÍ
:he patellae away from the knees (Figure 15). It is therefore very important to record
:he exact position of the patella during excavation.
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. írure 14' Les Plots at Berriac (Aude, France), ntiddle Neolithíc (enrl11 Chasséen phase)'
: lcntlntíott by J. Vaquer and H. Duday'
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Figure 15. Serris, Les Ruelles (Seine-et-
Marne, France), burial L33, early medieaal.
Excar:ation by B. Foucray, F. Blaizot, F.
Gentili and H. Guv.

Figure 16. Cemetery of Saint Cheron at
Chartres (Eure-et-Loir, France), burial j24,
4th-Sth century AD. Excat:ation by D. loly
and P. Courtaud.

There are multiple potential causes of alteration to the original deposit. To the action
of graviý we could add, for example, a partial collapse of the coffin, as in the case of
a fiÍth century AD burial found at Chartres (Figure 16). The skeleton is in a wooden
coffin (which is different to the bier: the latter transports the corpse from home to the
place of burial). A displacement of the foot bones can be observed; the right patella
has fallen outside the knee because of gravity, while the left has fallen inside because
of the medial rotation of the femur. The cranio-facial region has been pushed forward
onto the torso by the collapse oí the wooden wall behind the head.

A medieval burial at Serrisles-Ruel1es provides another example (Figure 17). There
are important disassociations in the area of the head, with an upwards displacement of
the cranio-facial region, mandible, upper and middle cervical vertebrae (the series has
tumed but remained cormected), scapulae, clavicles, left humerus and some upper ribs.
The upper part of the body has generally preserved its original position, but with some
disjunctions in the vertebral column (there is a widening of the intervertebral space
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between L2 and 13) and especially of the bones of the right forearm. The radius has
rotated (with,the distal end by the elbow and ptoximal md seemingly in articulation
s'ith bones of the right wrist). The leg bones (tibiae and fibulae) and those of the feet
have kept their anatomicď connectioru, but there is an important overlap at the knees:
the patellae have retained their relationship with the tibiae but not the femora. The
overall impression is that the skeleton has been divided into Íour separate blocks: (1)
the head, the neck and the upper part of the thorax, (2), the remain-der of the thorax
and the first two lumbaÍ veÍteblae, the left forearm and the left hand (the latter situated
a little above and within the right elbow), (3) the last three lumbar vertebrae, pelvis
and thighs, with the right Íorearm and the right hand which lies on the left hip ád (4)
the legs and feet. These inďcations suggest that the base of the coffin split along three
fracture lines that were more or less perpendicular to its longitudinď axjs, pěrhaps
t'ecause wooden beams had been positioned under the cof6n. T1re other parts thán
slipped one over the other like teďonic plates (Íor a detailed analysis of the iollapse of
a wooden container, see Dud,ay et al. 7990),

on the same site, another burial (Figure 18) shows a large zone oÍ disconnection in

Figure 1.7. Serris, Les Ruelles (Seine-et-
Marne, France), burial 342, early medieaal.
Excaoatbn by B, Foucray, F. Blaizot, F.
Gentili arul H. Guu.

Figure 18. Serris, Les Ruelles (Seine-et-
Marne, France), burial783, ea a mediersal.
Excauation by B. Eoucray, F.-Blaizot, F,
Gentili arul H. Guu.
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Figure 19. Cemetery of Saint-Cheron at Chartres (Eure-et-Loir, France), th-Sth century
AD. Excaaation by D. JoIy and P. Courtaud.

the area of the thorax; the last two lumbar vertebrae and the sacmm have moved about
50 cm. towards the knees. These anomalies are probably due to fluctuation oÍ the r^/ater
table and micro.currents within the buriď whiďr have floated and moved the smallest
bones. Obviously this can only happen in a void.

Some displacements may be due to human intervention long after the inhumation.
An example is given by a fifth century AD buriď írom Chartres in the cemetery of Saint
Cheron (Figure 19). The bones oÍ the upper part of the left limb had been moved towards
those of the right one. They are certainly still within the volume originally occupied
by the corpse, but the left humerus and the left ulna have rotated making them pass
temporarily into the sPace outside this original voIume. This disfuÍbance v/as caused
by the excavation of a later pit which cut the side oÍ the coffin. Rather than tfuowing
them away the bones were replaced in the position described.

Výhatever their cause, all these displacements suggest that a void existed at the
moment of burial.

4.2. Decomposition in a filled space
This section discusses a middle Neolithic burial found at Berriac, near Carcassonne
(Figure 20). It is a primary burial, with the individual laid prone, the head tumed to
the left and the right hand holding the right knee (Figure 21). The bones of the hand are
connected and the distal phalanges of the fingers are pushed straight into the ground,
against the upper part of the right tibia. Generďly, if a bone is in potential disequilibrium
in relation to the space occupied by the body, it will fall into this space when decay
of the soft tissue frees it. If this does not happen, something has prevented its fall.
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Figure 20, Les Plots at Befťiic
(Aude, France), burial F36, middle
Neolílltit (enrIy Chnsseen phase),
Excaaatiol by l. Vaquer and H.
Dutlay.

,;r-
Figurc 21. Les Plots at Berriac
(Aude, Irance), buríal F36, míddle
Neolilltic (early Clnssée n phase).
Excaaation by l. Vaquer and H.
Duday, plan by H. Duday.



40 The Archaulogy of the Dead

This would demonstrate the existence of an obstacle that provides some support. The
archaeological observations may allow us to identify thai element which could be:

o the ed8e oí the pit (not the case here);
. a border in perishable material in contact with the corpse at some distance from the

edge of the pit (but in this burial the effect caused by the obstacle can be observed
at a distance from the line that ioins the outermost points of the skeleton, the face,
the left shoulder and the left foot);

. the pit fill (the bones are Prev€nted from falling beyond the space occupied by the
corpse because this space is already filled).

In this case, it is likely that the earth was in contact with the corpse and served as
an obstacle to prevenť the bones from falling. This would then be a burial in a fiIIed
space.

These obstacles have effects of two different sorts:

. a 'supporting' effect, which we have just described (a burial is defined as in a 'filled

space when the grave fill provides the obstacle, supporting the bone),
o a'linear delimitation' effect, seen when all the bones on one side of the corpse are

aligned against a physical limi! for example the side panel of a coffin, the ódge of
a pit the base oÍ a wal'| etc,

The demonstration of the existence of an obstacle is not therefore sufficient in itself to
prove that a burial is in a filled space. An early medieval burial at Serris-les-Ruelles
gives an example (Figure 22). The corpse is supine and the pubic symphysis has not
separated, the femora are in an anterior position and the patellae are at the distal
extremities of the two femora. The body has been buried in a particularly nalřow Pit.
The characteristics of the grave cut here prevent the displacement of the bones. A narrow
container may both delimit and hold the burial, so that the bones line up against the
side and remain in eouilibrium.

A 'supporting' effeit can be obsewed even when decomposition has undoubtedly
taken place in a void. In a 17th century AD samurai cemetery in Japaq some tombs
have the shape of small circular chests (Figure 23), buried with a void within and a
wooden cover above. The wood is very well preserved due to the permanent humidity.
The corpse was buried in a sitting position inside the container: at the bottom were the
pelvis, which has opened, and the lumbar vertebrae, as well as the head, which has
fallery and the scapula showing its posterior aspect. The lower limb bones however
have remained in their vertical PositioÍL leaning against the v/all.

4.3. The Grotte de Foissac: some observations on taphonomy in an
underground environment
In 1965 cavers exploring a network of unknown galleries in the Grotte de Foissac in the
south of France came across the bed of a subterranean stream which they decided to
follow. They reached the original entrance of the cave, the surface of which was covered
with intact Neolithic vessels, arrow heads, foot and hand prints etc. In order to reach
the site, now visited by many tourists, a shaft had Lo be dúg.
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F iglLre 22, Serris, Les Ruelles (Seine-et-Marne , Fratce), burial 688, eiťIy Ínedieaal,
Ercaztation by B, Foucray, F' Blaizot, F. Gentílí and H. Guy.

Figure 23. Sendai' (lapan), Samtrai cemetery, 17th century. Photograph by T. Nara.
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Figure 24. Grotte de Foissac (Aaeyron, Figure 25. Grotte de Foissac (Aaeyron,
France), burial 1, Eneolithic, Excaaation btt France), burial 7, Eneolithic. Excaaation bv
H. Duday, photograph by F. Rouzard. H. Duday, photograph by F. Rouzard.

About 4500 years ago, the cave was a clay pi! with platforms to facilitate extraction
of the clay. On these platforms skeletons have also been found. The clay has preserved
everything impressions of basketry, oÍ a stick with a rope knotted around it, tool marks
and against the wall' a child,s footprint. The burials were Íound on the platforms cut
into the clay along the shore of the stream, placed on the surface and not in pits. During
flood' water mixed with soil covered the bones. Drops of water, falling from stďactite'
then washed the bones oÍ the day which had encased them.

ln one sector of this site, the skeleton of an old woman was found (Figure 24), mostly
with anatomical coÍrrrections preserved but with some disturbance. Animal bones
present included a pig,s rib cage placed under the left leg oÍ the skeleton which \^/as
laid on its back. During decomposition the head moved upwards and backwardq the
upper limbs were partially dissociated and the foot bones disappeared.

At the proximal extremity of the right tibia and fibula, an osteol)rtic lesion, whose
surface is slightly porous, could be an osteitis. The other fibula shows an eroded zone,
black in colour, in a position corresponding to the zone of erosion on the woman's right
leg (Figure 25). This spatial indication shows that the alteration of the bones depends on
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Figure 26a. Grofte de Foissac (Ar.teyron,
France), burial 1, Eneolithic. Claw marks
u the parietal-temporal region. Excaoatiln
.uú study by H' Duday, photograph by F.
Rouzard.

Figure 26b. Grotte de Foissac (Aaeyron,
France), burial 1, Eneolithic. Drawing of
claw marks by H. Duday.

the position in which the corpse was laid and is not a pathological lesion. This alteration
has been caused by the water falling from the stalactites above and the black colour is
due to deposition of manganese.

There are also disturbances to the torso and the head. Some vertebrae have shifted,
paradoxically moving in a direction opposiie to that of graviry On the cranium there are
ňve deep comma-shaped markg corresponding to the left Íront paw of a small animal,
a mustelid, perhaps a skunk (Figure 26). The displacements are therefore taphonomic
..rnd due to the passage of the skunk. The cranio-mandibular dissociation is not to be
interpreted here as evidence for a headrest.

In another, higher area, above the flood level was the burial of a seven-eight year
old child. The head was detached from the bones and fresh fractures were visible on
the skeleton. Beside the skeleton were some sma1l clay blocks and many bones were
displaced. The child was crouched on its back, with the knees folded up to the thorax,
io that the tarsal bones were found by the pelvis (Figure 22.). The mandible is complete,
but the left mandibular condyle has broken and is by the right shoulder. The right
ribs are in positiory while three left ribs, apparenily in relation with each other, have
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Figute 27. Grofte de Fóissac (Aaeyron, France), burial 1-, Eneolithic, General aiew after
excaTatlon.

shifted towards the side of the platform, but not down the slope, as might be expected.
A metatarsal was found behind the lumbar vertebrae and as excavation continued Íour
foot phalanges were found. The child was probably deposited in a sitting positiory with
his back resting against the wall. After an earý stage of decompositiorr, some bones,
including those of the distal are4 became detached from the skeleton.

Fi,
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Lecture 5

Relationships between the internal and
external environments of the corpse (II)

5.1. 'Verticalization' of the clavicles
This topic can be introduced with the example of another medieval burial found
at Serris-les-Ruelles (Figure 28). It is a primary deposit in a void of a body with its
connections that break down more rapidly still preserved. The left patella has fallen
outside the knee, and the foot bones and some cervical vertebrae have been displaced.
The 'verticalization' of the clavicles can be observed, with their lateral extremitv pushed
upwards and the medial downwards. This position is a consequence of tránsversal
compression at the shoulders and can only occur when the body has been placed
in a very narrow coffin or has been wrapped in a shroud (a double effect of'linear
,.lelimitation' can be seen at a certain distance from the edges of the pit, on the right
side of the skeleton).

Theclaviclesalsobecomevertical orshift toa very oblique position in,anthropomorphiď
bmbs dug into rock or clay. The corpse lies in a pit cut to its shape and the grave naÍTows

Figure 28. Serris, Les RueIIes (Seine-et-Marne, France), burial 125, early medieaal.
Ercaaation by B. Foucray, F. Blaizot, F. Gentili and H. Guy.
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Figure 29. Serris, Les Ruelles (Seine-et-Marne, France), burial 209, early medieoal.
Ěxcal;ation by B' Foucray, F. Btaizot, F. Gentili and H. Guy,

at the neck to a niche for the head. The shoulders are pushed Íorward since they lie
where the pit narrows for cutting the niche Íor the head, which is often slightly higher
than the bottom of the pit (Figure 29).

The ,verticalizatioď of the clavicles simply indicates that the shoulders were pushed
upward, forward, and towards the interior of the space ocopied by the body. The
observations made during excavation give information on the mechanism for this and
on the taphonomic d;rnamics' To interpret them correctly, the archaeologicď irúormation
conceming the chaŤacteristics of the pit should be carefully considered.

5.2. Voids that form around the corpse
Let us now examine buriď 175 oÍ the fourth cenfury nc necropolis at Aleria in Corsica,
a site ďready discussed in relation to the aťIangement oÍ grave goods. This tomb does
not seem to have been robbed in antiquity; the door of urrÍired brick was still closed
when the tomb was found. This dosed off access to the buriď dramber, which was
formed by a ledge on each side where the corpses were placed and a central pit where
grave goods were laid (Figure 30). Sand has infiltrated to cover the skeletons and protect
them when the tomb ceiling collapsed. One individual has a bronze brooch on its ches!
beads, a scarab made of glass paste near the right elbow and a bronze ring on a phalarx
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F igtlre 30, The pre-Romall neclopolis oÍ Aleria (Corsica), burial 175,4th century BC,
Excaaatíott by ], ]ehasse and H' Duday, plan by H. Durlay.

on the left hand. This burial is of interest not only for its rich grave goods, but also for
rvhat has happened to the h€ad. The mandible is in a vertical position against the side
of the chamber. The cranio-facial region with the atlas connected to the occipital has
fallen to the left of the neck, while the vertebral columrf still in connection up to the
axis, has leaned towards the right (Figure 31). This is the typical position taken up by
ťhe bones when a perishable element that SuPPoItS the head decomposes (for example
a cushion or small wooden structure, like a headrest). A supporting element can leave
traces among the bones only if made of material that decays after the ligaments of
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A the temporo-mandibular and cranio-
vertebral joints have decomposed.

A similar situation can be seen in a
fifth century AD burial in the St Cheron
cemetery at Chartres (Figures 32 and 33).
The corpse was put in a coffin (whose
nails have been found irr siÍu) inside a
very narroú/ Pit. The corpse was laid on
its back with limestone blocks olaced
beneath, one below the upper pari of the
thorax and head and the other beneath
the feet. The head has rolled against
the side oÍ the pi! detaching itselÍ from
the vertebral column, and the cervical
vertebrae have been scattered. while
the mandible is on the same side as
the cranio-facial regiory from which it
is nevertheless separated. The organic
matter produced by the decomposition
of the corpse soaked the wooden coffin
and caused its destruction. The collapse
of the base of the coffin, held up by
the limestone blocks, has caused the
displacement of the bones. The elements
from the central part of the body have
fallen to the bottom of the pit, while the
extremities have remained in an elevated
position where they came to rest on th€
blocks. From above the tomb looks the
same as in the previous case, even iÍ the
changes undergone by the skeleton are
differen! as shown by the different levels
oÍ the individual bones. [n the tomb at
Aleria, all the bones are on the same
level (the ledge), while here the bones oÍ
the head, neck and feet are elevated in
relation to the r€st of the skeleton.

In a medieval burial in the cemetery of
Saints.Cóme-et-Damien at Montpellier, in
the south of France, a hyperextension of
the head can be seen with an exaggerated
opening between the occipital and the
atlas and between the atlas and axis
(Figure 34). The cause is a hole made
by an animal that passes just behind
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Figure 31. The pre-Roman necropolis of
Aleria (Corsica), burial 175,4th centurv
BC deÍail' Excauation by !. ]ehasse and H.
Duday, plan by H. Duday.
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|:i.1tre 32' Ceneten1 of Saínt-Cheron at Chnrtrcs (Eure-et-Loír, Frrutcc),burial C73,4th 5th
:ntury AD, gcnernl aietu. Excntntion by D. loly nnd P. CourtntLd.

1

l:tqtrre 33. Cenletery
:th-5th ce11tLlry AD,
;ud P. Courtaud.

oÍ saint-Cherotl at Chgrtres (Etn,e-et.Loil,, France), burinl C73,
detnils of thoracic regíon and upper linbs, Excazlatiol.t by D. ]oly
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Figure 34. Cemetery of Saints-C6me-et-
Damien at Montpellier (Hérault, France),
Middle Agu. Detail bďoÍe the remwal of
the ctanio-facial reýn. Photograph by E.
Crubezu.

Figure 35' Cemetery of Saints-Cóme-et-
Damien at Monfuelliet (Hérault, France),
MiiIiIIe Ages. Detail after the remooal of
the ctanio-fucial reýn. Photograph by E.
Ctubézu,

the head (Figue 35). The hole has collapsed and pulled the head into it Even if the
disassociation between vertebÍae and cranium can be seen from above' measurement
of their relative depth reveďs that the occipital is lower than the rest oÍ the skeleton.

These considerations concem the displacement of the bones towards voids which
are created during the 'history' of the burial. The discussion may sometimes be
more complex but also richer in information in those cases that imply later human
interference. In a burial in the cemetery oÍ Saint Cherorr, Chartres/ the individual is
supine and while the original anatomical logic is preserved, the skeleton is exhemely
comPressed tÍansversďly on the median line through the burial (Figure 36). The femora
are behind the coxal bones on the median line; the right fumuÍ aPPeaÍs in anteriol vie$',
while the left is in posterior view and their heads touďr. The vertebrae are in front of the
ribs which are oriented downwards and towards the interior of the buriď and converge
on the median line. The upper limbs can be found under the skeletal elements of the
toÍso, at a greater depth @igure 37).
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Figure 36. Cemetery of SainťCheron at
Chartres (Eure-et-Loir, France), burial 98,
lth-Sth century AD, frst excaztation layer.
Excauation by D. loly and P, Courtaud.

Figure 37. Cemetery of Saint-Cheron at
Chartres (Eure-et-Loir, France), burial 98,
4th-Sth century AD, second excaztationlayer.
Excauation by D. Joly and P. Courtaud.

This would seem to be a case oÍ an anomalous disfurbance but is acfually the
natural evolution of a primary burial of a body laid on its back in a V-section coffin.
.As decomposition frees the boneg they move toward the median line of the buriaf
moving down the slope. The scapulae are freed faster than the ribs, so that the upper
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limbs slip behind the thorax. The heads of the Íemora, having joints that break down
more rapidly, move out of the hip joints ancl pass below the coxal bones toward the
median line; during this movement the left femur has rotated. We know that rib ioints
disassociate quite fast because of the decomposition of the rib cartilage. They are
followed by the destruction of the joint bet\,ýeen the Tib head and the vertebral bodies,
so that only the ioint between the costal h-rbercle and the transverse processes of the
vertebra remains connected. At this point the rib cage flattens, a phenomenon we have
already discussed. Usually, when a corpse lies on a flat surface, the ribs rest on it and
spread symmetrically in relation to the vertebral axis, while the sternal extremities are
displaced. When the container has a V-section, the sloping support causes the anterior
part of the rib to be pulled backwards and to the middle anci finish behind the vertebral
column (an inversion of the normal relationship between ribs and vertebrae).

These mechanisms aře known thanks to the observations made bv Francois Lambach
in his sťudy of protohistoric buria]s at Norclhouse (Alsace), wherá maný indi,,iclua]s
were buried in tree trunks dug out in U- or, rarely, V- shaped sections. Since the
wooden containers were well preserved, in the second case he could observe the
pulling backwards and towards the median axis of the coffin of the bones freed by
decomposition of the ligaments. In a V-section coffin, a particr-rlar space develops during
the decomposition of the corpse. This space becomes accessible only when the bones
are freed from the ligaments.

Lambach's observations have made it possible to understand this type of burial
and interpret others. The observations made during excavation provide substitutes for
experiments and help us to understand corpse taphonomy. The displacements reveal
an interaction between the corpse during its decomposition and the structure that
contains it. This might initially be a V-shape, but sometimes it could be a flat support
'which has later split in two parts along its longitudinal axis. These two sections then
slope towards the median line. If this break occurs quite early, then the bones freed
by putrefaction are under the same mechanical conditions as those observed when the
container was originally V-shaped in section.

5.3. The filling of the internal volume of the corpse
A corpse ready to be buried still has internal organs and muscles. The 'soft parts'which
characterize the primary deposit disappear and are replaced by the fill which is founcl
when the burial is excavated. It is important to examine this 'transubstantiation', the
apparent transformation of flesh into fill, which clearly constitutes the main difference
between the time of burial and of excavation. Paradoxically the archaeological literature
seems to overlook this process completely. When does the filling of the internal volume
of the corpse occur and what are its causes?

5.3'1' The chronology of fillíllg the oolune fi,eed by the decny of soft tissue
5.3.1'1, Dchycd fíllíttg
Generally the filling is staggered over time, as the various examples discussed earlier
testify, in particular the flattening of the rib cage or the separation at the inter-vertebral
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spaces (see forexample Figure 13). The decay ofthe thoracic (lungs, heart)and abdominal
organs (live1 spleen, stomach, and bowels) frees a space which lasts for a certain time.
The bones are subject to various forces (for example gravity, torsion of the vertebral
column eÍc) and when freed by the breakdown of ligaments, move under the action of
ahc.se forces. The sediments later invade the interstitial spaces and block the bones in their
nuv position. They will only be freed by further disturbance, for example excavation.

A little known consequence of the delayed fillinB of the volume freed by the decay of
-ott tissue is the closing of the intersegmental angles of the body, i.e. the angles which
.lrc created by the different Segments of t]re |irnbs, like the arm and foreaŤm (elbow)
'r thigh and leg (knee). For example, in the Chalcolithic burial chamber of Devois de
' I]tang in the lower Valley of the Rhóne, a cor1rsc was found crottclred in a particularly
. L)ntracted position (Figure 38). Many archaeologists interpret skeletons in this position

''yrrc 
38. Btn'ial chantber at

.ti,otiott by A. Colonber, l.
J rtt1.

Deaois de I'Etang at Laudut (Card, France), Chnlcolitltic.
Coularou, X. Gtrtlrcrz, A. Raux and H. Duday, plan by H.
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as evidence for corpses having been buried in bags or tightly bound. This is possible
but difficult to prove. \44ren a corpse is buried in the earth, the sediment around it
exerts pressure and gradually, as muscles and ligaments progressively decay, closes the
intersegmental angles between the bones. Obviously this phenomenon does not occur
when the joints are extencled or lightly flexed.

5,3.1,2, Pro gressitle t'ill í n g
Let r"rs take the example of a fifth century BC skeleton of an eight to ten year old boy,
a primary burial found at Coteau de Montigné, in the West of FIance (Figure 39). Two
small fragments of the base of the cranium have been displaced from the space originally
occupied by the corpse, but they cannot be consiclered proof that decomposition has
taken place in a void, since a burrowing animal has made a hole beneath the head. The
rib cage has partly retained its original volume. A difference of four to seven cm. in
depth was measured between the anterior-lateral and posterior extremity of the ribs.
Flattening of the pelvis was also not noted. At this age, the coxal bone comprises three
independent bones, ilium, ischium and pubis, linked by cartilage that naturally decays
during decomposition of the corpse, when each of these bones would go its own \ /ay.
In child burials these bones usually fall wiihin the pelvic basin, but in our example
they lrave been Íound in their original Position (the ptrbic symphysis is still tightly
connected). The hands, too, are in their original position. The right hand lies at a level
which corresponds to the forward part of the abdomen, where it had been laid when
the body was buried. The left hand lies in a place corresponding to the super-lateral
part of the left hip, with the first two fingers passing forward and inside the anterior-
super iliac crest. Although these bones were potentially in disequilibrium \ /ith respect
to the internal space of the corpse, they maintained their original position exactly. This
occurred because the volume left by decay of the soft tissue had been progressively
filled with sediment.

The filling of spaces with sediment can therefore be either deferred, i.e. staggered, or
progressive, i.e. when it replaces the organic elements little by liftle as these decompose.
The former case is more common.

5.3.2. The mccllanisms of t'illiltg the Oolune Íteed by the decay oÍ s0Í tisslle

Three mechanisms have been identified in the process of filling. The first is the force of
gravity: the sediment that has br,rilt up above the corpse falls into the spaces left empty
by the disappearance of the soft tissue. The second is the increase in volume of clay
sediment when wet as Michel Pichory engineer at the Institut National de Recherche
en Archéologie Préventive, suggested to me: decomposition fluids from the corpse soak
the sediment and, if clay, this expands to fill the empty spaces. The third is distlrrbance
caused by the actions of small animals, particularly earthworms. While digging tunnels
they swallow the soil and later expel it. Such animals particularly seek out humid areas
where the sediment is rich in organic mattel like those near burials.

Worm action may radically change the sediment near the tomb. When excavating
a burial, one of the first tasks is the identification of the edges of the burial pit. If the
tomb has been excavated in rock and filled with earth then this is easv but if the burial



5 Relationships betzueen the ínternal and external en.)ironffients of tlrc corpse (II) 55

ir.rs been made in an alluvial deposit and has been filled with the soil excavated y/hen
it rr'as dug then it is more problematic. Often archaeologists interpret as pit fill a zone
rvhere the sedirnent is darker, softer, and lumpier than usual (they sometimes call this
organic' sediment). In such cases I have often noticed that the pits seem very large
compared to the skeletons. Archaeologists often think they have completed excavation
Nhen they have recovered the skeleton and the grave goods. However if they continue

to excavate they may notice the presence of this
sediment for some centimetÍes beneath the level of
the skeleton. This is because the sediment interpreted
as pit fil l is soaked with decomposition fluids which
worms have then worked in all directions. As a
result the size of the pit and in particular its depth
may be overestimated. This may be misleading for
the identification of intersections between tombs or
circulation spaces around them.

We tum now to cases where it has been oossible
to identi|y a progressive fill ing of the vo|umó left by
the decomposition of soft tissue. The first example
is a Neolithic burial from Djibouti in eastem AÍrica
(Figure 40). Since the sediments oí this area comprise
very fine po\ /dery sands, tiny vacuum pumps were
used in excavation. This was the burial of a young
woman, laid on her left side in a contracted position.
With the head turned towards the leÍt, her face
rested on the bottom of the pit. Inside the mandible
is the hyoid bone. This is a U-shaped bone, lacking
in real joints and suspended among the muscles,
attached to the body through the greater horns. In
adults of advanced age it is a single bone, whereas
in children and in young adults it is formed of three
portions linked by cartilage. After the disappearance

Fi;lure 39a. Funerary circle at
Jtlteau de Montigt.Lé, Coulon
DetLx-Sěures, Fraflce), burizl

!)9, 5th century BC. Excaaation
:.U I P. Pautrerru and H. Duday,
tlnn by H. Duday. Figure 39b. Details of abdominal region and hands.
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dur ing decomposi t ion of  the
muscles that surround it, the hyoid
bone generally falls and separates.
However, in this case it has been
found in its original position: the
white arrow shows the large right
hom of the hyoid bone. This proves
that this very fine sediment has
progressively filled the empty space
left by the muscles' decay. This has
been called the 'hour-g1ass' effect
(Duday 2005).

In the Neanderthal burial at
Kebara in Israel the hyoid bone was
also found in its original position
in a primary deposit (Figure 41).
The body of the hyoid bone and
the large homs are linked and were
fol:nd ín situ ' Since the sediment is
also fine and powdery, we again
conclude that the filling of the space
I,vas pro8Íessrve.

An early Neolithic burial (of
'Cardial' type and with impressed
Ligurian poitery) found in Abri
Pendimoun at Castellar, near Nice
provides another example (Binder eÍ
al. 1993). The corpse Í/as buried in a
pit on its left side and in a contracted
position" with one hand under the
mandible (Figure 42). Again the
sediment here is very fine. Some
traces of later disturbances caused
by a burrowing animal have been
found, including the displacement
of the fifth lumbar vertebra. The left
hand is still in anatomical cormection

and is in Potential disequilibrium, because of which it should have Íallen under the
action oÍ gravity. This has not happened because the sediment has filled the Volume left
with the disappearance of the soft tissue. The hyoid bone aPPeaÍs transversally inside
the mandible. The left Íoot seems smaller than the right, but this is only an optical
effect, since it was in a vertical position against the side of the pit. A distance of 15.5
cm. can be found between the distal extremity of the hallux and the posterior aspect of
the calcaneus. Under the head of the first metatarsal the sesamoid bones were found Ft
(their name derives from their sesame seed-like shape). The sesamoid bones of the first E_
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Figure 40. Asa Komil (REublic oÍ Djibouti, eastern
AÍrica), early Neolithic' Excaaation by X. Gutherz,
R. loussaume, l.-P. Cros and H. Duday.
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:]1L'tatarsal are about ó.5 mm. long and
r.rve remained in their original position.
LsLrally during decomposition the feet
'.rll into the space left by the decay of the
:rr.rscles under the plantar surface. This is
. ,. irlence that decomposition occurred in a
:rllccl space in which the volume occupied
r.r the corpse was progressively filled with
-, '.l inrent atter the decay of soft tissue.

Irr all burials oÍ this type, the sediment
:r ms out to be extremely fluid (sandy,
r.hy or very fine). This phenomenon
- only poss ib le when bur ia ls  are in a
rilled space and cannot be true if there is
,riginally a void around the corpse.

;:iŠ!lre 41'' Caae at Kebara (Israel), middle
!'nlncolithic, plan by D. Ladiray.

I igurc 42. Abri Pentiinotm at
: tt'nttntion by D. Binder and H.

Le Castellar (Alpes Maritimes, France), early
DtLday, plan by H. Dudny.

Neolithic.



Lecture 6

Burials of babies who die within the first six
months of life

In all societies, one cate8ory of the dead is subject to partícular funerary Practice,
stillborn children or babies who die within a few days of birth. Nearly all populations
have had different ways of dealing with them. Until the 20th cenťuly in the Basque
region in south-\.'r'est France, for example, stillborn children were buried under kitchen
floors. In 1870 the priest of a village in Languedoc wrote to the civil administrator of
the community to congratulate him for having reserved an unconsecrated area in the
new cemetery for the burials of stillborn children. This would stop, he said, the burial
of stillborn babies in farmyards.

Today women give birth in hospital and the family of a stillborn child does not
usr,rally ask for its body and lets the hospital take care of it. We can therefore hypothesise
that when future archaeologists dig our cemeteries they will not find a full population
sample. Christians believe that an unbaptised child cannot be considered a son or
daushter of the church and if it dies without the sacrament then it dies in a state of
original sin and can only be buried in unconsecrated ground within the cemeiery If
excavation takes place in an area of the cemetery from which unbaptised children have
been exclr'rded, then a misleading picture of mortality Íates will be obtained. The Íactors
that select individuals to be buried are fundamental for understanding how the society
of the living is reflected in the cemetery.

The bodies of stillbom babies are usually not more than 55 cm. long and they are
often br.rried in shallow pits. If the place of burial is later farmed, with time ploughing
will remove these small bones and selectively destroy important information. These
are important considerations for the study of palaeodemography and above all for
evaluating how representative a sample is.

Our first example concems the Chalcolithic village of Cambous in the south of France.
Its stone-built houses are sometimes more than 20 m. long. During this period caves
and dolmens were used as burial places. Archaeologists have explained the systematic
absence of small children in these as a taphonomic phenomenon related to differential
preservation. Children were actually however deposited in vessels beneath house floors
(Figure 43). This is an example of a funerary practice particular to children.

Another well-documented example concerns the oppidwn of Plan de la Tour at
Gailhan in the south of France, dated to the fifth century BC (Dedet et al. 1991.).
Excavating the skeleton of a very small child requires very careful attention (we might
call this a 'bonsai' excavation). Here the skeleton of a child which died in the perinatal
period was found. It had been buried with its head raised and resting on a stone (Figure
44). The ribs were found spread in a fan shape. This is frequently seen in the tombs
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Fiqty_43a Village at Cambous (Herault, France), Chalcolithic. Excaaation by H. Canet
tnd l-L. Roudil

Fígure 44. oppidum of PIan de Ia Tour at Gaílhan (Gard, Frunce), burial in sector I-
Hl76-17, sth century BC. Excauation by B. Dedet and H. Duday, plan by H. Duday.
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of very young children since at this age the ribs are not yet arranged obliquely, which
explains the nearly rylindrical aspect of a childt thorax.

Studies of anatomy have identified small ossification centres at the knee, called the
Béclard nucleus. These are the centres for the formation of the lower extremiý oÍ the
femur and are very useful in determining age at death. This is usually calculated from
long bone dimensions. Height incÍeases with age and by measuring the bones one can
derive the stature of the individual, but it is important to consider the margin of error
related to variations in the proportions of different parts of the body, even if stature is
the same. We know that children oÍ the same age can have different dimensions and
that children of the same height can have different ages. Today in Westem Europe, for
example, the height of a child bom after nine months of pregnancy varies between 45
and 55 cm. With this 10 cm. variatiory age can be estimated with an approximation of
t 20-25 days.

The determination of age will be more precíse if we consider the degree of mafuration
of the skeleton. For example the distal extremiý of the femur starts to ossiý at the end
ofpregnancy: this canbe noted in excavation since it appears to be a small aýpicalbony
nodule (Figure 45). In order to be certain of its identification it should be recognized íz
slÍtr and not during sieving. The study of the calcification oí the tooth buds may also
help (Figure 46). At birth the enamel is very porous and absorbs the soil pigments,
becoming browner or gr€yer. Their colour, size (a few millimetres Y/ide) and fragility
make ít difficult to identiý them during excavation. However during the cleaning of
the dental arcades in the laboratorv thev can be recovered in the earth remaínins in
the sockets.

Figure 45. Distal epiplryses of both femora belonging to the índiaidual whose burial is
shou:n in Fipure 44.

Figure 46. Buds of the lower right teeth belonging to the indioidual whose burial is shown
in Fipure 44.
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The use of a trowel in excavation risks destroying neonate burials, so it is important to
.rct as soon as the first bones appear. The excavation team for a large funerary complex
should include a specialized funerary archaeologist who can identify the bones and
organize the excavation of burials. However problems derive from the fact that the
burials of very small children are found on sites which are not previously recognised
as funerary. It is not seldom that these small skeletons are not recognized as human and
oiten only the larger bones are collected, as is the case for animals. Generally we see
r)nly r4,/hat we have learnt to recognize. There is, above all, a training problem here and
ii is necessary for archaeologists excavating settlements to have first had the opportunity
to see neonate skeletons. In 1982 a burial was excavated at the oanidum of Gailhan and
presented to local archaeologists at a seminar at Montpellier. In the following year
ť!\'enty-foul burials of children who died in the perinatal period wele found in that
rcgion, as many as had been excavated since the beginning of the 19th century. The
!'xception to this is the extraordinary site at Mailhac in SoutheÍn France, where more
than 50 years ago Odette and Jean Taffanel were able to recognize the burials of about
.{0 very small chlldren.

Arrother child skeleton has been excavated at the oppídum oÍ cailhan (Figure 47)' Its
.rrms have moved away from the thorax, while the ribs are open like a fan. The thorax
volume is perfectly preserved, with a difference of 5.5 cm. in level between the anterior
errd posterior extremities. This situation arises from the particular shape of the tomb,
iormed by a narrow central pit, where the body lies and two slightly raised ledges on
both sides where the arms have been laid (this is the so-called 'gutter effect', described
.rbove). Here the same taphonomic dynamics apply as with adults. If the excavation is
}rerformed With sufficient care, the methods oÍ ,l,anthropologie de terrain, can also be
.rpplied to the tombs of very small children.

The fifth century BC skeleton of a child who died in the perinatal period and which
tl'as excavated at Coteau de Montigné allows us to take the methodological discussion
rttfiher. It was found in a large circular funeÍary pit' 17 m. in diameter. A site on such a
rcale needs to be excavated by appropriate means, which explains why the first stroke
of the trowel has scattered most of the foot bones and some lumbar vertebrae.

In childrery the cranial vault is formed by several elements that are separated by
fibrous membranes. These elements can buckle at birth, to allow the child's head to
!'rrerge. As soon as the membranes and the brain decay, the bones fall within the cranial
..rvity, preventing us from determining the original orientation of the head (Figure 48).
In this case, two tiny bones of the internal ear, the left malleus and incus, were found
next to one another. These are the only bones that have the same morphology and size
in adulthood and at birth, so that they seem relatively large with respect to the rest of
the skeleton. They are situated inside the eardrum, a fibrous membrane that disappears
rluring decomposition. If the head appears in front view, they remain deep in the middle
car. If the corpse is laid on one side, the auditory ossicles that are turned towards the
higher paÍt of the tomb fall into the deep part of the middle ear, while those of the
opposite ear will fall to the bottom of the pit, by the external auditory meatus. Their
irlentification allows us to figure out the original position of the ear and, consequently,
to deduce the original position of the head. Only the use of small tools will allow such
t'lements to be found.
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Figure 47. Oppidum of the Plan de Ia Tour at Gailhan (Gard, France), burial in sector X42,
fifth century BC. Excauation by B. Dedet and H. Duday, plan by H. Duday.

The activity described above is important for studying not only children's burials,
but also those of larger subjects, in particular to understand the original position of the
head if it has later been moved. If the head is absent, the discovery of ossicles shows that
the skull was originally pÍesent in the tomb (so that we mav distinguish the removal of
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coULoN  -  Í983

Le coteau de Mont  igné.  P11

Figtte 48. Funerary circle at Coteau de Montigné, Coulon (Deux-SěaÍes, France), bulial
P11, Íifth century BC. Excaaation by l-P, Pautreau and H' Duday, plan by H' Duday,

ťIre cranium and mandible after decay from the deposition of a decapitated individual)
and gives us information on its position in the tomb.

We now examine a Gallo-Roman pottert workslrop of the first century AD at Sallěles-
.],Aude near Narbonne (Duday eÍ a/. 1995, 146). After the conquest of this regiorr' Rome
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Figure 49, Gallo-Roman pottet,s workshop at Sallěles-d,Aude (Aude, France), first century
AD. Excaaation by F. Laubenheimer, A. M. Tillier and H. Duday.

gave land to colonists who developed viticulture. Many workshops related to this were
created, especially for making containers for transporting wine, as was the case for the
workshop under study, in which a room measuring seven metres long and four metres
wide was used for drying vessels and amphorae. Under each of the roof tiles found
along its walls a ďrild burial was documented (Figure 49).

To carrlr out the excavatiory the diggers worked from platforms supported by metal
scaffolding. To remove the soil smďl vacuum pumps, like those of dentists, were used'
Plans were made at a scale of 1:2 or 1;1. Each bone was numbered and its anatomical
orientation and depth were recorded (Figures 50 and 51). All these processes can be
completed in 12 to 14 hours by a person with specia1izg6 tŤ.irrilr'.

This excavation was made more difficult to carry out by the clay soil of the site with
its small stone inclusions. The first burial discussed shows a small zone of disturbance
caused by an animalt passage. The individual is prone (Figure 50) and the arrangement
of the ribs ďlows us to read the position of the thorax directlv If the oerson is laid
on fus back, the first rib lies on thi second, the second on the ůrird, aná so on. lf the
person instead is laid on his stomadr, the lower ribs rest on the upper. Within the pit
an alignment can be seen, with the right foot folded under the right leg.

Another burial from the same site ll/as that of a tfuee-month old baby. The cranium
has been compressed (Figure 52): the bones of the cranial vault have fallen inside the

F
A



6 Butíals of babies who die uíthín the frst six months of lífe OJ

Š

š

š

4
Figure 50. Gallo-Roman pofter,s workshop at SallěIes-d,Aude (Aude, France), first century
AD. Composite plan of the burial of a still-born baby by H. Duday.
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at SaIIěIes-d,Aude (Aude, France), f'rst
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Figure 52. Gallo-Roman pofter,s uoÍkshop at sallěles-d,Aude (Aude, France), first century
AD. General aiew of the burial of a fern weeks old baby.

space 1eft by the disappearance oÍ the brain and the parietal bones have Íolded on
themselves. Some bones oÍ the vault have dearý moved beyond the original space
occupied by the cranium. The burial has a bronze brooch with some plant fibres attached
which probably belonged to clothing. The zygomatic bone and somá bones of the hands
and feet have been displaced from the space originally occupied by the corpse. T?ris
then was a primary burial in a void (Figure 53), covered by a roof tile.

13 burials were found in this workshop, with ages at death from birth to six months.
During the Roman period cremation was the most common funerary rite in France but
texts by Pliny and fuvenal record that the buming of children who did not yet have
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Figure 53, Callo-Roman potter's workshop at Sallětes-d,Aude (Aude, France), t'irst century
AD. Composite plan and longitudinal section of the burial shown in Figure 52, plan by
H. Duday.

their teeth was forbidden. This would explain the choice of a workshop as a burial place
and the treatment of the bodies related to their age at the death. It was in fact possible
to show a variatíon in burial practice for these children according to age at death. If
the baby was stillborn or died soon after birth it was laid in a small pit, in a contracted
position and with no gÍave goods. Decomposition took place in a filled space and a
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Figure 55. Testacella sp.
egg kcale in millimetres).

Figure 54, Gallo-Roman pofter,s workshop at SallěLes-d,Aude
(Aude, France), Íirst century AD, A detail of the cranium of a
still born burial as it is dismantled durins excaration.

rooÍ tile fragment above marked the burial. If the baby instead lived for a Íew months'
it was laid in a larger pit and in a slightly more extended positiorL in one case with a
brooch. Since the roof tile placed above it served as a cover, decomposition occurred
in a void. Finally, in the single case of a baby which died at the age of c. six months,
the body was placed in a small coffin formed by roof tiles and accompanied by grave
goods (oil-lamps, ceramic and glass vessels, a bead and a bronze needle).

In one case two children were buried one on top of the other in the same pit which was
clearly dug to accommodate both. lt is much deeper than the other pits which contain
only one corpse: the t\ /o deposits are therefore simultaneous. The lower individual
died in the perínatal period and its decomposition occurred in a filled space while the
upper individual, who lived for c. three months, decomposed in a void. This leads us
to coniecture about the relationship between these individuals, given that they could
not have been brothers. Calcified eggs with a maximum diameter of c. seven mm. long
(Figures 54 and 55) were found in the cranial caviý of the lower child. They had been
laid by a snail that carried a small shell on its tail, from which its name (?sÍacelln sp.)
derives. This camivorous snail specifically predates on earthworms. Their presence
therefore implies that of worms which are' in fum, abundant near buríals where
the sediment is enriched with decomposing organic matter. The finding oÍ testacella
shells and eggs suggests the primary character of the burial. A secondary deposit oÍ
defleshed bones would have produced neither these organic fluids nor a concentration
of earthworms.

It is sometimes possible to find deposits of even younger individualg for example in
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Figure 56. Lattes (Hérault, France), first century BC' Photograph by V. Fabre'

a first century BC burial under the floor of a house at Lattes, near Montpellier. [n the
bottom of .m urn was a white pebble, a carved goatt astragďus' a small lead plaque
and the bones of a five and a half month old foetus (Figure 56). The baby had been
born prematurely and died. Ancient texts give us no information on the treatment
reserved for childrenbom prematurely, indicating the importance of this discovery This
exceptional discovery is due to my student Véronique Fabte, ingénieur at the Institut
de Recherche en Archéologie Préventive.

We conclude u/ith a discovery made in the Grotte de Montespan at the foot of the
Pyrenees, famous for its upper Palaeolithic art, in particular a statue of a bear modelled
in clay. A skeleton was found in a depression in a rock and vr'as interpreted as that of
a Magdalenian (c. 16,000-9,500 BC) neonate. The cranium is missing probably because
it has been taken away by a caver, and the mandible has rotated. The excavation and
plan have allowed us to determine the position of the body, extended on its back; the
left hemithorax has preserved part of its volume, since it rested on a clay projection
on which the left forelimb was found still in perfect anatomical connection. Here it is
possible to see, on one side only, the 'gutter' effect with a ledge at the side, as at the
tomb at Gailhan (Figure 47). Ho\ /ever the morphology of the humeri was not human,
since the skeleton was that of a neonate bear (Figure 57)! It is curious that the body
of this small bear has been buried within the footprint of an adult bear. This find is
imPořtant, since it gives detailed inÍormation on the morphology of the small immature
bones (vertebrae, limb extremities) of a breed of bear that died out 1O000 years ago.
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Fígure 57, Grotte de Montespan (Haute caronne, France), I]pper Palaeolithic, Excauation
by M. Garcia and H. Duday, plan by H. Duday.
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Lecture 7

Double burials and'reductions'. Remarks
on the notion of burial. Palaeopathology
and archaeology

7.1. Burials containing the remains of t\ /o individuals

When a burial contains the remains oí two individuals, it is necessary fiÍst to understand
whether they have been deposited simultaneously or separately over a long period.

7.1.1. Asynchronous deposits: 'reductions' and. related acts

Sometimes a 'reduction' (see below) of the skeleton of the first corpse can be identified.
ln tomb 582 at SerrisJes-Ruelles (Figure 58), a corpse has decomposed in a void. Traces
of wood from the bottom of the coffin can be seen' as well as the displacement of
some bones and a 'linear delimitation' effect especially visible along the right side of
the skeleton. Between the coffin and the side of the tomb can be seen the heaped up
remains of another individual who was buried mudr earlier, since the bones were no
longer linked by ligaments.

Anotherburial from the same site (Figure 59) shows clear evidence of,linear delimitatiorť
between the righi side of the first individual, whose skeleton is transversally compressed
with the,verticalisation, of its claúcleg and a second individual, whose remains are piled
up in some disorder between the side of the coffin and the side of the pit.

There is a tendency to think that these bones havebeen'reduced', but we should reflect
on the meaning of this term. Normally, ,reductiorť, by definitiorr, takes place within the
same container, for example when a sarcophagus containing one individual is re-opened
much later to accommodate the remains of another. The bones of the first individual are
then moved to one end of the sarcophagus, but remain within it. A distinction should
be drawn between ,reduction, ínside the same container and ,reduction, outside, along
the sides of a pit or above a cover. ln the latter case, the second individual is buried
inside the structurg while the bones that previously occupied that space are heaped on
the lid. If this collaPses' the bones that have been laid on it will fall insid€ the containeŤ
overlying the more recently buried remains, causing a statigraphic inversion.

The problem here is to understand whether the tu/o individuals have really been
deposited in the same structure or in the same container. If the bones of the first were
collected inside the tomb at one end or outside, against the side of the tomb or on the
cover, this should probably be considered as 'reduction' proper: the aim of the gesture
is to clear the necessary space for depositing the second individual. However where
grave diggers have come acřoss an older tomb, the collection of the larger bones may
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Fígure 58, Serris, Les Ruelles (Seine-et-
Marne, France), burial 582, early ffiedieaal.
Excaoation by B. Foucray, F. Blaizot, F.
Gentilí and H, Guy.

Figure 59. Serris, Les Ruelles (Seine.eť
Marne, France), burial 591, early medieaal
Excaaation by B. Foucray, F. Blaizot, F.
Centili and H. Guy.

reflect a wish to clear the space - thus a case of'reduction'- but can also mark a gesture
of respect towards bones unearthed by chance and recognised as human.

7.1.2. Double burials

Irr the Grotte Gazel at Sallěles-Cabarděs, an early Neolithic burial in a niche in the
rock contained the remains of two individuals, a woman and a four-five year old child
(Figure 60). Looking at theír Positiory we can infer that it is a simultaneous deposit, a
double burial. The child's body covers the woman's right upper limb, but it is covered
with her left lower limb, and the woman's left wrist is under the child's armpit. The
same impression might however have obtained in the case of two consecutive d-eposits,
made within a very short time interval. The child might have died a few days after the
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woman and have been buried \ /ith her, perhaps because of kinship or because of a non-
genetic relationship. Somebody would have arranged the placing of the child's body
between the woman's arms, manipulating a corpse that was already in an advanced
state of decomposition. To our way of thinking these gestures would be considered
disgusting. Even today however many people deal with such bodies as professionals,
for example forensic pathologists and the police. There are populations in Polynesia
that collect decomposition fluids to include them \.vith food, rice for example. This is
a highly rifualized gesfure to respect the dead. We must refrain íIom ploiecting our
sensibilities on the people of the early Neolithic.

Figure 60. Grotte Gazel, SallěIes-Cabcrděs (Atde, France), early Neolíthic. Excaaation by
I. Guilaine, plm by H. Duday.
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As long as the ligaments hold, the corpse can be handled and the skeletal elements
remain connected. In the example at the Grotte Gazel, the burial could be a simultaneous
deposit or two deposits made with an interval of a week or t$r'o. It is not possible to be
more precise and to distinguish between a double burial proper and two depositions
separated by a short interval, since the ligaments of the joints that break down most
easily would not yet have disappeared.

In the late Neolithic (c. 2500 BC) fortified site of Chatelliers-du-Vieil-Auzay (Large et
'tI.2004,686), there are thÍee strucfures' each containing two individuals, an adult and
a sub-adult, each oÍ which has a vessel above or near the head (a vessel is missing in
one instance, but its absence is probably due to the cutting of a pit in the Bronze Age
rvhich had disturbed this area).

In structure 2 there are two individuals (Figure 61) in a primary deposit where
decomposition has taken place in a filled space, with the obstacle to the bones caused

Figure 61' Les Chatelliers du Vieil-Auzay (Vendée, France), structure 2, later Neolithic.
Excar:ation by P. Birocheau, l-M. Large and fP. Cros.
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by the fill. Although the original sbucture created a void, fine sediments very quickly
penetrated to cover the corpses soon after their deposition: evidence of decomposition
in a filled space is clearly visible. As for the relative chronology of the two deposits, the
individuals touch through elements thatbleak down particularly easily.If the indivídual
on the right was the first to be deposited, then his scapulo-thoracic junction was still
intact when the second individual was buried, since the hands of the latter have not
disturbed it. On the other hand, if the corpse on the left was the first to be buried, then
his hand joints were still írrtact
when the corpse on the rightwas
deposited. Both corpses retained
their anatomical integrity when
they came in  contac t  w i th
each other. It may have been
a simultaneous deposit or two
successive deposits made over
:  <hnt f  t imp npr in r i

7.2. Reflections on the
notion of bufial
The three Structures at Chátell-
iers-du-Vieil-Auzay enable us to
address another important issue,
the identification of whether or
not the deposit is a 'burial'. At
first sight, everything seems to
indicate that these are burials.
There is a structure deliberately
made to house the remains of the
dead, who were provided with
vessels and in one case \ /ith stone
tools. The deliberate character of
this deposit cannot be doubted
(Figure 62)' NeveÍtheless we
must always bear in mind that
the very concept of funerary
practice implies a positive con-
notation in relation to the dead.
If a murderer hides the corpse
of his victim by burying it in a
pit, this is obviously not a burial
because the purpose is to escape
justice. Yetin this case too tl.rere is
a structure, a corpse, a deliberate
deposit and'grave goods', if the

Figure 62. Les Clutelliers
Fra11ce), stťtlctu.e 3, later
P. BirocheatL, l-M. Lnrge,
BiroclrcatL and J-M. Large.

Ý,"

du Víeil-Auzay (Vendée,
Neolithíc' Excnaatiott by

and l-P. Cros, plan by P.
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Fígu'e 63' Les Chatelliers du Vieil-Auzay Fígure 64, Les Chatelliers du Vieil-Auzay
(Ventlée, France), stťuctlÍe 3, skeleton 5, (Vendée, France), structure 3, skeleton 5.
Photo4lapl1by F, Houět, Pllotograph by |-P' Cros trnd H, Dudiy,

corpse has notbeen stripped of its dress, jewels, elc.If the murderer out of remorse makes
the sign of the cross and prays for the dead, it becomes a burial. The difference cannot
be seen at all through the material traces that excavation can give us.

In this case our uncertainties abor,rt its status as a burial relate to the cause of death.
Examining the vertebral column ofone individual, we note a flint arrow head embedded
in the left antero-lateral aspect of the fourth lumbar vertebra (L4) (Figure 63). This is
rvhere the abdominal aorta bifurcates. If struck this will haernorrhage, causing death
within a few minutes' We cařrnot be sule that this was the real cause of death in this
case. The same individual also received a blow by a blunt instrument full in the face
rvhich has caused the loss of his chin and teeth through the violent impact (Figure 64).
This would be a fatal wound, as would be the injury from the axe blow to the posterior
aspect oÍ the occipital (the same injury is on each of the six crania found). The other
indivicL"ral deposited in the same structure has an arrowhead in the rib cage, broken
from contact with the vertebrae, and shows traces of an axe blow to the back of his
head.

On several skeletons, some cranial fragments are white in colour. Tl.rese have fallen
into the cranial vault and have been soaked with matter from the decomposition of ihe
brain. Two individrrals have a circular wound on their crania (Figure ó5) with clean
edges and fissures, caused by a blunt instrument (Figure 66). The small bone roundel
detached by the blow has been found inside the cranium: it has a very characteristic
impact trace (Figure 67). Another has seven blows to his cranial vault and an axe blow
to the back of the skull.

By observing these numerous traumatic lesions, we may conclude that these
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Figure 65' Les Chatelliers dtt Vieil-Auzay (Vendée, France), structure 2, skeleton 4'
Photograph by l-P. Cros and H. Duday.

individuals have been spectacularly killed by many blows to their crania. Some of these
blolr's have been repeated identically on two or three of the six individuals examined
and traces of the axe blow that shattered the extemal occipital protuberance have been
found on all six. We get the feeling of a níse en scěne ín this killing and deposition. It is
certainly possible that these corpses have been buried, but \.^,/e cannot exclude human
sacrifice. We may hypothesise that they have been deposiied as offerings, like the vessels,
to some unknown deity. So a deliberate deposit (of a body) need not be a burial. An
individual may be killed either as punishment or as a sacrifice and deprived of his
human sfnfrrs by reducing him to an obiect through the reification of the corpse.

7.3. Palaeopathology and archaeology

Palaeopathology is a discipline that deals with the diagnosis of lesions, the history of
disease and the therapies practised by past populations. It is almost always practised
in the laboratories of faculties of medicine, where the archaeologist or anthropologist
brings the bones they consider anomalous. It is of great importance that there is a
constructive dialogue bet\ /een these three disciplines of archaeology, anthropology and
palaeopathology, in order to establish an active collaboration which puts a disease in
its historical context (we shall examine later burials due to mortality crises caused by
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Figure 66. Les Chatelliers du Vieil-Auzay (Vendée,
France), structure 2, skeleton 4. Photograph by l-P.
Cros and H. Dudav,

7.3.1 Documenting a physical handicap

Let us return to the examDle of the
Mesolithic burial at Bonifacio in Corsica
(Figure 2). The very fine sediment has
blocked the womant left hand in the
original position in which she was buried.
This hand is extended from the forearm,_
rvith the last tlvo fingers bent back on .
themselvet the other two half flexed while
the thumb is not bent. This is the position
that the hand spontaneously adopts in case
of paralysis of the ulnar nerve (Figure 68)
('claw hand'), but this observation is not
enough in itself to diagnose a paralysis. On
the left ulna in lateral view a swelling of the
distal part is visible, a callus formed ďter
an ancient fracture (Figure 69) that is well
healed and consolidated. One of the most
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F igure 67 . Les Chatelliers du Veil-
Auzay (Vendée, Frunce), structu|e
2, skeleton 4. Photograph by l-P.
Cros and H. Duday.

Figure 68. Characteristic position of the
fngers in a hand of an indioidual affected
by paralysis of the ulnar neroe.

epidemics). In realiý palaeopathological analysis should take into account observations
made during excavation.
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frequent causes of paralysis of the ulnar nerve
is known to be a blow to the distal extremity of
the ulna itself, where the nerve runs in direct
contact \/ith the bone. From the radiographs
a slight convexity can be seen on the third left
metacarpal, where a fracture has been well
healed. The fifth left metacarpal shows much
more obvious anomalies (Figure 70). It has an
irregular surface, is shorter than it should be and
the whole bone is incorDorated in a callus. On
this bone the lateral ligaments of the phalangeal-
metacarpal joint are partially ossified and the
radiograph shows a sesamoid immobilised by a
callus. The little finger was therefore ankylosed
and bent.In an ulnar paralysis thebending ofthe
last two fingers can be passively reduced for a
while, but later these contract again, giving rise
to an irreducible contraction which is obviously
much more of a handicap.

It is well known that when a part of a limb
is immobilized its bone will demineralise. This
process may be identified here by weighing the
bones, since a demineralised bone is obviously
lighter. All the bones of this left hand are
notably lighter then those of the right, except
for the fifth metacarpal, which has artificially
reintegrated minerals following the formation
of the callus. The direct measuring of the degree
of bone mineralisation objectively confirms this
phenomenon, along with an increasing density
in the central part of the diaphysis of the third
left metacarpal where another callus is visible.

We can conclude that the distal part of the
rvoman's left limb had undergone one or more
traumas many years before she died. One of

her lesions is a typical cause of ulnar paralysis. There is evidence of 'claw' ankylosis
of the phalangeal-metacarpal joint of the fifth finger as well as the demineralisation of
the w.hole hand. These observations from laboratorv studv clarifi'the meaninc of the
position in which the woman,s hand was found at áxcavaiior; uůt tne Positio; oÍ the
lrarrd is itself an essential elemelrt for diagrrosis. ]t is alnrost celtain that she sufíered
post-traumatic ulnar paralysis during the list years of her life, She also presented other
chronic lesions, including inflammation of the gums due to calculus, an apical cyst,
vertebral arthrosis, evidence oÍ trauma at the right ankle (an ossified haematoma),
chronic inflammation of the serous bursa which allowed the slipping of the Achilles
tendon on the posterior aspect of the left calcaneus and, finally, interphalangeal arthritis

FígtLre 69. Rock shelter at Ara4uina
Sennola at Bonifacio (Corsica), Meso-
Iithic. Lateral aiezu and radiograph of
prcÍíIe oÍ the Ieft L 11a.
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Figure 70, Rock shelter at Araguina Sennola at Bottifucío (Corsica), Mesolithic, Dorsgl
t,iew oÍ the Í.rth krt mefucarpnl (G) and the corresponrlíng ríght one (D), Photograph by
M. Thouaenot.

of the right hallux. Some of these pathologies are quite debilitating and this woman
rvould have Íound it difficult to obtain food and other means of existence on her own.
We may assume that the group to vr'hich she belonged took care of her, perhaps because
she possessed knowledge important for the community or perhaps simply out of love.
This is, of course, only one piece of data, but concerns an asPect of culture for which
we generally lack any other informatiorL especially for periods without documentary
records, í'e' the position of handicapped individuals in ancient societies.

In the study of an early Neolithic burial in Northern Africa, Jean Dastugue has also
clescribed the case of a woman whose pelvis had a healed fracture and with destruction
to some of the sacral neŤVe roots, which would have prevented her from getting up
alrd lvoulcl lrave macle her incontinent. Somebody therefore had to take cale oÍ her in
order for her to survive.

At Shanidar too, in lraq, Neanderthal skeletons have beeu found, among which was
a poly-traumatized individual whose survival surely depended on the care of relatives.
Erik Trinkaus, who has studied his skeleton, has concluded that he had been probably
assisted during his life. Taking care of a handicapped individual among a group of
Neanderthals casts new light on our image of these fossil people which contrasts with
the brutaliry not to say bestialiry which many attribute to them. In my view, information
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of this sort has as much historical yalue as our knowledge of the way Neanderthals
worked flint.

There are also examples from much more recent periods oÍ severely handicapped
individuals whose survival was due to the care of the group to which they belonged.
Some very developed degenerative lesions show us sufferers who continued to exercise
their locomotive function, even though the cartilage in theír joints was comPl€tely
destroyed (see for example the articular damage and visible remodelling of the femoro-
patellar toint in an individual of the 18th century Figure 71).

7.i.2. Determining the cause of death
It is rare and difficult to discover the cause of death of an individual by examination of
the skeleton alone. Sometimes there may be various traumas, all potentially fatal (see
the case of Cháte11iers-du-Vieil-Auzay considered above).

The first example we will consider concems an early Neolithic burial of the Danubian
culťure found in the Paris region in the Aisne valley. The anatomical connections are
generally preserved. The left femur has a double íracfure and is about 10 cm. shorter
than the right (Figure 72)' Is this an ante mortefi, circa morlem (the expression círca fiortefi1
is preferable in my view to the term peri-mortem which is a Greek-Latin hybrid), or
post mortem lesion? There is no scarring and not even a sign of hypervascularization to
suggest the formation of calluses: the fracture might have been immediately ante mortem
or post mortem. The joint of the left hip is still connected. The shortening is therefore

Figure 71. Cemetery at Pézenas (Hérault, France), 18th century' Illustration by |.-P. Vion,
photograph by H. Duday.
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linked to the rising oÍ the lower femoral fragment which lies under the double Íracfure.
In its displacement this has pulled with it the entire lower left limb. The knee, ankle,
tarsal, metatarsal and toe joints are all tightý corureďed. The interphalangeď joints of
the foot aře among the tissues of the body that break down most easily: when the lower
Part of the femur rose, ďl the ligaments must therefore still have worked. We conclude
therefore that this happened immediate|y ante mortem oÍ very soor. after deposition.

This must be the result of a very violent trauma given that the femur at its diaphyses
is the most resistant bone in the body. However, the femoral artery passes at this point
and iÍ this breaks a massive haematoma is created (the quantity of tťood may very;oon
reach 2.5 litres) and the individuď cannot survive Íor long. The shortening PresuPPoses
a considerab]e force, since, in its Íisin& the lov/eÍ Part of the femur has pulled the thigh
muscles. It is a real possibiliý that the displacement is due to the contraction oÍ the
quadriceps muscle caused by the haematoma. This is not then a taphonomic even! but a
direct consequences of the trauma that wou]d have caused the death of the indiúdual. kr
this case it is obvious how useful excavation data can be for aetiological discussion.

In the excavation of multiple depositions that correlate with epidemics, DNA analysis
may contribute to isolating the baďerium or the virus responsible Íor the disease. In
other cases we can only identiý a plausible cause but without any certainty. Let us
retum to 'la Dame de Bonifacio', whose pathologies have already been described. We
now enquire into the cause oÍ her death. First, her cranium, rotated towards the right,
is well preserved but in the úew from above shows a vast zone oÍ fÍacfure in the right

Figure 72. Neolithic burial oÍ Danubian type in the Aisne z;alley (France). Photograph by
Y. Guichard.
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temporo-parietal region (Figure 73), where
part of the lamina has fallen inside the cranial
cavity. The problem is to determin€ whether
a violent trauma has caused her death (there
are no signs of scarring on the bone) or if
the fracture has occurred after burial. At the
time of discovery the endocranial surÍace was
covered with a c. 0.2 mm. thick crystalline
deposit that was shiny, pale yellow and very
fine and spread across the entiÍe suríace'
following endocranial relief perfectly. The X-
ray diffraction spectrum showed this layer to
be composed of calcite, a calcium carbonate
with a crystalline structure that almost never
forms in the organism, forming in exceptional
cases in the pancreas and in the biliary calculi
(gall stones). Therefore it is almost certainly a
post-mortem deposit: the water had become
rich in calcium carbonate by percolating
through the strata above, had infiltrated the
cranial cavity and then evaporated inside
the void left by decomposition. The minerals
in suspension had then been freed in crystal
form. In conclusion the cranial fragmentation
was a taphonomic event, perhaps linked
to the collapse of part of cave roof some

millennia later, during the early Neolithic. It is not related to the womant death.
The mandible lacks its lower right first molar, y/here a zone of destruction to the

bone tissue is visible, V/ith signs oÍ hypervascularization. This is an osteitis, í'e. an
inflammation of the bone, where an enormous abscess has destroved Dart of the
mandible (Figure 74). The missing tooth \^/as Íound slightly displaceá aná broken in
three. The fine deposit of calculus on the fracture lines shows that the fragmentation
has taken place arzte mortem.If we replace the tooth in its socket, lining up its occlusal
surface on the occlusal plane, we note that the roots no longer have contact with the
bone. Therefore when the woman died, the tooth was floaiing in infected tissue, in
Pus. The body generally eliminates quite quickly a hard element iÍ it is embedded in
necrotised tissue (in pathology this phenomenon is called a sequestrum). At the moment
of death this woman had an infective lesion in progress on her face. Before the age of
antibiotics, serious infections of this kind frequently caused death because there are
many blood vessels between the face and the endocranium: a septic embolism (with
bacteria entering the blood circulation) may produce meningitis or encephalitis which
can be fatal without appropriate care. These obseÍvations suggest that the mandibulaÍ
osteitis may be a cause of death, but it is not possible to exclude that the real cause
could have been violence (poison, strangulation, ef.,),

Fígure 73, Rock shelter at Arayuina
Sennola at Bonfnce (Corsica). Mesolithic.
Upper aiezu oÍ the cťanium, Photograph
by M. Thouaenot.
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Fígure 74, Rock shelter at Aťaguíl1t| Sennola at Boniface (Corsica), Mesolithic. Antcro-
lnteral right aiezo of thc nandible. Photograph by M. ThotLaenot.
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7.3.3. B iological cnlcit'ications and ossiJicntions
So far we have referred to only osteo-articular
and dental pathologies. Occasionally excavation
also provides other solid pathological elements.
ln the dolmen at Prayssac, for example, the
archaeological material found included a small
ovoid stone 42 mm. long (Figure 75). It was first
interpreted as a 'cave pearl', a particular type of
calcite concretion that forms in puddles inside
caves. On its damaged face was evidence of
growth in concentric layers, suggesting that it
was an exogenous stone deposited as an offering
near a skeleton. The X-ray diffraction spectrum
however shows that it is formed by a hydrated
ohosohate of calcir-rm and iron and it turns out
: ,[o be a urrn.rrv c ,] lcu lus o l  the b ladder.  The
presence of quartz derives from the clay that
had impregnated its extemal surface. Again the
archaeologist's observation is crucial. Franqois
Rouzaud was wÍong in interpreting the stone
as a cave pearl, but the essential thing is that he
immediately understood that it was an exogenous
element. This suggests that we should sieve all
the soil coming from burial excavations before attempting palaeoepidemiological
analysis of the frequency of lithiasis among past populations, but this is impossible.

Other excavations have revealed calcified faecal mafter in the digestive tract,
pleural plates, calcified uterine fibroids, and in one case the peripheral calcification

Figttre 75. Dolmen of Bertratdoure
at Prayssac (Lot, Frince), Eneolíthrc.
Illustrntiort and photogrnph by F.
Rouzatul, study by H. Dudny.
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Figure 76. Dolmen of Peiriěres at Vlledubert (Aude, France), Eneolithic. The arrow shows
the calcífud ganglion. Photograph by H' Duday, analysis by C-A. Baud'

Figure 77' Dolmen of Peiriěres
at Villedubert (Aurle, France).
Eneolithic. Veu of the tuberculous
calcifed ganglion. Photograph by
H. Duday, anatysis by Ch-A.
Baud.

of a ryst, which corresponds to a parasitic disease
due to the taenin echinomccus (human tapeworm)
that generally attacks the liver. ln the Neolithic
dolmen at Les Peiriěres, near Carcassonne, was
found a small object, 13 mm. long (Figure 76) with
a particular structure. Its centre was made of two
yellow nuclei and its outer part of thin concentric
mineral layers (Figure 77). It was recorded
during excavation as a biological calciíication
but laboratory analyses carried out at Geneva's
Medical School by Charles Albert Baud have
shown it to be a calcified tuberculous ganglion
oí the pulmonary hilus. In his view it was the
oldest evidence of pulmonary tuberculosis ever
known. If we consider the consequence of this
disease for human groups, we realize the histoňcal
importance of such a discovery. Here too, if .t r'e
consider archaeological research as a genuinely
anthropologicď investigatiory we must recognise
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that this evidence is oÍ a historical importance at
l ( 'ast  equiValenť to the WdyS in which.ha lco l i th iC
freople decorated their pottery or worked flint.

In a burial in one of the barrows at Nordhouse,
rn Alsace, (dating to the transition between the late
llronze Age and early Iron Age), a skeleton of a
\voman with rich grave goods was found. Frangois
Lambach has identified in slft calcifications,
probably due to tuberculosis, related to the
subclavicular lymph glands (Figure 78). Again in
Alsace, during excavation of a Neolithic burial at
Enzheim, he imrnediately noted the peculiarity of
the cranium, which had one orbit smaller than the
other. He excavated the orbits and inside the smaller
()ne found a bony capsule formed by concentric
Iayers (23 mm. long) with a small orifice (Figure
79). This is a choroidal osteoma. The choroid is one
of the eye membranes. Being an organic elemenf
it disappears during decomposition but a rare

FigtLre'78, Barrow .cemeteÍy 'ílt Nordhouse (Hnut-Rhín, France). Final Bronze A4e - EaťIy
Iton Ase The white p'ins show the positions of the calcifíed 4an4líons. Excaaaiion by š.
!'louin and F. Lanbach, pho!ograph by F. Lanbnch.
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Fígure 79, Choroidal osteoma
found inside an orbit of a Neolithic
cranium Ír1m Enzheim ( Alsace,
France). Illustration by F. Lamb ach,
photo7raph by H. Dudcy.
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Lecture 8

Secondary burials

Secondary deposition concems dry bones that have become separated from their organs
and ligaments. It is important to emphasise the notion of 'pre-planning' to distinguish
a secondary burial from a mere secondary deposit (see the abovementioned double
burials). In the literature of funerary archaeology, reference is often made to secondary
burials, but it is important to understand the criteria which allow their identification.

A frequently used criterion is that of 'disorder' in the arrangement of the bones,
an expression currentý used to indicate that they are not anatomically connected.
The argument runs as follows: if the corpse is first deposited to decompose in a place
suitable for that purpose and the bones are later collected and deposited elsewhere
then they will no longer be in anatomical corurection. However in certain cases some
particularly resistant connections may survive, for example that between the atlas and
the occipital which sometimes disappears orúy after several years. At the same time there
are primary burials where the anatomical connections are missing. This may happen
when the corpse has been laid on a hammock or on a funerary bier, for example. lf the
supporting element collapseg the bones will fall to the ground in disorder. Dispersal
may also be due to the passage of water or animals. Disorder is not then by itself
conclusive in demonstrating the secondary character of the burial.

Another frequently cited criterion is the absence of bones, especially those of small
dimensions. Their absence may be explained by their being forgottery by the selection
oÍ bones in the pourrissoir (strucfures in which a corpse is placed to decompose - see
Chapter 1), by their fall during transport, for example if they were brought to the final
tomb inside coarse-woven baskets (a hypothesis formulated by some writers which
rvould imply a somewhat surprising negligence towards the remains of the dead, what
we might call a 'Hansel and Gretel theory'). That some bones remain in the temporary
place of deposition is attested in practice, which makes this argument valid enough,
and the range of bones represented in the poutissoir shows what might be the missing
elements from the secondary deposits. But because the observation is potentially
significant, it is necessary to eliminate more banal causes. The first and most frequent
is the poor qualiý of some excavations, where the sediment has not been sieved. In a
chamber in the lower Part of the En]ěne cave a collective burial site of the middle Blonze
Age ra/as excavated about a cenfury ago. [n recent excavation by Robert Begouěn and
Jean Clottes all the soil from the earlier excavation was sieved. The bones recovered
are absolutely analogous to those found in a pourrissoír, bones of the ca1pal, small
bones of the tarsal, phalanges, fragments of long bone, unfused epiphyses of immature
individuals, as well as many isolated teeth. This situation is perfectly understandable
for such an old excavation but is not acceptable todav.
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Moreover, if moisture variations are significant, cracks up to three centimetres wide
will form as clay dries. If a corpse has been laid on the ground its smaller bones may
fall into these cracks which can be up to ten centimetles deep. If the moisture level
rises, the cracks may close, trapping what has fallen inside them. The same can happen
to small bones that may be 'sucked' down by the collapsing of animal burrows dug
into the clay beneath. These mechanisms, often seen in caves, can be considered as a
'natural sieving' that subtracts some of the smallest elements from the deposit. Because
the lack of bones is a significant criterion when defining a burial, we neód to Íesealch
the causes of their absence syst€matically, in particular by excavatin8 the soil for at least
ten centimetres beneath the burial.

Another frequently mentioned criterion relates to traces of defleshing on the bones, in
particular cut marks. It should be noted that these correspond to a particular funerary
practice which comprises the removal of soft tissues with a cutting tool. There is no
reason to find them on bones gathered after nafural putrefaction, urůess those carrying
out the Íite have carefully scraped the bones and removed the last traces of ligaments
when they have collected them in the pouftissoir. Cut marks can also be due to other
causes such as surgery (trepannin& efc.), autopsy, iniuries (a knife can cut a bone during
a fighN not only during the funerary process), as well, obviously, as cannibalism. Much
depends on the historical period to which a burial belongs.

Indicators of crematiory l.e. applying fire to the corpse/ are often mentioned as
evidence for secondary burial. A burial is considered to be secondary when a corpse is
bumt on a pyre. Its flesh disappears while the bones are collected and preserved in a
vessel that can be buried at some distance from the pyre. In this case the place in which
the organic substance of the corpse disappears should be distinguished from the final
tomb where only its mineral fraction (1.e. what remains of the skeleton) is deposited.
The particular characteristic oÍ this treatment is that the disappearance of the soft tissue
has been accelerated by fire. Sometimes there can be primary cremation deposits, for
examplg when the corpse is placed on a pyre which collapses into a pit beneath, which
is then filled (in the Roman period this is usually called a bustum). The place where
the body is burnt is the final tomb and the treatment of the body happens in a single
phase only. Not all cremation burials are therefore secondary.

Among some groups cremation does not relate to funerary practice but to carmibalism.
Many such cases have been described for the prehistoric peÍiod. Moreover' when a fire
has been lit in a space previously used for burial, it is not rare to find human bones
\^/ith baces of buming. In the Neolithic the deposition of the corpse on the suÍface
was common. In these cases it is ímDortant not to confuse a funerarv practice \^/ith an
occasional chance phenomenon.

All the criteria suggested here to define a secondary burial are therefore logical, but
not sufficient in themselves. The first depend on negative considerations, Le. the absence
of smallbones or anatomicalcormections. By contrast the identification oÍ primary burials
relies on positive characte stics, such as the preservation of anatomical connections at the
joints that break down more rapidly. The identiÍication of secondary burials is therefore
rarely made with absolute certainty. It is often difficult to distinguish between a robbed
primary budal and a true secondary deposit. The only cases which do not present these
problems are those oÍ secondary cremation burials in which the bones have been collected
in an um (since it is ceÍtain that the corpse has not been bumt within the vessel!).
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In conclusion, the extremely hetelogeneous charactel oÍ behaviour related to
secondary burials and the difficulties in interpreting them should be underlined. The
excavations led by E. Vigneron (1985) in Polynesia in a marne (a cult building) in Tahiti
serve as an example where deposits containing human bones have been identified.
In one pit were found a vertebral column \ /ith ribs still anatomically connected, the
scapulae/ elements of the pelvis, one forearm (radius and ulna) and bones of one hand
and the feet (Figure 80). An anatomical logic has been respected here. The individual
has been laid on his back with the lower limbs bent in front of the torso (this exDlains
why the patella lies by the rib cage and the feet are near the pelvis)' Most of thě long
bones were missing and were found in a nearby Pit. The colpse had thereÍore been
deposited and, afteÍ decomPosition of the Soft tissue, the long bones had been collected
and placed in another pit. This is therefore a primary burial, but part of the skeleton
lras been removed to cřeate a partial secondary deposi! indeed perhaps two deposits,
since the skull and the mandible have been removed to a place that has not yet been
identified. How should we label all the elements of this complex? Has the corpse been
at the same time the subiect of a primary burial that has later become incomplete and
also of a partial secondary burial? After the removal of the long bones and the cranial
skeleton, the pit containing the elements that preserve their anatomical connections may
lrave been ,ignored, (becoming a particular ýpe oÍ potLrrissoír) or may have preserved
its Staťus as the tomb PIoPeI, continuin8 to lequire commemolative rites.

This situation was repeated in another pit a few metres away, but in this case
the long bones, gathered in a bundle, have been replaced in the same pit, above the
skeleton of which the torso remained in anatomical connection. The dry bones have
been manipulated (a humerus and a femur are both in an unlikely position \rith their
proximal extremities pointing downwards). The secondary deposit has taken place
within the space in which the body has decomposed (Figure 81). Is this to be considered
a 'reduction' (Chapter 7)? Certainly not! In a third pit nearby, there are long bones
belonging to an adult \ /hose remaining skeleton has not been found.

Even if this complex contains structures that have several similar characteristics,

Figure 80, Marae Maraetahata (Tahiti, Polynesia)' Detail of í1ÍuneÍafy structure. Excaaation
fltd plan by E. Vigneron.
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Fígtn'e 81, Marue Maraetahata (Tahíti, Polynesia). Details of ttoo other fwlerary structures.
Excaaatíon nnd plan by E' Vígneron.

Figute 82. Saínt-
Michel-dtrTouch
(Haute-Garonne,
France), tonú A185,
niddle Neolithic.
Partial plan based
ort photograph
oÍ the ,,restored,,

bones. Excnuatiott
by L, Méroc and c,
Sitnotmet, study by
H. Duday.

a typology that is too strictly defined might lead us to classify them in very different
categories, especially if the classification is based on the distinction between the place
of decomposition and the place of deposit. lt is, however, important io identify and
Íeconstruct ftlnerary behaviour rather than struggling with nomenclafure.

The second example concerns the excavation of a middle Neolithic structure at Saint-
Michel-du-Touch (néar Toulouse), a wide chamber containing rich grave goods and the
remains of two individuals. One was found in a contracted position on his side. The
two humeri were placed in a line as if to represent the upper limb. In this way, the
appearance of the individr.ral had been reconstructed using bones that were already
defleshed. This is a very particular secondary deposition. In another part of the same
stÍucture there lvere various large fragments of diaphysis, a bone apparently irr sifri and
a flint blade (Duday 1979). The bone, which is apparently complete, is in fact formed
from fragments of the humerus and radius to give the appearance of a long bone (Figure
82). This is also a secondary deposit, but it is difficult to define it as a burial.
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Funerary complexes (I)

'Funerary complexes'are those sites that contain the remains of a greater or lesser
number of individuals.

9.1. Cemeteries and necropolises

The fiÍSt category includes cemeteries and necropolises. These may be enclosed by a
wall or ditch, which are archaeologically visible, or a hedge, for which archaeological
evidence is less easy to identify. The scale of the work being undertaken and the
means at the disposal of archaeologists often make it impossible to conduct extensive
investigation of all the area concerned. These complexes are generally formed by the
juxtaposition oÍ individual elements, in the simplest cases individual tombs. Acemetery
of this type is studied by consideling not only the funeÍaly ritual for each individua]
burial but also the organization of the complex as a whole, its evolution over time and
the relative chronology of deposits. For example ín the cemetery of Saint-Cheron at
Chartres, excavated by Dominique foly and Patrice Courtaud, it was noted that the
tomb of a child was deeper but later than the two tombs of adulis which it cut (Figure
83). This observation makes us think about the limits beyond which the marking of a
tomb ceases to be visible, what we might call the duration of memory. In this instance
we note that the long bones of the tl^r'o tombs that were cut have been collected in the
later grave. The respectful handling of remains recognised as human is not part of the
typology of burials, but reveals something of the attitudes of past populations.

Each burial is studied by examining parameters related to chronology (relative
or absolute date, stratigraphic relationships), topography (location, orientation),
architectural form (ýpe of container, materials used, size of tomb or pit, suPerstructuÍe)
and grave goods (nature and quantity, position in the tomb and in relation to the corpse
efc.). The original position of the corpse is also taken into consideration, both as a whole
(on its back, side or stomach, extended or flexed) and in its parts (possible rotation of the
head, position of the hands eÍc), the space in which it has decomposed (a void or filled
space) is assessed, and, more generally, all the criteria applied to the study of individual
burials are considered as a whole (Figure 84). The burials are classified according to the
differences found in the parameters considered. The normal analytical procedure consists
in comparing these different classifications in order to find significant associations.

The various archaeological characteristics are then compared with the anthropological
and biological parameters. Characteristics related to the sex and the age of the deceased
are considered first, t\,vo key elements for placing individuals in the funerary complex
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Figure 83. Saint-Cheron cemetery at Chartres (Eure-et-Inir, France), Excauation by D.
loly and P. Courtaud.

and in the socieý from which they derive. The age of the deceased is established
from indicators of dental and skeletal mafuriý for immafure individuals (such as the
apPearance and synostosis of the secondary ossification centťes) and from indicators
of ageing for adultg although these are much less precise.

The pelvis is the most significant skeletal element for establishing sex, particularý the
coxal boneg whose morphology is shaped by adaptation to pregnanry and childbirth.
Other indicators based on differences in height and robusticiý are less reliable as there
are obviously tall sturdy women as well as small thin men. Thanks to the introduďion
of molecular palaeo-biochemistry (Íor example the analysis of ancientDNA), ithas been
possible to determine the sex of children. Some elements of omament and dress. such
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Figure 84. La Faaorite cemetery at Lyon (Rh6ne, France). Late antiquity. Excaoation by
L. Tranoy and V. Bel.

as brooches or earrings, may be specifically feminine, while weapons are commonly
reserved for men. These associations may change oveř time, for example the torc in
Gaul. ln the Corded Ware culfure from the end of the Neolithic in centrď Europ9 the
position of the dead and of grave fumiture varied according to sex.

It is very important to indicate by which method sex has been determined and to
assess its reliabiliý. If a researcher attemPts a synthesis of the sex specificiý of an
element of grave furnifure, for example a brooď1 s/he must base the analysis on tombs
where sex diagnosis has been made from the skeleton and exclude tombs labelled as
female because they contained a brooch.

The biological study of skeletons allows us to obtain very detailed information which

95



96 The Archaeologll of the Dcad

helps us to evaluate correctly the funerary complex as a whole. The term necropolis is
SiBnificant because it refeÍs to a ,city of the dead,and suggests that Within it there is an
element of urban planning proper, as applies to the city of the living. In a necropolis
there are roads, spaces to move and zones in which individuals are grouped according
to criteria such as geographical origin, kinship, economic position, profession or religion,
í.c. generally accordin8 to social cliteria. Therefore the structure of the cemetery leflects,
more or less faithfully, the organisation of a community and is a dynamic phenomenon
that evolves oveÍ time. From the 1960s so many Muslim families have emigrated from
AlBeria to France that Islam is now the second religion. Consequently zones have been
created in cemeteries for their dead, generally along the edges of cemeteries already
in existence. Exclusively Muslim cemeteries have rarely been built. The funerary
complex here reproduces the transformation of society with the birth of different zones
characterised by names and riťuals different from the original complex.

The cemetery generally gives a precise, if not always objective, rellection of the history
of a society. The random distribution of the dead within it is very rare. The very image

that the community of the living offers to itself
through ihe ordering of its burial space reflects
an extremely significant aspect of the culture of
the socieý to which it refers' the importance of
which exceeds by some degree the contribution
provided by 'l'anthropologie de terrain'. The direct
use of biological data in the study of funerary
complexes is doubtlessly one of the most significant
recent developments in funerary archaeologv It is
important to understand the criteria on the basis of
which individuals are distributed in the funeraÍy
Space. In the course of life, the skeleton Íegistels
permanently information that ismore orless directly
related to living conditions, for example growth
and development, nutrition, health status, muscular
activities, anomalous postures and trauma.

If a child at a certain stage of growth suffers
a serious attack on its organism, for example
famine bringing malnutrition, psychological stress-
induc ing anorex ia or  ser ious infant i le  i l lness,
then some functions cease that require significant
amounts of energy but do not immediately affect
survival. Such circumstances mayhalt the formation
of tooth enamel. If ihe child overcomes the period
of difficulty, this interruption is signalled by a
transversal defect, a linear hypoplasia due to
deficient development in the tooth enamel (FiBure
85). Each line is therefore a non-specific stress
indicator, since it suggests a trauma experienced
by the body but does not specify its nature. The

\r

Fígure 85. Linear hypoplasia of
tha tooth enanel on a lelt central
u1tper íttcisor from the Kitsos
cnzlc (Laurion, Greece), Neolitltíc.
Photograph by N. Lanbert and
H. Duday.
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most recent episode of stress is indicated by the line nearer to the neck of the tooth (the
junction between the crown and the rooi) since the enamel begins to form from the
occlusal surface and the formatíon of the crown develops towards the root. To some
extent it is therefore possible to estimate the age at which the stress took place. If an
individual lives in a condition of chronic malnutritiory then s/he is much more sensitive
to attack and more exposed to disease. The quantification of linear hypoplasia therefore
helps us to identiý the individualt social position.

Řadiographs of long bones.uy."u"ál some small transversal lines of denser
ossification. These are Harris lines (Figure 86) and relate to the accumulatiory or
rather depositiory of mineral in a bone whose longitudinal growth has been slowed
or interrupted. The oldest line is therefore the furthest from the epiphysis. These lines
cary however, be reabsorbed during the individual's lifetime (especially in women after
menopause) and cannot then be identified on the skeleton. If the long bones are brokery
the earth that has penetrated the diaPhysis must be extracted with gleat care sínce too
rough a cleaning would remove these thin lines of denser spongy fabric. From this
point of view enamel hypoplasia lines are
among the most reliable of the non-specific
stress indicators. However, the formation of
teeth enamel ends relatively early, around
the age of tery but bone growth lasts much
longer, providing us with iníormation for
the whole period of adolescence.

Various traumas can be recorded that are
work or activiý related' The identification of
enthesopathies, i.e. ossifications in the form
of small spurs that develop in the muscular
or ligament structures when they are over-
worked, allows us to obtain inÍormation on
the ýpe of work that is being undertaken.
The skeleton may also record the habitual
posture of an individual. If a person works
while squatting, for example, and exerts a
very strong pŤessure on the knees and ankles
then additional articular facets develop,
essenťially extensions of the joint surfac.e.
Trace elements present in bone such as zinc,
strontium and calcium give us information
on nutlitioÍL whether it is based on meaL
íish or vegetables. The skeleton reveals
therefore a certain number of events that
have marked the life of the individual and
which often correlate to the conditions of his
or her everyday life.

Physical antfuopology seeks to establish
kinshio relations between individuals within

Figure 86. Harris lines aisible on the
radiograph of a medieaal tibia. lllustration
by E. Crubézy.
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a cemetery. For several decades these studies have been based on the assessment of
discontinuous anatomical variableg 'non-metric traits', which are either present or
absent. The study of DNA now opens new research perspectives, allowing genetic
relationships between individuals to be established with greater precision. It is
important thouBh to bear in mind that the study of DNA helps us to establish genetic
relationships, whereas during funerary rites it is generally the relationship recognised
by the group that is taken into consideration, which need not be genetic.

A communiťy determines the space that will be assigned to an individual in the
cemetery according to its own rules. However, some funerary complexes are dedicated
to a particular category of the dead. Examples include the cemeteries of abbeys (with
a specialization based on sex), military cemeteries (where the specialization is based
on sex and age) and hospice cemeteries (where the specialization is based on age). We
have already seen that a particular ýpe of funerary complex concerns children who
died in the perinatal period. In Catholicism stillborn babies that had not been baptized
were not considered šons of the church and could not be buried in conseclated sround
in the cemetery. So called sanctuaries ,ň repit, were therefore developed that lasted till
the 17th century (Guillon ef al. 2001). The corpses of babies were placed under statues
of the Virgin Mary or St. Margaret, since popular belief held ihat they had the power
to restore them to life. After a while the corpse of a baby swelled and its limbs moved
because of phenomena link€d to decomPosition. The family believed it to have been
revived, baptized it and had it buried in the cemetery.

Finally, large cemeteries give us the opportunity to observe the characteristics of
burial deposits across a large sample and thus to distinguish what is ritual from what
is not. This can be established thanks to comoarisons made within the same site.

9.2 Multiple burials
When several individuals have been buried within the same structure, it is possible to
distinguish two categories of funerary complexeE based on the chronology ofdeposition.
The first category is that of multiple burials in which all the individuals have beenburied
at the same time or within a very short period. These coincide with an event that has
caused a serious mortality crisis and for this reason are labelled 'catastrophe' burials.

The first example is a Chalcolithic tomb excavated by Jean Courťin at Roaix (Figure
87), an artificial cave containing a large number of individuals. Excavation in these
cases should be extremely meticulous and follow the same principles as for double
burials, but the difficulties are obviously muliiplied by the presence of so many corpses.
By analysing the anatomical connections, it is possible to understand whether the
deposition of an individual has disturbed the ligaments of the corpse below buried
previously. In this case scores of corpses were buríed simultaneously or within a short
period of time (Philippe Chambon has, however, demonstrated that even in this layer
deposits were staggered through time). The traumatic ev€nt behind this kind of burial
was probably warfare. Many flint arrowheads and fragments of anowheads were found,
some of which were embedded in the bones: this may have been a massacre.

A rescue excavation at Sens, south ofParis, has brought to light several pits containing
a large number of individuals who were buried at the Same time (FiguÍe 88). Since the



9 Funerary complexes (l)

Fígure 87, Burial chamber f.rom Crottes, Roaix (Vaucluse, France). Eneolithic, Partial oiew.
Excaoation bu L Courtin.
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Figure 88. Multiple burials from Clos des Cordeliers at Sens (Yonne, France), Sth4th
century AD. General r.;iew of one pit. Excauation by D. Maranski.
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bones did not show signs of fuacture, it
has been assumed that the pits could be
related to a plague. Historical sources
tell us that a plague decimated the
town in about AD 820. Radiocarbon
analysis enabled us to date these pits
to the fifth -sixth centuries AD, i.e. the
period of the great epidemic known as
the Justinianic plague. Using modem
research on DNA it is possible to isolate
the bacterium that r /as resoonsible
for the illness that exterminated the
population. Since acute diseases
do not leave traces on the skeleton
because of their rapid development,
it is not possible to carry out this
analysis through the usual methods
of palaeopathology. In this case, it
was Yersinia pestis, the plague bacillus
(Castex and Drancourt 2005i Drancourt
et aL 2004). During the decomposition
oÍ many corpses which had been
heaped together at the same time, the
small bones fell into the spaces left
by the decomposed soft tissue of the
individuals beneath. Each body may
also have been constricted through
contact with the other corpses. Partial
preservation of the thoracic volume
was observed in one individuď whose
toÍso l^r'as pushed between the 1ower
limbs oÍ thé body beneath (Figure 89).

These observations are extremely valuable because they enrich our reference corpus
for the relatively chronology of the breakdown of joints.

The excavation and interpretation of these complexes requires the same methodology
and the same principles which have been outlined for single and double burials. The
interlacing of the bodíes makes this particularý difficult, as the funerary pits recently
excavated during a rescue project at Issoudun illustrate perfectiy. These pits are most
likely related to one or more epidemics that hit the tovm betlveen the end oÍ the 17th
and beginning of the 18th centuries (Figures 90, 91. and 92).

The excavation of a funerary pit at Saint-Rémi-la-Calorme (Adam eÍ at, 7993\, n
northeast France, provides another example. It contained 21 skeletons of French soldiers
and officers killed by the Germans on September 22nd 1914 (Figure 93). Among these
was the skeleton of Alain Fournier, author of the famous novel 'Le Grand Meaulnes'.
The Minister of Culture decided to excavate in order to find his remains. Since the

Figure 89. Multiple burials from Clos des
Cordeliers at Sens (Yonne, France), Sth-
6th century AD, detail. Excaaation by D.
Maranski.
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lrst cxcnucrtiott lettel. Excnzration by Ph. Blanchnrd, D. Castcx, nnd Y. Leroy.
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Figure 91' lssotLdut (Ittdre, Frcmce), Lrltc 17th:nrly 18tl1 ce:1tLn,!. Mtltíple burial 5119,
seclnd eÍcnl)tttíol1 letlel, Excntlntiott bt1 Ph. Blanchnrd, D. CnsteÍ, nnd Y' Leroy.
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Figure 92. Issoudun (lndre, France). Late 77th-<arly 18th century. Multiple burial 5L1,9,
third excaaation leuel Excaaation bv Ph. Blnnchard, D. Castex, and Y. Lerov.-

French soldier's uniform is well known, it was possible to follow the displacement of
different elements during decompositiory such as buttons, belt-buckles and two figure
eights in bronze (these men belonged to the 288th infantry) wom on the jacket collar.
Some coins were also found near their pockets as well as some officers' stripes. Shoes
survived because of the presewation of the leather. The feet were liÍted with the shoes
after their orientation in the soil had been docunmted. The shoes were opened and
excavated in the laboratory making it possible to establish the displacement during
decomposition of bones in relation to the position oÍ the feet. Irrside the shoes a void
around the bones was in Íaď created. These observations allow us to make comparisons
with other excavations where the shoes are generally not preserved.

orr the same excavation we also obtained, Íor the fust time, the con.firmation that
the hip joint can be classed among the articulations whiďr break down more rapidly
(the 'unstable' or 'labile' articulations). This was not an experiment proper, because it
\^řas not Possible to vary any of the parameters. HoweveÍ it was possible to comPaÍe
the original deposit, which is known with certainý, to the form observed at the time
of excavation. This has allowed the creation oÍ a set of reference observations which
allow taphonomic dvnamics to be better understood.
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Figure 93.'SainťRémi-la-Calonne (Meuse, France). 22 September 1914, Excaoation by F'
Adam and F. Boura. Photograph by H. Paitier.



Lecture '10

Funerary complexes (II): collective burials,
the karst shaft of La Boucle at Corconne (I)

These cases relate to a single strucfurg containing a Breater or lesser number of
individuals whose deposition was staggered over time. Collective burials became
much more common during the second half of the Neolithic and we shall therefore
discuss this issue taking as examples two sites from southem FÍance/ one a cave used
for burial, the other a dolmen.

The first collective burial was found inside a karst shaft, a cavity formed by
karstic erosion on a limestone massif. The formation of these sinkholes is due to the
accumulation of seepage \,vateÍs at the point of contact with the first impermeable layer.
This produces a zone of disintegration of limestone at depth which spreads towards the
surface. In the geographical area in question (i.e. the Gard), most cavities reach about 60
m. in depth. This site was discovered in 1954 by cavers, looking for underground water
for the local village, who noted a very small hole at ground level, c. 30 cm. in diameter.
They descended for ten metres, at which level they found a bronze belt buckle, dated
between the end of the sixth century AD and the seventh, near some human bones. At
a lower level was a chamber about 40 m'z (Figure 94). Following this discovery several
sondages were made which brought to light many ceramic fragments and skeletal
remains. These were considered to be of no interest and the site was abandoned until
1973, when Serge Cours undertook a further sondage, the results of which led us to
undertake an extensíve excavation togethel. This lasted Írom 7974 to 2002, for four to
nine weeks per year and for a total of 36 months. During the excavation many technical
problems were encountered, in particular related to safety. It \ /as also necessary to install
adequate lighting and build scaffolding on which archaeologists could work without
coming into direct contact l^r'íth the excavated surfaces.

The work began in the large chamber and continued later at a lower level beneath
the shaft. There then came to light a relatively recent deposit, dated to c. 2000 BC, when
the rocky vault had collapsed above the shaft that forms the current means of access.
There must have been a different entrance during the Neolithic. The first occupation
of the site dates back to the middle Neolithic, by which time the sinkhole was already
mainly filled in (the archaeological layers are only ten metres below the surface and
overlie almost 50 metres of geological fill). The surface of the clay soil is not horizontal;
there is a rather marked slope from its centre towards the \,r,/estern side, caused by the
movement of seepage water towards the shaft. The action of gravity means that most
of the layers were found in this depression. The surface is less and less steep as the
level rises and is horizontal at the end of the occupation. The strata therefore varv
in thickness. Near the l^ýestem side, the fill is about a metre thick, but towards the
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Figure 94. A general plan of the karst shaft at La Boucle, Corconne (Gard, France).
Excaoation by S. Cours and H. Duday.

centre they become thinner and discontinuous and are sometimes not more than five
centimetres thick. It is impossible therefore to attribute the human remains to a well-
defined layer. A lumbar vertebra for example is similar in height to the total thickness
of the layers referred to above. The bones can moreover be displaced because of the
plasticiý of the clay, in which cracks sometimes form into which smďl bones may íall.
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Finally the action of burrowing animals may cause disturbance through the collapse
of galleries and burrows, mostly excavated into the sterile clay immediately under the
base funerary layer. These phenomena are related to the histoÍy of the site and must
always be taken into consideration when excavating a collective burial in a cave. Part of
the skeletal material can only be dated by archaeological observations and we should
consider lr,/hat means could allow us to make up for the lack of excavation data.

The frequenting of the cave began late in the middle Neolithic, around 3500 3300
BC, a period of transition between the Chasséen (middle Neolithic) and the Ferriéres
(late Neolithic) cultures. The second stage of occupation dates back to the late Neolithic,
about 3100-3000 BC. It \ /as not possible to establish whether there was an interruption
in use between the two phases. For the entire period the site was used only for funerary
PurPos€s. Later the cave was deliberately closed, marking the end of its funelaÍy use. ]n
the Eneolithig many centudes later, the rocks above collapsed and opened the current
entřance. It \^/as again possible to enter the cave, but by a shaft rather than the Neolithic
access. A new phase of temporary, occasional occupation started. Given the difficulty
of access the cavity was used only as a temporary shelter. Traces oÍ fire, ceramics, flint
weapons and animal remains date back to c. 2000 BC A lateÍ frequentation occulred also
around 900 BC (Bronze Age Final II), with the deposition of a child at the top level of
the sinkhole, where traces of fire, carbonized wheat and thirteen vessels were found. The
cavity was then again abandoned for about 1500 years until the sixth-seventh centuries
AD, to which period further human remains and two belt-buckles should be attributed.
It is not possible to know whether this is a funerary deposit or an individual who fell
in the shaft by accident, since the bones were disturbed by the discoverers. From then
until its exPlolation by cavers in 1954 the cavity was not visited again. In Summarý
collective burial of the middle Neolithic was followed by a collective burial of the late
Neolithic and a reduced funerary use in the late Bronze Age. We shall examine the
Neolithic deposit, in particular the oldest layer.

The natural substratum is formed by a reddish clay sediment, the so-called
'decalcification' clay. In the funerary layer, substantial stone blocks weighing up io 40
kg. rested directly on the bones, which had not however broken (Figures 95 and 96).
These blocks of local limestone were brought here from outside the cave. Some show
the characteristic marks of erosion caused by rainwater in a karstic environment. On
these stones were also visible small holes, Iess than one millimetre in diameter, created
by lichen that need sunlight to live, confirming the exogenous character of the blocks.
Their presence is difficult to explain but must represent a deliberate act accompanying
the deposition of human remains. Some stones cover the bones, while some bones were
found resting on them.

From the middle pari of the chamber to its northern edge the Íunerary layer is
comPosed of a Pale yellow sediment (unit C4b), in which fossil sea-urchin (círlaris)
needles have been found. Jacques-Elie Brochier (1987) has shown that this sediment
belongs to the Hauterivian geological stratum. This sediment was formerly sold because
of its capacity to Iemove or absorb Íats and is known as,terre de Sommiěres,(a tyPe
of fuller's earth) after a small village situated about 15 kilornetres from Corconne. It
can also be found in Italy and Morocco, where it is stil1 exploited. This sediment too
is not part of the cavet natural geology and must have been deliberately brought
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Figure 95. Swallow-hole at La Boucle, Corconne (Gard, France). Vew of the limestone
blocks .and yellow sediment which characterise the oldest funerary layer.' photograph by
A. Colomer.

Figure 96. Swallow-hole at La Boucle, Corconne (Gard, France). View of a limestone block
in contact with human bones in 'disorder'. Photograph by A. Colomer.
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there during the Neolithic. It has been enriched with
phosphates deriving Írom the decomposition liquids of the
corpses, showing it to be directly related to the funerary
deposits. Within itwas found an egg oÍ Tríclruris tríclnLra, or
whipworm, an intestinal parasite of a Neolithic individual
(Figure 97).

Among the bones were fragments of stalactites and
calcspars which had been deliberately broken off in the
Neolithic and carefully laid flat at the base of the funerary
layer, sometimes more than six metres from the western
wall of the cave from which they had been removed. It
has been possible to find their original position because
the points where they were broken off are sometimes
visible and especially because the development of these
concrelions has been inlerrupted.

The human bones are generally well preserved,
althor-rgh most are not anatomically connected. In the
Neolithic layers the minimum number of individuals is
about 70. More than 12,000 human bones and 30,000 cera-
mic fragments have been documented and inventoried.

Near the western wall the yellow sediment deposit
ends and the reddish clay begins, greyer in places because
of the presence of carbon (unit C4b1). In all this area,
characterized by a high density of bones, was found a

significant quantity of small pointed fragments oí local limestone 0.5 to three cm. long
(Figure 98). Some have percussion bulbs and on some flakes from the original surface
of the block WeÍe the small holes produced by lichen action. Large limestone blocks
\^/ere not only carried into the grave but some vý'ere also worked there to make gravel
to mix with the human bones.

In some zones were piles of bones c. 40 cm. thick from the middle Neolithic
alone' lacking any indicators to diffeŤentiate between individual layers. This made
the Stratification difficult and slow to document and interpÍet. The complex had to
be dismantled like a Mikado ('pick up sticks') game, since the bones were tightly
interconnected and it was very difficult to determine the order of deposition of the
human burials and the starting point from which it began. In these zones the large
Stones \^/eÍe moÍe numerous than in other palts of the Site and at some points formed
a practically continuous cover over the human bones (Figures 99 and 100). These were
arranged in a particular way; the long bones of several individuals were grouped in
bundles (Figure 101) and the skulls were lined up against the side of the cave (Figure
102). It was possible to deduce that the dead were first placed on the yellow sediment
and later, at an advanced stage of decomposition, the dry bones were handled to create
these deposits which are undeniably secondary. Even if the anatomical connecťions are
almost completely absent, we are not faced with disorder (the inappropriate though
commonly used expression to describe such burials), but of a 'secondary' order, a re-
auangement of this space.

F ígtLre 97 . Karst shaft at La
Boucle, Corconne (Gard,
France). Whipzoorm egg
(55p long). Photograph
by A.  Cabannes and G.
Cliquet.
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Figure 98. Szoalloru-hole at La Boucle, Corcottttc (Gard, Frnnce). PIsn 23 (btt H. DtLdnri in
square E75 agaínst the western zuall of the cgae. There cre aery nlany snnll siones, thr l"eu,:ls
tlf ztthích are lL)riftel1 i11 ink (the írLaentory ntntbers for the bones and other arcl.Laeological
refi1aíns lÍe ílt oencil)'
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FigtLre 99, Szutlllou-ltole at La Boucle, Corconne (Gard, France)' PLan 14 (by H. Dtlday) ítt
squlre E15 shol'Us the accumulatíon of large limestone blocks oaer the human bones.
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ťigure 100. Karst shaft at La Boucle, Cotconne (Gard, Frunce)' A group of long bones
in bundles (fíae femora are oisible) with coxal bones against the western wall of the caae.
Photograph by A. Colomer.
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Figure 1,01,. Karst shaft at La Boucle, Corconne
(Gard, France). Bundles of long bones near the
western wall. On the left a Jirst set is composed
of a tibia and a clavicle, while a second in
ihe middle contains Jiz:e femora, a tibia and a
humerus. Photograph by A. Colomer.

Figure 1,02. Karst shaft at La Boucle,
Corconne (Gard, Frunce). SkuIIs lined
up along the western wall. Photograph
by H. Duday.
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Figure 103. Karst shaft at La Boucle, Corconne (Gard, France). The bones of a child are
grouped to4etheÍ in a limited area. The humerus (top) and the fbula (at an angle and'
approximately at the centre of the photo) belong to adults. Photograph by A, Colomer.

It was possible to carry out these actions after the decomposition of the corpses
because the bones were accessible on the surface; the yellow sediment carried inside
the cave was not enough to cover them. The corpses r /ere protected by a structure
built to shui the cave entrance. These obsewations prompt us to reflect on the meaning
of two terms that are commorůy used in archaeology, cremation and inhumation.
Archaeologists often define as 'inhumed' a corpse that has not been bumt, but from
an eýmological point of view, inhumation means to cover a corpse with soil and so
to bury it. In the case oÍ the collective burial at Corconne the bones u/ere not buried
but lay on the surface: strictly speaking the term inhumation is not appropriate. In the
middle of the chamber there were orúy small boneg whereas the long bones and skulls
were found in the natural depression near the side of the cave. The central part of the
cave therefore fun cttoned as ápourrissoir while the edges accommodated the iecondary
dePosit' clearly created by human aďion.

In a sector which produced adult bones the pubis of a child (with a centre of
secondary ossification in the acetabulum that was in the process of fusing), an infantile
calcaneus and a set of immature vertebral bodies (recognisable from the small furrows
arranged radially on the edge of the vertebral discs) were also recognised (Figuře 103).
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ligu.re !O!, A aiew of the same deposit at a more adaanced stage of excazsation. Photograph
by A. Colomer.

The maturation characteristics Íor this group of bones suggest that they belonged to a
12-15 year old individual. Since no part of the skeleton is represented by more than one
elemen| we may be led to think that they ďl belonged to the same indMdual, a young
boy. Once the sediment was removed, further bones belongint to the same boy were
found associated with a perforated cardium shell and, abone awl carved from a rabbitt
tibia. The remaining bones of the same individual were found lower down beneath
two large limestone stone blocks (Figure fOa). Also found were very small skeletal
elements, for example the ossification centres of the base of the phalanx, small discs
about five millimetres wide and less than one millimetre thick. There was no anatomical
connection amongst these; the bones were so entangled that a rib was inserted in the
vertebrď channel of a thoracic vertebra. The femora, tibiae, cranium and mandible
were missing here but were identified at the side of the cave in the area of secondary
deposition. At this point in the investigatiory it seemed difficult to assume that this is a
primary deposit. If this were the case, the bones would have to have been manipulated
after decompositiory and this manipulation would have to have happened in the same
place @ecause the smallest ossification centres were found here), the stones would
have been included in the displacement, since the bovt bones were both under and
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Figure 105. Kcrst shafÍ at Lct Boucle, Corcol.me (Gnrd, France), Plan (bv H. Dttdtl.tt) of
funerary deposíts nt t]rc |sase of the Neo|ithic layer' At centrc hrt therc n.e ta'o lcgs stiil
cofineCťea.

above the stones and all this would have happened without breaking any of the bones.
By elimination, the interpretative hypothesis seems to be directed towards secondary
depos i t ion  or ;  secondary  bu r ia  l .

Against the western wall of the cave in a pile of bones were a fibula, tibia, talus (the
name for the astragalus in international anatomical vocabulary) and a right calcaneus,
all anatomically connected, as well as another tibia and a left talus, also connected
(Figure 105). These bones belonged to the same individual and the butia| could a príorí
be considered as a primary deposit. However these joints are persistent, suggesting
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Figure 106. Karct shaft at La Boucle,
Corconne (Gard, France). Bones of a
partially connected foot at the basě of
the Neolithic layer. Photograph by A.
Colomer.

Figure 107 , Knrst shaft at La Boucle, Corconne
(Gard, France). Torso of an ad.ult in anatomical
connection. Photograph by H. Duday.

that this may be a case of secondary deposition of a corpse that had not completely
decomposed. Nevertheless, the Íact that both legs were Íound at the same level suggests
the original PÍesence oÍ thighs and pelvis as well. It would seem however that the
position of the bones of this individuď sewed as a reference Point for those piled above
it that were no longer in anatomical connection. In an adiacent area' another tibia' tďus
and ca]caneus were Íound still connected.

Another group comprising various taŤsď bone' metatarsals and phalanges was also
found in anatomical cormection (Figure 106). In this case, however, some of the joints
break down more rapidly: the foot decomposed irz sífu. Against the cave wall the torso
of an adult was also Íound in anatomicď conneďiory with its right ribs, vertebrae, a
rotated sacrum, left coxal bone, right scapula and left humerus (Figure 107). The scapulo-
thoracic joints break down particularly rapidly and this is clearý a primary deposit.
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For the same funerary context therefore, some observations prompt intelpÍetation
as secondary burials, while some traces of re-working suggest secondary depositions
similar to 'reductions' (Chapter 7). But others are certainly primary deposits. How is
it possible to explain this apparently heterogeneous funerary behaviour in the same
human group?

One possible interpretation is that funerary treatment differed according to age. In
all the cases examined, the bones belonged to adults, and only in the case of the young
boy was deposition secondary. Another possible interpretation is that funerary practices
changed during the period in which the lower burial layer accumulated, in which about
70 individuals have been found. In the south of France, the end of the Neolithic is a
period of change in funerary behaviour and marks the appearance of large collective
burials. It is possible in fact to establish a chronological succession bet\,veen the bones
that are still in connectiory found only at the bottom of the pit in its deepest part and
those with tlaces of latel maniPulation' visible ín the upper and therefore more recent
layers. But the bones of the young boy, initially interpreted as a secondary deposil
were lying at the base of the layer. A third possible interpretation is that it is \ /rong
to consider the arrangement of the boy's bones as evidence of a secondary burial. The
argument followed has been based on the principle of'economy of deposit' or 'least-cost

hypothesis', and it is not certain that this applies to the funerary context. It is possible
that the boy,s coÍpse was buried in the cave, decomposed there' and was disturbed
much later in the Neolithic. It may ÍePresent a particular instance of disposing of the
bones of an individual after its decomoosition.

Another possible interpretation relaies to the way in which we order the parameters
on which the classification of funerary rites is based, whether a burial contains the
remains of a single or several individuals, whether an individual is cremated or not
(following objective criteria) and whether burials are primary or secondary We have
seen that it is necessary to distinguish between secondary deposits and secondary
burials, which is clearly more difficult. In realiý it is easy to misrePlesent the Situation
and make terminological errors.

An excellent demonstration of this was given by D. Ubelaker (1974), who has
excavated funerary pits of 17th-18th century AD native Americans in the Potomac
region in North America. Thanks to the reports of early European settlers in contact with
these groups, we know their funerary rites and burials, which are generally secondary.
The corpse usually decomposed on a wooden platÍorm' an individual pourrissoir, and
its bones were later placed in sacks. The excavation of these burials can be compared to
an expedment, since the funerary rite is already known and was not deduced from the
observed remains. Some deposits give the expected impression of'sacks of bones', but
some bones vr'ele still in Paltial anatomical conÍIection (including the interphalangeal
joints). This evidence would suggest that the burials were primary and would seem to
contradict the inÍormation from the written soulces' Lr realiý however a close reading
of the texts allows us to explain this appalent discrepancy. This shows that after aň
interval of some years, the group excavated a pit where it placed the remains of all those
who had died since the closing of the last pit. The bones of individuals who had been
dead for some years (with skeletons in total disconnection) were therefore mixed with
those \ /ho had died only a short time before (with skeletons still in close connection)
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and all those in between. Interpretations based on the archaeological observations alone
would lead towards false conclusions, since they give an impression of significant
differences in burial treatment. In reality it was possible to take into account the degree
of decomposition of a corpse, where the rernains of the dead were handled, whichtoints
were still present at the time of deposition and which \ /ere not, and so on. However
we cannot infer the meaning that the ancient populations gave to the more or less
advanced state of decomposition of a corpse from any archaeological data. Among the
great majoriý of human settlements, this certainly affects funerary behaviour, but not
always. In this case the precise dynamic of funerary operations was determined by the
moment in which a new pit was dug: the changes undergone by the corpse depended
only on the time which had elapsed between death and this moment.

In the Corconne case the evidence does not allow us to choose betv/een the different
hypotheses. But it is imPortant to underline once moÍe that with the helP of texts it
is possible for us to understand rites and that without them our study is limited to
behaviour and burial practices. Later it was necessary to understand whether, when a
corpse was buried, the bones belonging to a previous individual were moved or if, in
some periods, the deceased were relocated on a larger scale.



Lecture 11

Funerary complexes (III): collective burials,
the karst shaft of La Boucle at Corconne (II)

We have already seen that burrows were found inside this cave, appearing immediately
beneath the funerary layer, whose collapse had caused the displacement oÍ some bones
and grave goods. In one of these burrows, three metatarsal bones were found in a line
that followed the direction in which the animal dug (Figure 108). The movement of
the bones in this case is taphonomig linked to animal rather than human activity. The
proof is provided by the traces of the burrow, perfectly visible thanks to their colour
and the different apPearance of their fill. The activiý oÍ small rodents is also revealed
by tooth marks on the bones: the diaphysis of a third human metacarpal is cut in two
(Figure 109) and several phalanges have been gnawed. All these bones came from the
same stratigraphic unit. They slipped into the cracks in the drying clay and were later
disturbed by an animal as it dug its burrow.

The grave goods accompanying the deposits comprised ceramic vessels, personal

Figure 108. Karst shaft at La
Boucle, Corconne (Gard, France).
A line of luman metatarsals in a
small animal's burrow. PIan by A.
CoIomer.
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ornaments and flint blades and arrowheads. Many bone awls were also found (Figure
110), their number corresponding approximately to that of the individuals deposited
into the cavity. These objects might have been offerings, or more likely, had a function
for closing a garment or wrapping (a mat, cloth or hide) for the corpse.

Child bones were few. Archaeologists generally explain their absence by differential
preservation, but on this site bones are very well-preserved, to the extent that hyoid
bones and ossified thyroid cartilages survive. These are generally very fragile and
much less mineralized than the femur of a neonate, for example. This explanation
cannot therefore be valid here. Of the 70 individuals buried here fewer than fifteen
are of immature Subiects, including three to five teenagels who are immaťure from
a biological point of view but who may be considered mature from a social point
of view. In most modern societies, young
people acquire civil rights and can marry
long before all the growth surfaces of the
bones have fused. Only two or three children
are less than five years old. This picture is
not compatible with a natural mortality rate,
especially for a population living in difficult
condítions. It is not possible that a Neolithic
population had such a demographic profile. A
selection has been made for burial in the cave
that excluded the matority of dead children.
The collection procedures for this funerary
complex therefore reflect a specialization
based on age at death.

This specialization was first thought to
be bv area, with some reserved for adults

Figure 109. Karst shaft at La Boucle,
Corconne (Gard, France). A luman third
metacarpal cut through by a small rodent.
Photograph by H. Duday.

Figttre 11.0. Karst shaft at La Boucle,
Corconne (Gard, France). AuI ruade f'rom
an oaine metapodial. Photograph by H.
Duday.
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Figure 111. Swallow-hole at La Boucle, Corconne (Gard, France). Sample of right patellae
f'rom the lower Neolithic layer. The different degrees of expression of patella emarginata
should be noted. Photograph by H. Duday.

and others for children, but at the end of the excavatiorr, after the entire caviý had
been examined, the lack of immature individuals remained significant. The remains
of children were found in the northem Part of the cav€, near the wall where the rock
roof is lower. There is then a double selection by age, for the cave in general and then
wiihin it.

Some morphological characteristics also give us inÍormation on the composition
of the sample. It has been observed that the patellae generally lack a segment on
the upper-medial edge. This is not a pathological characteristic but a variant ty?e oÍ
ossification known as patella emarginaÍa (Figure 111). We do not know any functional or
environmental reasons for this varian| whiů has a frequenry between four percent and
ten peÍcent among present-day PoPulations but at Corconne is more than 60"Á (Duday
1987a). According to the interpÍetation suggested' this 1evel of variation is genetic and
happens in cases of endogamous relationships ir-r a group. In the native population of
the far north ofCanada (Saunders 1978), higher frequencies have been observed in small
gl.oups separated by great distances that were difÍicult to travel íl winter. At Corconne
the individuals have therefore been probably selected according to their belonging to the
same genetic pool. This may have been as the result of a regular exchange of relatives
between two small communities that lived adjacent to one other for some generations,
or the selection of a branch of individua1s that were related by marriage (Íor example
a family tomb) within a group whose marriage strategies were based on the exchange
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Figure 1.12. Karst shart at h Boucle at Corconne (Gard., France). Minimum number of
indiuiduals (ftequency MNI) based on the different ýpes of bones found in the Neolithíc
funerary layer. Illustration by S' Hérouin.
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of relatives with nearby groups. We cannot decide which interpretation is correct, but
we can record the strict selection of the individuals to be deoosited within the cave.

The table for determining the minimum number of ináividuals (M.N.I.) shows
that the best represented bones are the left calcaneus and the tarsal bones in general,
whereas the large long bones of the upper and especially the lower limbs were not
found in such great numbers, only 50% of the estimated original number (Figure 112).
The bulkiest bones of the skeleton are under-represented (cranium, scapulae, coxal
bones, sacrum and long bones, as already noted), whereas the smaller bones (clavicle,
mandible, vertebrae, metacarpals, metatarsals and tarsals) are better represented. This
cannot be explained by differential preservation since bones like the femur are more
resistant than metatarsals.

Crania are thought to have been originally more numerous in the caviý The upper
incisors, with very conical roots, were found in normal numbers. They therefore
remained in the cave after their detachment during decomposition, before the crania
were removed. These observations lead us to assume a later interÍerence with the bones
that accumulated in the cavity, including the taking of some material outside the cave.
This would be deliberate funerary behaviour by the population under study.

The Corconne bones are therefore quite anomalous, with a threefold bias in the
selection of individuals related to age at death, genetic origin and type of bone. The
sample from the site is therefore not representative of the population from which
it derives. This is due to cultural phenomena of great importance which show the
'functioning' of Neolithic collective burial in a completely new way.

We have already seen the different stratigraphic units that characterize the first
activiý in the cavity. They are the yellow soil (unit C4b), the re-worked zones near
the side of the cayity with grey-brown clay and small stones (unit C4b1) and a small
pit (unit C4b4) whose fill is characterized by the presence of many small exogenous
broken stones with percussion bulbs and occasional small human bones, phalanges,
metatarsals and cervical vertebrae. All these stratigraphic units were found at the same
level, on the sterile clay surface, without relationships between them. The problem is
to know whether these units relate to the same funerary use of the cavity or different
activities and separate funerary episodes.

If the bones of the same individual are spread over several stratigraphic units then
these are complementary, whereas if each indívidual ís íound in a single unit, then we
can conclude that each unit corresponds to a separate funerary 'episode'. In order to
understand the intemal dynamics of deposit formatiory it is important to recognise
the bones belonging to the same individual (which are strictly contemporary), and to
study their spatial division which reflects the way in which they are distributed on the
surface. I have called this process the method of'osteological linkage' (Duday 1987b).

Two types oÍ linkage can be distinguished, first and second order' First order linkages
aI€ those se€n on the ground at the time of excavation, above all the anatomical
connections which we have discussed at length: a connection can only occur betrveen
two or more bones of the same individual. For example a tibia can only be connected
to the femur of the same individual and connection must always be distinguished from
spatial proximity. At Corconne only five groups ofbones in anatomical connection were
identified, a small number considering the substantial quantity of bones excavated.
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There is another kind of first order linkage, which concerns the recording Procedure foÍ
the different pieces of the same bone (e.g. a cranium) that is broken fu s/f and is taken
apart piece by piece during excavation. It is important to note whether these remains
are complementary in order to facilitate their later reconstruction, but this does not
give information on the formation of the deposit.

Second order osteological linkages are baied on laboratory study. The first concerns
the joinin8 of bone fragments that fit: if two Íra8ments of femur can be joined, for
example/ they must certainly belong to the same bone and therefore to the same
individual. other linkages aÍe also sought based on articular contiguity' From an
anatomical point of vieq cranial sufures are joints. The great VaÍiety among human
beings means that when two palietal bones fit peřfectly they derive from the same
cranium and therefore from the same individual. The archaeologist may think of this
as a connection of the previous tyPe, analogous to reconstructing a vessól. In this case,
lrowever, it is a mattel of articular ÍelationshiPs rather than of broken fragments.

In his doctorate under my supervision Nuria Villena i Mota (1996; 317; 1997) has
tested the validity oÍ this type of linkage for several 'oints. If a coxal bone and a sacrum fit
together, they certainly belong to the same persorL eitherbecause thisjoint has a variable
morphology among individuals or because the various surfaces join perfectly. Other
joints do not however allow us to reach definitive conclusions, for example between the
atlas and axis and between the tibia and femul because the correspondence between
the articular surfaces is rather less precise. The meniscus is necessary to establish an
elastic connection between the femoral condyle and the glenoid cavities of the tibia.
After deposition the meniscus breaks down" explaining \4/hy at excavation the patellae
generally seem displaced.

Connections between bones can also be investigated from shared pathology, for
example at Corconne between a talus and calcaneus which both had traces of joint
inflammation (Figure 113). An ulna with a pseudarthrosis, a consequence of an unfused
fracture, was also found (Figure 114): inside the diaphysis the medullary canal was
closed with bony irregularities. Generally, a fracture knits through formation of a callus,
but when the displacement is too vr'ide, the two bone margins may remain mobile
in relation to each another. Therefore, the pseudarthrosis gives rises to a false joint.
The distal part of this ulna was Íound more than three metres from the proximal. 60
fragmentary or whole bones belonging to another individual (the cranium, vertebrae,
sacrum, stemum, coxal bones, femora and very many rib fragments) were found with
lesions characteristic of Paget's disease, as Jean-Pierre Arnautou has shown.

The stage of maťuration and robusticity of the bones are also frequently used cÍiteria'
We have aheady seen how these enabled us to identiý the secondary deposit of an
immature individual at Corconne. However the possibiliý of taking these characteristics
into consideration depends on the composition of the sample examined. If the series
includes only a tall robust mary a short thin woman and a two-year old child it will be
easy to attribute each piece to an individual. This operation becomes much less certain
if there are many children with a similar age at death as well as many adults.

The association oÍ bones with individuals can also be made from svmmetrY oI
pairing. In our body there are unpaired bones along the median line'and paired
bones on either side. In the latter there is symmetry specific to an individual, which is
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Figure 113. Karst shaft at La Boucle, Corconne (Gard, France). Pathological right talus
and calcaneus. Photograph by H. Duday.

Figure 114. Karst shaft at La Boucle, Corconne (Gard, France). Distal extremity of an ulna
which shows signs of pseudarthrosis. Photograph by A. Colomer.
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Figure 115. Karst shafi at La Boucle, Corconne (Gard, France). A sample oÍ intermediate
right cuneíforms from Neolithic layers. Photos by H. Duday.

imperfect because we are all more or less right- or left-sided, but recognizable from bone
consistency and small anatomical variations related to the joint surfaces and the muscle
or ligament insertions. In his thesis Nuria Villena i Mota has shown that the bones with
the best guarantees for pairing are the patellae and the carpals, tarsals, metacarpals and
metatarsals, Le. smaller bones. For the Corconne sample Figure 115 shows the enormous
varieý on the medial aspect of a tarsal bone, the right intermediate cuneiform, one of
the bones which have provided us with the greatest number oÍ s}-.rnmetrical connections.
The best results are given by bones that are often considered by archaeologists and also
by many anthropologists as less interesting than the cranium, mandible or long bones.
It is therefore important to record their position precisely during excavation in order
to understand their distribution on the site after laboratory study.

Using the methods based on articular contiguity and symmetry 200 second order
connections were identified at Corconne, some of them within the same stratigraphic
unit and others between bones found in two different stratigraphic units (C4b yellow
sediment; C4b1 brown-grey clay; C4b2 against the wall of the cave and the rocky pit
fill). These different units are therefore to be related to the same episodes of activity.
Osteological connections also enabled us to attribute a posteriori thebones found in the
middle of the large chamber (where the layers are thinner and discontinuous) to one
or other of the occupation phases.



126 The Archaeology of the Dead

Figure 116. Karst shaft at La Boucle,
Corconne (Gard, France). A pathological
human humerus in situ in the Neolithic
funerary layer. Photograph by A. Colomer.

Figure 11.7. Karst shaft at La Boucle,
Corconne (Gard, France). Flint cut-marks
on the same humerus. Photograph by H.
Duday.

If the interpretation of an individual burial, a cemetery or burials related to mortality
crises is based on the study of anatomical connections, in large collective burials it is
instead based on analyses of second order osteologicď linkages. When defining excavation
strategies at the beginning of a proiect, it is therefore necessary to consider the information
which may be related to every single bone. In the future, research on molecular palaeo-
chemistry (e.9. ancient DNA) may enable us to identify bones belonging to the same
individual, but ÍoI the moment, besides being a destructive technique' its costs are very
high.

Near the cave wďl the humerus of an adult was found which was very short, measuring
208 mm. in length (an adult 1 .40 m. tall on average has a humerus 240 mm. in length), and
peculiarly shaped (Figure 116). We may infer that it belongs to a dwarf or to an individuď
i^/ith an atroPhied right arm. The morphological anomďies that characterize the uPper
part of the humerus in particular show the destruction oÍ the growth cartilage between
its head and diaphysis. On the anterior aspect of its distal extremity, which corresponds
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Figure 118. Karst shafi at La Boucle, Corconne (Gard, France). The platform built under
the shafi which forms the present-day access. Photograph by H. Duday.

to the elbow, some small incisions are visible (Figure 117). Their study under scarming
electronic microscope by Frangoise Le Mort (1987) has shown that they have been made
using a flint blade, traces of an aďivity often cited to Prove the secondary character of a
deposit. However this is the only bone among the 12"000 human remains found on the
site that shows cut marks. It is surprising to observe that this was the bone of which the
pathology was more visible from its exterior morphology. It is therefore logical to assume
an autopsy or some anatomical examination performed after death. It is worthwhile
remembering that in this period the practice oi trepanning was widespread.

Beneath the entrance of the cave shaft was Íound a large platform, about three metres
in diameter and built with massive blocks (Figure 118) which was covered by stones
which fell when the ceiling collapsed. Human remains, elements of personal omament
and ceramics of the late Neolithic were also found on it. This platform thereÍore dates to
the period in which the cave was used for collective burial. Ťhe Neolithic entrance was
then sought. In a diaclasis (fissure) leading to the platform were found some large flat
stones which originally had been deliberateý laid horizonta1ly, certairrly corresponding to
a partia1ý collapsed wall (Figure 119). The Neolithic people had therefore walled up the
access with laÍge stone slabs when they decided to no longer use t}re cave for burial. This
closure is not unique, since similar examples are known in many caves used for burial
in the Neolithic in the same regior; such as the Grotte du Bois de Clastres (Figure 120)
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Figure 119. Karst shaft at La Boucle, Corconne (Gard, France). Filling of the diaclasis.
Photograph by H. Duday.
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ligrye 12Q. We closing dqosit of a Neolithic funerary caae at Bois de Clastres,
Mathieu.de-Tréuiers (Hérault, France), photograph táken |rom insiile the caoe
Dudav.

Figure.121. Closing 'deposit ínstalled at the abandonment of a funetary caoe at the swallow-
hole of La Tourefte (Causse d,e l,Hottus, Hérault, France). Photograpn uy n. ouday.

or the karst shaft of La Tourette @igure 121) less than 20 km. from Corconne (Colmera
1980). Exploration ďowed us to find the originď access passage on the surÍace. It was
covered by massive stones, laid horizontally like the cover slábs for the corridor in a

Saint-
by H.
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Figure 122. Knrst shaft at La Boucle, Corconne (Gard, France). \1ew of the external dinclasis
at the leael of the original entrance, A wall aboae retains the fill of a crack in the rock.
Below and to the left are the fitst steps of the access built during the Neolithic. Photograph
by H. Duday.

dolmery with steps ďong the descent in order to deposit corpses whiďt could be identified
from their wom surfaces and structuÍes made to stabilise the sides (Figure 122). Vtřhen
the site was abandoned, everything was destroyed. The covering slabs were pushed
into the diaclasis which was completely closed with a mass of stones. The excavation
of this passage has unearthed some human remains, personal omaments and ceramics
(some belonging to vessels in the cave), conÍirming the compleiý oÍ the process of
funerary deposition. The story of the excavation of the caviý shows hoI^r' tightly the
anthropoiogical and archaeological contributions are linked to one another.
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Funerary complexes (IV): collective burials,
the dolmen of Les Peiriěres at Villedubert

This dolmen lies on a small hill, below which flow the river Aude and the Canal du
Midi, built during the reign of Louis XIV It was not possible to identify the settlement
related to the burial place, since this zone has been híghly modified by widespread
viticulture, by terraces for the canal excavation and the stone quarries for extracting
material to build bridges and other strucfures during the construction of the cana.Í
(Figure 123). A large quarry for sandstone extraction was opened about 50 m. south of
the dolmen, radically changing the profile of the slope and starting new soil erosion.
\44ren it was discovered in 1972 this monument was hardly visible. From a small heap of
earth, covered with large pebbles and vegetation emerged a vertical slab - an orthostat

Fígure 123. Dolmen of Les Peiriěres, Villedubert (Aude, France), aerial uiew' At the boftom
the alluaial plain of the riuer Aude and the Canal du Midi, at the centre the monument and
at the top (to the north) the uineyards of Languedoc, Photograph by P. Carné.

;gtÉ
F.':'z



L32 The Archaeology of the Dead

Figure 124' Dolmen of Les Peiriěres at Villedubert (Aude, France). View of the site at the
time of discooery. Photograph by R. Aymé.

(Figure 124). On the surface were found some fragments of human bone and a small
discoidal pearl from a shell.

A dolmen is a monument formed by two parallel rows of vertical slabs (orthostats)
closed at one end by another vertical slab and covered by large horizontal slabs laid
on the orthostats on either side. The monument vr'as covered with a tumulus of earth
or stone. The funerary deposits were found within the chamber, generally under the
outer part of the dolmen. In this case the few remains on the surface were found in the
upper part of the mound above, which a priori seems somewhat surprising.

The pebbles documented at the beginning of the excavation are considered to
Dostdate the destruction of the monument. since thev cover both the intemal surface
ind the peripheral zone. They were first considered to have been brought there by
farmers piling up the stones after field clearance' In realiý the pebbles formed a single
layer (not a pile), which directly overlay the prehistoric human remains. They could
not therefore be řelated to agriculfural activiý

The pebble layer sealed the base of two other orthostats broken at ground level, as
it seemed at the time of discovery and the incomplete remnants of two others, which
formed the southem limit of the funerary chambel which was 4.2 m. long and 2.2
m. wide (Figure 125). For this part of southem France a particular type of megďithic
dolmen with wide corridors is known. These may differ in size but their proportions
are fairly constant. A monument two metres wide is generally nine to ten metres long.
The Peiriěres dolmen is either too wide or too short.

The bones, found over an area of c. eight square metres, were not only in great
numbers but were also extremely fragmented (Figure 126). The alteration is mechanical
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Figure 1'25. Dolmen of Les Peiriěres, Villedubert (Aude, France), Contour plan (1'0 cm.
interuals: the lower Oalues corťespond to the higher points) and location of architectural
elements oisible on the suýce' PIan by H. Duday.

Figure 726. Dolmen of Les Peiriěres, Villedubert (Aude, France), A aiew of the Eneolithic
funerury layer. Photograph by H. Duilay.
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Figure 127' Dolnett of Les Peiríčres, Villedubert (Aut\e, Frnnce). Plan (19) nt 
.1:5 

scnle of
the Encolitltíc funerary lnyer [n squore flttre C4' PInn by H' DtLdny.

rather than chemical, the breaks are clean and the bone is well preserved. The associated
archaeological material dates back exclusively to the Chalcolithic, in particular to
the 'Campaniform' period (2500-2200 B.C.). This raises problems since in this region
dolmens were generally used continuously from the later Neolithic to the begimring of
the rniddle Bronze Age, Le. for over one and a half thousand years. As well as ceramics,
other objects also date back to the same period, such as flint arrowheads, bone buttons
with V-slraped perforations, hemispherical or turtle shaped, a small blue glass bead and
small steatite discoidal beads that are sometimes less than two mill imetres in diameter.
Tlre history of the Peiriěres dolmen seems to begin too Soon and to end too soon.

In all 120,000 íragments ofhumanbones (Figure 127) were numbered and docunrerrted,
along with more than 90 bone groups still in anatomical connection. The most difficult

t:l
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task Í/as to isolate the bones that were still in cormection within the huge pile (Figure
128). Urúike the Corconne collective burial, the cormections in this case are relatively
numerous. Many are joints that break down more rapidly, proving that there are primary
deposits, but it is essential to check the reďity of these connections while excavating. In
one sector of the site, for example, Íive adjacent bones were found drawn, numbered and
levelled (Figure 129). These were the fourth, third, second and first metacarpals and the
first proximal phalanx of a right thumb, but only the fourth, third and second metacarpals
were still in anatomical cormeďon showing their palmar face. The first metacarpal was
in dorsal view and was in contact with the head of the second metacarpal (metacarpal-
phalangeal joint) and not its base. The proximal thumb phalanx was not in contact with
the head oí the first metacalpal but vr'ith its base, so that the hypothesis of conneďon

can be discarded. Here there is
only spatial proximity between
the bones, perfectly normal if the
number of individuals is considered
whose remains were piled on a smďl
surface (more than 90 over c. eight
square metres). If, for example, we
placed 90 right tali, 90 left tali, 90
right calcanei and 90left calcanei in
a bag shook them and Pouřed out
the contents over a surface of eight
squale metres, simple probabiliý
suggests that vre would find a right
talus near a right cďcaneus. In such
contexts sPatial Proximiý does not
mean that the bones are cormected.

Figure 128a' Dolmen of Les Peiriěres, Vlledubert
(Aude, France). An anatomically connected group
oÍ bofies in the Eneolithic funerary layer. The
picture shows a right coxal bone and the right
femoral head (immediately beneath the NO marker),
the sacrum and the last tuto lumbar aertebrae (L4
and L5, in rear aiau), the left coxal bone (partially
hidden by the calcaneus oÍ another indiaidual).
At the centle oÍ the photo is the whole left lower
Iimb: the femur next to the tibia and fibula, along
with the left talus and calcaneus. Photograph by
H. Dudav.

Figure 128b. Simplified reprcsentation
oÍ Fi|ure 128.
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Figure 729. Dolmen of
Les Peiriěres, Villedubert
(Aude, France). A partial
connection (thtee right
metacarpal bones) and a
false connection (frst ťight
metacarpal and proximal
phalanx of the r ight
th nb).

In order to demonstrate any connectiorL it is necessary to verify that the related articular
surfaces are in contact. This requires the presence on site of people trained in osteological
anatomy.

As the excavation proceeded, the'Campaniform'period layer tumed out to be lying
on a pavement of large sandstone slabs (Figure 130), which were partly composed of
fragments of one of the orthostats from the southem side of the chamber. The funerary
deposit is not therefore the fill of the dolmery but lies above a ruined and reworked
mónument. ln the Chalcolithic period the dolmen was destroyed and most of the
orthostats were broken at ground level (only one has been partially preserved), which
implies that there could have been no covering slabs. The people responsible created
an entÍance on the southem side of the chamber, laid the pavement fŤom fragments
of orthostats from the earlier monument and built two drystone stacks (the base of
one was found in its original place, while the other was disturbed), which probably
supported a cross beam. This new construction would have looked like a real 'house

of the dead,, quite different from a dolmen. The tumulus was completeý removed so
that the funerary area was in a higher position with respect to the peripheral part of
the tomb.

The pebbles on the surface can nor r' be interpreted as the abandonment layer,
marking the end of the funerary use of the structure. After a relatively short period of
use (the history of the monument therefore ends earlier than that of other dolmens),
the community decided to use the tomb no more. They dismantled the superstructure
of the 'house of the dead' and covered the funerary deposits and the peripheral area
with a layer of large pebbleg forming a closing structure.

As for the intemď dynamics oí the deposit, some vertical connections were founó
from which it can be inferred that some individuals were deposited in a sitting position;
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Figure 130. Dolmen of Les
Peiriěres, Villedubert (Aude,
France). The legs and feet of an
adult lying directly on the slabs
at the base of the monument.
Photograph by H, Duday.

others rested on their stomach. The deposits were made at diffeÍent times' It was
observed that the burial of some individua|s displaced corpses whiďr had been buried
before and had already decomposed. In one area of the chamber, evidence was found of
11 conseCutive depositions which were sometimes separated by relatively iong intervals.
The remains of an overlying forearm (individual A) have caused the rotation of the last
two lumbar vertebrae of another corpse (individual B) in relation to its sacrum (Figures
131 and 132). Since the lumbar-sacral joints are much more persistent than those of the
elbow and lvrist, it can be assumed that individual B had been there Íor a long time
and was in an advanced state oÍ decomposition when individual A was deposited.

The faď that deposits were staggered does not contradiď the homogeneiý of the
associated archaeological material (of the ,Campaniíorm, period) since different time
scales are concemed in these two observations: the time required Íor ligaments to
dissolve is measured in months' while arďraeological dating whatever the method
used (exduding dendrochronology' which is not applicable in this case) does not reÍer
to a period shorter than a centurv.
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Figure 1'31. Dolmen of Les Peiriěres, Villedubert (Aude, France). In the background the
cranio-facial region and mandible still in anatomical connection, with aarious thoracic
uertebrae and a claaicle belonging to the same individual (C). A radius and ulna in
connection are also oisible (indiaidual A) which lie on two lumbar oertebrae (L4 and L5),
in aertical connection (indiaidual B), aboue the sacrum. Photograph by H. Duday.

It is pariicularly inteÍesting to observe the position of the crania' originally complete
and broken irr siÍa, which were found in a restricted area along the north wa||. A priori
this could be explained in two possible $'ays. First since these are primary depositg
the bodies might alvrays have been buried with their heads in this area. It is also
possible that after decomposition, the crania were taken and gathered together. The
latter hypothesis was confirmed since the cervical vertebrae, urúike the crania' were
uniformly dishibuted over the whole surface, except for the atlas which was generally
in connection with the cranium. The heads were gathered when some organic material
was still present (certainly, some fragments of ligaments) between the atlas and the
occipital, a joint which as we know is persistent. Other signs of reorganization can
be found among the long bones, sometimes grouped in bundles (Figure 133). These
obsewations enable us to infer that the surrounding space was empty, since the bones
were easily accessible.

The Chalcolithic layer also produced some animal remains. ExcePt Íor occasional teeth
of large mammals, the presence of which remains unexplained, these were not brought
by people. In this environment there were insectivorous animals, such as shrews, moles,
batrachians (toads, frogs and newts) and reptiles, attracted by the presence of worms,
larvae and necrophagous beedes. These are indirect but relevant clues to the primary
character of deposits. Finally there were rodents (which must continually use their
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Figure 132. Dolmen of
Les Peiriěres, Villedubert
(Aude, France). The same
Broup at a later phase of
excarsation. The right ribs
of indh.;idual C can be seen
in anatomical connection
to the aertebnl column, as
well as the right clauicle and
scapula. The Jifih lumbar
aertebra has rotated 90'
in relation to the sacrum.
Photograph by H. Duday.

incisort the growth of which never stops), as gnawed diaphyses of some bones show.
These traces are very different from those observed at Corcorme: here the gnawing affeďs
compact zones with relatively thin edges, such as bone crests and the upper edges of
the vertebral laminae. As these traces are visible all along the diaphysis, we may assume
that the animal has been free to move around the bone, thus suggesting the presence
of a free space. Some animals must have been the prey of others, brought to a sheltered
place to be eaten. This probably explains the presence of a rabbiťs leg which was still
in perfect connection (Figure 134). If this animal had excavated a burrow, it would have
inevitably modified the anangement of the human remains.

Other problems relate to the varying degree of bone Íragmentation, which is
particularly marked in an L-shaped area which begins at the threshold and then tums
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Figure 133. Dolmen of Les
Peiriěres, Villedubert ( Aude,
France). A mass of long bones
gathered in a bundle in the
En e o lithi c b u r ial lay e r. P ho t o gr aph
by H. Duday.

at right angles, immediately in Íront of the place where the cross beam presumably was.
This fragmentation is therefore also to be related to the circulation area. The breakages
have produced elongated fÍagments oÍ long boneg the main axis of which is paralleIto
the longitudinal axis of the diaphysis and whose traces of fragmentation are transversal
but irregular (what Claude Masset has called 'match-like' fřaAmentation)' different
from the fragmentation of fresh bones (ogival extremities, spiroiJ edges). From this we
can see that dry bones were being walked over, confirming the relatively long period
of funerary use in the Chalcolithic and suggesting that the bones were not covered by
earth. A malacological observation proves the absence of earth. Inside one cranium
wele 1108 shells of small snails. The largest measured orúy 3.5 mm. long and the larger
sPecies were rePresented orrly by immature índividuals in the form of embryonic coils.
Comparing their density to the surface area oÍ the cranium gives a ratio of 10;1' The
shells could not therefore have slipped inside the cranium when the soil filled it the
snails therefore entered by themselves while living. The size of the shells depends on
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Figure 1'34. Dolmen of Les Peiriěres, Villedubert (Aude, France)' A rabbit,s parn in
anaíomical connection next to a complete co,cal bone. Photograph by H. Duday.

the foramen magnun being closed as the occipitď was tightly corrrrected to the vertebral
column. The snails therefore entered via the small holes in the face ot base of the cranium.
A concentration of shells was also found in other crania and in the medullary canal of
broken long bones. Joěl André (1986) has shown that they mostly belong to aerobic
species that do not bury themselves' The cranium must have been empty to ďlow such
an accumulation to forrrr' further evidence that sediment only entereá láter.

We wondered how the soil could have entered. According to Jacques-Elie Brochier,
earthworms attracted by the decomposition fluids from the corpses introduced the
sediment that progressively filled the 40 cm. thick burial layer. His studies have also
demonstrated that small stones up to a maximum of three millimetres in diameter can
pass along the digestive tube of an earthworm. More than half of the 450 steatite beads
have a smaller diameter than this, which might explain their distribution in the burial
layer.

At the northwest edge of the monument completely disconnected bones were found
in one area, among which were many she11s or fragments belonging to a very common
species, helix aspera. This first aPPeared in Gaul during the period oÍ the Roman conquest
and must relate to moÍe recent disturbance which could be attributed to the activiý of
poachers (a ferret ring was also found).

Beneath the floor we also sought to find a pre-Chalcolithic burial deposit from the
period beÍore the dolmen was destroyed and transÍormed into a ,house of the dead,. This
lower layer exists, but is discontinuous; only a few bones remain in some depressions in
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Figute 135, Dolmm of ks Peiriěres, Villedubert (Aurle, France). Traces of the Neolithic
funerary layer aisible afier partial ilismantling of the paoing below the "Canpaniform"
'period layer, On the riýt arc many shells of snails which inflttated beneath this pning,
in contact with the alluaial terrace pebbles. On the leff arc humtn bones flnfiened by the
paoing stofies. Photograph by H. Duilay.

the geological substrafum Íormed by a fluvial terrace oÍ pebbles (Figure 135), in which
the orthostats were ereďed and on whiďr the slabs were lďd where the Chalcolithic
deposit was created. The dolrren had therefore bem used Íor buriď but before its
destruďion people in the Chalcolithic took away most of the human remains leaving
the funerary dramber empty.

The destruďion of the monummt in antiqÚty allowed us to excavate some of its
foundation trmches completely. When iz sífu on the alluvial tenace the pebbles show
a calcite layer on their lówer faces' In order to build this stnrcfure, some Pits Were
dug into this terrace in which the orthostats were set up and whiďr were then filled
in with pebbles coming from the excavation of the trench. The parts oÍ these pebbles
with calcite encrustations could obviously also be found on their upper face or sides.
Within the fill, flakes of pebbles with sharp edges, small sandstone blocks and numerous
snail shells were also found (which were not Íound on in situ on the terrace). The
systematic recording of this data has made it possible to identiÍy the division beťween
the undisturbed alluvial terrace and the cut features.
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Figure 136, Dolmen of Les Peiriěres, Villedubert (Aude, Erance)' General plan of the
structures.

Widening the excavation allowed the discovery of the foundation trench of the
corridor. The original monument can be placed within the architectural ýpology of
dolmens in the regiory since it comprises a funerary chamber, anteroom and corridor
vr'ith a total length of c.10.5 m. and width of 2.2 m. in the chamber (Figure 136). When
the structure \a/as modified in the Chalcolithic, not only were the covering slabs removed
and the orthostats of the chamber broken up, but the slabs in the corridor and anteroom
were pulled up, creating empý spaces in the axial part of the foundation tlench. These
were filled with the remains derived from cleaning the chamber, including human
bones and objects of Neolithic date removed to make room for the slabs. The area of
the entrance has entirely disappeared.

Among the bones found in the voids left by the removal of the orthostats were part
of three vertebrae and two ribs still in anatomical connection and a middle ohalanx of a
child's hand. The base of this phalanx had not yet fused (growth cartilage was therefore
present at this point when this individual died) and was found still connected with the
diaphysis. The transformation of the dolmen therefore happened when some corpses
were decomposing and organic matter still survived. Only a short time had elapsed
(a few months at most) between the last Neolithíc deposit in the dolmen chamber and
the architectural change made in the Chalcolithic, with no phases of abandonment or
i n t o r r r  r n t i n n  i n , r c o

The funerary layer at the base of the structure lay on an alluvial pebble terrace.
Some of them show a concentdc alteration that post-dates their formation under the
action of the river (Figure 137). The biggest pebbtes have been altered in their upper
part, \ /hereas the smallest ones have been across their entire surface. On the surfaces
of cracks in these stones a mineral deposit has also formed. This is hydroxyapatite, a
calcium phosphate, which is also the mineral constituent oÍ human bone. Its formation
is due to the union between phosphoric acid produced by the decomposition of corpses
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Figure 137, Dolmen of Les Peiríěres, Vlledubert (Audt, France). Limestone pebble ftom'the
riúer tetrace altered by the decomposition fluids of the corpses. lllustration by F' Bechtel,
N. Platel, and C. Rafraillac.

and the calcium in the limestone pebbles (the presence of phosphoric acid is linked
to decomposition Íluids). This chemical reaction is chalacteristic of primary deposits.
From the discovery of further altered pebbles inside the anteroom and in the corridor
of the original monument we can inÍer that the corPses were first laid there and were
brousht into the chamber when decomposition was advanced.

Thlese observations highlight what might be directions for research in funerary
archaeology today. To show the primary character of a burial, we first mentioned
anatomical connectiont underlining that these must concem ioints that break down
more rapidly. We then referred to the information that insectivorous animals preying
on necrophagous insects can provide, as well as predators on worms, esPecially the
testacella, a particular type of carnivorous snail that usually lays calcified eggs which
are often found during burial excavations. Finally, we dr€lv attention to the chemical
reactions that can be produced between the products of decomposition of the body and
mineral elements of the geological substratum. In this perspective it is obvious how
much our research must be open to interdisciplinarity. The aim is, and must always
be, the analysis of human behaviout in relation to death, the reconstruction of burial
structures and their history The means Íor arriving at this are those of traditional
archaeology, as well as anthropology, biology, geology, physics and organic chemistry.
However the direction that we follow is archaeological and, because of this, the analysis
becomes part of historical Ťeflection.
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Cremation

By cremation or incineration -u- 
T:un 

the treatment of-corpses with fire. To carry outthis process it is necessarv to use an extemal source of heat, a ire, in the immediateviciniý of the bodv for eámrrle urrderneath it. rn" 
"lg.'ffi;;ti..crease rn temPerafurecauses the corpse t-o lose water and the 

""pr..r.-.""r'iái"" 
uq"iii. .n" *"*um, aroundthe brain, to boil. In order to avoid tř," 

"rpforioi 
oi-tt;;i.;;]"rn, many populationswhich practise open air cremation split it with 

"" 
i"'i;;;;;.ř example a stick, toallow the gases to escape.

^-.1,1.*,l1r *use theiubjectbegns spontaneous combustion (1.e. the process in whichorgamc matter bums by itself). Eventually large fragments of boires are produced whichcan be reduced to powder to obtain u'í-.. ni po"íi"f 
";ň;;i;. 

on the combustion
|.:9'ď: 

t*.."1shock can produce small frágments ó. tt'" uo.'". .u.' ue broken downmechanically, as in present_day crematorra.

13.1 Secondary cremation deposits

:lffi':rř:..Tffi##;x':"": yondary deposits. In general there is a structure
recovered and dePosited' ;;j.i"ii!;',iili"ť:iTJJ[,':l:xjTT:ffi"'.]ffi:
]her9,are 

therefore usually two stages in .h" ň;";il ňaš.].a tr." deposit can beconsidered as secondarv.
It is relatively ra.e tó be able to sfudy both the remains of th€ Pyre in slÍa and thecontents of the cinerarv um íor more generally the container of the secondary deposit).This happens onJy when the tomb is řound iri th" i;;J;;i.nity of the cremationarea..How€ver at.least part of the residue of burning l; a;ň r."q.,".'try placed in thestructure destined to house the secondary deposit. Inlo-ú 16 i., th" Ro*"n cemetery atClasse, near-Ravenna, a Pit was excavateá in the sand thut i., lts á"ep"st part contained acharcoal-rich layer withbumt material including humanlo.r"J.on. u"a f.agments ofglass and ceramic balsamaria, on whi.n.tr.u .l. íuJ u"".' r"iJí"..-"'i"ary sealed by alid. This was protected by an amPhora that had been cut ;.h";;k ;'il;;;;á;

1.:: l*" a.b1l.l (Ftsure i j8). rt should 
"b,i;.t;; 

;;;;k"jir,i ar rhe bones belonxto the same individual: in this case from Classe a right tut".J"'*ifo.,' u"d th";;;;-;?a fifth left metatarsal could be restored, i" both .u#s .,"l"g ; ň";."". .""tained in theum'and another coming from the material thrown into th:;řifů"." 139). sometimesth€ ty'/o different 8roups provide us With bones u"ronginj io fuo.different individuals(ior example in tomb 50 in the same cemetery at Classe).
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Figure 138. The cemetery at Classe, Raaenna (Italy), Podere Minghetti sector, tomb 16.
hrcaaation programme by M. G. Maioli, I. Ortalli, and J. Scheid. Study by H. Duday.

13.2 Anthropological parameters in cremation burials
(Duday et a|.2000\
The examples given above show that reasoning must be based above all on the most
precise identification possible of skeletal remains. It carmot be expected to find by
chance all the fragments that are to be assembled (it is as if an archaeologist tried to
glue together sherds from a site without first selecting them on the basis of fabriq
form, decoration eúc). The identification is obviously easier iÍ the fragments are large.
Cremation causes some deformation and cracking in particular that make the bones
extremely fragile. They must be handled with care (one of the worst things we can do
is to throw the contents of the urn in a sieve and clean everything under a tap!) and it
is highly recommended that the laboratory excavation be done by an antfuopologist. It
is important to have an adequate anthropological training since the study of cremations
requires a particular speciďization. The bones must be identiÍied as they are extracted
from the um; otherwise there is a risk of breaking the fragments and making subsequent
classifi cation impossible.

The first stage consists of selecting the bones and fragmentt distinguishing human
from animal. It is cornmon to find the remains of animals bumt on the pyre. Worked
bone elements must also be detected, l.e. the décor of funerary beds or small boxes or
toilet obtects made of bone or ivory.

The number of individuals is then estimated. Generally these are individual
burials, but it is not rare to find two or more bodies deposited together. These can
be distinguished by detecting duplication among the bones, and here again the
determination of the anatomicď origin oÍ the fragments plays a key role, esPecia|ly in
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relation to the side of the body from which they derive. IÍ, for example, two mandibular
condyles'are Přesent, they may belong to a single individual, but if theÍe are two left
mandibular condyles then these obviously belong to two different individuďs.

. Similarly, age incompatibiliťy may be noted, i| for example, a child vertebra and
adult temur are found in the same buriď, ďthough it is neóessary to be attentive to
the.different degrees of mafuring in bones. An ad-olescent oÍ young adult may have
at the same time both fused secondary ossification centres 1aš in adults) and others
:*f.-Ť.q.... " 

of cartilage is s.till piesent-(the media| epiphysis of the clavicle may
sull nave rls rmmature aspect until the age of 30). Finally the total mass of bumt bones
may also provide useful inÍormation. From personal e4ierience I do not 'u.".b",.u'.ý
individual cremation burial in which this pirameter is'higher than 2300 grams. This is
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true if the bones have been accurately cleaned (the earth must also be removed from
the medullary canal of the diaphysis), but this operation must be carried out carefully.
It is better to have large fragments with some earth rather than perfectly cleaned small
flakes (cleaning in an ultrasonic tank" which is often advised, produces catastrophic
results from this point of view).

Vtrhere the remains belong to more than one individual, it is necessary to understand
whether these have been buried together intentionally or whether it is accidental. If
the pyre is always built in the same place, some remains of an individual might have
been left behind and have been placed in an um with those of an individual who
was later bumt in the same place. The answer is determined by the representation of
each individual: iÍ both are represented by a significant quantity of fragments (severa1
instances of duplication or incompatibiliý too high a mass oÍ bones), it iS evidently a
double burial. If there is instead only one indicator oÍ the presence of ťwo individuals,
we must be more prudent in our interpretation. Here, the comparison with the
archaeological material is of particular importance. In the Peyrou cemetery at Agde
(Duday 1989), almosi all the tombs for which the anthropological analysis indicated
the presence of two individuals also revealed an anomaly in the grave goods (a double
set of offerings, in particular a double set of ceramics, as well as the presence of both
'female' and 'male' obiects).

Once the presence of two individuals has been established it is necessary to examine
the relative chronology of deposits. We shall take as a first example tomb 15 from
enclosure 23 at the PoÍta Nocela cemetery in Pompeii. The container for the bumt
bones was an amphora cut at its shoulder and base. The amphora was placed upside
down in a relatively deep pit and through its base the remains of the bumt corpse of a
15-20 year old man were inserted with a burnt bronze coin. Some bumt bone fragments
of the same individual were thrown into the filI of the pit, with bumt fragments of a
lamp and a glass unguent vessel. The hole was then closed with the base of another
amphora. Later, this plug was removed in order to deposit the remains of a second
person inside the amphora (an adult male whose skeleton showed several degenerative
lesions) with a coin of Nero and some bumt Íragments of a lamp' The bones oÍ the
two corpses touched without mixing. The boundary between the two levels is dotted
\ /ith little white splinters, tiny fragments of spongy bone that have slipped through
the mass of bone belonging to the upper individual and come to rest above the bones
of the young woman which were already covered with earth (Figure 140). The two
dePosits had obviously been placed at different times; unlike oth€r cremation tombs
in the enclosure, it must have been planned to re-use this structure.

In other cases it is clear that the remains of the ťwo deceased were placed simultaneously
in the container. In a tomb of the archaic Greek necropolis at Megara Hyblaea, Íor example,
a Laconian crater of the 6th century BC contained c. 32009 of bumt bones belonging to
a man and an old woman. A photograph taken at the time of discovery shows bones
that undoubtedly derive from two different individuals (including large fragments of
the coxal bone and femoral heads). It is possible that the two corpses were bumt at the
same time, but contrary to what was said about double inhumation burials, in this case
Simultaneity of dePosit does not necessarily imply simultaneiý of death. It is possible
that the man died and was cremated firs! his bones being preserved in a temPořary
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Figure 140. The cemetery of Porta Nocera in
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t!q".:nry diagrams (by percentage) of the
dtstnbutfin by anatomical area of the remains
of a young 'man' (A) and an older adult man
(B) at the diÍerent s'ta1es of excaaatíon of the
cmerary contarner Jrom 7 (uwer part of the
fll) to 16 (the bottom of the iňphórfl. Where
the tzro deposits meet (phases b and 7) there
are rnany ?)ery smallbone particles. Excaaation
p^r9g1arymg_by_W. aan Andringa and S. Lepetz.
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container which were only subsequently mixed with those of the woman who died later.
The buming does not allow us to observe phenomena related to decomposition oÍ the
corpse and derive chronological iďormation from this.

Temperature is a fundamental problem we face when studying cremation burials. In
a laboratory, using the methodology of physics, it is possible to trace the heat reached
when the bones were bumt. For simp1iciý and cost, a scale of chromatic variation
is often used (Bonucci and Graziani 1975). Bones pass from white-yellow to brown,
intense black, blue, grey.blue, grey, grey-white and white. They increase in densiý
and at the final stage have a 'metallic' resonance. It seems that the same effect can be
obtained both by quickly reaching a high temperature and by slower buming at a lower
temperature. It is therefore better to speak of more or less intense rather than high or
lorM temperafu re combustion.

We should also examine whether the degree of cremation was homogeneous or
heterogeneous. The antfuopologist must analyze how the parts of the skeleton have
burnt to see whether there is an anatomical logic in this, in order to understand the
way in which the cremation v/as conducted.

13.3. Quantifying the human remains in the tomb
First it is important to study the total mass of burnt bones because this is an important
parameter from an archaeological point oÍ view. [n Protohistoric cemeteřies in thě south
of France, it has been possible to demonstrate a statisticďly significant variation in the
weight of bumt bones in the tombs of adults and adolescents during the different phases
of the first Iron Age that reflects a change in funerary behaviour.

The representation of the different parts of the body must then be analysed to
establish if one anatomical region (for example the head) has been privileged or iÍ there
is a constant ratio in the collection of bones from different parts oÍ the bodv Sfudv oÍ
the literaťure shows that this quantification has been based oň varying paramóters. Sóme
authors have used weight, others the number of bone fragments while the Peřcentages
have been calculated both as a proportion of the remains that have been identified and
of the total human remains in the container. Figure 141 shows the results obtained for
the same tomb using these Íour methods: the difference is obvious.

If percentages are calculated from the identified remains there is a systematic
overestimation of the anatomical regions that are easily recognizable, such as the head
(cranium, mandible and teeth) and trunk. The spongy materiď of the vertebrae is very
characteristic, especially if part of the cortex of the vertebral body is preserved. The
ribs are easily identified from the specific arrangement of the trabeculae in the spongy
bone. The representation of the thorax generally seems too high, if the relationship
is used between the number of these fragments and the total identified (even the
smallest fragments of ribs can be identified), but this overestimation tends to diminish
when weight is considered. This often results in a discemable drop in the proportion
accounted for by this area" because the spongy fraction of the vertebrae comprises many
very small particles.

If the number of fragments by anatomical region is considered in relation to the
total number of fragments in the deposit (identified or not), the proportion of those



73 Cranation

!Unidentified
tr Lower limb
E Upper limb
I Trunk
I Head

Figure 141. The ce etery at Classe, Raaenna (Italy), Podere Minghetti sector, tomb 4.
Representation of different anatomical regions by different quantifcation methods: Pident
= percentage of ueight of bone identifed by anatomical area only; Nident = percentage of
number offragments of bone identifed by anatomical area only; Ptotal = percentage of weight
of aII bone; Ntotal = percentlge of number of all fragments. Study by H. Duday.

of unlnown origin is considerable because even the smallest flakes can be considered
(which raises the question of the smallest mesh to be used in sieving: many get rid of
fragments smaller than 2mm).

In practice the preferred method is to compare the mass of fuagments by anatomical
region to the total mass of the skeletal remains (animal remains must be previously
separated). It is possible then to compare the results with reference values, for
example those suggested by Krogmann from data provided by Lowrance and Latimer
(meaningful data for child skeletons are not yet available). We can investigate the way in
which different anatomical regions are found within the um. This investigation requires
that the um be excavated as a micro.site, graduďly removing layers oÍ a constant
thickness (1.5-three cm). If the um is filled with soil, a small sondage can be used to
identify the upper level of the mass of skeletal material and to understand the dlmamics
of the fill after the disappearance of a putative lid. The proportion of bones is calculated
for each layer (the weight of fragments by anatomicď region compared to the weight
oí all fragments collected at each stage of the micro.excavation). The distribution of the
bones is sometimes random, but it is also possible to find anatomical order respected
(Figure 142). For example, the elements of the head can be found mainly in the upper

151



752 The Archaeology of the Dead

Figure 142. The cemetery at Classe, Raaerura (ItalA), Podere Minghetti sector, tomb 16.
Cumulatíae f.requency diagram (by percentage) shouíng the distribution of different
anatomical regions in successiue excaaation leaels (numbered 1 to 6, proceeding f'rom the
top to the base of the Jíll) ' Study by H' Duday,

levels, those of the trunk and upper limbs in the middle, and those of the lower limbs
at the boftom of the urn (as if the deceased was 'standing' within ii).

The impression is thus given that collecting at the cÍemation area began at the feet
and finished with the head (or the other way round in cases where another container
has been used before placing the bones in the um). It is also possible to infer whether
the cremation \a/as 'assisted', i.e. if those officiating used sticks, for example, to push the
outer parts of the body towards the middle of the pyre where the fire is more intense.
When the flames are extinguished, the bone fragments are mixed and anatomical logic
will not be respected in their collection.

13.4. Primary cremation deposits
There are also primary clemation deposits. This type oÍ deposit is usually called a
busttLm, but it would be more logical to speak of a'pyre tomb'or'pit tomb', if it has
been dug out. We shall give a few examples. The first is from Caramany, in the eastem
Pyrenees, dating to the early phase of the middle Neolithic. Here there were circular
funerary structures with a radius of seven metres, next to which were circles marked by
standing stones which often contained stone containers with individual inhumations.
Secondary cremation deposits were also identified, for example an individual placed
in a perishable container, a bag made of organic material.
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Figure 143. The cemetery at Classe, Raoenna (ltaly), Podere Minghetti sector, tomb 7.
Cumulatiae frequency diagram (by percentage) showing the distribution of anatomical
regions by excaaation sector. The pit was dir:ided into four longitudinal strips from D
(west) to A (east), which were each diaided into northern and southern hahses. lllustration
by V BeI and H. Duday.

One of the stone circles delimits the area where cremation took place, within which
were identified bumt bones whose arrangement corresponds to that of an individual
laid on his left side in a contracted position. It is a primary dePosit Mriih the bones íz
siÍ, on the combustion strucfurg later covered without being colleďed up. The corpse
was placed on the pyre while still frestr, the fire accelerated decomposition and the
bones were not recovered. There was orrly one stage in the funeral and this is thereÍore
a primary cremation deposit.

In the Roman cemetery at Classe primary cremation deposits were also found. These
pits are regularly placed' parallel, equidistant and measure Írom 0.8 to one m. long.
As well as archaeological and organic material such as walnuts or cones, they also
contained bumt human bones in anatomical order (Figure 143). The pit \^ías situated
beneath the pyre and received the remains as they gradually fell into it.

In the Roman cemetery at Pupput, in Tunisia, there are similar structuret but these
contained the remains of individuals buried by different methods, irÚrumation as well
as secondary and primary cremation deposits. Some tombs in particular contained
individuals whose bodies were burnt very intensely and evenly but which were still
found in anatomical connection. This very close following of anatomical logic allows
us to suppose that cremation took place inside some kind of combustion structure like
a charcoď pi1e.
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Conclusions and perspectives

Archaeothanatology' is an essential part of the archaeological analysis of funerary
complexeg both for the study of burial practices and for establishing the internal chro-
nology of deposition. It seems today to be one of the most promising approaches in the
'archaeology of death'. In developing its own methods and perspectives, it must specify
the nature of the observations necessarv to solve the problems raised bv the interDreta-
tion of the funerary contexts |hat are díscovered. FieÍdwork strategies, in particuíar for
rescue excavation, should not be established without taking account of this.

As a biological discipline, the particular status of .r /hich derives from the fact that
it is deprived of an experimental basis, 'archaeothanatology' is obliged to establish its
foundations at the same time as it contributes to the understanding of funerary com-
plexes. Fieldwork replaces laboratory study and excavation replaces experimentation. It
is essential that archaeologists who direct excavations are aware of their responsibilíý.
An element that might have little interest for the understanding of the individual siÍe
might be of fundamental importance for the global understanding of the decomposi-
tion process and thus for making sense of other funerary deposits. The observations
previously discussed from the sites of Lattes and Saint-Rémlla.Calonne give, in my
opinion, particularly meaningful examples of this 'experimental' archaeology. The use
of the term ,experimental, is not really apProPÍiate here (hence the quotation marks),
since an exPeÍiment proper Presupposes that the exPerimenter can change each of
the key parameters involved in the phenomenon under study. Only by changing one
parameter at a time and observing the differences in the results can one attempt to
understand the whole process. For ethical reasons this type of experimentatiory which
is generally applicable in biology, is inconceivable in the case of 'archaeothanatology'.

We must therefore be able to take advantage of all the opportunities where it is possible
to observe anomalies and particularities in the arrangement of bones and to know pre-
cisely the conditíons and characteristics of the original funerary dePosit, either through
oral tradition or written texts or through direct observation of evidence that can be
clearly observed at the time of excavation ( for example the inhumation of corpses in a
sitting Position, the preservation of perishable containers eÍc.). This clearly shóws how
sites of recent periods have great importance for establishing our corpus of reference
knowledge.

The objectives and methods of this new discipline are fundamentally independent
of chronological and cultural divisions. It is through a multiplication of reflections
developed on each site that it will refine its analytical methods and widen the scope of
its contribution. It is therefore essenťial to create everywhere a specific category of re-
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searchers who are both trained in general archaeological methods and who also possess
a developed knowledge of human osteology. Only thus can the understanding of ancient
burials make progress: 'l'anthropologie de terrain', or, rather 'archaeothanatology', is
still defining its methods and developing the precision of its methodology. However,
its systematic application to large funerary contexts is bearing fruit in the publication
oÍ its first syntheses, so that this newly bom science can truly acquire its full histori-
cal dimension. Thanks to a careful and pro-active policy based on the organization of
specialist sÍnges like that held in Rome in the aufumn of 2004 there are now in France
about a hundred archaeologists who have acquired the necessary skills, so that for more
than 20 years several thousand tombs have been annuďly excavated and recorded in the
way outlined here. These excavation campaigns, often linked to public works including
the re-structuring of urban space and the construction of communication routes, relate
mairúy to medieval and modem cemeteries: whatever many prehistorians might say,
the understanding of Palaeolithic burials depends in large part on scientific progress
achieved by emergenry excavations on ancient, medieval, and modem sites.



Appendix: Anatomical terminology

Thotacic vertebrae
Lumbar vertebrae

CarpaJs lscaphoid. Iunate,

Lower limbs
Coxal ot innominate bones (incluďng ilium, ischium

Tarsals (calcaneus, talus, inrermediate and
lateral

Phalanges
'big toe)
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