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2. Funerary Treatment of Immature Deceased  
in Neolithic Collective Burial Sites in France. 

Were Children Buried with Adults?

MÉLIE LE ROY1, STÉPHANE ROTTIER2,  
FRÉDÉRIC SANTOS2, ANNEMARIE TILLIER2

Introduction
Neolithic sites (5700-2100 BC, according to Tarrête 

and Le Roux 2008) are plentiful in the French territory 

and a number have yielded human bones in various 

quantities. Osteological data allows us to understand 

the buried population from the perspective of funerary 

selection based on age (Masset 1987; 1990). This study 

focuses on a specific case namely the collective burial 

sites of the Late Neolithic in France (3600-2100 BC, 

according to Tarrête and Le Roux 2008); during this 

period this type of burial is particularly widespread 

(Soulier 1998; Chambon 2003). The collective aspect of 

the burials raises questions about the representative-

ness of the associated population and, more specifically, 

if children were buried in the same location as adults. 

As such, the aim of this study is to assess the proportion 

of immature deceased by assessing age-at-death, which 

is more accurate and reliable for immature individu-

als than for adults. The hypothesis that some juveniles 

were excluded from these sites because of their age, or 

as a consequence of the particular selection of certain 

age classes, will be tested. 

Material and Methods
Inventory
To provide a reliable sample of archaeological sites 

for the analysis an inventory of collective burial sites 

dated to the Late Neolithic was compiled for France. 

This work was based on an exhaustive review of the 

archaeological literature regarding these funerary 

sites as well as on data derived from our own work 

(Bec Drelon et al. 2014; Le Roy et al. 2014; Le Roy 

2015). A total of 333 collective burial sites, known to 

have produced human skeletal remains, were identi-

fied and classified by municipality, a sufficient scale 

given that the general objective of the inventory was 

to provide a sense of the distribution of available data 

(Fig. 1). The archaeological and anthropological data 

describing these graves were entered into a database. 
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Table 1: Inventory of collective burial sites from Late Neolithic France with archaeological and biological data (*Dates presented 

by BP; **Estimated age of immature individuals determined on the basis of the descriptions and illustrations contained in the 

associated publications) and allocation to each of the four funerary types (see Table 2).

Site Date (BC) Structure Location  MNI Immature 
MNI

Type of 
funerary 
selection

Sources

Aillevans 2 2200-1900 Megalith Open Area  23   6 2 Chaix 1976; Pétrequin 1985; 
Soulier 1998

Aven de la Boucle 4200 +- 100 * Surface Cave  75   10 2 Duday 1999; Jallet et al. 2013

Aven Ka Surface Cave  5   2 1 Le Roy 2015

Bas des Renardières Pit Open Area  15   7 1 Ledran 1994; Soulier 1998; 
Chambon 2003

Camp des Armes Chest Cave  9   4 1 Pons et al. 1997

Can Pey 4420 +- 120* Pit Cave  64   12 2 Chaddaoui 1994; Baills and 
Chaddaoui 1996

Champ Tortu Pit Open Area  8   1 1  Bach 1995; Dubouloz et al. 2005

Clos d'Ayan 2200-2000 Surface Cave  36   13 2 Beeching et al. 1987

Dolmen 2 du Frau Megalith Open Area  64   33 3 Pajot and Clottes 1975

Dolmen de Deveza Megalith Open Area  70   19 2 Millau et al. 1958

Dolme de la Bouissière 2565-2470 Megalith Open Area  15   4 1  Roudil and Bérard 1981

Dolmen de la Caumette Megalith Open Area  26   7 2 Bec Drelon et al. 2014

Dolmen de la Chatre Megalith Open Area  12   6 4 Chaix 1976; Chambon 2000

Dolmen de la Haute Suane Megalith Open Area  43   8 2 Sauzade et al. 1988; Chambon 
2000; 2003

Dolmen de la Pierre Folle 2300-2400 Megalith Open Area  40   11 2 Brabant 1976; Joussaume 1976; 
1981

Dolmen de la Prunarède 1 Megalith Open Area  51   12 2 Le Roy 2015

Dolmen de Piedcourt Nord Megalith Open Area  16   4 2 Chateauneuf et al. 2010

Dolmen de San Sebastien 2 Megalith Open Area  78   5 2  Sauzade 1988

Dolmen de Villaine Megalith Open Area  122   48 2 Riquet 1972

Dolmen des Isserts Megalith Open Area  10   4 1 Bec Drelon et al. 2014

Dolmen des Périères Megalith Open Area  87   46 3 Duday et al. 1985; Demangeot 
2008

Dolmen du Gloup de Goutz Megalith Open Area  19   8 1 Pajot and Clottes 1975

Dolmen les Places Megalith Open Area  34   16 2 Valentin 1997

Essômes sur Marne 2308-1648 Hypogea Buried  40   11 3 Masset 1995; 1997; Chambon 
and Salanova 1996; Le Mort 1997

Eteauville Megalith Open Area  90   26 2 Nouel et al. 1965

Foletière Megalith Open Area  42   26 3 Patte 1966

Fosse Gosset 3294-2499 Megalith Buried  66   11 2  Kurzawski et al. 1982

Gours aux Lions 1 Pit Open Area  8   3 1 Mordant and Mordant 1970

Gours aux Lions 2 Pit Open Area  53   23 1 Mordant and Mordant 1970

Cave 2 de la Trache Surface Cave  7   2 1 Riquet 1962
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Site Date (BC) Structure Location  MNI Immature 
MNI

Type of 
funerary 
selection

Sources

Cave d'Artigaou 3720 +- 140 * Surface Cave  10   9 4 Omnes 1980; 1987

Cave de Las Costos Surface Cave  27   2 2 Jammes and Queyre 1981

Cave du Fournet Surface Cave  16   2 2 Anthony 1912**

Cave Laplace 2864-2461 Surface Cave  5   2 1 Blanc 1989; Marsan 1989

Hypogea de l'Homme Mort 2902-1787 Hypogea Buried  20   12 3 Jagu 1997

Hypogea des Crottes (C2) 2940-2195 Hypogea Buried  130   58 3 Courtin 1974; Chambon 2003

Justice Megalith Open Area  8   3 1 Bailloud 1974

La Butte Saint-Cyr Megalith Buried  109   34 2 Billard et al. 2010

La Ferme du Port 3000 Megalith Buried  65   21 2 Degros and Tarrête 1975; 
Chambon and Salanova 1996

La Gandille Megalith Buried  6   3 1 Villes 1996

La Lécune Megalith Open Area  19   5 2 Plages 1973; Pajot and Clottes 
1975

La Madeleine Surface Cave  21   6 2 Sauzade and Duday 1976

La Truie Pendue 3360-3098 Pit Open Area  66   31 3 Le Roy et al. 2014; Le Roy 2015

Laris-Goguet Chest Cave  110   40 2 Bendezu-Sarmiento 1999

Le Blanc Val Megalith Buried  40   6 2 Genet Varcin 1966

La Paradis 2 3510-2916 Pit Open Area  17   14 4  Chambon 2003

La Vieux Tordoir 3340-2936 Pit Open Area  32   13 2 Dubuloz et al. 2005

Le Villard 2 2900-2100 Megalith Open Area  27   14 3  Sauzade 2011

Les Maillets 2872-2138 Pit Open Area  43   13 2 Baumann and Tarrête 1979

Les Mournouards 2 2600-1700 Hypogea Buried  79   38 3 Leroi-Gourhan et al. 1962; Blin 
2012

Les Réaudins Pit Open Area  52   2 2 Chambon and Mordant 1996

Montiou 2515-1870 Megalith Open Area  18   9 1 Chambon 2000; 2003

Moulin du Roc 4390 * Surface Cave  6   3 1 Detrain et al. 1996

Pente de Courdelles 4036-3641 Surface Cave  19   9 1 Chambon and Salanova 1996; 
Chambon 2003

Piedcourt 2 Megalith Open Area  9   3 1 Chateauneuf et al. 2010

Piedcourt 4 Pit Open Area  10   4 1 Chateauneuf et al. 2010

Piedcourt 5 Pit Open Area  12   2 1 Chateauneuf et al. 2010

Porte Joie 1 3316-2926 Megalith Open Area  73   29 2 Billard et al. 2010

Porte Joie XIV 3090-2904 Megalith Open Area  27   10 1 Billard et al. 2010

Rec d'Aigues Rouges 2561-2213 Surface Cave  6   3 1 Courtaud and Janin 1994

Reischttet 2 3637-3549 Pit Open Area  11   4 1 Blaizot et al. 2001a

Tumulus de Belleville Hypogea Buried  150   40 3 Gatto 2007

Tute de l'Arrouza Surface Cave  6   1 1 Omnes 1980; 1987

Varennes 3509-2893 Megalith Buried  30   10 2 Billard et al. 2010
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Archaeological information included details of the 

different types of structures uncovered (pits, mega-

lithic tombs), site location (outdoor, cave, buried) and 

biological data relating to the skeletons unearthed 

(minimum number of individuals, number of imma-

ture individuals, ages attributed to the latter). To avoid 

significant methodological bias in the comparison of 

the archaeological sites only those that yielded bones, 

and for which the methods used to assess age-at-death 

were mentioned in publications and considered reli-

able (e.g. Moorrees et al. 1963a; 1963b; Fazekas and 

Kosa 1978; Ubelaker 1979; Scheuer and Black 2000), 

were included. The final analysis included a total of 

sixty-five collective graves distributed mainly between 

the Paris Basin in the north of France and the Mediter-

ranean in the south (see Fig. 1; Table 1).

Study of Funerary Selection 
Based on Age-at-death
Immature individuals are normally sub-divided into 

age classes, which are generally used in demographic 

studies of archaeological population groups ([0], [1-4], 

[5-9], [10-14], [15-19]; e.g. Masset 1987; Sellier 1996; 

Séguy and Buchet 2011). Mortality quotients are used 

to establish a mortality profile for each grave when 

the premise of a stationary population is accepted for 

each site. This assumes a long period of occupation, 

consistent with the collective nature of the burial site, 

which potentially suggests a compensatory rate of birth 

and death (Halley hypothesis) (Sellier 1996). 

Mortality profiles obtained for each burial site are 

then compared to a theoretical mortality model based 

on standard tables published by Ledermann (1969), 

corresponding to a so-called ‘pre-Jennerian’ population 

(i.e. before the industrial revolution and advances in 

healthcare such as the vaccination against smallpox). 

This implies that the same mortality pattern is true for 

each prehistoric population – a low life expectancy at 

birth (between 25 and 35 years), with a high mortality 

rate for younger children (0 to 4 years), and a low rate for 

older immature individuals (between 10 and 14 years, 

Ledermann 1969; Sellier 1996). Note that this method 

provides an ‘average picture’ of reality, smoothing 

potentially complex demographic events that may arise 

at specific times (Buchet and Séguy 2002). Although we 

do not know the exact mortality rate of ancient socie-

ties, observations on ‘pre-Jennerian’ populations are 

most likely to be comparable to the Neolithic popula-

tions and follow the same pattern of archaic mortality. 

Nevertheless, the purpose of this comparison is only to 

demonstrate any over- or under-representation of age 

classes in relation to a so-called ‘natural’ mortality rate 

and in no case to establish an accurate mortality profile 

for Neolithic populations.

Age-at-death assessments of immature individuals 

are not always consistent with the age classes conven-

tionally used in demographic studies. As a consequence 

of difficulties, related to the state of conservation of the 

bones and the variable accuracy of the methods used, 

some individuals cannot be assigned with certainty to 

an age group. To overcome the methodological prob-

lems regarding the potential overlap of ages-at-death 

of immature individuals between two age groups we 

applied the principle of minimisation of anomalies 

(Sellier 1996), allowing us to redistribute all immature 

individuals among the age groups used in the prepara-

tion of mortality patterns. This redistribution of imma-

ture individuals is performed in a way that the distri-

bution of age classes approaches the ratios expected for 

theoretical values of natural mortality – the ratio of 

[5-9 years] to [10-14 years] exceeds two, and the ratio 

of [5-14 years] to [> 20 years] lies between 0.1 and 0.3 

(Bocquet and Masset 1977). Therefore, after this redis-

tribution, any anomaly that still exhibits a departure 

from natural mortality rates is considered to be ‘irre-

ducible’ (Sellier 1996).

To demonstrate the significance of the differences 

observed between the calculated mortality profile 

Figure 1: Distribution of collective graves with human bones 

from the Late Neolithic France based on the available data.
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and the theoretical values the deviation between the 

observed mortality rate in a given age group and the 

theoretical probability of dying was calculated sepa-

rately.1 The probabilities of death in each age group 

were then subjected to a standard test for comparison 

of proportion to a reference value using the binomial 

distribution. Statistical analyses were performed using 

R software 3.0.2 (Team 2013).2 

Spatial Analysis
To discuss the spatial distribution of archaeological 

sites based on the results of the study of funerary selec-

tion based on age-at-death (see below the identification 

of funerary selection scenarios) and these sites’ asso-

ciation with an identified type of structure, the average 

centre (or centroid) and the standard ellipse of the dis-

tribution of the collective burial sites were calculated. 

The first is a representative indicator, namely the 

central point of the spatial distribution of sites. The 

second is a measure of dispersion of values around the 

centre of gravity at a standard distance. This standard 

ellipse encompasses 60% of the data points (provided 

that the spread follows a normal distribution) and is 

used to represent the intensity of the dispersion (or at 

least a characteristic distribution) of the sites. It may 

also characterise the dispersion according to the ori-

entation of the ellipse’s axes and their length, varying 

according to the deviations of the distance of the sites 

relative to the average centre. The nearest neighbour 

index was measured to identify the difference of the 

mean distance from the expected distance compared 

with the mean distance for a hypothetical random 

distribution; the index is calculated using the ratio 

between the two mean distances. Depending on the 

nature of the results, the distribution can be clustered, 

Figure 2: Mortality curves for the four major funerary types identified in the sample of collective burials from Late Neolithic France.
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random or dispersed (Zaninetti 2005). Then, in order 

to identify these aggregates, we used the K Ripley’s and 

Hotspot Analysis using Nearest Neighbour Hierarchi-

cal spatial clustering (Zaninetti 2005). 

Identification of Four Funerary 
Selection Scenarios
For collective burials the total number of subjects is 

expressed by minimum number of individuals (MNI). 

This is an estimate, based on bone counts, that often 

underestimates the actual number of individuals 

buried within the structure and promotes the iden-

tification and enumeration of immature individuals 

(Chambon 2003). Four major types of funerary selec-

tion based on the age-at-death of immature individuals 

were observed within the sample of collective burials 

of the Late Neolithic period (Fig. 2 and Table 2).

The first type of funerary selection (Type 1) cor-

responds to a ‘normal’ mortality curve and no age 

class differs significantly from the expected theoreti-

cal values (see Fig. 2 and Table 2). The twenty-three 

sites attributed to this type were distributed uniformly 

over the entire study area (Fig. 3). No particular grave 

structure (megaliths, hypogea and caves) appears to 

have been favoured in the formation of these bone 

assemblages (see Table 2), which represent a natural 

selection. It is noteworthy, however, that some of the 

sites have an MNI of less than fifteen individuals.3 Such 

samples, due to their small size, do not facilitate the 

identification of significant differences in each of the 

age classes compared to the theoretical type of funer-

ary selection. The observation of a significant number 

of sites belonging to funerary selection Type 1 must be 

qualified because of the preponderance of these small 

funerary assemblages (sixteen sites out of twenty-

three). A significant cluster of four sites appears in the 

Paris Basin (Fig. 4). These graves do not show any spe-

cific consistency in terms of their structure (three pits 

and a cave). Eight collective burial sites attributed to 

this type were subjected to radiocarbon dating – two 

in the Paris Basin were dated to between 4000 and 

2800 BC (Chambon and Salanova 1996; Billard et al. 

2010), that is, the first half of the Late Neolithic, while 

four southern sites and two on the Atlantic coast date 

to the second half of the Late Neolithic (2800-2200 

BC, Roudil and Bérard 1981; Garcia and Duday 1983; 

Marsan 1989; Courtaud and Janin 1994).

Funerary selection Type 2 is characterised by a sig-

nificant under-representation of one or two age groups 

below 5 years (see Fig. 2 and Table 2). The twenty-eight 

sites of this type are distributed evenly over the zones 

where collective burial sites are present (see Fig. 3). 

The majority are situated within megalithic structures 

(eighteen of the twenty-eight identified sites; see Table 

2). All assemblages have an MNI higher than fifteen 

individuals (MNI ranging from sixteen to 122), thereby 

reducing any error in the identification of anomalies. 

Two clusters were identified, in the north and south 

of France (see Fig. 3). The southern group includes six 

sites and does not show any particular consistency in 

terms of structure (five megaliths and a cave), while 

Table 2: Description of the four major types of funerary selection identified in the sample of collective burials of Late Neolithic 

France, including the number of sites, the type of structures, the different types of identified anomalies, and the necessary conditions 

to make assumptions and interpretations when sources of bias could be eliminated.

Type Number 
of sites

Type of 
structures 

Location I enti e  anomaly Conclusion Possible  interpretations

1 23 Chest-pit-
megalith

Cave-open area None Perfect bone preservation; 
exhaustive excavations

Natural population at the start 
of the bone assemblage

2 28 Chest-pit-
megalith

Cave-open area Under-representation 
of the [0], or [1-4], or 
[0-4] years

Differential bone preservation 
of the youngest indivdiuals, 
non-exhaustive excavation, 
error in the analysis 

assessment)

Cultural choice

3 10 Megalith-
hypogea-pit

Open area Under-representation 
of the [0-4] years and 
over representation of 
the [>5] years

Error in the analysis 

assessment)

Cultural choice or catastrophic 

4 3 Megalith-pit Cave-open area Over-representation 
of the [>5] years

Error in the analysis 

assessment)

Cultural choice or catastrophic 

representation of the adult 
individuals
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the northern group includes five sites that all have the 

same type of structure, namely megaliths. As was the 

case for funerary selection Type 1, the oldest dates were 

recorded in the north of France (3500–2800 BC, Cham-

bon and Salanova 1996; Dubouloz et al. 2005; Billard et 

al. 2010), while more recent dates are recorded in both 

the north and south of France (2500-2000 BC, Jous-

saume 1981; Beeching et al. 1987; Baills and Chaddaoui 

1996; Chambon and Mordant 1996).

 Funerary selection Type 3 includes both an under-

representation of younger children (less than 5 

years) and an over-representation of older immature 

individuals (greater than 5 years) (see Fig. 2 and Table 

2). This type includes ten sites and is observable again 

in both the north and south of France (see Fig. 3), but 

with a preponderance of examples in the north. Bone 

assemblages included in this type are generally sub-

stantial (MNI from twenty to 150) and the sites include 

all kind of structures, with the exception of caves (see 

Table 2). Similarly to Type 1, only one significant con-

centration was identified in the Paris Basin (see Fig. 

3). There are four hypogea, representing consistency 

in terms of the structure type. On the basis of radio-

carbon dating, prior to 3000 BC this type of funerary 

Figure 3: Distribution, deviational ellipse and concentration of sites representing funerary selection scenarios among the collective 

burial sites from Late Neolithic France.
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selection is observable in megalithic structures as well 

as in pits. From 2900 BC it is observed exclusively 

within hypogea, both in the north and south of France 

(Chambon and Salanova 1996; Salanova et al. 2011; 

Blin 2012). 

Funerary selection Type 4 shows a significant over-

representation of one or more age groups (see Fig. 2 and 

Table 2). In this type, only children aged greater than 5 

years are over-represented. These age groups have the 

lowest expected mortality rates according to natural 

mortality models (e.g. Ledermann 1969). In addition, 

this type includes only three sites: two of which reveal 

an over-representation of the [5-9 years] age group, 

while the third shows an over-representation of the 

[15-19 years] age group (see Fig. 3). In this particular 

example of Neolithic collective graves, despite all of 

the precautions taken in the sampling (see above), the 

disparity of their geographical location, the very low 

number of sites involved, and in particular the time 

period of excavations and studies strongly suggest a 

methodological bias (e.g. non-exhaustive excavation) 

or preservative issues. The result is probably also influ-

enced by the small sample size of each collective burial 

site and, indeed, the MNI does not exceed seventeen 

individuals at any of the sites (Brezillon et al. 1973; 

Chaix 1976; Omnès 1987). In fact, the collective burial 

sites of the Neolithic illustrating funerary selection 

Type 4 cannot be considered truly representative of any 

particular funerary choice.

Discussion
Comparing one site to another can be difficult because 

of the heterogeneity of collected data and the compo-

sition of bone samples. In the four types of funerary 

selection identified above, however, several sites can be 

compared from a spatial point of view, allowing us to 

speculate as to the nature of funerary selection and to 

identify some trends regarding the treatment of chil-

dren by age in these different scenarios.

Figure 4: Distribution of 

the sites and deviational 

ellipses showing under-

representation and 

over-representation of 

immature individuals 

among the collective burial 

sites from Late Neolithic 

France.
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The first type of funerary selection (Type 1), which 

demonstrates a ‘natural’ mortality most often involves 

both perfect bone preservation and an exhaustive exca-

vation (see Table 2). This type of curve may indicate 

that the entire population was buried in the same place 

without any exclusion based on age. The inability to 

identify anomalies must also be taken into account, 

however, as it may result from the small population size 

observed in a majority of the sites included in the study.

The second type of funerary selection (Type 2) 

gives rise to several inferences (see Table 2). The first 

involves the hypothesis of a differential preservation 

of the bones of younger individuals, as discussed in 

the literature (Guy et al. 1997; Bello et al. 2002). In the 

type of collective burial, where fragmentation of the 

bones is generally intense, an error in the identifica-

tion and estimation of the age-at-death of individuals, 

particularly for young people, is a strong possibility 

no matter how reliable the method applied. The non-

exhaustive nature of excavations cannot be excluded. 

Indeed, older excavations such as those carried out 

on the dolmen ‘La Caumette’ (Arnal et al. 1979) had 

delivered an MNI of twenty-one according to reliable 

methods. The resumption of the excavation of this 

megalithic structure has demonstrated the incomplete 

nature of the initial excavation since an untouched 

part of the sepulchral layer has been unearthed dur-

ing more recent investigations. Combining data pre-

viously published with the new data enabled a review 

of the MNI and identified five additional individuals 

(MNI = 26; Bec Drelon et al. 2014). Once all poten-

tial methodological biases are rejected, however, the 

hypothesis of cultural selection becomes possible. 

Such a deficit within the sample would lead to the con-

clusion that individuals in age class [0] years and/or 

[1-4] years received different funerary treatment and 

were not included in the collective burial site with the 

older members of the population.

The third type of funerary selection (Type 3) also 

suggests various possible implications (see Table 2). 

Firstly, an error in the identification and removal of 

bones during the excavation, non-exhaustive field-

work, or even an error in estimating the age-at-death 

of immature individuals are possible, as mentioned 

above. Cultural selection can also be considered, how-

ever, and such funerary complexes appear to have been 

used for the burial of older immature subjects with the 

youngest having been excluded. The possibility that 

a life crisis, due to an epidemic or a violent episode, 

was responsible for such a curve is also possible, as has 

already been demonstrated for more recent periods 

(Castex and Drancourt 2005). A comparison with 

the archaeological (presence or absence of artefacts 

associated with war, such as weapons) and biologi-

cal data (presence or absence of lesions suggestive of 

violence or pathology) is essential to confirm or refute 

this hypothesis (Guilaine and Zammit 2001). To date, 

only the case of Layer C2 of ‘l’hypogée des Crottes’ 

(Roaix) is recognised in the literature as having 

resulted from a catastrophic mortality profile due to 

an episode of violence. This hypothesis was supported 

by the presence of bones with signs of blunt-force 

trauma (Bouville 1980). Other sites have presented 

cases of injuries by arrowheads or other weapons (e.g. 

Les Baumes Chaudes, André and Boutin 1995; Grotte 

Sainte-Enimie, Morel and Baudoin 1928), but these 

examples are isolated cases, and the funerary sites in 

this study have not yet been the subject of research as 

detailed as that made for the tomb of Roaix (Beyneix 

2007). In addition to the opportunistic use of existing 

structures, as is the case for the tomb of Roaix, where 

only a layer (C2) is identified as revealing a mortality 

crisis, the occurrence of other levels with collective 

deposits make it difficult to identify such an event 

in an archaeological context. Additional studies on 

both previously excavated sites and newer ones could 

help to determine whether the case of ‘l’hypogée des 

Crottes’ (Roaix) is an exception.

The fourth type of funerary selection (Type 4) pre-

sents a strong methodological problem because a single 

age group is involved in each case. Indeed, the state of 

preservation of the bones renders it difficult to perform 

an anthropological study and an over- or under-esti-

mation of age is possible. In addition, it is also conceiv-

able that the excavation was not exhaustive, the studies 

being relatively old. The anomaly could also be due to 

the under-representation of adult individuals, however, 

particularly when several age groups are involved. This 

type of funerary selection is also discussed based on the 

number of individuals observed for each site. The study 

of funerary selection based on age-at-death compares 

the number of immature and adult individuals within 

a site. Indeed, if we artificially increase the numbers of 

adults observed over-representations tend to disappear 

(Sellier 1996). 

Finally, within the full sample of collective burial 

sites of the Late Neolithic period, a deficit of children 

under five years is evident in the majority of sites 

(thirty-eight of sixty-five sites), as well as many sites 

with an over-representation of older children (thir-

teen of sixty-five sites). Note that in some types these 

anomalies are present simultaneously for the same site 
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(funerary selection Type 3). The spatial distribution 

of these two demographic anomalies, unsurprisingly, 

covers both northern and southern France. However, 

the northern sites show a clear difference in their spa-

tial distribution based on the detected anomalies: the 

under-representation of children under five years is 

mainly located in the western Paris Basin, while the 

over-representation of individuals over five years is 

concentrated in the eastern Paris Basin (Le Roy and 

Rottier in press). In the south, no spatial distinctions 

are observable between the different anomalies (see 

Fig. 4). The possibility of two distinct cultural influ-

ences in the Paris Basin is then possible, while in the 

south, funerary choices appear to be more homogene-

ous. However, this observation is due to the distribu-

tion of the available sample. Indeed, when looking 

for significant concentrations in the distribution of 

different funerary selections, significant clusters were 

identified in the north for the first three types (1, 2 and 

3), while in the south, only Type 2 showed significant 

clustering (see Fig. 3).

The homogeneity observed in the south of France 

does not necessarily imply an undifferentiated treat-

ment of immature individuals, as it is not a repre-

sentative sample of the identified sites. Significant 

concentrations of sites show a better representation of 

data in the north. The spatial distribution and the low 

number of southern sites can potentially hide a spa-

tial distinction between the different compositions of 

funerary monuments. Thus, the northern sites show a 

clear difference in their spatial distribution based on 

the detected anomalies. This result allows us to con-

template a more detailed analysis. Indeed, if one con-

siders the sites located in the Paris Basin and divides 

them according to their type of funerary selection 

(here Types 2, 3 and 4), a clear demarcation between 

the west and east of the geographical area is observed.

Conclusions
In conclusion, the identification of four types of dis-

tinct funerary selection in the sample of collective 

graves of the Late Neolithic period is accompanied 

by the realisation that, both in the north and south of 

France, children could be either excluded from or inte-

grated into the burial community with older individu-

als. The current state of radiocarbon dating indicates a 

different chronology for some of these types: Types 1 

and 2 seem to be present initially in the north, with the 

southern sites providing more recent dates. As such, the 

exclusion of the youngest individuals does not appear 

to reflect a chronological evolution. Moreover, certain 

types of structures among those observed seem to spe-

cialise in a particular funerary selection: in the hypo-

gea, only the type combining the under-representation 

of individuals under five years and over-representation 

of older immature individuals (Type 3) is observable.4 

The data strongly suggests that in such funerary struc-

tures the very youngest individuals were completely 

absent, while the older children were integrated within 

the adult corpus. Funerary selection Type 1 is relatively 

well distributed, however, thereby suggesting that chil-

dren and adults were still quite often buried together.  

Nevertheless, the low number of individuals identified 

in the relevant collective graves probably accounts 

for this relative abundance. The bias identified in the 

fourth type of funerary selection, which contains only 

children aged greater than five years, may seem sug-

gestive that these sites were deliberately dedicated to 

children. This interpretation is problematic, however, 

due to the small number of sites and low MNI values. 

As such, it seems probable at this juncture that no col-

lective burial sites were dedicated solely to children.

Finally, although every type of funerary selection is 

observable throughout the French territory, it seems 

that differences between north and south are due firstly 

to the types of structure and, secondly, to different 

spatial distribution management of collective graves. 

Indeed, a cluster of sites exhibiting over-representation 

of immature individuals is observed in the eastern 

Paris Basin, while the western sites seem to exclude the 

youngest from the resting places used for the remain-

der of the population. This clear difference seems to 

echo the redefinition of the cultures in the Paris Basin, 

based on Late Neolithic artefacts (Salanova et al. 2011), 

but this time stressing differences in the child-adult 

relationship in death.
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Notes 
1. Approach initiated in the laboratory PACEA (UMR 5199) by 

P. Sellier and D. Castex, but which is not yet published. 
2. The results and mortality curves for each site are available in 

Le Roy (2015) < https://tel.archives-ouvertes.fr/tel-01229878 >. 
3. Under this number of individuals the ratio immature 

individuals/whole population falls out of the range 36-74%. 

This range, based on the mortality tables of Ledermann (1969), 

reflects the minimum and maximum proportions of a natural 

funerary selection in a case of an archaical mortality (Blaizot 

et al. 2001b).
4. This result should be considered to be preliminary since only 

a small number of hypogea have been studied sufficiently well 

to be included in the analysis. 
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