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Summary

The archaeological site of El Collado (Oliva, Valencia), exca-
vated between 1987 and 1988, is known as one of the most 
outstanding Mesolithic cemeteries for defining burial prac-
tices, physical anthropological traits and palaeodietary pat-
terns in the Western Mediterranean. The funerary record con-
sists of 14 individual burials distributed within a small area. 
The radiocarbon chronology, based on conventional 14C dates 
(Aparicio Pérez 2oo8), place the funerary activity of this site 
between 869o–766o BP (9885–8345 cal BP), as published in a 
monograph about the site (op. cit.).

Some new lines of research on this important site have 
recently been opened in which the human osteological, zooar-
chaeological and lithic assemblages are the subject of analy-
sis by a new research team. In addition, new AMS radiocar-
bon determinations, mtDNA, dental use-wear and strontium 
stable isotope analyses are currently in progress. Despite their 
preliminary nature, some of the results are given in the pres-
ent paper. 

Zusammenfassung

Der mesolithische Friedhof von El Collado.  
Neuester Stand und neue Resultate

Die zwischen 1987 und 1988 ausgegrabene archäologische 
Fundstelle von El Collado (Oliva, Valencia) ist bekannt als 
einer der herausragenden mesolithischen Friedhöfe zur Defi-
nierung von Bestattungspraktiken, physisch-anthropologi-
schen Merkmalen und Ernährungsmustern im westlichen 
Mittelmeerraum. Der Bestand an Gräbern umfasst 14 Einzel-
bestattungen, die auf einem kleinen Raum verteilt waren. Die 
Radiokohlenstoffchronologie, basierend auf konventionellen 
14C-Daten (Aparicio Pérez 2oo8) ordnet die Bestattungsakti-
vitäten auf der Fundstelle, wie in einer Monographie zur 
Fundstelle publiziert (op. cit.), zwischen 869o und 766o BP 
(9885–8345 cal BP) ein.

Einige neue Forschungen wurden kürzlich an dieser wich-
tigen Fundstelle begonnen. Sie haben durch ein neues For-
schungsteam das menschlich-osteologische, zooarchäologische 
und lithische Material zum Gegenstand von Analysen. Darüber-
hinaus sind derzeit neue AMS-Radiokohlenstoffbestimmun-
gen sowie mtDNS-, Zahngebrauchs- und Analysen der stabilen 
Strontiumisotope in Arbeit. Trotz ihres vorläufigen Charakters 
werden in diesem Beitrag einige der Resultate vorgestellt. 

Introduction

This study aims to describe the cemetery of El Collado, the 
work carried out and the new lines of research being devel-
oped regarding this site (Fig. 1). It was excavated in the 
course of two fieldwork seasons in 1987 and 1988, which 
discovered 13 primary burials attributed to the Mesolithic 
period. One of the graves also contained the skull of a sec-
ond individual, and a further grave was found containing 
another skull, resulting in a total of 15 individuals. The main 
data from the excavation and the anthropological study of 
the remains were published in a monograph (Aparicio Pérez 
2oo8). Although this funerary site has often been cited in 
Spanish archaeological literature, it has gone relatively 
unnoticed outside the Iberian research world.

The documentation and remains deposited in the muse-
ums of Oliva and Valencia have recently been accessed. 
Among other new research lines, this has allowed new sam-
ples of human remains to be taken in order to date a larger 
number of individuals in the cemetery (ten in total; Gibaja et 
al. 2o15). All the samples dated come from human bones. In 
spite of the preliminary nature of these results, they are wor-
thy of being presented in this collection of studies of Meso-
lithic burials in Europe.

El Collado site

This site is located in Oliva (Valencia) about 7 km from the 
modern Mediterranean coastline (Fig. 2). It is an open-air 
site on a hillside, sheltered by a limestone cliff, about 1oo m 
above sea level. At the time of the Mesolithic occupation, 
the lowland around the site was occupied by salt-marshes, 
formed because of the Flandrian transgression. As a result, 
the surrounding landscape consisted of an ecotone compris-
ing several terrestrial and marine ecosystems.

The first reports about the site date to the early 2oth cen-
tury (Boscà y Casanova 1916), when the presence of various 
mollusc species, especially Cerastoderma glaucum, Ceri-
thium vulgatum and Hexaplex trunculus, was noted. 

Owing to the building of agricultural terracing, two sea-
sons of excavations were carried out in 1987 and 1988. To 
date, this has been the only archaeological fieldwork at the 
site. The excavations were directed by José Aparicio and 
affected a surface area of 143 m2.

In this surface area, 14 graves were attested, 13 of them 
corresponding to primary burials. In addition, one burial 
(Burial 9) contained only a skull and an isolated skull was 
recovered close to Burial 12, without specifying what the 
relationship between them was. Consequently, the funerary 
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assemblage consists of 15 individuals. The archaeological 
levels were characterised as a shell midden, with a signifi-
cant presence of lithic tools, faunal remains and malacolog-
ical specimens. No grave goods have ever been cited (Apari-
cio Pérez 2oo8).

Stratigraphic sequence and chrono-cultural attribution

The stratigraphic sequence at El Collado varied in depth, 
between 1 m and 1.5 m, in which four archaeological levels 
were distinguished. Despite the lack of sedimentological 
studies to explain the formation of the deposit, the geomor-
phologic characteristics of the surroundings and the pho-
tographs of the stratigraphic sections suggest that it was 
formed by colluvial sedimentary deposition and anthropic 
sedimentation. The stratigraphic sequence consists of four 
levels (Fig. 3; Aparicio Pérez 2oo8).

Level I corresponds to the recent Mesolithic, with a lithic 
assemblage characterised by trapezes, which in the regional 
sequence is dated to between 86oo–8ooo cal BP (Martí 
Oliver et al. 2oo9). Level II, which is the thickest level, is 
dated in the Early Mesolithic, also known as the »Notches 
and Denticulates Mesolithic«, which is dated regionally to 

1o 6oo–86oo cal BP (Aura Tortosa et al. 2oo6). Levels III and 
IV represent the lower part of the sequence. Level III is par-
tially conserved and is the least thick, with a similar assem-
blage to that in Level II. Finally, Level IV, at the base of the 
sequence, has yielded a small number of backed bladelets 
suggesting a chronology in the Epipalaeolithic.

The burials were assigned to Level II by the excavators. 
Four absolute dates were obtained for skeletal remains by 
conventional radiocarbon dating (Tab. 1).

New radiocarbon dates

Ten new dates have recently been obtained for skeletal 
remains by AMS dating at the Centro Nacional de Acelera-
dores [Sevilla, Spain] (Tab. 2 and 3). These dates, their meth-
odological aspects and their historical significance have 
been the object of a specific paper (Gibaja et al. 2o15). There-
fore, only the most important points will be described here.

Human bone samples were first pretreated in the lab in 
order to clean them of soil and other adhering substances 
using water and mechanical elements. Once cleaned, the fol-
lowing steps are intended to extract and purify the collagen 
in the bone, since this fraction is thought to give the most 

Fig. 1 Location of the most important Meso-
lithic cemeteries with two or more individuals 
in a primary position.  
1 El Collado; 2 Casa Corona; 3 Mas Nou;  
4 Los Canes; 5 La Braña; 6–9 Muge Area  
(Cabeço da Amoreira, Moita do Sebastião, 
Cabeço da Arruda, Cova da Onça); 1o–12 Sado 
Area (Cabeço das Amoreiras, Arapouco, Cabeço 
do Pez); 13 Samouqueira.

Burial Level Reference Age BP Sample

4 II UBAr-927 8690 ± 100 Human bone

6 II UBAr-928 8080 ± 60 Human bone

13 II UBAr-280 7570 ± 160 Human bone

13 II UBAr-281 7640 ± 120 Human bone

Tab. 1 Radiocarbon dates obtained for three of 
the individuals at El Collado.

300 km
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Fig. 2 Current location of the site of El Collado and view of the shoreline from the site.

Reference Burial Age BP δ13C
(‰)

Marine  
diet

Age  
correction

Corrected  
age BP

1619.1.1 1 8067 ± 34 –19.50 0 0 8067 ± 39

1620.1.1 3 8388 ± 36 –17.60 25 101 8287 ± 41

1621.1.1 4 8490 ± 37 –17.60 25 101 8389 ± 42

1622.1.1 5 7992 ± 34 –18.20 17 69 7923 ± 39

1623.1.1 6 8166 ± 35 –18.20 17 69 8097 ± 40

1624.1.1 7 8319 ± 35 –17.90 21 85 8234 ± 40

1625.1.1 9 7801 ± 38 n.d.  n.d.  n.d. n.d.

1626.1.1 11 7741 ± 35 –19.00 7 27 7714 ± 40

1627.1.1 12 7900 ± 32 –18.10 19 75 7825 ± 38

1628.1.1 13 7976 ± 33 n.d.  n.d.  n.d. n.d.

Tab. 2 AMS dates obtained for ten individuals from El Collado.

Fig. 3 Stratigraphy at El Collado (Section B–C). 
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Site Provenance Lab. no. Date BP Deviation cal BP Age (2 σ)

MEDITERRANEAN REGION    

El Collado Burial 1 CnA-1619.1.1 8067 34 9110–8790

El Collado Burial 4 CnA-1621.1.1 8491 37 9560–9440

El Collado Burial 3 CnA-1620.1.1 8388 36 9530–9290

El Collado Burial 7 CnA-1624.1.1 8319 35 9470–9230

El Collado Burial 6 CnA-1623.1.1 8166 35 9260–8980

El Collado Burial 5 CnA-1622.1.1 7992 34 9050–8690

El Collado Burial 13 CnA-1628.1.1 7976 33 9040–8680

El Collado Burial 12 CnA-1627.1.1 7900 32 8880–8560

El Collado Burial 9 CnA-1625.1.1 7801 38 8660–8500

El Collado Burial 11 CnA-1626.1.1 7742 35 8610–8410

Casa Corona Skeleton 2 oxA-v-2392–92 7116 32 8020–7860

Casa Corona Skeleton 1 Beta-272856 7070 40 7980–7820

Cingle del Mas nou Skeleton Beta-170715 6920 40 7850–7650

Cingle del Mas nou Skeleton Beta-170714 6910 40 7850–7650

Cingle del Mas nou Skeleton oxA-v-2360–29 6925 35 7850–7650

Cingle del Mas nou Skeleton oxA-v-2360–28 6897 34 7810–7650

ATLANTIC FAÇADE

Cabeço da Arruda Skeleton 6 Beta-127451 7550 100 8540–8140

Cabeço da Amoreira unknown To-11819-r 7300 80 8300–7940

Moita do Sebastião Skeleton 22 To-131 7240 70 8210–7930

Cabeço das Amoreiras Skeleton 5 Beta-125110 7230 40 8180–7940

Moita do Sebastião Skeleton 29 To-133 7200 70 8200–7880

Moita do Sebastião Skeleton 24 To-132 7180 70 8180–7860

Moita do Sebastião Skeleton 41 To-134 7160 80 8170–7810

Cova da onça unknown Beta-127448 7140 40 8030–7910

Cabeço da Amoreira Burial 2011.1 wk-32143 7132 41 8040–7880

Moita do Sebastião Skeleton 16 Beta-127449 7120 40 8020–7860

Cabeço da Arruda Base To-10216 7040 60 7990–7750

Cabeço da Arruda Skeleton 3 To-360 6990 110 8020–7620
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Site Provenance Lab. no. Date BP Deviation cal BP Age (2 σ)

Cabeço da Arruda Skeleton A To-354 6970 60 7970–7650

Cabeço da Arruda Skeleton 42 To-359a 6960 60 7960–7640

Cabeço da Amoreira Skeleton 7 Beta-127450 6850 40 7760–7600

Moita do Sebastião Skeleton CT To-135 6810 70 7780–7540

Cabeço da Arruda Skeleton d To-355 6780 80 7750–7510

Cabeço do Pez Skeleton 4 Beta-125109 6760 40 7680–7560

Cabeço do Pez Skeleton 4 Sac-1558 6740 110 7780–7420

Cabeço da Amoreira Base To-10218 6330 60 7410–7130

Cabeço da Arruda Top To-10217 6620 60 7610–7410

Cabeço da Amoreira Burial CAM-01–01 To-10225 6550 70 7600–7320

Cabeço da Amoreira Top T0-10225 6550 70 7600–7320

Samouqueira SXII, F20, C2A To-130 6370 70 7470–7150

Cabeço da Arruda Skeleton n To-356 6360 80 7470–7110

Cabeço da Amoreira Burial CAM -01 –01 wk-26796 6329 40 7350–7150

Cabeço da Amoreira Burial 2011.2 wk-32142 6910 40 7850–7650

CANTABRIAN FAÇADE

La Braña-Arintero 2 Beta-226473 7030 50 7980–7740

La Braña-Arintero 1 Beta-226472 6980 50 7960–7680

Los Canes 6I AA-5294 6265 75

Los Canes 6I oxA-7148 6160 55

Los Canes 6I Median 6212 65 7290–6930

Los Canes 6II AA-5296 6770 65

Los Canes 6II AA-5295 6860 65

Los Canes 6II AA-11744 7025 80

Los Canes 6II Median 6885 70 7870–7590

Los Canes 6III AA-6071 6930 95 7980–7580

Tab. 3 Dates obtained at Iberian Mesolithic cemeteries with two or more individuals.
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reliable results. The mineral part of the bone is more sub-
ject to contamination due to interaction with the surround-
ing environment. The whole process includes several steps 
detailed in other publications (Brock et al. 2oo7; Hajdas et 
al. 2oo9; Van Strydonck et al. 2oo9). The mineral part is dis-
solved in acid, and gelatine is purified to extract the collagen 
fraction. These purification steps may include an ultrafiltra-
tion process that eliminates the low weight molecules, which 
are more likely to represent contamination or degraded col-
lagen.

The results of the determinations are summarised in 
Tables 2 and 3. The carbon/collagen ratios given are within 
the normal parameters, which therefore makes them highly 
reliable. 

The published δ13C data and the percentage of marine 
diet (García Guixé et al. 2oo6) were used to correct the dates 
(radiocarbon reservoir effect) owing to the increase in the 
δ13C values caused by the consumption of marine proteins. 
Although the δ13C and δ15N values indicate that the contri-
bution of marine proteins in the studied population is not 
large enough to affect the dates significantly (the modifica-
tions would come to 1o1 years at most), it has been deemed 
appropriate to make a small correction based on the possible 
radiocarbon reservoir effect (for a more detailed reasoning 
of the procedure see Gibaja et al. 2o15). 

Thus, Individual of burial 4 is the oldest in the series 
(956o–944o cal BP, 2 σ), while Individual of burial 11 gave 
the most recent date (861o–841o cal BP, 2 σ). Taking the 

upper limit of the oldest date and the lower limit of the 
youngest date, at a probability of 95.4 %, it may be concluded 
that the individuals in the necropolis were buried at differ-
ent times within a period of nearly 11oo years.

At the same time, these AMS determinations have 
allowed a new assessment of the four conventional radio-
carbon dates. These dates correspond to the individuals in 
Graves 4, 6 and 13 (Aparicio Pérez 2oo8). If these burials are 
examined individually (Tab. 1 and 2) it may be seen that the 
individual in Grave 4 provided a conventional radiocarbon 
date about 2oo years older than the AMS determination. 
However, the calibrations of the dates obtained for this indi-
vidual in each laboratory give age ranges that overlap par-
tially. The same can be said for the individual in Grave 6, 
with the difference that this time the conventional determi-
nation is more recent than the AMS one (8166 ± 35 BP with 
AMS 14C and 8o8o ± 6o BP by conventional 14C).

However, the largest age differences are undoubtedly 
those of the dates obtained for Individual of burial 13. Two 
samples taken from this individual were dated by the con-
ventional method in the early 199os, and they obtained 
dates characterised by a high standard deviation (764o ± 12o 
BP and 757o ± 18o BP). After calibration, the age ranges are 
too large (nearly 1ooo years). The new date obtained by the 
AMS method sets back the date of this burial 3oo years and 
reduces the age range considerably after calibration at 2 σ. 
The date of this individual means that the interpretation of 
El Collado as a Late Mesolithic cemetery, as concluded in the 

Fig. 4 Photographs of Graves 5, 6, 11 and 14 in El Collado cemetery.

B5

B11

B6

B14
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past when only the dates for Individual of burial 13 were 
available (Martí Oliver et al. 2oo9), needs to be reconsidered.

The new determinations therefore improve the chrono-
logical resolution of the different individuals noticeably and 
consequently set back the chrono-cultural attribution of the 
cemetery from the initial proposal of Late Mesolithic to an 
older date in the Early Mesolithic.

Characteristics of the burials

The monograph published about the site provides hardly 
any information about the funerary architecture. It is there-
fore difficult to reconstruct the burial process. However, 
certain data suggests that the graves were dug in sediments 
containing remains of previous occupations (Fig. 4).

At a horizontal level, discontinuity can apparently be 
discerned in the representation of materials from the occu-
pations in the areas next to the graves. This absence of 
other archaeological materials around the skeletons may 
have been caused by the intrusive nature of the burials in 
a pre-existing archaeological deposit. This idea is supported 
by the original publication which mentions that Individual 
13 was buried in a pit dug in Level II (Aparicio Pérez 2oo8, 
349).

The absence of remains is also reflected in the lack of 
references to grave goods or other archaeological elements 
associated with the burials. Only the presence of small 

pieces of ochre is attested, recovered over the whole surface 
area of the excavation. In any case, Mesolithic burials in Ibe-
ria are rarely accompanied by grave goods, apart from cer-
tain ornaments (Vidal Encinas/Prada Marcos 2o1o) or tools 
whose attribution as grave goods is not always clear (see the 
contribution of Pablo Arias in the present volume).

The distribution of the burials and their dates reveal a 
certain order in the cemetery. The oldest burials are located 
in the southernmost parts of the cemetery, while the more 
recent ones are located in the northern part (Fig. 5).

However, there is not a specific distribution of graves 
according to the sex or age group of the individuals. Together 
with the general absence of intersections, where one grave 
cuts another (the only exceptions are Graves 12 and 14), this 
suggests that the Mesolithic community was aware of the 
layout of the cemetery and possibly used a system to mark 
the graves and avoid two burials in the same place, which 
would have caused the total or partial destruction of the first 
of the burials.

The comparison of the dates obtained at other funerary 
sites in the Iberian Peninsula shows that these sites are con-
centrated in three main areas: the central part of the Medi-
terranean coast, the Sado and Muge estuaries on the Atlan-
tic, in Portugal, and the Atlantic façade in the north of Spain. 
The group of Iberian radiocarbon dates presented in Table 
3 gives a quite precise idea of the time in which the ceme-
tery at El Collado was in use; this is not common at other 
funerary sites, where normally only a small number of the 

Fig. 5 Plan with the position of the graves at  
El Collado and the corrected BP dates (except 
Individuals 9 and 13, for which no isotope data 
is available. See Tab. 2). Fv
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individuals/burials are dated. Only dates with standard 
deviations <− ±1oo years obtained for human bone samples 
are given.

The dates obtained for all the individuals analysed are 
situated within the chronological limits of the Early Meso-
lithic. This means that the cemetery at El Collado is the 
oldest in the Iberian Peninsula (Gibaja et al. 2o15). Conse-
quently, cemeteries were in use in the Mediterranean area 
nearly a millennium before coastal areas of the Atlantic and 
the Bay of Biscay, in the regional chronological framework 
of the Late Mesolithic.

Bioanthropological data

The study of the human remains (Pérez-Pérez et al. 1995) 
demonstrated that a total of 15 individuals was buried, of 
whom five were males, four females and the sex of the other 
six individuals could not be determined. Two of them had 
not reached adulthood (a child of nine months of gestation 
and an adolescent) which hindered the determination of 
their sex (Tab. 4). 

Most of the individuals were between 2o and 3o years of 
age, although four of them were older, in some cases over 
4o years old: the male individuals in Graves 4, 12 and 14, 
and the female in Grave 7. All the sub-adults were males: 
one between 15 and 18 years of age, two 18–22 years of age 
and a further two, the individual in Grave 9 and the skull 
in a secondary position in Grave 12, display no criteria to 
define their age at death. In short, the adult individuals in 
the population are represented above all, and most are male 
individuals, with only one infant (Campillo 2oo8). 

As generally occurs in prehistoric populations, males 
have a longer expectancy of life, owing to the risks that 
females suffered as a consequence of pregnancy and child-
birth. However, the low number of children in the cemetery 
is striking, at a time when their mortality rate was high.

The dental study and trace element and stable isotope 
analyses show that marine resources played an important 
role in their diet (Tab. 2), although in a smaller proportion 
than was initially thought (Chimenos et al. 1992; García 
Guixé et al. 2oo6).

As the teeth were badly worn, a study of dental micro- 
striations examined the possible use of the teeth for a 
non-alimentary purpose. This study of the dental alterations 
showed that the population at El Collado used their teeth as 
a kind of tool (Porras 2o11). The orientation and length of the 
striations in the pre-molars and canine teeth showed they 
were used in the treatment of plant fibres. This work was 
identified in the whole population, and thus the individuals 
in the group habitually used their teeth in para-masticatory 
tasks throughout their life.

Taphonomic analysis

Pioneered in France in the 197os (Leclerc 1975; Poplin 
1975) and developed by H. Duday in the 199os (Duday et 
al. 199o; Duday 2oo9), field anthropology analyses inter-
actions between the original funerary deposit and tapho-
nomic processes, to discover whether their origin is natural 
or anthropic. Taphonomic analysis of the remains relies on 
simple principles such as the chronology of disarticulation 
of the joints and the action of gravity on the corpse during 
decay. This approach is based on the spatial localisation of 
the skeletal elements in the grave, on the observation of the 
appearance of the bones, their reciprocal relationships and 
on the examination of the state of the joints.

At the site of El Collado, 12 of the 14 individual buri-
als are primary deposits. The anatomical coherence of the 
remains, the good representation of all skeletal elements in 
the grave and eventually the observation of labile articula-
tions in connection indicate that the body decomposed in 
the grave. The situation is unclear in Individual of burial 8, 
which is only constituted by the skull and the bones of the 
upper right limb, but the anatomical coherence of the skele-
ton and the possible preservation of the elbow in connection 
suggest a disturbed primary burial. In the case of Individual 
of burial 9, only represented by an isolated skull, it is impos-
sible to determine if it is a secondary deposit – meaning that 
the body decomposed in a different place from the grave – or 

Burial Sex Age of death Preservation (%)

  1 ♀ adult 26

  2 ♀ adult 32.5

  3 ♂ 20–45 33.5

  4 ♂ 30–40 73.5

  5 ♀ 20–25 19.5

  6 ♂ 20–25 75

  7 ♀ 35–40 63

  8 ♂? 15–18 5

  9 – young –

10 – 9 months 21.4

11 ♂ 18–22 60

12 ♂ 40–45 47.5

12 (2nd skull) ♂? young –

13 ♂ 18–22 41.5

14 ♂ >40 50

Tab. 4 Sex and age of the individuals, and percentage conserved of each 
individual.
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the only remains of a disturbed primary burial. Another iso-
lated skull was found with Individual of burial 12.

The orientation of the deceased is variable. Three are ori-
ented North/South (with the head at the northern end of the 
grave; Individuals of burials 5, 7 and 13), three others North-
East/South-West (Individuals of burials 4, 6 and 11), one 
East/West (Individual of burial 3), one South/North (Indi-
vidual of burial 12), one South-West/North-East (Individual 
2) and one North-West/South-East (Individual of burial 14). 
The orientation of the subject is unknown in Individuals 
of burials 1, 8, 9 and 1o. Therefore all directions are repre-
sented, the North-East component is predominant.

All ten individuals for whom the position can be 
described were placed in a constrained position. Individual 
of burial 13, only constituted by the upper body part, pre-
sents a curve of the back towards the front suggesting a sim-
ilar position. The upper limbs show the greatest range of var-
iation: they were extended, flexed or tightly flexed, but also 
asymmetric with one side flexed and the other extended. 
Their position is unknown in one case. Consequently the 
position of the hands is equally varied: on the shoulder, on 
the abdomen or on the pelvis, but always close to the body. 
The lower limbs are either flexed or tightly flexed, plus one 
indeterminate case.

The environment in which the decay took place is often 
difficult to determine. Major dislocations are visible, espe-

cially at the level of the lower limbs and the hips, but they are 
usually associated with situations of unstable equilibrium at 
the level of the upper limbs. Moreover, no skeletal element 
noticeably oversteps the initial volume of the cadaver. There-
fore it is possible that these displacements took place in sec-
ondary empty spaces, especially as the deceased were placed 
in very constrained positions, which can cause an extra void 
during infilling (as the sediment does not infiltrate every-
where in the same way). However, at least one individual 
seems to have decomposed in an empty space: the lower 
limbs of Individual of burial 2 would not have been able to 
tumble from their initial elevated position unless there was 
a void.

Although most of the deceased have decomposed in a 
filled space, the body was not directly placed in the ground: 
several individuals display evidence of a soft container, even 
of ties. The round shape of Individual of burial 1 suggests 
a soft container, even if the lack of data prevents a definite 
conclusion. In Individual of burial 11, the existence of wall 
effects and the rectangular shape of the deposit, as well as the 
strong constraint of the head, also indicate the presence of a 
container (Fig. 6). This is also the case of Individual of burial 
13 where the subject shows a curved constraint effect at the 
level of the occipital bone, the right scapula and the right 
ribs. To a lesser extent, the pointed shape of the feet of the 
individual in Grave 14 could also be associated with a con-

Fig. 6 Burial 11. Existence of wall effects and the rectangular shape. 

Constraint effect

rectangular shape

wall effect
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tainer, but the rest of the skeleton did not display any other 
clue pointing in one direction or another. The extremely con-
strained position of the individual in Grave 12, as well as 
the major dislocations visible at the level of the lower limbs, 
suggest the existence of a soft but constraining wrapping, 
or even of ties (Fig. 7). Finally, the existence of a cover made 
of skin for example, only covering the lower limbs, could 
explain the dislocations observed in the subjects in Graves 
4 and 5, whose upper body parts show skeletal elements in 
unstable equilibrium. The situation is reversed in Individual 
of burial 7, as the dislocations occur at the level of the upper 
part of the body, whereas the lower limbs decomposed in a 
filled space.

In three cases (Graves 6, 11 and 13), the deceased were 
buried in direct contact with one or several blocks of local 
limestone. Therefore it may be queried whether pits were 
really dug or the Mesolithic community simply used terrain 

irregularities as funerary places. In Grave 4, the position of 
the upper part of the individual evokes a basin-shaped pit, 
suggesting a form of layout. It is also possible that the small 
stones that were found on the surface of several graves (at 
least Graves 3, 4 and 13) were part of a cairn.

Ongoing research

Apart from the new anthropological results and the radio- 
carbon dating of the Mesolithic occupation at El Collado, 
other research lines are being pursued.

Some work is focused mainly on characterising the eco-
nomic strategies followed in the exploitation of mammals, 
among which bovids, cervids, caprines, wild boar and rabbit 
predominate. The large number of turtle remains, especially 
of their carapaces, should also be highlighted, as well as the 

Fig. 7 The individual found in a primary position in Grave 12 was possibly bound up when buried.

Hyperflexion of the lower limbs

dislocation of the knees
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Constraint effect
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role of small prey (rodents, birds, amphibians, fish and shell-
fish) in order to characterise the context of climate changes 
and economic intensification strategies.

The relationship with the shell midden should be revised. 
There is a great diversity of aquatic resources, although the 
intensity and character of their exploitation is unknown. 
They could also be used to establish indicators of seasonal 
operating for major groups of species represented in the 
assemblage. Studies of shell middens on the western Medi- 

terranean coast have traditionally been underrated. Cer-
tainly, it is obvious that malacological resources did not 
acquire here the same importance as on the Atlantic coast 
or in the Scandinavian area, but this Mediterranean under- 
representation could be partially caused by changes in the 
shoreline and the high demographic pressure in historical 
times. It is therefore thought that they might have been a 
resource with great strategic importance in certain places, 
and their reappraisal is an absolute necessity. 

Level I

Level II

Level III

Fig. 8 Tools from Level I, Level II, Level III. – Scale 1 : 1.
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Technological and use-wear analyses of the flint tools 
are also being carried out. The knapping methods are char-
acterised by the centripetal and unipolar exploitation of 
cores in order to obtain flakes. Some of these flakes have 
been retouched. The most characteristic tools are notches 
and denticulates (Fig. 8). Blade or bladelet production is 
hardly attested at all. All these features are common in this 
Early Mesolithic (Terradas 1998; Aura Tortosa et al. 2oo6). 
Use-wear analysis shows that the surfaces of flint tools are 
damaged. Only a few traces indicative of working with hard 
materials such as bone, stone or wood, and abrasive materi-
als (hide) are preserved (Fig. 9). Both analyses highlight the 
diversification of the activities carried out at the site, which 
is a characteristic feature of a settlement.

Further analyses are now being performed, such as the 
study of mitochondrial DNA and the study of strontium iso-
topic systems to trace patterns of human mobility. Twenty- 
five dental and skeletal samples from ten different individ-
uals (3, 4, 5, 6, 8, 11, 12, 13, 14, 15) were selected for ancient 
DNA analysis. Samples will be extracted using a modifica-
tion of the protocol of Rohland et al. (2o1o) and the mitochon-
drial DNA Hypervariable Region I (mtDNA-HVRI), together 
with informative Single Nucleotide Polymorphisms from the 
mtDNA coding region, will be analysed by PCR amplification 
and Sanger sequencing. Samples will be validated using strict 
criteria of authenticity (Cooper/Poinar 2ooo) including repli-
cation in a second laboratory and bacterial cloning of PCR 
amplifications. Results will be compared with modern and 
ancient Eurasian populations to try to detect patterns of pop-
ulation dispersion and to infer potential colonisation routes. 
The probability of different demographic scenarios will be 
assessed using coalescent simulations that allow for serial 
samples using the software Simcoal2 and ABC (Approximate 
Bayesian Computation) for R. 

Conclusions

In order to conclude, some points need to be stressed. A 
preliminary revision of the stratigraphic sequence and the 
realisation of new radiocarbon dates allow us to propose 
that there must be more than one period of use of the site 

during the Mesolithic. New dates for charcoal and faunal 
remains from different levels are now in progress to test 
these hypotheses but it appears that a preliminary occupa-
tion of the place as a settlement can be discriminated. This 
occurred within the Early Mesolithic with industries char-
acterised by flake production and a large number of notches 
and denticulates.

In a second phase, also during the Early Mesolithic, the 
site was used as a cemetery to bury at least 15 individuals 
in an intrusive way, disturbing previous levels probably by 
means of pits, without grave goods.

Finally, at the top of the sequence, activities characteristic 
of a settlement can also be attested. These would have taken 
place during the Late Mesolithic, characterised by the pres-
ence of some geometric microliths (trapezes and triangles).

The results of the new AMS dates represent a break with 
the theory held until now that the first cemeteries in the 
Iberian Peninsula were created by Mesolithic communities 
settled on the Atlantic coast of Portugal about 85oo cal BP 
(Gibaja et al. 2o15). By obtaining a series of dates from the 
cemetery at El Collado, it has been possible to determine not 
only the true age of this cemetery but also how the burial 
space was organised by hunter-gatherer groups living near 
the Mediterranean shores of the Iberian Peninsula.

In the Mediterranean region, the dates from El Collado 
show that cemeteries appeared about 955o–93oo cal BP. This 
type of funerary practice would continue for a long span 
of time, as seen at nearby sites like Casa Corona (Fernán-
dez-López de Pablo et al. 2o13) and Cingle del Mas Nou 
(Olària Puyoles 2o1o). Unlike El Collado cemetery, which was 
in use for some 11oo years, according to the dates obtained 
at Casa Corona and Cingle del Mas Nou, their time of use 
is much shorter (8o2o–765o cal BP). In addition, Cingle del 
Mas Nou is different from the other Mesolithic burial sites 
in the Iberian Peninsula as the remains of seven individuals 
(whole and incomplete) were deposited in a single structure.

To date, El Collado constitutes the oldest Mesolithic cem-
etery attested in the Iberian Peninsula. Despite the excava-
tion of this site 25 years ago, the studies carried out have not 
matched the importance of the site. We hope the research 
that we have recently initiated will contribute towards over-
coming this deficiency.

Fig. 9 Flint tools used to work bone (1) and wood (2). – Scale 1 : 1.
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