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In the last few decades, the discovery of large ditched enclosures in Iberia has revealed the diversity and
complexity of deposition and manipulation of human bone remains. Alongside traditional ritual burials
(mainly megalithic tombs and hypogea), fragmented and scattered human bones mixed with other kinds of
material culture began to appear in many features. This is the case for Ditch 5 at Marroquíes, which offers
an excellent opportunity to explore this ritual behaviour. Based on a multi-proxy approach, three main
conclusions can be drawn: 1) the skeletal elements present show deliberate selection of particular categories of
bones; 2) depositional episodes included the remains of people who died at different points in time and were
subject to different taphonomic processes, and 3) mobility patterns indicate that all individuals, with one
possible exception, were local. The movement and manipulations of body parts may reflect the active role of
people after death as social and symbolic elements that retain agency and capacity for action.

Keywords: bioarchaeology, ditched enclosure, Copper Age, mega-sites, radiocarbon chronology,
strontium isotopes, mobility

INTRODUCTION

The diversity of social practices involving
the manipulation and deposition of human
remains is one of the main features of the
Late Neolithic and Chalcolithic societies of
southern Iberia. Alongside traditional
burials in megalithic tombs and hypogea, in
the last few decades archaeologists have

begun to describe the frequent appearance
of human bones in features such as pits and
ditches, a novel form of mortuary treatment
that reveals a previously underappreciated
ritual complexity (Zafra de la Torre et al.,
2003, 2010; Blasco et al., 2011; Márquez-
Romero & Jiménez-Jáimez, 2013; García
Sanjuán et al., 2013, 2018; Valera et al.,
2014; Valera, 2019). One of the most
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remarkable patterns identified has been the
discovery of human remains that do not fit
the ‘traditional’ funerary practices for the
period, which consist of the primary burial
of individuals, usually accompanied by grave
goods, in structures specially built for mor-
tuary purposes.
Many pits and ditches housing human

bones were apparently not conceived of as
funerary spaces, at least in the classical
meaning of the term. Though not all these
features contain human remains, when
human remains do appear in these contexts,
they are typically fragmented, scattered, and
mixed with other kinds of materials such as
pottery sherds, animal bones, flint tools,
stone artefacts, and so on. These human
bones appear to have been treated in the
same way as other categories of material
culture, showing the same degree of disper-
sal, fragmentation, and lack of clear depos-
ition patterns. Pits and ditches can thus be
considered intricate palimpsests in which
human remains were occasionally deposited
without any differential treatment relative to
other materials.
This variability in human bone manipu-

lation has prompted alternative interpreta-
tions that go beyond the traditional
consideration of depositions of human
remains as being necessarily related to
funerary ritual. For example, these types
of ‘non-funerary’ depositions have been
explained as forming part of rubbish
dumps, or as discard activities that resulted
in jumbled assemblages of a wide variety
of archaeological materials (Hurtado
Pérez, 2010; Ríos et al., 2014). An alter-
native perspective interprets such human
remains as ritualized depositions resulting
from social practices that took place after
the primary burial depositions (Valera and
Godinho, 2010; Márquez-Romero &
Jiménez-Jáimez, 2014; Valera, 2019).
This kind of manipulation and deposition

of human remains occurs quite frequently
among the prehistoric ditched enclosures of

southern Iberia but it is quite difficult to
recognize in the archaeological record. This
is the case of the ditched enclosures in the
Guadiana basin such as Perdigões (Valera
& Godinho, 2010), Porto Torrão
(Rodrigues, 2014), La Pijotilla, and San
Blas (Hurtado Pérez, 2010). Human
remains have also been documented in
enclosure ditches in the Guadalquivir basin
at sites such as Valencina-Castilleja (García
Sanjuán et al., 2013, 2018) and Marroquíes
(Sánchez Vizcaíno et al., 2005; Aranda
Jiménez et al., 2016), and in the Madrid
region at the enclosure of Camino de las
Yeseras (Ríos et al., 2014). In many cases,
it is difficult to characterize these deposits
because only general descriptions of the
finds have been published. Nevertheless,
with a few exceptions, human remains are
usually fragmentary and scattered, occurring
either as isolated finds throughout the
stratigraphic sequence of the ditches, or
clustered in specific depositional events.
Archaeological interest in the variability of

funerary practices in late prehistoric Iberia
has grown markedly over the past several
years. Social, ritual, and chronological con-
siderations have guided these new
approaches, which are focused on the ana-
lysis of human remains from a variety of
contexts, including pits, ditches, megalithic
tombs, and hypogea (Ríos et al., 2014;
Rodrigues, 2014; Valera et al., 2014; Beck,
2016, 2017; García Sanjuán et al., 2018;
Valera, 2019). However, many of the issues
discussed in these studies remain unresolved.
How do we explain this diversity of body
manipulation practices? Should the depos-
ition of human remains in non-funerary con-
texts be characterized as a form of mortuary
practice? What social and ritual practices
were associated with these depositions? Does
the placement of human bones in enclosure
ditches follow a specific pattern? What are
the ideological implications of this form of
human body manipulation within the
framework of Iberian Chalcolithic societies?
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An analysis of the human remains from
Ditch 5 at the site of Marroquíes offers an
excellent opportunity to answer some of
these questions. This article presents the
analysis of the deposition of human remains
using a multi-proxy approach characterized
by: i) the bioarchaeological analysis of
human remains, including their anatomical
representation, degree of fragmentation, and
taphonomy; ii) the analysis of the mobility
patterns of individuals buried in the ditch
using evidence from strontium and oxygen
isotope ratios (87Sr/86Sr, δ18O); and iii) the
radiocarbon dating of human remains to
explore their degree of chronological
variability.

ARCHAEOLOGICAL BACKGROUND: THE

MARROQUÍES SITE

Over the last two decades, Marroquíes
has become one of the most important
archaeological sites in Iberian late prehis-
tory. Discovered over the course of
salvage excavations related to the develop-
ment and expansion of the city of Jaén,
in southern-central Spain, numerous
rescue excavations have revealed this site
to be one of the largest and most
complex settlements known for the
Iberian Copper Age (Zafra de la Torre
et al., 1999, 2003, 2010).
The defining components of Marroquíes

consist of at least six ditches that follow a
concentric layout expanding outwards from
the centre of the site. The ditches extend
over an area of 113 hectares; the innermost
34 hectares have been interpreted as a
settlement area, while the remaining 79
hectares, located between Ditches 4 and 5,
have been interpreted as storage facilities
and fields (Figure 1) (Zafra de la Torre
et al., 1999, 2003, 2010). The ditches are
U- or V-shaped in profile and range from 1
to 5m in depth and 1.5 to 20m in width.
Other architectural features, including

bastions, palisades, and stone walls, have
been understood as being associated with
some of the ditches, providing support for
the traditional interpretation that views
these monumental constructions as defen-
sive in nature. Alternatively, the ditches
have also been interpreted as a complex irri-
gation and water supply system (Zafra de la
Torre et al., 2010).
The areas between the ditches are char-

acterized by palimpsests of features such as
intercutting pits, circular huts, irregularly
shaped features, postholes, hypogea, and
artificial caves, which are negative structures
excavated into the bedrock. Like other
Iberian ditched enclosures, Marroquíes is
noteworthy for the presence of human
bones, predominantly within the enclosure
system, although there is some evidence
that these kinds of practices were also
present outside the enclosed area
(Figure 1). At Marroquíes, human bones
have largely been found in three types of
features: i) circular and oval pits of varying
shape and size, typically associated with
other kinds of material culture, especially
faunal remains (Serrano Peña et al., 2011;
Cámara Serrano et al., 2012; Beck, 2016,
2017; Díaz-Zorita Bonilla et al., 2018); ii)
different sections of Ditches 4 and 5
(Sánchez Vizcaíno et al., 2005; Aranda
Jiménez et al., 2016; Beck, 2017); and iii)
hypogea located outside the enclosure area
(Espantaleón & Jubes 1957, 1960; Serrano
Peña et al., 2011; Beck, 2017; Díaz-Zorita
Bonilla et al., 2018).

Ditch 5

Ditch 5 is the outermost ditch enclosing
the site. Various sections have been exca-
vated, revealing an irregular layout that
varies in shape and size (Burgos et al.,
2001; Sánchez Vizcaíno et al., 2005;
Sánchez & Gutiérrez, 2009). The ditch is
between 2 and 3 m deep and between 10
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and 20 m wide, making it the largest and
most monumental enclosure at Marroquíes.
Its size suggests a huge investment of com-
munal labour in its construction. The
section of Ditch 5 referred to in this
article was excavated in 2001–2002 on a
plot of land where a new secondary school
was to be built. The excavation of an area
of 19,482 m2 led to the discovery of many
features, most prominently a ditch 70 m in
length running east-west. This section of
Ditch 5 is fairly irregular in both size and
shape, ranging from 13 to 20 m in width
and reaching a depth of 3 m at its western
end. From this point, the depth of the
ditch progressively decreased until its
eastern end, where the trajectory of the
ditched was interrupted (Sánchez Vizcaíno
et al., 2005).
The ditch was excavated in different

trenches that revealed its U-shaped profile.

The greatest depth was recorded in the
western section of the ditch in Trench
7. In this area, Ditch 5 had a complex
stratigraphic sequence characterized by
successive and intercalated depositional
events of both anthropogenic and natural
origin (Figure 2). As a result of different
processes associated with water circulation,
several sedimentary deposits were formed,
characterized by a matrix of silt and clays
with few or no inclusions. In addition,
deliberate deposits of human remains
represent events of a different nature.
These anthropogenic stratigraphic units
were more variable in shape and size and
incorporated different kinds of material
culture including human remains. Pottery
sherds and animal bones were the most
common finds, while lithics, charcoal, and
seashells were less common (Sánchez
Vizcaíno et al., 2004).

Figure 1. Map of Marroquíes. Distribution of mortuary areas (blue dots) and layout of possible
ditches. Excavated area of Ditch 5 is marked by a red dot (modified from Díaz-Zorita Bonilla et al.,
2018).
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MATERIALS AND METHODS

In 2003, a sample of human skeletal remains
(311 fragments, 102 identified bones) found
in Ditch 5 was analysed using bioarchaeolo-
gical and biochemical techniques (Trancho
& Robledo, 2003). This analysis produced a
minimum number of individuals (MNI)
estimate of four adults and one subadult
(Sánchez Vizcaíno et al., 2005). The more
recent analyses described in this article
include all the human bones found in Ditch
5. This new analysis comprised a total of
1801 human bone fragments, leading to the
identification of at least 338 individual ele-
ments (MNE) representing a minimum of
ten individuals (MNI), including the sample
previously studied in 2003 (Table 1). Nearly

all the fragments were found in Trench 7,
with only seventy-seven recorded in Trench
13. In Trench 7, human remains appeared
in the lower half of the ditch, mainly con-
centrated in stratigraphic unit 75 (SU 75)
(68 per cent of identified bones), a stratum
located close to the bottom of the ditch
(Figure 2). The human bones were found
fragmented, scattered, and mixed with
other materials, particularly faunal remains,
without any evidence of anatomical
connection.
The identification and classification of

each fragment followed standard bioarch-
aeological methods. This included discrim-
inating between human and non-human
remains, adult and subadult bones, identi-
fying the skeletal element or tooth, the

Figure 2. Western section of Ditch 5 in Trench 7 (top) with stratigraphic units (bottom) (modified
from Sánchez Vizcaíno et al., 2004).

334 European Journal of Archaeology 23 (3) 2020

https://doi.org/10.1017/eaa.2020.4 Published online by Cambridge University Press

https://doi.org/10.1017/eaa.2020.4


fraction present, and the degree of com-
pleteness of the element. Taphonomic
changes were recorded following Buikstra
& Ubelaker (1994), Fernández-Jalvo &
Andrews (2016), and Lyman (1994). Sex
was estimated following Buikstra and
Ubelaker (1994). Adult age was assessed in
relation to changes at the auricular surface
of the pelvis (Lovejoy et al., 1985), and
subadult age was assessed using skeletal
development and epiphyseal fusion
(Buikstra & Ubelaker, 1994; Scheuer &
Black, 2000), as well as dental development
(AlQahtani et al., 2010). Inter-observer
error was calculated using the guidelines
outlined in Buikstra & Ubelaker (1994).
Statistical analyses were carried out using
Past software, version 3.10 (Hammer et al.,
2001), JMP®, version 14, and R statistical
package (R Core Team, 2017).
Mobility patterns were analysed with

reference to 87Sr/86Sr and δ18O isotope
ratios in dental enamel. In a recent study
of human remains from Marroquíes, the

local ratio for 87Sr/86Sr was estimated to
range from 0.70675 to 0.71020 at 2σ, and
for δ18Odw (drinking water) from
-10.91‰ to -8.04‰ (Díaz-Zorita Bonilla
et al., 2018). The sampling strategy was
based on the MNI estimate: of the ten
individuals identified, eight were associated
with mandibles, five of which had pre-
served teeth. Tooth 36 (lower left molar 1)
was sampled as it was present in all five
individuals. In addition, tooth 37 (lower
left molar 2) was preserved in four cases
and selected to assess intra-individual
mobility. Therefore, the total sample
included nine human and five animal teeth
(drawn from one specimen each of Bos
taurus, caprine, and Sus domesticus, and two
specimens of Canis familiaris). Samples of
∼12mg of tooth enamel were extracted
using a Dremel© device. Organic material
was removed using a two per cent NaOCl
solution for twenty-four hours, after which
samples were placed in a 0.1M Ca-acetate
acetic acid buffer solution for another

Table 1. Average completeness of element and bone count by stratigraphic unit.

Stratigraphic
unit Trench

Average
completeness*

Count of
identified bone

Count of unidentified
fragments

Total number of
fragments

4 13 3.00 2 6 22

42 7 2.54 28 109 240

45 7 3.00 1 0 3

52 7 2.00 1 1 2

53 7 2.00 1 0 1

62 7 2.08 13 0 18

68 7 2.00 15 73 98

75 7 2.08 230 488 1224

76 7 1.87 30 17 59

80 7 2.20 15 46 130

81 7 2.00 1 0 1

Perfil W 7 3.00 1 0 3

Grand Total 2.11 338 740 1801

*Average completeness was scored with reference to the system used in Buikstra & Ubelaker (1994),

where 1 = > 75 per cent complete; 2 = 25–75 per cent complete, and 3 = < 25 per cent complete.

Average completeness was then calculated for all identifiable bones in each unit.
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twenty-four hours, then rinsed and dried
(Bocherens et al., 1997). Samples were
analysed at 70°C using a ThermoFinnigan
Gasbench II on a Finnigan Delta Plus XL
CFIRMS at the University of Tübingen
for δ13C and δ18O values of the carbonate
fraction of bioapatite. Isotopic abundances
are expressed as δ (delta) values in
parts per mil (‰), as follows: δ13C =
(13C/12Csample/

13C/12Cstandard - 1) × 1000
and δ18O = (18O/16Osample/

18O/16Ostandard - 1)
× 1000. The standards used are the marine
carbonate V-PDB for carbon and oxygen
and V-SMOW for oxygen. For fossil
samples, the analytical error is 0.1–0.2‰
for δ13C and δ18O, based on multiple iso-
topic analysis of modern tooth enamel of
camel and hippopotamus prepared and
analysed at the same time.
Strontium separation and analysis of

aliquots of the pretreated samples was
conducted at the Curt Engelhorn Center
for Archaeometry, Mannheim, Germany.
∼5 mg of enamel were dissolved in 250 μl
of HNO3 under clean-lab conditions.
Teflon columns with Eichrome Sr-Spec
resin were preconditioned with 500 μl of 3
N HNO3, the samples loaded, and
washed in with 3 × 400 μl of 3 N HNO3.
The Sr was eluted with 1.5 ml of 0.4 N
HNO3 (0.5 ml + 1 ml steps). Sr concentra-
tions were determined by Quadrupole
Inductively Coupled Plasma Mass
Spectrometry (Q-ICP-MS), and the solu-
tions diluted for strontium isotope analysis
by High-Resolution Multi Collector-ICP-
MS (Neptune). Raw data were corrected
according to the exponential mass frac-
tionation law to 88Sr/86Sr = 8.375209.
Blank values were lower than 10 pg Sr
during the whole clean-lab procedure. The
NBS 987 and Eimer & Amend (E & A)
standards run along with the samples yielded
87Sr/86Sr ratios of 0.71026 ± 0.00003, 2σ;
n = 19 and 0.70804 ± 0.00002, 2σ; n = 26,
respectively. The certified 87Sr/86Sr ratio of
NBS-987 is 0.71034 ± 0.00026 [95 per cent

confidence interval]. The inter-laboratory
comparative value for AMES (Eimer &
Amend) is 0.708027 ± 0.000035 (1 SD)
(Müller-Sohnius, 2007). The isotope
ratios of the standards run with the
samples were within the expected ranges.
The MNI was also the criterion used to

select samples for palaeodietary analysis
and for radiocarbon dating, as this strategy
ensured no individuals would be double-
counted. The combination of δ13C and
δ15N was used to investigate the consump-
tion of proteins (Whelan et al., 1970;
Schoeninger & DeNiro, 1984). Analysis
of δ13C and δ15N were conducted for nine
individuals, with ∼500 mg of bone used
for collagen extraction for each individual.
This analysis was conducted at the
Department of Geosciences at the
University of Tübingen following standard
methods (DeNiro & Epstein, 1981;
Bocherens et al., 1997). An NC2500
CHN elemental analyser coupled to a
Thermo Quest Delta + XL mass spectrom-
eter was used to measure stable isotopes.
Values of δ13C and δ15N are reported
according to the international V-PDB
standards, atmospheric air (AIR), respect-
ively. The reproducibility for elemental
composition of carbon and nitrogen was
0.1 per cent and 0.3 per cent. The repro-
ducibility for δ13C and δ15N measure-
ments was ± 0.1‰ and ± 0.2‰. In-house
tests with modern camel and elk collagen
standards showed that elemental contents
of carbon and nitrogen were reproducible
to 0.2 per cent for both isotopes.
In addition, the carbon (δ13Cap) of the

carbonate fraction of enamel was also ana-
lysed in order to assess dietary practices.
This form of analysis allows for the inves-
tigation of all components of diet, rather
than only proteins as in δ13C bone colla-
gen (Ambrose & Norr, 1993; Howland
et al., 2003).
Radiocarbon dating was conducted in

two laboratories: the Centre for Isotope
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Research, University of Groningen (GrM)
and the Swiss Federal Institute of
Technology (ETH). All samples were mea-
sured using Accelerator Mass Spectrometry
(AMS). Radiocarbon dates were calibrated
using the internationally agreed atmospheric
curve, IntCal13 (Reimer et al., 2013), and
the OxCal v4.3 program. The new radio-
carbon series was modelled in a Bayesian
statistical framework (Bronk Ramsey, 2001,
2009).

RESULTS

Bioarchaeological analysis

MNI and palaeopathology

The results of the new bioarchaeological
analysis produced an MNI estimate of at
least ten individuals, including seven adults
and three subadults. For the adults, assess-
ment of sex depended on the anatomical
region analysed, with different sex ratios
produced when referencing different frag-
ments. Analyses of pelvic and cranial frag-
ments produced a ratio of three females to
four males, while analyses limited to the
mandible identified only males (n = 7). The
three subadults are classified in the follow-
ing age categories: Infant I (birth–6.9 years
old), Infant II (7–12.9 years old), and
Juvenile (13–17.9 years old).
Only fourteen bones were affected by

pathologies. Osteoarthritis (n = 5) was the
most commonly observed, followed by
abnormal bone loss (n = 4), abnormal bone
formation (n = 3), cribra orbitalia (n = 1), and
exostosis (n = 1). Most of these are general-
ized lesions caused by infection, rather than
specific indicators of a particular condition.
There is also little evidence of dental disease,
a result that is particularly striking when
compared to data from other mortuary areas
at Marroquíes such as Necropolis 1 (N1),
Necropolis 2 (N2), and Necropolis 4 (N4)
(Beck, 2016; Beck et al., 2018). Three out of

seventy-nine (4 per cent) observable teeth
have caries (a LM2, a RP4, and a LM1),
which is lower than the frequencies reported
for N1 (8 per cent), N2 (9 per cent), and N4
(7 per cent). Nine out of seventy-six (12 per
cent) show calculus, a frequency also lower
than the frequencies reported for N1 (32 per
cent), N2 (23 per cent), and N4 (46 per
cent). Perhaps the most striking finding is
that none of the ninety-seven teeth recovered
have hypoplasias, in contrast to the frequen-
cies reported for N1 (4 per cent), N2 (14 per
cent), and N4 (4 per cent).

Degree of skeletal completeness

Adult remains are represented by a wide
variety of anatomical regions. The highest
MNE derives from the left temporal (n = 7),
a number that is matched by the posterior
mandibular dentition, including the LM2

(n = 7), the LM1 (n = 7), and the RM1

(n = 7). There are eighty-two fully identifi-
able adult teeth and five additional teeth
that can be identified as probably adult
(e.g. teeth are not sided or positions are
unknown). For seven adults with all their
teeth present at death, we would anticipate
an initial deposition of 224 teeth. There
was no evidence of alveolar resorption
within the sample, so teeth observed/
expected are simply factored out of a
count based on thirty-two teeth per adult
individual. The degree of adult dental
completeness for Ditch 5 is thus 82/224
(37 per cent), a figure comparable to other
mortuary areas at Marroquíes, where the
ratio of observed/expected adult teeth
ranges from seventy per cent (3034/4346)
in N4, to fifty per cent (447/902) in N1,
and thirty-three per cent (188/574) in N2
(Beck, 2017). In Ditch 5, lower molars
(67 per cent) and upper molars (50 per
cent) show the highest ratios of dental
completeness, while lower incisors (7 per
cent) and lower premolars (29 per cent)
show the lowest levels.
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If bone identified only as ‘fragments’ is
excluded from the analysis, the majority of
identifiable bones are from SU 75 (n =
230), followed by SU 76 (n = 30), SU 42
(n = 28), SU 68 (n = 15), SU 80 (n = 15),
and SU 62 (n = 13) (Table 1). If the
analysis is restricted to these stratigraphic
units, a broad preservation pattern
emerges: the bulk of each assemblage is
made up of the bones of the skull, fol-
lowed by those of the spine, feet, legs, and
thorax, though preservation patterns differ
between stratigraphic units (Figure 3).
Using this metric, the bones of the pelvis
are most poorly preserved, followed by
those of the hand and arm.
When element completion is compared

between stratigraphic units, most show a
value of approximately 2.00, which signi-
fies bones are between twenty-five per
cent and seventy-five per cent complete
(Table 1).

Quantitative comparisons of observed
versus expected bones by anatomical region
show evidence of the deliberate selection of
particular categories of bones. Mandibles
represent the highest proportion of the
MNI (70 per cent), followed by the left
temporal (60 per cent), second cervical ver-
tebra (axis) (50 per cent), left ulna (50 per
cent), and left clavicle (50 per cent). The
remaining skeletal elements occur at less
than fifty per cent of the MNI (Table 2).
The results of the calculation of the

average inter-observer error was 0.31 mm
for bones and 0.14 mm for teeth.

Taphonomic features

A total of 123 recorded fragments showed
taphonomic changes, meaning that only
6.8 per cent of the total number of frag-
ments were affected by any changes. In
brief, weathering affected up to 113

Figure 3. Percentage assemblage by anatomical region and stratigraphic units (SU).
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Table 2. Skeletal element representation in adults. R = right, L = left, P = proximal, M = medial.

Anatomical region Bone Side Segment Observed Representation

Arm Humerus R P 1/3 2 20%

Arm Humerus L D 1 10%

Arm Radius R M 4 40%

Arm Radius L D 1/3 3 30%

Arm Ulna L P 1/3 5 50%

Arm Ulna R M 3 30%

Thorax First rib R M 1 10%

Thorax First rib L M 1 10%

Leg Femur L M 2 20%

Leg Femur R P, P 1/3 2 20%

Leg Fibula L P 1/3 3 30%

Leg Fibula R M 3 30%

Leg Patella R Lateral part 1 10%

Leg Patella L Lateral part 1 10%

Leg Tibia R P 1 10%

Leg Tibia L P 1 10%

Cervical vertebrae Atlas Complete Articular surface for dens 2 20%

Cervical vertebrae Axis Dens Dens 5 50%

Pelvis Girdle Ilium R Ilium 3 30%

Pelvis Girdle Ilium L Ilium 1 10%

Foot Calcaneus R Anterior half 4 40%

Foot Calcaneus L Sustentaculi tali 3 30%

Foot Talus R M 3 30%

Foot Talus L Superior part 2 20%

Hands Lunate L Complete 2 20%

Hands Lunate R - 0 0%

Hands Hamate R Complete 1 10%

Hands Hamate L - 0 0%

Hands MC2 L P 1 10%

Hands MC2 R P 1 10%

Hands MC3 L P 2 20%

Hands MC3 R - 0 0%

Hands MC4 L P 1 10%

Hands MC4 R - 0 0%

Skull Temporal L Petrous portion 6 60%

Skull Temporal R Petrous portion 4 40%

Skull Zygomatic R Complete 2 20%

Skull Zygomatic L Frontal process 4 40%

Skull Frontal L Orbit 5 50%

Skull Frontal R Orbit 1 10%

Skull Mandible Mental eminence Mental eminence 4 40%

Skull Mandible L Ascending ramus 7 70%
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fragments representing sixty-two per cent
of all stratigraphic units, predominantly
SU 75 (n = 65), SU 42 (n = 21), and SU
80 (n = 16). Another common feature was
breakage resulting from archaeological
excavation, which represented thirty-two
per cent of all fragments with taphonomic
changes. There were additional tapho-
nomic factors observed, including roots,
insects, fire, and cutmarks, but these
affected a very small number of bones (≤
five fragments).

Mobility patterns

The 87Sr/86Sr results for five individuals
from Ditch 5 showed a range of 0.7081–
0.7106 with an estimated range of 0.7075–
0.7103 at 2σ from the mean (Table 3).
This means that all samples fell within the
local range established in Díaz-Zorita
Bonilla et al. (2018) except for one that
could be considered an outlier. The indivi-
duals with first and second molars that
could be compared all showed very small
inter-tooth differences, reflecting constant
habitats during early childhood, except for
individual MBS-603. These results are
consistent with the previous results from
Marroquíes, in which only six individuals
(5 per cent) were identified as non-local in
a total sample of 115 individuals (Díaz-
Zorita Bonilla et al., 2018).
Samples were also analysed for oxygen

(δ18O) and carbon (δ13C). In the case of
oxygen, and considering fractionation,

values were converted to phosphate and
then to drinking water following Daux
and colleagues (2008) but also compared
to modern precipitation values to establish
a range of local water sources using nearby
locations with similar environmental con-
ditions (available at: http://waterisotopes.
org). The human samples show a mean
δ18O of -7.59dw‰ (VSMOW± 1.70 1σ)
and values range from -9.05‰ to
-6.01‰. Results appear to be homogenous
at the intra-individual level. Likewise, if
we consider the previous research at
Marroquíes where results suggested a local
δ18Odw range of -10.91‰ to -8.04‰
(Díaz-Zorita Bonilla et al., 2018), all
human individuals from Ditch 5 appear to
share these same water sources although
there are some differences between the
signals preserved in the first and second
molars, which could be due to the contin-
ued presence of a nursing signal. The only
non-local values from the Ditch 5 study
come from two faunal specimens (MBS-
610 and MBS-613), which showed values
of δ18Odw that fell outside the previously
established local range (Figure 4).
Finally, the δ13Cap average for the

Ditch 5 sample is -12.30‰ ± 1.9 (1σ).
Human values ranged from -15.19‰ to
-12.23‰, showing a difference of ∼3‰
between individuals (Table 3). While some
individuals have carbon isotope values com-
patible with a C3 terrestrial environment,
one bovid has a δ13C value of -8.13‰,
which probably reflects a mixed diet that
includes some C4 plants (Figure 5).

Table 2. (Cont.)

Anatomical region Bone Side Segment Observed Representation

Skull Mandible R Ramus 2 20%

Shoulder Clavicle R M 3 30%

Shoulder Clavicle L M 5 50%

Shoulder Scapula R Acromion 2 20%

Shoulder Scapula L Lateral border 2 20%
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Table 3. Stable isotope results (87Sr/86Sr, δ18O and δ13Cap).

Sample δ13CVPDB δ18OVPDB δ18OSMOW δ18OPSMOW δ18OSMOWdw
87Sr/86Sr 2σ Specie Tooth

MBS-600A -12.48 -5.0 25.8 16.74 -7.95 0.70890 0.00002 Human LLM1

MBS-600B -12.23 -5.1 25.6 16.56 -8.21 0.70865 0.00002 Human LLM2

MBS-603A -15.19 -3.7 27.0 17.99 -6.01 0.71020 0.00002 Human LLM1

MBS-603B -14.31 -4.2 26.5 17.46 -6.83 0.71066 0.00002 Human LLM2

MBS-604 -13.97 -4.9 25.9 16.84 -7.78 0.70937 0.00001 Human LLM1

MBS-607A -13.36 -4.8 25.9 16.85 -7.78 0.70861 0.00002 Human LLM1

MBS-607B -13.07 -5.7 25.0 16.02 -9.05 0.70855 0.00002 Human LLM2

MBS-605A -13.31 -4.0 26.7 17.68 -6.49 0.70939 0.00002 Human LLM1

MBS-605B -12.51 -5.5 25.2 16.23 -8.73 0.70935 0.00002 Human LLM2

MBS-610 -8.13 -3.2 27.5 18.47 -5.28 0.70885 0.00002 Bos molar

MBS-611 -11.47 -6.6 24.1 15.09 -10.49 0.70810 0.00001 Sus molar

MBS-612 -10.69 -5.8 24.9 15.89 -9.25 0.70819 0.00002 Canis molar

MBS-613 -10.81 -2.4 28.4 19.32 -3.96 0.70852 0.00001 Caprine molar

MBS-614 -10.04 -5.3 25.4 16.39 -8.48 0.70815 0.00002 Canis molar
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Palaeodietary analysis and radiocarbon
chronology

The MNI was also the criterion used to
select samples for radiocarbon dating, as
this strategy has previously been successful
in the study of funerary contexts character-
ized by disarticulated and commingled
human remains (Aranda Jiménez et al.,
2018a, 2018b; Lozano Medina & Aranda
Jiménez, 2018). Of the ten individuals
identified, nine have been successfully
dated (Table 4). This radiocarbon series
also draws on two additional dates from
human remains from the initial excavation
of Ditch 5 (Sánchez Vizcaíno et al.,
2005).
In total, the radiocarbon series for

Ditch 5 consists of eleven dates. All the

dated samples belong to individuals that
show no significant influence of an aquatic
reservoir affect according to their δ13C
and δ15N stable isotope ratios. These iso-
topic values indicate that diet was based
on C3 plants and terrestrial animals with
no evidence of marine protein consump-
tion. This is consistent with the previous
results obtained for Marroquíes (Beck
et al., 2018) but also for contemporaneous
populations recently studied at sites such
Panoría and El Barranquete (Díaz-Zorita
Bonilla et al., 2019). Given the carbon
and nitrogen stable isotope ratios, radio-
carbon measurements of Ditch 5 can
therefore be considered accurate estimates.
The eleven dates were not uniformly

distributed through the stratigraphic
sequence. Most of the dates (n = 8) belong

Figure 4. Results of 87Sr/86Sr vs δ18OSMOW isotope analysis for mobility. The area between the dotted
lines indicates the local bioavailable strontium shown at 2σ for 87Sr/86Sr; and the area between dashed
lines indicates the local signal for δ18OSMOW at 1σ.
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to SU 75, which contains sixty-eight per
cent of the human remains. The remain-
ing three dates belong to SU 42 (n = 2)
and SU 68 (n = 1). Bayesian models were
built to analyse this new radiocarbon
series using the OxCal program v4.3
(Bronk Ramsey, 1995, 2001, 2009). A
first Bayesian model was built which con-
sidered all the dates in just one phase of
continuous activity; these present a good
index of agreement (Amodel = 78 per cent),
i.e. all the dates were internally consistent.
According to this model, the dates fall in
the second half of the third millennium,
between 2560 and 2360 cal BC (95 per
cent of probability, Boundary Start) and
2410–2120 cal BC (95 per cent of prob-
ability, Boundary End), representing a
period of between 130 and 230 years

(68 per cent probability span).
Therefore, the individuals deposited in
Ditch 5 would have died at very differ-
ent times in the past.
In a second model, the stratigraphic

relationship between samples was used as
prior information. As stated above,
although the dated human samples are
largely concentrated in SU 75, they were
also found in SU 42 and SU 68. The
Bayesian model that incorporated this infor-
mation shows a poor agreement between
the calibrated radiocarbon dates and the
stratigraphy (Amodel = 13) (Figure 6). Four
measurements also have poor individual
agreements, all belonging to SU 75. This
second model would indicate that the
radiocarbon dates and the stratigraphic
sequence are not in agreement.

Figure 5. Results of δ13CVPDBap vs δ18OSMOW isotope analysis for the same individuals based on
tooth 36 and 37. Dashed lines indicate teeth from the same individual.
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Table 4. Radiocarbon dates from Ditch 5 at Marroquíes.

Laboratory
code

Sample
code Context Type material

δ13C
(IRMS)‰VPDB

δ15N
(IRMS)‰AIR

C:
N %C %N

14C age
(BP)

Calibrated
date (68%
confidence)

cal BC

Calibrated
date (95%
confidence)

cal BC Reference

ETH-89502 MBS-604 SU-75 Human right mandible
from an adult male

-19.8 10.1 3.4 18.3 6.3 3960 ± 27 2570–460 2570–2340 This article

GrM-14049 MBS-608 SU-75 Human right mandible
from an adult male

-20.3 10.1 3.2 33.6 12.1 3938 ± 16 2480–2355 2490–2345 This article

GrM-14047 MBS-601 SU-68 Human right mandible
from an adult, probably
male

-19.7 11.1 3.3 27.2 9.7 3918 ± 16 2470–2345 2475–2345 This article

GrM-14048 MBS-602 SU-75 Human right mandible
from an adult male

-19.8 11.4 3.2 35.3 12.7 3902 ± 16 2465–2345 2470–2310 This article

ETH-89500 MBS-603 SU-75 Human right mandible
from an adult male

-19.8 11.4 3.2 31.3 11.4 3917 ± 25 2470–2340 2480-2300 This article

ETH-89501 MBS-609 SU-75 Thoracic vertebrae from an
infant II (0–6 years old)

-19.7 10.2 3.3 31.1 10.9 3895 ± 28 2460–2345 2470–2295 This article

GrM-14198 MBS-606 SU-75 Human right mandible
from an adult male

-22.5 10.7 3.2 31.9 11.5 3885 ± 18 2460–2340 2465–2295 This article

GrM-14648 MBS-605 SU-75 Human right mandible
from an adult male

-19.6 10.9 3.3 29.2 10.3 3833 ± 17 2335–2205 2350–2200 This article

ETH-89503 MBS-607 SU-75 Human right mandible
from an adult male

-19.9 10.6 3.5 15.2 5 3813 ± 25 2290–2200 2350–2140 This article

Ua-2067 SU-42 Femur 3885 ± 40 2460–2300 2480–2210 Sánchez Vizcaíno
et al., 2005

Ua-21455 SU-42 Femur? 3775 ± 45 2290–2130 2350–2030 Sánchez Vizcaíno
et al., 2005
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To properly evaluate this information,
we must take into account the fact that
none of the dated human bone was found
in an articulated or even semi-articulated
position, which means that the contem-
poraneity between the date obtained and
the act of deposition cannot be guaran-
teed; indeed, it may even be unlikely. In
other words, the length of time that

passed between the moment in which
these individuals died and their final
deposition in Ditch 5 is unknown. This
pattern explains why bones from different
points in time are found clustered in spe-
cific depositional events such as SU 75.
The seemingly anomalous ‘young’ and
‘old’ dates found in the previous Bayesian
model provide evidence that human

Figure 6. Probability distribution of dates from Ditch 5 at Marroquíes according to the stratigraphic
sequence. Each date shows two distributions: light grey represents the 14C calibration, and dark grey
indicates the result of the Bayesian model (posterior density estimates). Distributions other than those
relating to particular dates correspond to aspects of the model. The square brackets down the left-hand
side and the OxCal keywords define the overall model exactly.
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remains with very different chronologies
were mixed in the same act of deposition.
This situation is also consistent with the
radiocarbon series based mostly on faunal
remains obtained from Ditch 4 at
Marroquíes (Aranda Jiménez et al., 2016)
and Ditch 1 at Perdigões (Márquez-
Romero et al., 2013).
Three main conclusions can be drawn

from these radiocarbon results. First,
human remains belonging to people who
died at different times appear to have been
mixed in the same stratigraphic units.
Second, individuals deposited in Ditch 5
all seem to have died in the second half of
the third millennium over a period of 130
to 230 years (68 per cent probability span).
Third, the samples ETH-89503 (2290–
2200 cal BC at 68 per cent probability), and
Ua-21455 (2290–2130 cal BC at 68 per cent
probability) provide a terminus post quem for
the infilling of Ditch 5.

DISCUSSION

During Iberian late prehistory, the depos-
ition of human remains inside ditched
enclosures is a frequent ocurrence (Valera
& Godhino, 2010; Rodrigues, 2014; Ríos
et al., 2014; Aranda Jiménez et al., 2016;
García Sanjuán et al., 2018). Marroquíes
is no exception, and results from this
study suggest that the deposition of
human bones in Ditch 5 was a deliberate
social act rather than a form of refuse dis-
posal, as has been traditionally considered.
As John Chapman (2000: 145) has argued
convincingly, ‘it is highly improbable that
great-grandfather’s skull would be dumped
in a rubbish pit along with the remains of
a hearty meal!’
The anatomical patterning of the

human skeletal remains from Ditch 5
indicates that body parts appear to have
been carefully selected, handled, and
deposited according to particular cultural

rules. The analyses of the degree of skel-
etal completeness relative to age and MNI
show deliberate selection of particular cat-
egories of bones, predominantly the skull,
thorax, and upper limbs. These skeletal
remains were found fragmented and
mixed with other kinds of material in dif-
ferent depositional events. The radiocar-
bon dates reveal that these episodes were
characterized by the inclusion of the
remains of people who died at different
points in time during the second half of
the third millennium BC. Furthermore, the
bones show evidence of different tapho-
nomic environments, as elements with
indications of weathering appear together
with other bones that lack such indicators.
The presence of skeletal remains with dif-
ferent biographies in the same act of
deposition is a relevant feature of this
archaeological context. Taken together,
multiple lines of evidence, from bioarch-
aeological analysis, to radiocarbon dating,
to taphonomy, suggest that human
remains were deposited in the ditch after
skeletonization.
Keeping the post-mortem nature of the

deposit in mind, a second question relates to
the origin of the human remains in Ditch
5. Strontium and oxygen isotope analyses
indicate that all individuals, with one pos-
sible exception, were local. Thus, it is most
likely that the skeletal remains were collected
from initial burials at the Marroquíes site
itself, where funerary contexts with articu-
lated human bones have been found
(Cámara Serrano et al., 2012; Beck, 2017).
Nevertheless, other possible scenarios, such
as the collection of parts from partially or
fully skeletonized bodies after exposure to
the elements, cannot be ruled out.
The likely movement of human remains

between different mortuary areas at
Marroquíes introduces another relevant
question. Were human bones collected
from tombs and immediately deposited in
the ditch, or were they kept as a part of
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different ritual practices before their final
deposition? If this were the case, human
bones could have acted as relics, gifts, or
magical substances in different commem-
orative practices. Based on the principle of
synecdoche, the dead could have contin-
ued to be key social actors through the
materiality of their bones, which formed
part of different processes of transform-
ation and construction of the human self
(Brück, 1995, 2004, 2006, 2009). In any
case, it is difficult to consider this kind of
ritual context as explicitly funerary. Ditch
5, along with other features at Marroquíes
that contained similar depositions of
human remains, seems to have been the
final resting place for human skeletal
remains that came from other kinds of
mortuary areas. As Evangelista and Valera
have recently suggested (2019), the depos-
ition of bones in the bottom of backfilled
ditches removes them from circulation.
The evidence presented here suggests that
human skeletal remains at Marroquíes,
which occur in almost every kind of
context across the site, formed part of a
complex sequence of ritual behaviour.

CONCLUSIONS: MAKING SENSE OF BODY

MANIPULATION

Death is the most critical and irreversible
event in the human lifespan. Nevertheless,
in many societies, death is not conceived
of as the final stage of life, as has trad-
itionally been interpreted by archaeolo-
gists. Instead, people continue to be
dynamic social actors after biological
death, acting as ancestors, life-forces, sub-
stances, reincarnations, or performing
other roles. The body, thus, could main-
tain its agency in a variety of states,
whether alive or dead, whole or fragmen-
ted. From this perspective, the social life
of the body does not end with death but
acquires a new ontological status,

transforming the deceased individual into
a new kind of being who retains both
agency and a capacity for action (Thomas,
2002; Fowler, 2013; Robb, 2013).
This transformation is not instantan-

eous since the circulation of human skel-
etal remains suggests a prolonged
interaction between the living and the
physical remains of the dead. This seems
to have been the case for the Chalcolithic
societies of southern Iberia, in which
human skeletal remains were handled,
processed, and subjected to many different
kinds of mortuary treatment (Kunst et al.,
2014; Valera, 2016, 2019). In ditched
enclosures such as Marroquíes (Beck,
2016, 2017; Aranda Jiménez et al., 2016;
Díaz-Zorita Bonilla et al., 2018),
Perdigões (Valera & Godinho, 2010),
Camino de las Yeseras (Rios et al., 2014),
and Valencina-Castilleja (García Sanjuán
& Díaz-Zorita Bonilla, 2013), human
bones are found not only in ‘traditional’
funerary deposits, but also in a wide range
of ‘non-funerary’ contexts that suggest the
existence of a great variety of post-mortem
ritual practices. The co-existence of
diverse mortuary practices and multiple
forms of human bone manipulation
appears to have been a key aspect of these
societies, to the point that human remains
are often ubiquitous at such sites
(Márquez-Romero, 2004).
We must nevertheless still ask why

human skeletal remains appear almost
everywhere, given that the ubiquity of
human remains is a unique feature asso-
ciated mainly with the largest enclosures.
While the frequency of Chalcolithic
human bones may have served many dif-
ferent purposes, we argue that their
powerful presence could have acted as per-
manent reminder of collective values and
kinship in a changing environment charac-
terized by increasing social complexity,
population growth, the appearance of
copper metallurgy, and the expansion of
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supra-regional exchange networks (Cruz
Berrocal et al., 2013; Lillios et al., 2016).
In this perspective, the ubiquity of human
remains makes sense as a ritual strategy
employed by dynamic communities navi-
gating new social and scalar challenges,
such as those observed during the Bronze
Age in Britain (Brück, 2006, 2009). The
frequency of human bone depositions
would thus create a symbolic landscape
characterized by the continuous interaction
between the living and the dead, past
memories and present social relationships,
and the ancestors and their living relatives.
When considering the mortuary de-

posits in Ditch 5, another aspect of
human bone treatment emerges. A parallel
between humans and animals and between
humans and objects can be drawn, as all
these elements share the same degree of
admixture and fragmentation inside the
ditch. This deliberately similar treatment
suggests the creation of symbolic parallels
between humans, animals, and objects,
giving them the same ontological status,
without any distinction in their power for
action. Their association would serve to
underlie a world-view based on the con-
struction of the self in a more fluid way, in
which the person is recognized as compos-
ite and multiple-authored (Chapman,
2000; Hernando Gonzalo, 2002; Brück,
2004; Fowler, 2004; Budja, 2010; for dis-
cussions related to southern Iberian ditched
enclosures, see Márquez-Romero, 2004;
Valera, 2016; Evangelista & Valera, 2019).
In order to understand the presence of

human remains in ‘non-funerary’ contexts
during the Iberian Chalcolithic, it is
necessary to critically consider modern
Western ideas concerning the moral
superiority of humans in relation to
animals and other non-human actors.
From this perspective, it is surprising,
perhaps even unsettling, to find human
bones treated as a form of ‘refuse’ mixed
in with other kinds of ‘waste’. Yet it is

precisely the combination of human skel-
etal remains with other materials that
highlights the possibility of alternative
epistemologies in which agency is not
restricted to humans (Appadurai, 1986);
instead animals, objects, and places all
have the capacity to act meaningfully. The
selected deposition of human bones in
Ditch 5 at Marroquíes can, therefore, be
considered the final act of a complex
sequence of ritual behaviours that accorded
human remains the same ontological
status as other kinds of material culture.
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Les dépôts d’ossements humains dans un enclos de l’âge du Cuivre : le fossé no 5 de
Marroquíes (Jaén, Espagne)

La découverte au cours des dernières décennies de grands enclos en Ibérie a révélé la diversité et la
complexité des dépôts d’ossements humains et de leur manipulation. Parallèlement aux sépultures
suivant un rituel conventionnel (principalement des sépultures mégalithiques et des hypogées), des osse-
ments humains fragmentés et dispersés, mélangés à d’autre sortes de matériel ont été récupérés dans
maints contextes. C’est le cas du fossé no 5 à Marroquiíes, un site qui offre une excellente occasion
d’étudier ces comportements rituels. On peut en tirer trois conclusions, fondées sur une étude de sources
indirectes multiples : 1) les éléments des squelettes présents démontrent que certaines catégories d’osse-
ments ont été choisies à dessein; 2) les dépôts d’ossements appartiennent à des individus morts à des
moments différents et sujets à des processus taphonomiques également différents; 3) l’étude des mouve-
ments de ces personnes indique que toutes, sauf peut-être un individu, étaient autochtones. Le
déplacement et les manipulations des parties du corps pourrait refléter le rôle actif que les défunts jouai-
ent après leur décès, sous un aspect social et symbolique qui conservait leur capacité d’agir. Translation
by Madeleine Hummler

Mots-clés: bioarchéologie, enclos à fossés, âge du Cuivre, méga-sites, chronologie radiocarbone,
isotopes du strontium, mobilité

Die Deponierung von menschlichen Überresten in einer kupferzeitlichen
Grabenanlage: der Graben Nr. 5 in Marroquíes (Jaén, Spanien)

In den letzten Jahrzehnten hat die Entdeckung von großen Grabenanlagen in Iberien die Vielfalt und
Komplexität der Deponierung und Manipulierung menschlicher Überresten zum Vorschein gebracht.
Neben konventionellen Bestattungen (vor allem megalithische Gräber und Hypogäen) sind fragmen-
tierte und verstreute menschliche Knochen mit anderen Materialien vermischt in zahlreichen Bereichen
entdeckt worden. Das ist der Fall des Grabens Nr. 5 in Marroquíes und bietet eine ausgezeichnete
Gelegenheit, solche Rituale zu untersuchen. Auf Grund verschiedenen Multi-Proxy-Ansätzen, kann
man die folgenden drei Schlüsse ziehen: 1) Die geborgenen Skelettreste zeigen, dass bestimmte Knochen
gezielt ausgewählt wurden; 2) Die Deponierungen bestanden aus Körperteile von Menschen, die zu
verschiedenen Zeiten gestorben sind und unterschiedliche taphonomische Prozesse aufweisen; 3) Das
Mobilitätsmodell zeigt, dass alle Individuen, mit vielleicht einer Ausnahme, einheimisch waren. Die
Verlagerung und Manipulation der Körperteile weisen darauf hin, dass Menschen noch nach dem Tod
eine aktive Rolle spielten, als soziale und symbolische Teilnehmer, die ihre Handlungsfähigkeit behiel-
ten. Translation by Madeleine Hummler

Stichworte: Bioarchäologie, Grabenanlage, Kupferzeit, Großstätte, 14C Chronologie, Strontium
Isotopen, Mobilität

La deposición de restos óseos humanos en los recintos de foso calcolíticos: el foso
5 de Marroquíes (Jaén, España).

En las últimas décadas, el descubrimiento de recintos de fosos en Iberia ha puesto de manifiesto la diver-
sidad y complejidad de la deposición y manipulación de restos óseos humanos. Junto a los enterramientos
tradicionales (principalmente tumbas megalíticas e hipogeos), se documentan fragmentos y restos de
huesos humanos mezclados con otro tipo de cultura material en diferentes tipos de estructuras. Éste es el
caso del foso 5 de Marroquíes que ofrece una oportunidad excepcional para explorar este comportamiento
ritual. A partir de un enfoque multidisciplinar se pueden extrapolar tres conclusiones: 1) los elementos
esqueléticos presentes muestran una selección deliberada de particulares categorías de huesos, 2) los episo-
dios de deposición incluyen los restos de personas que murieron en momentos distintos y que fueron
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sujetos a factores tafonómicos diferentes, y 3) las pautas de movilidad indican que todos los individuos,
excepto uno, eran locales. El movimiento y la manipulación de partes del cuerpo pueden relejar el papel
activo de las personas después de su muerte como elementos sociales y simbólicos que mantienen la
agencia y la capacidad de acción. Translation by Marta Díaz-Zorita Bonilla

Palabras clave: bioarqueología, recinto de fosos, Edad del Cobre, mega-sitios, cronología
radiocarbónica, isótopos de estroncio, movilidad
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