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ABSTRACT

The site of Las Mesas is located in the west bank of
the Guadajira river (La Fuente, Badajoz, Spain). It covers
a half hectare and is enclosed by a stone wall. Previous
assessments based on site surveys suggested a general
chronological span from Late Neolithic period (ca. 3600-
2900 BC) through the Copper Age (3™ millennium BC).
Excavations revealed a well-constructed wall with bas-
tions and a domestic space at the centre of the site with
three occupational phases. Several functional areas and a
votive pit are ascribed to the second phase.

A deer antler located in a re-cut ritual pit associated
to the second phase was dated by AMS-“C. Samples
from a living floor assigned to the second phase (SU-
9/10) and the basement of a kiln associated with the first
phase (SU-18) was dated by optically stimulated lumi-
nescence (OSL) using the single aliquot regenerative
dose (SAR) protocol on 90-160 um quartz grains. Lumi-
nescence profiling analysis of 7 samples taken throughout
the archaeological stratigraphy was used to assess varia-
tions in luminescence behaviour and relative age through
the sequence, using infrared-, optically —and thermally—
stimulated luminescence (IRSL, OSL, TSL) on poly-min-
eral and etched samples.

Luminescence dating and profiling indicates that the
upper archaeological layer (SU-1B) probably dates to the
Late Bronze Age (ca. 1000 BC), but that the sediments
in the remainder of this section accumulated during the
late Neolithic-Copper Age: the site was most probably
inhabited between 3300 and 2900 BC. There were gaps
in occupation between the Late Neolithic-Cooper Age
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phases (I & II), and between the Late Neolithic-Cooper
Age phases and Late Bronze Age phase (II & III), indi-
cating that the site was abandoned and reoccupied twice.
The AMS-'4C date on deer antler of 4254 + 45 BP (3010-
2675 cal BC) is consisten with the OSL results for phase
I1, indicating that the pit was excavated at the beginning
of the second occupational phase.

Combined OSL and AMS-14C dating shows that Las
Mesas site was first occupied during Late Neolithic farm-
ing colonization, abandoned during the Copper Age and
occupied again during the Late Bronze Age. The occupa-
tional gap recorded during the Copper Age relates to
evidence for burning of the site and the partial destruction
of the wall, followed by its reconstruction and consoli-
dation.

RESUMEN

El yacimiento amurallado de media hectarea de Las
Mesas se ubica en la margen oeste del rio Guadiana (La
Fuente, Badajoz, Espaiia). El andlisis de la cultura ma-
terial recuperada en prospecciones de superficie remite
a un arco cronologico que va desde el Neolitico Final
(ca. 3600-2900 AC) a la Edad del Cobre (11l milenio AC).
Las excavaciones han revelado una muralla polibastio-
nada y un espacio habitacional en el centro del asenta-
miento con tres fases de uso, diferentes dreas funcionales
y un hoyo votivo adscrito a la segunda fase.

En un hoyo ritual efectuado en la segunda fase se ha
recuperado una cornamenta de cérvido que ha sido da-
tado mediante AMS-14C. Se analizaron por Luminiscen-
cia Opticamente Estimulada (OSL) muestras de un nivel
de uso de suelo asignado a la segunda fase (UE-9/10) y
de la base de un horno asociado a la primera fase (UE-
18). Se aplico un procedimiento de Dosis Unica Regene-
rativa (SAR) sobre la fraccion de granos de cuarzo de
90-160 um. Se efectud también un andlisis de 7 muestras
tomadas de la estratigrafia para determinar las variacio-
nes de la conducta luminiscente y la edad relativa a
través de la secuencia estratigrafica en muestras polimi-
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nerales mediante luminiscencia estimulada infraroja-
opticamente y térmicamente (IRSl, OSL, TSL).

La datacion y el perfil luminiscente indican que el
nivel superior (UE-1B) perteneceria probablemente al
Bronce Final (ca. 1000 AC), pero que el resto de la se-
cuencia estratigrdfica se corresponde con una ocupacion
del Neolitico Final-Edad del Cobre. Siendo lo mas pro-
bable que la ocupacion del sitio tuviera lugar entre el
3300 y el 2900 AC. Se detectan vacios de ocupacion
entre la fase I y II, y entre la fase Il y la ocupacion del
Bronce Final (fase IIl). Indicando que el asentamiento
fue abandonado y reocupado en dos ocasiones, una en
la Edad del Cobre y una en el Bronce Final. La fecha de
4254 + 45 BP (3010-2675 cal AC) obtenida mediante
AMS-14C coincide con las fechas luminiscente de la fase
11, apuntando que el hoyo fue excavado al principio de
la fase II.

Las fechas luminiscentes y radiocarbonicas combina-
das muestran que el asentamiento de Las Mesas fue
ocupado durante la colonizacion agricola del territorio
que tuvo lugar en el Neolitico Final, abandonado duran-
te la Edad del Cobre y reocupado en el Bronce Final.
Los vacios poblacionales registrados podrian relacionar-
se con las evidencias de quemado y destruccion parcial
de la muralla del asentamiento, y su posterior recons-
truccion y consolidacion.

Key words: Luminescence dating; Radiocarbon dating,
enclosure; Late Neolithic; Copper Age; Extremadura; Ba-
dajoz; Spain.

Palabras clave: Datacion luminiscente,; Datacion radio-
carbonica; Recinto murado, Neolitico Final; Edad del
Cobre; Extremadura; Badajoz, Esparia.

1. INTRODUCTION

In the Counties of Tierra de Barros and Méri-
da (Badajoz, Spain), most of the ca. 150 Late
Prehistoric sites are only known from archaeo-
logical survey (Hurtado 2008). Exploratory exca-
vations have been conducted at fifteen of these
sites; only three have been subject to absolute
dating (Tab. 1). The techno-cultural ascription of
the remaining sites was based on ceramic typol-
ogy: the presence, absence or mixing proportion
of thickened rim plates and carinated bowls (En-
riquez Navascués 1989; Hurtado and Mondejar
2008). Following this approach, 90% of the lo-
cated sites were ascribed to Middle and Late
Copper Age, and the remainder to the Late Neo-
lithic or Early Copper Age.

The development of Las Mesas site is situated
within the processes of cultural evolution and so-
cial dynamics proposed for Tierra de Barros
(Hurtado 1995); namely colonization by Late Ne-

olithic-Early Copper Age settlers and the forma-
tion of a pre-state hierarchized landscape (Hurta-
do 1995, 1999; Garcia Sanjuan 1997). Recent
research points to a pacific colonization of Tierra
de Barros and Mérida lands in the “Araya phase”
(3300-2900 cal BC), around the transition from
the Late Neolithic to Early Copper Age. Settlers
may have come from either the Tagus River Mid-
dle Basin, or from the neighbouring region of
Reguengos de Monsaraz (Hurtado 1995, 1999).
The subsequent “La Pijotilla phase” (2900-2600
cal BC) represents an exponential population
growth and population spread through the land-
scape with an associated increase in violence and
the fortification of sites in strategic points (Hurta-
do 1995). Most surveyed sites —90%— have been
ascribed to “La Pijotilla phase”, which correlates
with the Middle Copper Age. However, this as-
cription was based on the assumption that the
preponderance of thickened rim plates indicates a
Middle-Late Copper Age date, despite the obser-
vation of this pottery type in Late Neolithic-Early
Copper Age contexts. At Las Mesas, existing
techno-cultural assessments, based on ceramics
with thickened rim plates and architectural fea-
tures of the walls, suggested a general chronolog-
ical span from Middle (ca. 2900-2600 cal BC)
through Late Copper Age (ca. 2600-1800 cal BC).

Surveys and pottery seriating is a practical
approach for rapid and generalized understanding
of developments in the archaeological landscape
and the political, economic and social units with-
in it, and the construction of hypotheses for se-
quences of cultural evolution. However, this
methodology lacks of precision and accuracy be-
cause it relies on the evolution of style and dec-
orative patterns, which are subject to geographi-
cal and cultural differences and, in general, spread
in time. Site specific absolute dating provides a
chronological framework with better precision
than that available from conventional examina-
tion of the material remains from a site or survey.

Where suitable organic material is available,
AMS-14C dating offers the best precision; sub-
ject to fluctuations in its calibration curve in later
Prehistory. Luminescence dating may be applied
to material culture (ceramics), and may also be
applied to directly date the last exposure to light
of the sediments accumulated in a given archae-
ological context.

The archaeological sequence of Las Mesas in
Tierra de Barros County (Badajoz, Spain), pro-
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1A

Site

Lab. Code

Type

Conventional “C
Age years BP

Date Cal. BCE

813C %o

Published

La Pijotilla

Beta-121146 n.p.

4130 + 40

2861-2828 (0,20)
2824-2807 (0,09)
2757-2718 (0,23)
2706-2625 (0,48)

n.p.

Hurtado 1991b

La Pijotilla

Beta-121147 n.p.

4360 +50

3077-3075 (0,01)
3023-2909 (0,99)

n.p.

Hurtado 1991b

La Pijotilla

Beta-121146 n.p.

4110 + 40

2865-2832 (0,20)
2820-2805 (0,08)
2760-2658 (0,61)
2653-2633 (0,11)

n.p.

Hurtado 1991b

La Pijotilla

Beta-121145 n.p.

4010 = 80

2836-2816 (0,06)
2670-2457 (0,91)
2418-2408 (0,02)
2375-2367 (0,01)

n.p.

Hurtado 1991b

La Pijotilla (tholoi 1)

BM-1603 n.p.

3860 + 70

2459-2280 (0,88)
2250-2230 (0,09)
2219-2212 (0,03)

n.p.

Hurtado 1981

La Pijotilla (tholoi 3)

Beta-121143 n.p.

4130 £ 40

2861-2828 (0,20)
2824-2807 (0,09)
2757-2718 (0,23)
2706-2625 (0,48)

n.p.

Hurtado et al. 2000

La Pijotilla (tholoi 3)

CNA-34

charcoal

4168 + 55

2877-2839 (0,21)
2814-2676 (0,79)

-23.8+£0.2

QOdriozola et al. 2008

Palacio Quemado

HAR-8250 n.p.

3570 + 100

2034-1767 (0,99)

n.p.

Hurtado and Enriquez
Navascués 1991

Palacio Quemado

HAR-8249 n.p.

4140 + 80

2872-2828 (0,19)
2824-2801 (0,10)
2792-2786 (0,03)
2780-2625 (0,68)

n.p.

Hurtado and Enriquez
Navascués 1991

San Blas

Beta-178651

charcoal

3950 + 40

2563-2534 (0,22)
2494-2447 (0,44)
2446-2437 (0,05)
2420-2404 (0,11)
2378-2350 (0,18)

-26.0

Hurtado 2004

San Blas

Beta-178650

charcoal

4030 + 40

2580-2481 (0,99)

-25.1

Hurtado 2004

San Blas

Beta-178652

charcoal

3820 + 40

2340-2314 (0,13)
2310-2200 (0,85)
2157-2155 (0,01)

-26.1

Hurtado 2004

San Blas

Beta-178653

charcoal

4340 + 40

3011-2977 (0,37)
2966-2948 (0,16)
2944-2904 (0,47)

-25.9

Hurtado 2004

San Blas

Beta-178655

charcoal

4570 = 40

3487-3473 (0,08)
3372-3330 (0,45)
3215-3182 (0,24)
3157-3124 (0,22)

-25.9

Hurtado 2004

San Blas

Beta-169546

charcoal

4420 + 40

3263-3248 (0,07)
3100-3007 (0,65)
2988-2931 (0,28)

-25.9

Hurtado 2004

San Blas

Beta-178654

charcoal

3990 + 40

2568-2518 (0,63)
2499-2471 (0,37)

-25.6

Hurtado 2004

n.p.: data not published.

1B

Site

Lab. Code

Type

Date BCE

Published

La Pijotilla

ITN LUM 218

Pottery

2665 + 107

Odriozola et al. 2008

La Pijotilla

ITN_LUM 217

Pottery

2396 + 154

Odriozola et al. 2008

La Pijotilla

ITN_LUM 262

Pottery

2601 + 100

Odriozola et al. 2008

La Pijotilla

ITN_LUM 265

Pottery

2716 + 96

QOdriozola et al. 2008

*values from (Aitken 1985).
Tab. 1. Dated sites in Tierra de Barros County (1A) 14C dates; (1B) TSL dates.

Trab. prehist., 71, N.° 2, julio-diciembre 2014, pp. 343-352, ISSN: 0082-5638
doi: 10.3989/tp.2014.12138



346 Carlos P. Odriozola, Christopher I. Burbidge, M. Isabel Dias y Victor Hurtado

vides an unusual opportunity to scientifically an-
alyse three stratigraphic events. Optically stimu-
lated luminescence (OSL) dating and profiling
combined with AMS-14C dating have been used
to provide significant new chronological data for
Tierra de Barros County and to evaluate the ap-
plicability of OSL dating in this type of site.

2. THE SITE, AND IT’S STRATIGRAPHY

Las Mesas site is located 3.5 km South Villal-
ba de los Barros vicinity (Badajoz, Spain), over
a small flat-topped hill with steep sides of 334 m
in altitude called La Mesa —sheet 829-1 1:25000
IGN maps— at the Guadajira river West riverside
bank (Fig. 1) (Hurtado 2008). Based on material
culture —pottery, polished axe and hand mills
(Hurtado 1991)— the site is ascribed generically
to the Copper Age period.

& 3 ) @Q‘

. as Mesas

Base map BTN2S (lnstituto Geogréfico Nacionsl) 1000 [} 1000 2000 m.
DATUM UTM ETRS89 298

Fig. 1. A) Las Mesas location map in Iberia; B) detailed
location of Las Mesas and surrounding sites in the Coun-
tries of Tierra de Barros (Badajoz).

The site has been recently excavated in an
archaeological rescue action due to the construc-
tion of a dam in 2008 (Hurtado 2008). The po-
ly-bastioned stonewalled enclosure of Las Mesas
has an extent of 4590 m?, with a pseudo-square
shape (Fig. 2A). Excavations were focused on the
wall —visible in the landscape as a step— and in
the central area of the site. Dam construction
mainly determined excavation strategy, such that
open area excavation was undertaken only in
those areas strictly affected by dam works (wall).
Nevertheless, we were allowed to perform some
small cuts in the centre of the site and in the
perimeter (Fig. 2B).

Fig. 2. Satellite photograph of Las Mesas after archaeo-
logical works.

The site was excavated following an orthogo-
nal N-S grid labelled alphanumerically. The cen-
tral excavated area (square H22) contained sev-
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Fig. 3. Diagram showing archaeological works in Las
Mesas.

eral functional features excavated in the bedrock
and 19 stratigraphic units (SU onwards) assigned
to 3 different phases in the stratigraphy (Fig. 3).
These included several negative units cutting
three layers interpreted as occupation floors: SU
16 (Phase I), SU 12, 13 & 9/10 (Phase II). Ma-
terial culture in each phase was similar, indicating
occupational continuity. The different phases
were initially interpreted as relating to refurbish-
ment of the settlement in the context of continu-
ous occupation.

Phase I is characterized by an occupation floor
(SU 16) and the presence of an open firing struc-
ture (pit-bonfire) of 0.5 m deep and 0.8 m width
(SU 18). The open firing structure was carved in
the bedrock and covered by a thick layer of clay,
over which the fire was set, with no remaining
evidence of insulation. The hardness and red col-
our of the clay layer indicated its conversion to
adobe by the action of repeated firing. The func-
tionality of this structure remains unresolved, due
essentially to the lack of evidence for use as
cooking structure, bonfire, or any other kind of
technical functions such as pottery firing. No oth-
er structure was found in this area and the space
is functionally interpreted as a domestic space,
possibly making up part of a hut constructed from
perishable materials.

Phase II is characterized by three living floors
(SU 12, 13 and 9/10), a pit of 0.64 m depth and
1.2 m width (SU 19) of unknown functionality,
associated to SU 9/10 and a stone circle (SU 7)
that may have act as wedges to support a perish-
able hut.

The pit is thought to act as a votive re-foun-
dational pit related to the last occupation of the
site before its abandonment. In it were recovered
a polished stone axe, 3 whole pots —thickened rim
plate and bowls—, bone tools —a needle, a spatula
and a worked bovid phalanx—, and a deer antler.
The absence of domestic accumulation and debris
within the pit may support the ritual/votive hypo-
thetical use of the pit.

Phase 111 is characterized by a set of structure
made of small stone circles of 1.2 m diameter,
with no material cultural remains.

3. METHODS: FIELD WORK AND
SAMPLING

AMS-14C sample was collected from a deer
antler appeared in a pit associated to the last used
living floor (SU 9/10) and is expected to date the
initial moment of the last habitation of the site,
prior to its abandonment, thus it is expected to be
in good agreement with LM2 OSL date.

Samples for luminescence dating were col-
lected from square H22 South profile. Two sam-
ples were taken for full dating from the two main
phases where human habitation occurred: (1)
LM1 from the open-firing structure (SU 18b) to
fully date the associated living floor (SU 16); and
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(2) LM2 from the last living floor (SU 9/10) as-
sociated to Phase II, prior to the abandonment of
the site. These were collected by driving stainless
steel tubes into the section, which were subse-
quently sealed to retain moisture. These sampling
holes were enlarged and gamma spectrometry
measurements made in situ. In addition to the
tubes collected for full dating, seven small sam-
ples were taken for luminescence profiling by
driving a tube into the section and extruding each
sample into an opaque container (Fig. 3). These
were selected to provide stratigraphic context to
the full dating results by permitting evaluation of
changes in depositional process and lumines-
cence behaviour through the stratigraphy.

3.1. Luminescence and Dosimetric
measurements

The luminescence signal builds up in minerals
as electrons liberated by the impact of ionizing
radiation are trapped in defects in the crystal
lattice (Burbidge 2012). These are released by
exposure to light, or sufficient heat, and begin to
accumulate again once a mineral grain is buried:
Luminescence Age (a) = Absorbed Dose (Gy) /
Dose Rate (Gy/a).

To measure the dose absorbed by the crystal
since the event of interest (Absorbed Dose), it is
heated (Thermally Stimulated Luminescence,
TSL) or exposed to light (Optically-or Infra-
red-Stimulated Luminescence, OSL or IRSL) to
stimulate the accumulated signal. This signal is
calibrated relative to that produced by known
doses administered in the laboratory. Lumines-
cence measurements were made using Risg DA-
15 and DA-20 TSL/OSL readers equipped with
Sr/*%Y B sources in calibrated geometries, and a
photomultipliers with U340 filters for detection
of blue-UV emissions.

For dating determinations the Absorbed Dose
was measured using optically stimulated lumi-
nescence, with the single aliquot regenerative
dose protocol (SAR OSL; Murray and Wintle
2000) of 90-160 um quartz grains. Their prepa-
ration included density separation at 2.62 and 2.7
g/cm? and 2 cycles of 40% HF treatment followed
by re-sieving. 24 ~5 mm diameter aliquots were
measured per sample. Natural signals were cali-
brated relative to a set of laboratory doses de-
signed to bracket them, for preheat temperatures

between 180 and 280 °C. Initial data reduction
was carried out using Analyst software. Results
from individual subsamples were rejected if ap-
parent poor behaviour within the sequence had a
significant effect on the measured Absorbed
Dose. A weighted maximum likelihood estimate
of the Absorbed Dose of the sample was calcu-
lated based on the assumption of a single normal
population in the remaining data. For lumines-
cence profiling, a basic series of preparatory
treatments was used (Burbidge 2007), to separate
fine coarse (90-250 um) polymineral and 40% HF
etched fractions, the latter expected to be domi-
nated by quartz. Two aliquots from each fraction
were subjected to simple regenerative Absorbed
Dose determinations using IRSL and post IR OSL
with test-dose monitoring, and post IR & OSL
TSL. This rapidly produced matrices of lumines-
cence sensitivity and Absorbed Dose values
through the section, including paired reproduci-
bility assessment (Fig. 4).

Average dose rate, since the OSL signal was
last reset, was based on Nal gamma spectrometry
in the field, neutron activation analysis and water
content measurements of samples and associated
sediments in the laboratory. A 1 hour gamma
spectrometry measurement was made using a
Target Nanospec system with ‘2 x 2’ probe, orig-
inally calibrated for efficiency in natural back-
ground radiation fields relative to the ‘oxford
blocks’. The spectra were stripped to evaluate
effective concentrations of K, Th and U in the
environments of the samples. Neutron activation
analysis was conducted following irradiation in
the Portuguese Research Reactor (Dias and
Prudéncio 2007).

Alpha, beta and gamma dose rates were cal-
culated from the concentrations, taking into ac-
count the measured as-sampled and estimated
time averaged-burial water content of each sam-
ple. Time averaged burial water content was es-
timated as the average of measured values
as-sampled, and those following saturation and
free drainage for 8 days. INAA results were cor-
rected for the time averaged value; Nal results
were corrected for the difference between this
and the as-sampled water content. These dose
rates were combined based on approximations of
the geometries represented by each measurement
for each type of radiation, relative to the mineral
grains used for Absorbed Dose estimation. The
cosmic dose rate was calculated based on sample
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Fig. 4. Las Mesas square H22 stratigraphy. South profile (after Hurtado et al. 2008).

location and as-sampled burial depth, assuming
this to be representative due to phases of accu-
mulation and erosion evident in the upper section.
It was calculated following Prescott and Stephan
(1982), and using a fit to the data of Prescott and
Hutton (1988) to include the soft component.

3.2. AMS-Radiocarbon

The measurements were made at the CNA
(Centro Nacional de Aceleradores) AMS facility
of the University of Sevilla using a 1 MV AMS.
Chemical preparation of the samples followed
standard procedures (Santos Arevalo 2009). Sox-
hlet extraction was applied using hexane, acetone
and ethanol before treating the samples with the
Acid-Alkali-Acid cleaning procedure. For the
AAA procedure HCI 0.5 M and NaOH 0.1 M
were used, and time was carefully controlled to
avoid severe losses by dissolution.

Between 7-10 mg of clean and dry antler were
combusted at 950 °C for 3 h in a vacuum-sealed

quartz tube with CuO and Ag powder. Quartz
tubes had been previously baked at 950 °C to
eliminate possible organic matter. Produced CO,
was then reduced to graphite by adding excess H,
and using cobalt as catalyst. The resultant mix-
ture of graphite and cobalt was pressed into alu-
minium cathodes and kept on vacuum until meas-
urement (Santos Arevalo 2009).

4. RESULTS

The site was poor in organic materials suita-
ble for AMS-radiocarbon dating. Only a deer
antler was collected from the pit (SU 19). The
results are presented in table 2. AMS-14C dates
are reported in conventional radiocarbon years
before present in accordance with (Stuiver
1977). The results have been calibrated using
Calib 6.0 (2010) based on (Stuiver 1993) with
intcal’09 (Reimer 2009). Calibrated age is pre-
sented in calendar years cal. BC, and in table 2
also as BP.

Context 14C Age 16
Lab Code (l;):pflf) Type yearsg%l’ Cal. Age BCE Cal. age BP 13C %o
SU 19 2916-2867 (0,78%) | 4816-4865 (0,78%)
CNA 763 (0.9 m) Deer antler | 4255 + 45 2804-2776 (0,20%) | 4725-4753 (0,20%) |-21.19 +0.43
) 2768-2764 (0,02%) | 4713-4717 (0,02%)

Tab. 2. Radiocarbon date from Las Mesas (CNA 763, deer antler, SU 19).
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£ ssieny | s | = occupational gap between both phases. OSL pro-
g — =l 8 filing results were lower because of signal satu-
3 2 ration and calibration relative to a single dose,
2 I3 Z e but exhibited a similar qualitative pattern with
g’g 2 8 depth, except for a continued increase in Ab-
28 |z|- |- 8 & bed Dose into SU 18
£ o = sorbed Dose into .
ES £ g‘ § Profiling shows high luminescence sensitivi-
== £E< 5 ties in all sedimentary layers at Las Mesas, but
3% 3 SU 18 (open-fire structure) displayed distinctly
s (@/</>=) || 27 g lower IRSL and TSL sensitivities than the re-
< = 8 g mainder (Fig. 4), and the difference was even
3 S el i «2 & = more evident following HF treatment. This in-
P i st & dicated a greater signal contribution from quartz,
8 _R|E|T|S 5= 8 and that the remaining IR sensitive minerals
N - 2 E were relatively easy to remove. The profiling
:mg S L = § g results were borne out in the full dating samples,
— §DF§ E where a significant IR stimulable component was
I PN bl b EX o observed in all aliquots of the material prepared
_ g el from sample LMI1 and the OSL results were
<5 g |72 %gﬁ’ ?-; scattered (ITN_LUM 374), whereas the same
<Zt§ - E = treatment resulted in “clean” OSL signals and
=E | % 85|58 S8 gz reproducible results from sample LM2 (ITN_
5 - t32 387 LUM_375). Optical microscopy confirmed the
2 £ g0 _ Y Py
S % § g :\: B E presence of inclusions in the grains of samples
“ 2|2 SEsg LM1, and that they were highly pitted following
0.z |&mlel= 513 g HF treatment. The sediments appeared to be
=T S |S| = 8 E&E relatively similar silty sandy clays, but with dif-
=28 ] 2 eo\ogg ferent levels of organic/ashy material
GEE|"|T| 22 22 (LM2>LM1) and differing quantities and sizes
E < RN of clast (LM1>LM2): LM2 was found to retain
2 = Z |7 ;°§§§ % substantially more water than LMI1. Despite
- - & T.1S E 1 3E~ these differences, values for the Absorbed Dos-
S = = S 2 M g S22 es, dose rates, and hence date estimates for these
SS52%5 2 1 I ithin 20 of each oth
L |zle|-] EE€E% s | samples were always within 26 of each other,
£ 5580 E < 8 and both yielded values within 1o of 3000 BC
- S2EEED = (Tab. 3).
pdog [E(R Q| T ESE80 2
' SIV® | BREF2E =2
— e O
XU i " En z ;ﬁg‘% éﬁ 5. DISCUSSION AND CONCLUSIONS
ST .
- ok 5 e o
CIWNOTNID [ |0 | B ;22 z § s The present results indicate that the archaeo-
adures [ | | BELEAZ 3 logical formation of Las Mesas site can be relia-
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bly attributed to the Late Neolithic-Early Copper
Age period. Previous assessments based on ma-
terial culture suggested a general chronological
span from Middle (ca. 2900-2600 BC) through
Late Copper Age (ca. 2600-1800 BC). Here we
refine the chronology and show unambiguous at-
tribution of the site to the Late Neolithic-Early
Copper Age period-Araya phase.

Luminescence analyses indicate that the upper
archaeological layer (SU 1b) would probably
date to the Late Bronze Age (ca. 1000 BC), but
that the sediments in the remainder of this profile
accumulated or were emplaced by people in the
late Neolithic-Early Copper Age: the site was
most probably inhabited between 3300 and 2900
BC. An occupational gap between both Late Ne-
olithic-Cooper Age phases (I & II), and between
Late Neolithic-Cooper Age phases and Late
Bronze Age phase (II & III), would indicate that
the site was abandoned and reoccupied twice:
once in the Copper Age and other time in the Late
Bronze Age. The occupational gap recorded by
luminescence between phase [ & Il may be relat-
ed to an episode of violence observed in the walls
where reconstruction and consolidation duties
were undertaken marking the edge between both
phases (1).

In summary, Las Mesas site appears to have
been first occupied during Late Neolithic-Early
Copper Age and abandoned at the beginning of
the Middle Copper Age period, then reoccupied
during Late Bronze Age. This indicates that the
site was contemporary with the first farming col-
onization of Tierra de Barros County, and prob-
ably with Araya and El Lobo sites. During this
period the site was abandoned once as observed
by a chronostratigraphic discontinuity in the lu-
minescence profiling measurements.

The period of occupation of this site appears
remarkably short compared to the long lasting
use of thickened rim plates, which accounts for
more than a millennium. Thus this pottery type
must be used carefully in the modelling of cul-
tural evolution processes and social dynamics.

(1) The absence of organic material and the economic
and administrative constraints made impossible to date the
destruction and reconstruction episodes recorded on these
walls. Therefore, these episodes on the biography of the walls
are related to the chronological sequence recorded at the cen-
tre of the site.

During abandonment periods, the population
inhabiting Las Mesas may have moved either to
El Monte, just opposite Las Mesas at the other
bank of the Guadajira River or suffered an aggre-
gation process elsewhere, as is proposed for Per-
digdes (Valera 2006). From our point of view
Copper Age population density may be overesti-
mated if chronologies are based on surveys and
pottery seriation, because thickened rim plates
are in use for more than a millennia. Thus, sys-
tematic dating of known sites must be made to
solve perennial problems in Iberian Copper Age
archaeological research, such as the contempo-
rary vs. diachronic natures of the Copper Age
sites, social dynamics as farming colonization,
aggregation processes, sites hierarchy or social,
political and/or economic dominance, ...
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