Journal of Archaeological Science: Reports 5 (2016) 156-167

Contents lists available at ScienceDirect

SCIENCE:

Journal of Archaeological Science: Reports

Reports

journal homepage: www.elsevier.com/locate/jasrep

Personal body ornamentation on the Southern Iberian Meseta: An
archaeomineralogical study

@ CrossMark

Carlos P. Odriozola **, Luis Benitez de Lugo Enrich ™€, Rodrigo Villalobos Garcia ¢, José M. Martinez-Blanes ¢,
Miguel A. Avilés ¢, Norberto Palomares Zumajo |, Maria Benito Sanchez 2,
Carlos Barrio Aldea ", Domingo C. Salazar-Garcia '/

2 Dpto. de Prehistoria y Arqueologia, Universidad de Sevilla, Spain

b Dpto. de Prehistoria y Arqueologia, Universidad Auténoma de Madrid, Spain

¢ Dpto. de Prehistoria y Arqueologia, Centro asociado UNED-Ciudad Real, Universidad Nacional de Educacion a Distancia, Spain
d Dpto. de Prehistoria, Arqueologia, Antropologia Social y Ciencias y Técnicas Historiogrdficas, Universidad de Valladolid, Spain
¢ Instituto de Ciencia de Materiales de Sevilla, Centro mixto Universidad de Sevilla—CSIC, Spain

f Anthropos, s.l, Spain

& Laboratorio de Antropologia Forense, Universidad Complutense de Madrid, Spain

" Archaeologist

I Department of Archaeology, University of Capetown, South Africa

I Departament de Prehistoria i Arqueologia, Universitat de Valéncia, Spain

ARTICLE INFO ABSTRACT
Article history: Beads and pendants from the Castillejo del Bonete (Terrinches, Ciudad Real) and Cerro Ortega (Villanueva de la
Received 22 June 2015 Fuente, Ciudad Real) burials were analysed using XRD, micro-Raman and XRF in order to contribute to the cur-

Received in revised form 30 October 2015
Accepted 14 November 2015
Available online 5 December 2015

rent distribution map of green bead body ornament pieces on the Iberian Peninsula which, so far, remain
undetailed for many regions. XRD, micro-Raman and XRF analyses showed that most of the beads from Castillejo
del Bonete (Late 3rd millennium cal. BC) were made from variscite or green phyllosilicates, while Cerro Ortega's
(Late 4th millennium cal. BC) beads were made out of fossil wood or Clinochlore. Significantly enough, while XRD
pointed to variscite as the main crystallo-graphic phase, the elemental composition did not match any elemental
compositions of known and characterised sources, thus suggesting an unknown south-eastern source or an

extra-peninsular origin of these ornamental pieces.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Green body ornaments have been recovered from different Late Pre-
history sites around the Iberian Peninsula. Body ornaments made from
green stone are classified as callaite although the term is generic - see
Vazquez Varela (1975) - and includes a number of minerals under
this general denomination — see Dominguez-Bella (2012). Despite the
fact that Iberian sources and distribution of callaite pieces has long
been a major research topic, the distribution map of these pieces on
the Iberian Peninsula remains poorly detailed. The distribution map of
callaite pieces on the Iberian Peninsula drawn by Prof. Ana Maria
Mufioz Amilibia in the 1960's was restricted to the outlying areas of
the Iberian Peninsula; the Portuguese (western) and Millarense-
Argaric (south-eastern) settlements and tombs, the Basque megaliths
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(northern) and the Catalan pit graves (north-eastern), (Mufioz
Amilibia, 1965, Fig. 104). Over time, scientists documented the north-
west region (Guitian Rivera and Vazquez Varela, 1975; Fabregas
Valcarce, 1991, p. 100), as well as inland areas such as the Duero
(Campano Lorenzo et al., 1985), Guadiana (Odriozola et al., 2010a),
Tagus (Rios Mendoza and Liesau von Lettow-Vorbeck, 2011), Ebro
(Baldellou et al., 2012) and the Guadalquivir basins (Odriozola and
Garcia Sanjuan, 2013). Our analysis of green bead body ornaments
from the Copper Age of El Castillejo del Bonete and Cerro Ortega
(Fig. 1) in La Mancha on the Iberian Peninsula contributes to the com-
pletion of the Iberian distribution map.

1.1. Archaeological context surrounding the findings

Castillejo del Bonete and Cerro Ortega are located on the southern
edge of the Meseta Central in the region of Campo de Montiel (south-
east of the Ciudad Real province, Spain). The site is situated along the
southern border of the territory where the Motillas culture has tradi-
tionally settled. Evidence shows that the place was used as burial
grounds during Late Prehistory. Body ornamentation was found in Los
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Fig. 1. Distribution map of Iberian variscite sources, studied sites and all the sites with beads demonstrated to be made out of variscite by means of XRD or XRF. Elaborated from our own
database (R + D project HAR2012-34620) and published data (Dominguez Bella, 2010; Dominguez Bella and Béveda, 2011; Edo i Benaiges and Ferndndez Turiel, 1997; Pozo et al., 2002;

Rios and Liesau von Lettow-Virbeck, 2011; Vijande Vila et al., 2015).

Parrales (Arenas de San Juan, Ciudad Real), which yielded 290 pendants
made from bones and teeth (Benitez de Lugo et al., 2008). In addition, an
amber bead was found (Poyato and Espadas, 1994) in El Castell6n
(Villanueva de los Infantes, Ciudad Real), and in La Encantada
(Granatula de Calatrava, Ciudad Real) and El Retamar (Argamasilla de
Alba, Ciudad Real) a number of stone beads of unspecified composition
were discovered (Nieto Gallo & Sanchez Meseguer, 1980, p. 180 Fig. 45,
pieces G and H; Galan Saulnier and Sdnchez Meseguer, 1994, p. 107
Fig. 2).

1.1.1. Cerro Ortega

The Cerro Ortega burial site (Villanueva de la Fuente, Ciudad Real)
was discovered by chance in 1997 by Barrio and Maquedano (2000).
The site had already partially been violated by treasure hunters by the
time archaeological rescue excavation was carried out. Excavators
found a stratigraphic unit sealed by the collapse of the shelter's canopy
in the non-violated area. Human bones, faunal remains, lithic work,
worked bone, 6 medium-sized black/dark grey beads (Fig. 2) and 8
small-sized slate beads (Fig. 3) (Gil Pitarch et al., 1999) were found.

Radiocarbon dating produced a 2-sigma calibrated age range from
approximately the last quarter of the 4th millennium cal. BC sequence
(Poz-73598, 4475 + 35 BP, human long bone, 2-sigma: 3341-
3027 cal. BC). Human remains distributed into selective groups were re-
covered. Some long human bones show evidence of defleshing. The per-
formance of commensality rituals close to the burial site was suggested
by the discovery of approximately 200 fragments of animal bone as well
as a number of pieces of coal. Long bone rods with flat or round sections
- some with decorated proximal ends - and small schematic anthropo-
morphic figurines were also found. In addition, nine blades no longer
than 17 cm, some of whose edges had been retouched, were excavated
along with other flint tools. Various pendants and beads made of bone
were recovered as well. All of the materials were found accumulated to-
gether in a single stratigraphic unit.

1.1.2. Castillejo del Bonete

Castillejo del Bonete (Terrinches, Ciudad Real) is the site of a pre-
historic tumulus complex (Benitez de Lugo Enrich et al., 2014, 2015).
A metal copper arsenate needle (Montero Ruiz et al., 2014, p. 119
Fig. 8), fragments of carinated pottery with polished surfaces, undec-
orated Bell-Beakers and dotted ceramic were unearthed. Thirty-one
beads and three roughouts (Fig. 4) made from green materials
were recovered from UE 26019, documented in the West Survey ex-
cavated in Gallery 2. Absolute dating calibrated to two-sigma yielded
2465-2211 cal BC (3870 £ 30 BP Beta-350768). All beads from
Castillejo del Bonete were located in the interior of the cave under
the main tumulus.

Furthermore, stratigraphic unit 26013 in Gallery 3 contained an 80-
cm-thick paleochannel or drain (Fig. 5) with a 2-metre slope, a length of
6 m and a width of 1.8 m. This level yielded pottery (105 shards), with
protruding, sloped, round and ungulate sides, belonging to receptacles
with smooth or polished surfaces, some of which were carinated. Faunal
(vertebrae, herbivore metapods, a canine cranium and a coprolite),
human (vertebrae, long bones, phalanges, cranium fragments) and lith-
ic remains - such as a catapult projectile, flint arrowheads with appen-
dices, a copper dagger and a seashell pendant - were also recovered.

2. Materials and methods

To understand their nature and identify their geographical origin, 41
ornaments from Castillejo del Bonete (Galleries 2 and 3) and Cerro
Ortega were analysed using X-ray diffraction (XRD), X-ray fluorescence
(XRF) and Confocal Dispersive p-Raman Spectroscopy (DcpRS).

X-ray diffraction is an inexpensive, high-resolution technique which
informs us of a piece's mineralogical composition. It is used to identify
the mineral composition of a given material. After completing the base-
line calculation with the X'Pert Highscore Plus 3.0 software and identi-
fying all the peaks in the diagram, the numerical values obtained were
compared with the 2004 ICDD (International Centre for Diffraction
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Fig. 2. a) Detailed cartography of the 1997 excavation with arrows pointing the location of recovered beads at Cerro Ortega; (Barrio Aldea, C., Maquedano Carrasco, B., 2000: 83).
b) photograph of the shelter; ¢) a photorealistic composition of the beads found at Cerro Ortega; (drawings by Gabriel Menchén Herreros), and d) archaeological drawing of the beads.
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Fig. 2 (continued).

Data) PDF (Powder Diffraction File) database to identify the minerals
that form the sample.

Confocal Dispersive p-Raman Spectroscopy, also a non-destructive
technique, is used to identify solids through vibrations in the crystalline
lattice as it can detect the sample's composition, bonds, coordination
environment and crystalline structure (Edwards and Chalmers, 2005;
Smith and Clark, 2004).

On the mineralogical level, the Panalytical X'Pert Pro 6/6 X-ray dif-
fraction equipment with Cu Ko (1.5406 A) radiation was chosen and

operated at 45 kV and 40 mA, equipped with a PixCel detector and par-
abolic incident beam mirrors. The diagrams were acquired with a step of
0.026° 26 between 10° and 70° 26 with an acquisition time of 247 s per
step at room temperature (25 °C).

Data were completed using a HORIBA Jobin Yvon LabRAM HR Dis-
persive Confocal p-Raman Spectrometer system. The laser diode, when
operated at a wavelength of 532.06 nm, produces up to 15 mW of
power in the source. Filters to reduce the laser's power were not used.
The acquisition time was 32 s per acquisition, up to a maximum of 20.
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Fig. 3. Slate beads found at Cerro Ortega together with the green beads (drawings Gabriel Menchen).

The spectral measurement range chosen was between 100 and 3. Results
1800 cm™ ' using a 100 x lens with a CCD multi-channel detector. The
selected measurement is accurate to 1 cm™ '. The measurement area se- 3.1. Castillejo del Bonete
lected was 1000 pm in diameter.

EDAX Eagle III p-XRF equipment was used for the composition anal- 3.1.1. Gallery 2
ysis. The piece was placed in a vacuum chamber and the optical micro- Mineralogical characterisation of Gallery 2 beads indicates
scope was then focused on it. A 100 um area of the piece was analysed that they are made from green stone; in 23 cases, variscite/
using Ko radiation produced by an Rh tube operated at 40 kV. It was metavariscite (AIPO,4-2H,0). The diffraction patterns fully match
quantified with the equipment's software standard-less package. The files 25-18 of the variscite from Zamora (Salvador and Fayos,
quantitative results given are the average of five measurements. 1972).



C.P. Odriozola et al. / Journal of Archaeological Science: Reports 5 (2016) 156-167 161

"‘I“‘

TE 12 BO/26019/10

‘ TTTTTT ‘ TTTTTT ‘]\ M \‘\ TTTTTT ‘ TTTTTT ‘

e} 1 2 3 4 5cm

Fig. 4. Castillejo del Bonete unit 26019 bead assemblage (drawings by Gabriel Menchén
Herreros).

Regarding the remaining 11 cases, 3 beads and the 3 roughouts were
made using a different mineralogy: a mica-type phyllosilicate, specifi-
cally muscovite. Of the remaining 5 beads, one was identified as a calci-
um silicate while it has not been possible to determine the mineralogy
of the other 4 pieces.

The diffractograms of the 23 green necklace beads of Castillejo del
Bonete match files 25-18 (a mixture of variscite and metavariscite
with a quartz intergrowth and high levels of Fe). There were differences
in peak intensity and minor movements in the main diffraction planes
towards greater and lesser angles with no clear pattern to said file.
This could indicate mineralogical differences in structure (Odriozola,
2014) i.e., secondary or minor minerals, or an amorphous, non-
crystalline material in the beds' raw material.

This can be proved in extreme cases such as sample TE12B0-26019-
24 which, with a P/Al atomic ratio of 5.29, has a diffraction pattern that

Fig. 5. Castillejo del Bonete gallery 2 bead.

unquestionably indicates that it is variscite (Fig. 6). With around 4% Al,
20% P, 20% Ca and 39% Si, we cannot say if it is a material composed
mainly of variscite and quartz. The diffractogram reflects that the mate-
rial contains variscite and quartz, but it would also appear that the P-to-
Al ratio is certainly unbalanced. There is a significant amount of P that
has not crystallised as variscite; simultaneously, there is a large quantity
of Ca that does not appear in crystalline form in the sample. This could
indicate that the material used contains a significant proportion of
some sort of non-crystalline calcium phosphate. There are numerous
non-crystalline calcium phosphates that form hydrothermally in pH
acidic conditions, (Algap and lis, 2009). The possibility remains that
during this raw material's paragenesis, variscite, together with some
kind of amorphous calcium phosphate, and quartz, precipitated. This
would explain such a high P-to-Al atomic ratio. Something similar oc-
curs with the TE12B0-26019-16 sample, which has a Ca content of near-
ly 6% and a P/Al atomic ratio of around 3.3; generally speaking, these
samples are high in Ca.

Fig. 6 shows the high baseline of the measurement — around 1600
counts. This indicates that a large quantity of amorphous materials is
present, thus supporting the hypothesis we have outlined.

The values of this P/Al atomic ratio for the 23 beads that give a
diffractogram compatible with variscite are diverse and vary between
a little less than the unit and a little less than six. Despite the fact that
accepted values for Iberian variscite are around 0.8-1.8, values above
2 indicate the presence of abnormally-high quantities of Fe or Ca. In
the case of the Fe, it would appear to be substituting the Al, leading to
strengite [FePO4-2H,0] as a minor crystalline phase. We are not able
to detect this phase from the diffractograms, so it is unlikely that our
samples contain strengite (Odriozola, 2014).

On the other hand, the high presence of Ca could be explained by the
mineral's origin, given that along with variscite it often crystallises
crandallite [CaAl5(PO4)2(OH)s - H,0], wavellite, [Als(PO4)»(OH,F)3.5H,0],
apatite [Ca;o(PO4)s(OH,F,Cl),] ... which are calcium phosphates that
often appear in the same phosphate deposits as variscite — see the
European mines of Pannece, Sarrabts and Can Tintorer (Camprubi et al,,
1994; Fernandez Turiel et al., 1990; Marini et al., 1989; Massé, 1971) at
the mines of Fairfield (Utah, USA) (Larsen, 1942a, 1942b, 1942c) and
the deposits of Woodland in Australia(Willing et al., 2008). On the Terena
Synform, where Pico Centeno is situated, zones in which different phos-
phates appear together with variscite have been found, e.g. aheylite
[Fez + AIG(PO4)4(OH)84H20] and turquoise [CUAls(PO4)4(OH)g4H20],
but calcium phosphates have never been detected (Odriozola and
Villalobos Garcia, 2015), even though Moro et al. (1995) define these de-
posits as aluminium phosphates (Fe, Ca). Conversely, in the Alcafiices
Synform, we have detected calcium phosphates, e.g. crandallite
[CaAl3(PO4)2(OH)s- (H20)].

Of these 23 beads that correspond to aluminium phosphates, 7
have very high P-to-Al atomic ratios and high Fe and Ca contents,
which would mean iron and calcium phosphates could be present
as minor crystalline phases or amorphous material (Table 1). In
this respect, in previous articles (Odriozola, 2014; Odriozola et al.,
2010b) we have argued that the anomalous P-to-Al atomic ratio
values found in variscite from Iberian sources were due to structural
variations stemming from their paragenesis. Thus the P-to-Al atomic
ratio is a suitable method for distinguishing between sources due to
the particular paragenesis of each source. In this respect, and bearing
in mind what has been said previously, it would appear evident that
the high Ca values of the Castillejo del Bonete samples indicate that
they originate from a source in which calcium phosphates can be
found alongside variscite.

If we compare the P-to-Al atomic ratio values of the 23 examples of
variscite of Castillejo del Bonete with the data available from the Iberian
mines, we can see that the beads of Castillejo del Bonete may have had
different origins. On the one hand, those with values between 0.8 and
1.4 could be from Aliste (Zamora), although those lower values (>1.1)
could also indicate they originated in Can Tintorer (Barcelona), as can
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Fig. 6. XRD pattern of sample TE12B0-26019-24 compared to Salvador and Fayos (1972) ICDD 25-18 card.
Table 1
Elemental composition (atomic %), P-to-Al atomic ratio, most probable proxy and mineralogy of Castillejo del Bonete studied samples and Fuente Alamo V5 bead cited along the text.
Al Si P Ca Ti \Y Cr Fe P/Al Proxy Mineralogy
1 TE12B0-26019-1 22.62 51.77 22.25 0.57 1.53 0.16 0.3 0.79 0.98 CT \%
2 TE12B0-26019-3 22.38 38.23 35.08 1.99 0.25 0.09 0.28 1.7 1.57 PC V+Q?
3 TE12B0-26019-4 27.00 30.53 38.39 2.01 0.22 0.13 0.52 1.2 1.42 PDLC \Y
4 TE12B0-26019-5 18.17 29.95 46.32 2.96 0.49 0.45 0.27 1.39 2.55 ? M (89%) + Q (11%)
5 TE12B0-26019-6 30.73 27.52 39.88 0.94 0.12 0.09 0.26 0.47 13 PDLC \Y
6 TE12B0-26019-7 22.33 294 42.77 1.73 0.39 0.24 0.42 2.72 1.91 PC \Y
7 TE12B0-26019-8 24.61 51.93 203 249 0.09 0.13 0.17 0.27 0.82 CT V + (Cu,Mg)-Si
8 TE12B0-26019-10 22.98 6.22 64.31 1.75 0.48 0.5 1.1 2.66 2.8 ? \Y
9 TE12B0-26019-12 25.37 49.27 22.62 143 0.12 0.1 0.17 0.92 0.89 CT \Y
10 TE12B0-26019-13 26.99 12.33 55.64 0.89 0.32 0.14 0.34 3.35 2.06 PC \
11 TE12B0-26019-14 9.08 17.95 48.03 6.98 0.77 0.69 1.27 15.23 5.29 ? M
12 TE12B0-26019-15 33.19 18.35 45.83 1.06 0.23 0.13 0.24 0.97 1.38 PDLC \Y
13 TE12B0-26019-16 13.38 34.19 43.16 5.93 0.18 0.69 0.94 1.54 3.23 ? \Y
14 TE12B0-26019-17 17.04 25.68 413 4.76 0.67 1.17 0.81 8.57 2.42 ? V+Q
15 TE12B0-26019-18 38.26 8.55 50.76 0.56 0.29 0.11 0.22 1.26 133 PDLC \Y
16 TE12B0-26019-21 29.93 35.16 3249 1.64 0.13 0.05 0.18 0.42 1.09 CT \Y
17 TE12B0-26019-22 20.47 253 49.4 2.92 0.23 0.14 0.39 1.15 241 ? \%
18 TE12B0-26019-23 27.57 35.24 33.27 2.19 0.42 0.12 0.25 0.94 1.21 PDLC \Y
19 TE12B0-26019-24 3.6 38.55 19.89 20.35 2.13 0.93 1.51 13.02 5.53 ? \Y
20 TE12B0-26019-25 22.18 39.88 32.24 3.14 0.18 0.07 0.17 2.14 1.45 ? V+M
21 TE12B0-26019-27 36.88 9.82 50.85 0.6 0.1 0.17 0.26 1.32 1.38 PDLC \%
22 TE12B0-26019-28 20.18 50.01 23.58 4.03 0.31 0.23 0.23 1.44 1.17 PDLC \Y
23 TE12B0-26019-29 20.81 15.05 53.16 2.65 0.39 0.17 0.52 7.26 2.55 - \Y
Al Si P K Ca Ti \Y Cr Mn Fe Mineralogy
24 TE12B0-26019-2 14.73 74.88 132 0 5.23 0.78 0.47 2.48 0.11 0.09 Ca-Si
25 TE12B0-26019-9 2134 45.5 27.64 0 2.53 0.28 0.29 0.41 2.01 1.29 ?
26 TE12B0-26019-11 12.8 54.4 16.49 0 6.62 0.76 0.52 0.87 7.53 1.29 ?
27 TE12B0-26019-19 15.59 73.72 2.96 1.55 5.61 0 0 0.23 0.01 0.32 Mo
28 TE12B0-26019-20 20.57 61.47 13.86 0 2.98 0.16 0.06 0.15 0.75 0.67 ?
29 TE12B0-26019-26 25.39 31.64 38.39 0 1.88 0.22 0.06 0.19 223 1.51 ?
30 TE12B0-26019-30 0 353 0 19.2 13.7 3.68 0.52 0 0 27.68 Mo
31 TE12B0-26019-31 15.2 713 0 6.7 24 0.71 0.03 0 0 3.67 Mo
32 TE12B0-26019-32 15.6 74.6 0 5.1 14 0.67 0.02 0 0 2.53 Mo
33 TE12B0-26019-33 183 56.6 0 21.7 2.4 0.19 0.08 0 0 0.51 Mo
34 TE12B0-26019-34 119 71.7 0 103 5.2 0.21 0.05 0 0 0.38 Mo
Al Si P K Ca Ti \Y Cr Mn Fe Mineralogy
35 V5 (Fte. Alamo)? 36.92 6.33 50.41 2.02 2.93 \Y

@ Original values expressed on %. Here transformed to % atomic.
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be deduced from the P-to-Al ratio distribution graph (Fig. 7). On the
other hand, values greater than 1.5 and lower than 2.0 could be related
to Pico Centeno's (Huelva) values.

It is important to bear in mind that the Barcelona and Zamora mines
overlap, with P-to-Al ranges close to 1 (Fig. 7). Therefore, it could be in-
correct to assume that they are of Barcelona origin; in this case, it is im-
portant to treat the results with caution. Consequently, Edo et al. (1995)
propose the use of Si and Ca to distinguish between the minerals of Can
Tintorer, which are more calcareous, and those of Aliste, with quartz in-
tergrowth. Meanwhile, Herbaut et al. (2004) propose the use of V, Cr
and Fe to distinguish the pieces' origins. In any case, on the basis of
the polycrystalline mixtures, it would seem that, although the P-to-Al
atomic ratio gives us an indication of the origins of the green phosphate
deposits from the peninsula, elements such as Ca and Si should also be
explored in conjunction with one another, given that aluminium phos-
phates usually precipitate together with calcium phosphates and have
quartz intergrowth in many cases. If we look at the following ternary di-
agram (Fig. 8), whose vertices represent the P-to-Al atomic ratio and the
Si and Ca atomic content, we can see that the separation between
sources is absolute.

The non-parametric density estimation plotted in Fig. 8 for each
of the studied sources clearly shows that using P-to-Al atomic ratios
in conjunction with silica and calcium atomic values can be a reliable
argument for source differentiation as the combined variation of
these elements is smaller within source than between sources. It

Si at%
100

can, however, be observed that a small overlap occurs between
Palazuelo de las Cuevas and Can Tintorer on the lower silica values,
albeit we expect to shorten Can Tintorer dispersion when new data
become available reducing this already small overlap to insignificant.

The P-to-Al, Si and Ca atomic values from Castillejo del Bonete gross-
ly fit the Palazuelo de las Cuevas value distribution. There are, however,
a group of values from Castillejo del Bonete that do not fit into any of the
calculated sources' density estimates, implying that perhaps we could
be dealing with a material whose origins are unknown. However, both
Pico Centeno and Aliste can be ruled out, bearing in mind the data
now available.

Studies carried out recently on Fuente Alamo's beads (Pozo et al.,
2002) indicate that, in the same time period as those of Castillejo del
Bonete, many different raw materials were used for beadworking as
attested to in Iberian Late Prehistory — see Dominguez Bella (2012).
At Fuente Alamo the use of muscovite, bone, fluorite, silver, variscite
and micas has been documented. In particular, variscite bead V5 of
Fuente Alamo had rather high Ca and Si values, without reaching the ex-
treme values of Castillejo del Bonete for Si. Pozo et al. (2002) propose
that this variscite sample originates from Can Tintorer and that the mus-
covite samples, based on their purity, are from the Middle East.

We do not believe it feasible that the variscite beads of Casillejo del
Bonete and Fuente Alamo geographical origins are located at Can
Tintorer, not only because the P-to-Al atomic ratio, Ca and Si values
make it unfeasible, but rather because it would not make sense chrono-
logically, given that the time period of the Can Tintorer mines is earlier
than that of Castillejo del Bonete (Fig. 9). One could argue, however, that
the variscite bead was a relic.

In any case, the data available for Can Tintorer are limited and widely
dispersed, so we cannot be absolutely certain at this juncture that the
bead with higher Ca values does not originate from Can Tintorer.

3.1.2. Gallery 3

The DCLRS of the bead that was recovered in Gallery 3 indicates that
the raw material is cellulose. In other words, we are dealing with wood-
en beads (Fig. 10).

We have radiocarbon dated this wooden bead. The result shows that
the bead was most likely made out of fossil wood (CNA-3222.1.1,
36,520 £ 670 BP, 2 sigma: 40,214-37,783 cal. BC).

Castillejo del Bonete
Fuente Alamo

Can Tintorer

Pico Centeno

Palazuelo de las Cuevas
Las Pefas de Quiruelas

> 0 o

o

700
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Fig. 8. P-to-Al atomic ratio, Si and Ca ternary plot of the Iberian variscite source - with non-parametric density estimate - Las Pefias de Quiruelas production loci, and beads from Castillejo

del Bonete.
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3.2. Cerro Ortega

The beads from Cerro Ortega were made from different raw mate-
rials. The X-ray diffraction (Table 2) tells us that two of them were
made from clinochlore (Fig. 10), one from calcite and another from
enstatite (Fig. 11).

On the other hand, the DCURS indicates that two of the beads were
made from wood, as the Raman signal matches that of cellulose.

Clinochlore [(Mg,Fe™2)sAl(SisAl)O;(OH)g] is a silicate mineral from
the chlorite family which normally appears in metamorphic or magne-
sian rock contexts.

raw materials such as variscite, amber and ivory. However, this consid-
eration is undoubtedly due to its rarity (Taffinder, 1998). In this respect,
Dominguez Bella (2010) cites various places in which the material has
been documented: Sierra de Guadarrama (Torrelodones, Colmenarejo,
Galapagar), the province of Guadalajara (in the Hiendelaencina-
Alcorlo area), Serrania de Ronda, Sierra Morena, Badajoz (Burguillos
del Cerro), Barcelona, Biscay, Almeria and Asturias. Its natural distribu-
tion seems slightly higher than variscite's, but even so it is low enough
to be considered an exotic material.

We have known about this mineral's use in producing body orna-
ments for a relatively short time. Until now, it had only been document-
ed in the Bronze Age cist necropolis of Carapinhais (Sobral da Adiga,
Moura) (Gongalves et al., 2011; Huet Gongalves, 2007), the fortified
Late Bronze Age settlement of Castro dos Ratinhos (Moura)
(Gongalves et al., 2011) and in the artificial cave necropolis of Valle de
las Higueras (Huecas, Toledo) (Dominguez Bella, 2010); no trace of it
had previously been found. Dominguez Bella (2010) states that he has
analysed clinochlore beads in the Basque Country, but he does not spec-
ify the site or number.

The studies that we are conducting as part of the HAR2012-34,620
R + D project can be added to these events. The use of this type of min-
eral has been documented at Cova da Moura (Torres Vedras), Las
Cabezas II (Alburquerque, Badajoz), in a pit tomb on Dinamarca Street
in Valencina de la Concepcién (Valencina de la Concepcidn, Sevilla)
and in La Sima — the Cave of Don Juan (Cazalla de la Sierra, Seville), as
well as those of Cerro Ortega (Fig. 12).

With regard to its use, our available data places it in a time frame
that ranges from the 5th/4th millennium cal. BC in Cova da Moura to

Table 2
Elemental composition (atomic %) and mineralogy of Cerro Ortega studied samples.
ID Mg Al Si Mo K Ca Ti \% Cr Mn Fe Cu Zn Br Sr
1 E - - 13.49 17.03 - 45.55 - - - - 23.14 - - - 0.79
2 C - - - - - - - - - - - - - - -
3 C - - - - - - - - - - - - - - -
4 cl 21.50 26.92 31.46 - - - - - - - 20.12 - - - -
5 Cl 17.65 27.21 4533 - 4.64 - 0.97 0.07 - - 4.13 - 0.00 - -
6 Ca - 15.99 60.30 - 3.57 1.85 0.62 0.03 0.01 0.08 17.48 0.04 0.02 - 0.01

E: ensteatite; C: cellulose; CI: clinochlore; Ca: calcite.
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the 2nd millennium cal. BC in Carapinhais and Castro dos Ratinhos,
passing through the end of the 4th millennium cal. BC in Cerro Ortega,
and second half of the 3rd millennium cal. BC in Valencina de la
Concepcién, Valle de las Higueras, Las Cabezas Il and La Sima. Therefore,
based on the available data there is no clear pattern of use. What does
seem certain, bearing in mind the sheer volume of beads, is that more
clinochlore would have been used during the second half of the 3rd mil-
lennium cal BC. This conclusion can be drawn considering that
Dinamarca Street, Las Cabezas Il and La Sima contained a total of 175
beads compared with 2 from Cerro Ortega (Late Neolithic), 17 from
Carapinhais (Early Bronze Age) and the single bead of Castro dos

Ratinhos (Late Bronze Age). Two clinochlore beads were recorded at
Cova da Moura, dating back to between the 5th millennium cal BC and
the start of the 3rd millennium cal BC.

4. Conclusion

Our analysis of beads and pendants from Castillejo del Bonete
(Terrinches, Ciudad Real) and Cerro Ortega (Villanueva de la Fuente,
Ciudad Real) enable us to make a contribution to the La Mancha region
map of green bead body ornament pieces. The material from El Castillejo
del Bonete shows that these objects were used at the very least during
the late Copper Age/early Bronze Age (2465-2211 cal. BC). Thus, the
outdated concern for delimiting green ornament distribution areas is
discarded and a new argument for a wide circulation across practically
the entirety of the Iberian Peninsula arises. The studied beads fit into a
general trend towards a diversification of colour, shape and raw materi-
al related with the emergence of farming and village life that lasts from
6th/5th millennia cal. BC to the end of the 4th millennium cal. BC, when
green stones and particularly variscite began to dominate the archaeo-
logical record (during 3rd millennium cal. BC and peaking at 2700-
2300 cal. BC (Villalobos Garcia & Odriozola, 2016)). Parallel to variscite
apogee, a process of growing social inequality and hierarchisation
started (Chapman, 2008, 2003; Gilman, 1981) that ended in the 2nd
millennium cal. BC with the consolidation of hierarchised societies,
complex socio-political structures and ‘social stratification’ (Garcia
Sanjuan, 2006). It was then when variscite was substituted by green
micas and new signifying objects made out of gold or silver (Odriozola
etal,, 2015).

New questions arise as to how this green ornament usage system
functioned, what exchange networks involved exactly and what the re-
lationship was between these circumstances and symbolic, ethnic and
systems of social representation.

Fig. 12. Distribution map of clinochlore beads in Iberia, studied sites and all the sites with beads demonstrated to be made out of clinochlore by means of XRD. Elaborated from our own
database (R + D project HAR2012-34620) and published data (Dominguez Bella, 2010; Gongalves et al., 2011; Huet Gongalves, 2007).
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The mineralogical and composition analyses conducted on the beads
of El Castillejo del Bonete suggest that there was an as-yet-unknown
variscite outcrop. By way of a hypothesis, we propose that it could
have supplied the south-eastern region of the peninsula with the raw
material for the green ornaments made from this material.

Also, in this study we provide the identification of clinochlore beads
at Cerro Ortega. So far, only half a dozen prehistoric sites with
clinochlore beads have been reported. Their distribution throughout a
large part of the Iberian Peninsula, widespread even with regard to nat-
ural sources of this type of material, means that neither a possible origin
nor a distribution mechanism for the raw material can be suggested.

To date, we can only suggest that various minerals were used to
make green body ornaments on the Iberian Peninsula in Late Prehistory,
and occasionally exotic materials were preferred to other similar or
identical local materials. This means that there were occasions during
which the pure model “down-the-line/prestige chain” (Renfrew,
1975) was not followed, which would indicate that alterations were
made. What form these took (cultural, social, political exchanges, etc.)
is something we shall delve into more deeply once we have further in-
formation (Benitez de Lugo et al., 2015).
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