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ABSTRACT

The aim of this paper is to examine the craftwork on hard materials of animal origin from the Iron Age of the southeast of the Iberian Penin-
sula. We deal with the processes of craftsmanship, transmission of knowledge and the circulation of ivory combs and perforated bone plates.
The Cultural Inheritance Theory offers a framework to help identify social dynamics in the craft productions and the transmission of the cultural
knowledge between and among individuals (vertical, horizontal or oblique). Therefore, the consequences of these cultural transmission proces-
ses will be different for each artefact. This could be used to investigate relative levels of standardization within and between groups.

For this we use various morphometric measurements related to the technological process of making combs and perforated plates. The
results point to an oblique transmission with particularities linked to each object related to their formal and decorative characteristics and owing
to their raw materials.

RESUMEN

El objetivo de este articulo es examinar la artesania sobre materias duras de origen animal de la Edad del Hierro en el sureste la Peninsula
Ibérica. Trataremos los procesos de artesania, transmision de conocimientos y circulacion de peines de marfil y placas perforadas de hueso.
La Teoria de la Herencia Cultural ofrece un marco tedrico para ayudar en la identificaciéon de la dindmica social de la produccién artesanal y
las formas de transmisién del conocimiento cultural (vertical, horizontal u oblicua). Por tanto, las consecuencias de estos procesos de trans-
mision cultural seran diferentes para cada artefacto. Esto puede utilizarse, también, para investigar los niveles relativos de estandarizacion
dentro y entre grupos. Para ello utilizamos varias medidas morfométricas relacionadas con el proceso tecnolégico de elaboracion de peines
y placas perforadas. Los resultados apuntan a una transmisiéon oblicua con particularidades ligadas a cada objeto, relacionadas con sus
caracteristicas formales y decorativas y sus materias primas.

LABURPENA

Artikulu honen helburua da iberiar penintsulako hego-ekialdeko Burdin Aroko animalia-jatorriko materia gogorrekin egindako artisautza
aztertzea. Artisautza-prozesuak, ezagutzen transmisioa eta marfilezko orrazien eta hezurrezko zulatutako plaken zirkulazioa izango ditugu
hizpide. Herentzia Kulturalaren Teoriak artisautzako produkzioaren dinamika soziala eta ezagutza kulturala transmititzeko formen (bertikala,
horizontala edo zeiharra) identifikaziorako lagungarri den testuinguru teorikoa eskaintzen du. Horrenbestez, transmisio kulturaleko prozesu
horien ondorioak ezberdinak izango dira artefaktu bakoitzerako. Hori guztia talde baitan eta taldeen artean estandarizazioko maila erlatiboak
ikertzeko ere erabil daiteke. Horretarako, orraziak eta zulatutako plakak prestatzeko prozesu teknologikoarekin lotutako neurri morfometriko
batzuk erabili ditugu. Emaitzek agerian utzi dute lehengaiekin, ezaugarri formalekin eta apaingarriekin lotutako eta objektu bakoitzari lotutako
berezitasunak dituen transmisio zeiharra gertatu dela.

M GIUV2015-222 GRAM, Dept. Prehistoria, Arqueologia i Historia Antiga, Universitat de Valéncia, Av. Blasco Ibafez 28, 46010 Spain. Phone:
+34 963864070. consuelo.mata@uv.es.

@ ARQPAT (Arqueologia y Patrimonio), Departamento de Historia, Universidad de Castilla-La Mancha.

©® GIUV2015-222 GRAM, Dept. Prehistoria, Arqueologia i Historia Antiga, Universitat de Valencia.

@ Independent researcher.

® Independent researcher.

® GIUV2015-213 PREMEDOC, Dept. Prehistoria, Arqueologia i Historia Antiga, Universitat de Valencia.

https://doi.org/10.21630/maa.2021.72.11




1 58 CONSUELO MATA PARRENO, LUCIA SORIA COMBADIERA, MARTA BLASCO MARTIN,
ELENA MORA GARCIA, MERCEDES FUENTES ALBERO, JOAN BERNABEU AUBAN

1. INTRODUCTION

The Iron Age societies that developed in the eas-
tern facade of Iberia are currently known as the Iberian
Culture. Iberian Culture spans from the sixth century BC
to the Roman conquest. Iberians developed a high level
of urbanization, complex and complementary economic
strategies (agricultural practice, metallurgy, livestock
breeding, writing, systems of weights and measure-
ments, etc.) and religious beliefs, varying scales of tra-
de and exchange, standardized funerary rituals, social
stratification and independent socio-political territories
(Ruiz-Rodriguez and Molinos, 1998; Bonet and Mata,
2014; Grau and Vives-Ferrandiz, 2018; Grau and Rueda
2018).

Although there have been some attempts to iden-
tify specialized crafts (Mata-Parrefio and Pérez-Jorda,
2000; Mercadal, 2005), little research has been con-
ducted on the hard animal products manufactured by
the Iberian people. In fact, these kinds of craftworks had
been made invisible by archaeological research, which
has tended to privilege other classes of objects more
common in the Iberian sites. These objects, however,
are found all over Iberian sites, as ornaments and utilita-
rian objects that would form part of daily activities and/
or symbolic practices (Blasco Martin, 2020).

The present work explores new approaches to te-
chnological practices and their transmission, drawing
on the analysis of two different sets of objects elabora-
ted using these raw materials: ivory combs and perfora-
ted bone plates. Based on the raw material, the combs
are assumed to be examples of a specialized craft, un-
like the perforated plates. How, then, can we approach
this problematic?

Specialization is a complex phenomenon. Accor-
ding to Costin (1991: 4): “Specialization is a differentia-
ted, regularized and permanent production system in
which producers depend on extra-household exchange
relationships at least in part for their livelihood, and con-
sumers depend on them for acquisition of goods they
do not produce themselves”. As Costin and others stres-
sed, there are significant differences concerning the or-
ganization of production (part or full-time specialist); the
products themselves (utilitarian or elite consumption),
and the complex set of production networks needed to
make a single item. All these hinder an archaeologica-
lly-based approximation to identify the existence of spe-
cialization in a protohistoric context.

Our proposal is to use an approach that draws on
the Cultural Inheritance Theory, also known as the Dual
Inheritance Theory (Boyd and Richerson, 1985; Richer-
son and Boyd, 2010). It is based on the premise that
genes and culture provide separate, albeit linked, sys-
tems of inheritance, variation and evolutionary change
(Shennan, 2002, 2009; O Brien and Bentley, 2011).

When employing evolution as a means to explain
changes in cultural traits, it is important to know how

they are transmitted. In fact, as shown in previous works
(Eerkens and Lipo, 2005, 2007), the amount of varia-
tion expected in a population is heavily dependent on
the modes and rules in which information is transmitted.
More remarkably is the differential distribution of this va-
riation produced for the same rules between different
groups of a population (Shennan, 2009).

Drawing on this theoretical framework, our intention
here is to determine whether the combs and perfora-
ted plates were the result of specialized craftsmanship,
which would imply the concentration of production in
fewer hands — and thus an example of oblique trans-
mission — or if both types were subject to different
types of transmission and learning processes (oblique
vs vertical or horizontal) (Fig. 1).

Modes of Cultural Transmission
Vertical or Horizontal One-to-many Concerted or many-
arent-to child or to-one
i coriaﬁious % % i %
—
R AEER S
Transmitter Parent(s) Unrelated Teacher/leader/media QLS members G
social group
Tr i Child Unrelated | Pupils/citizens/audi Younger memb
Acceptance .
Intermediate .
. of . difficuly Easy Easy Very difficult
innovation
Variation
between
individuals High Can be high Low Lowest
within
Variation
between High Can be high Can be high Smallest
groups
C“““Fa‘ Slow Can be rapid Most rapid Most conservative
evolution

Fig.1. Modes of Cultural Transmission (After Shennan 2002: 50). / Modos
de Transmision Cultural (a partir de Shennan 2002: 50).

In a one-to-one (vertical) transmission mode, varia-
bility in production sequences is expected to be high
within sites and should be equal to or exceed differen-
ces between sites. On the contrary, when oblique trans-
mission is prevalent, we can expect a lower variability
within a site but one that can be high between sites, de-
pending on whether transmission occurs only within or
also between communities. In this latter case, artefacts
would be produced by individuals who learned the te-
chnigues not from their parents, but rather from experts
within the community (Fig. 1).

Although it is true that oblique transmission is not
synonymous with a high degree of specialization (Cos-
tin, 2001; Costin and Hagstrum, 1995), the latter (as
master / apprentice transmission) can be considered a
special case of the former (Hosfield, 2009).

Generally, oblique transmission implies a wider, al-
though diverse, geographical distribution than vertical,
because here one production unit supplies many social
groups, resulting in a lower variability between sites.
This, in turn, depends on whether the learning is com-
munity-centered, with few or no movements of artisans
around communities, or if they can move within commu-
nities. Moreover, in a specialized workshop context, pro-
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ducts can move (via trade or any form of exchange) be-
tween more or less distant communities; all these factors
would affect the spatial pattern of variability and should
be taken into account when evaluating the results.

Although this framework has commonly been
used to trace cultural evolution (McClure, 2011), other
approaches have focused on analyzing variability du-
ring a basic period of time in order to evaluate alterna-
tive transmission modes (Coto-Sarmiento et al., 2018).
The aim of this paper is similar to the second one: By
analyzing the variability of combs and plates, we try to
evaluate three different but related questions:

- Are combs and plates the result of different pro-
cesses of information transmission (oblique vs vertical)?

- Are combs and plates the result of oblique trans-
mission, but with different specialization degrees (com-
munity-centered vs master/apprentice)?

- Are combs and plates present in the same or in
different interaction networks?

|| viLLARICOS

2. MATERIALS AND METHODS

2.1. Studied sample and sites

As stated above, we examine two kinds of artefacts:
combs and plates. Both are a representative sample of
manufactured hard animal materials of lberian socie-
ty. Moreover, they require specific technical knowled-
ge and tools for their elaboration (Mata-Parrefio et al.,
2017, 2018; Mora-Garcia, 2018).

Our choice was also influenced by the geographi-
cal distribution of these objects and their different raw
materials. They share, broadly speaking, the same
core area: the southeast of the Iberian Peninsula (Fig.
2). Moreover, they were produced using different raw
materials: the former are of exogenous provenance
(elephant ivory) and the latter are of local origin (bones
from domestic or wild mammals).

The combs are rectangular or trapezoidal plates,
with a row of teeth. They are almost always decorated

I'v

RO DOS PINS

26-45

5 @
m @

PLATES COMBS

HUCHE

Fig.2. Iron Age sites in Iberian Peninsula with combs and plates. (Map WMTS http://www.ign.es/wmts/mdt). The size of the circles and squares shows the
number of pieces in every site. / Yacimientos de época ibérica con peines y placas. (Mapa WMTS http://www.ign.es/wmts/mdt). El tamafio de los circulos y
cuadrados muestra el niumero de piezas en cada yacimiento. Els Vilars (Arbeca, Lleida); Turé dels dos Pins (Cabrera de Mar, Barcelona); Puig Castellar (Santa
Coloma de Gramenet, Barcelona); Puntal dels Llops (Olocau, Valéncia); Tossal de Sant Miquel (Lliria, Valéncia); Kelin (Caudete de las Fuentes, Valéncia); La
Serreta (Alcoi- Cocentaina- Pendguila, Alicante); Alctdia (Elx, Alicante); Cerro de las Cabezas (Valdepefias, Ciudad Real); El Chuche (Benahadux, Almeria);
Cerro de la Cruz (Almedinilla, Cérdoba); Pajar de Artillo (Santiponce, Sevilla); Corral de Saus (Moixent, Valencia); Bastida de les Alcusses (Moixent, Valéncia);
Albufereta (Alacant); Coimbra del Barranco Ancho (Jumilla, Murcia); El Cigarralejo (Mula, Murcia); Villaricos (Almeria); Cerro del Santuario (Baza, Granada).
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by means of incision or carving techniques, with geo-
metrical motifs and vegetal or zoomorphic figures (Fig.
3). They are objects associated with hair care and even
beard care. Combs are a minority production between
those made on hard animal material. However, they are
the most common artefact considering those made on
ivory (Blasco Martin, 2020; fig.6.10 and 528-530).

Height

End part

CONSUELO MATA PARRENO, LUCIA SORIA COMBADIERA, MARTA BLASCO MARTIN,
ELENA MORA GARCIA, MERCEDES FUENTES ALBERO, JOAN BERNABEU AUBAN

Thus far we have catalogued 19 ivory combs from
11 sites, dated from the end of the third to the beginning
of the second century BC (Fig. 2; Table 1) (Mata-Parre-
fio et al., 2017). The most numerous and best preserved
set of ivory combs is from the Cerro de las Cabezas
(Valdepefias, Ciudad Real).

Height medial part

Height teeth Fig.3. Above: Ivory comb from El Cerro

de las Cabezas. Below: Bone plate from
El Cigarralejo. Both objects are exhibited
as an example of analyzed artefacts,
on which we have indicated parts and
measures that will be referenced in the
methodological part. / Arriba: Peine de
marfil de El Cerro de las Cabezas. Abajo:
Placa de hueso de El Cigarralejo. Ambos
objetos se muestran como ejemplo de
los artefactos analizados, sobre ellos se
sefialan las partes y las medidas emplea-
das en el anélisis metodologico.

End part

Site S.:.’gf;g:/ An(-::I:::)ts Context Chronology Reference
Cerro de las Cabezas (CC) 14 ha Combs (6) Domestic 3 century BC Vélez and Pérez-Avilés, 2008, 2010; Carmona, 2013
Edeta/Tossal de Sant Miquel (TSM) 10 ha Combs (3) Domestic 3 century BC Bonet, 1995
La Serreta (S) 5.5 ha Combs (2) Domestic 39 century BC Font, 1970

75 tombs Plates (3) Funerary 4 century BC Aura and Segura, 2000
Cerro de la Cruz (CCR) 5ha Combs (1) | Rubbish dump 39 century BC Vaquerizo et al., 2001
El Chuche (CH) 17 ha Combs (1) Domestic 3 century BC Museum of Almeria
L Alcidia (A) 6ha Combs (1) Domestic 3 century BC? Ramos, 1956
Plates (1) Domestic 3 century BC? Ramos, 1956

Kelin (K) 10 ha Combs (1) Domestic 39 century BC Mata, 2019
Puntal dels Llops (PLL) 0.08 ha Combs (1) Domestic 3 century BC Bonet and Mata, 2002
Puig Castellar (PC) 0.4 ha Combs (1) Domestic 3 century BC Serra-Rafols 1942
Pajar de Artillo (PA) - Combs (1) Domestic 3 century BC Luzén, 1973
Turé dels dos Pins (TDP) 94 tombs Combs (1) Funerary 39 century BC Garcia i Rosello, 1993
El Cigarralejo (EC) >500 tombs | Plates (45) Funerary 4" century BC Cuadrado, 1987
Coimbra del Barranco Ancho (CBA) 160 tombs Plates (26) Funerary 40-39 century BC | Garcia-Cano 1997, 1999; Garcia-Cano et al. 2008
Cerro Santuario (CS) >178 tombs | Plates (3) Funerary 4" century BC Ruiz de Haro, 2015
La Bastida de les Alcusses (B) 4.5 ha Plates (3) Domestic 4 century BC Bonet et al. 2011
Els Vilars (EV) 0.22 ha Plates (1) Domestic 6" century BC Junyent and Lépez 2017
Corral de Saus (COS) 17 tombs Plates (1) Funerary 2 century BC Izquierdo 2000
L’Albufereta (AL) 267 tombs Plates (1) Funerary 4h-20d century BC Verdu 2015
Villaricos (V) >1000 tombs | Plates (2) Funerary 6"-1¢t century BC Siret 1908

Table 1: Information of iberian settlements and necropolis where combs and perforated plates were found. / Informacion de los yacimientos y necrépolis ibéri-

cas con peines y placas perforadas.

" Another ivory comb from EI Puig de Sant Andreu (Ullastret) was recovered in excavations during 2018. These excavations are still in process
and for that reason we do not consider that comb here.
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The perforated plates are rectangular, flat or slightly
concave. They have one to three rows of longitudinal
perforations. Most were found in necropolises dated to
the fourth century BC. Although we know that the plates
were manufactured before (Junyent and Lépez, 2017:
132) and after (Izquierdo, 2000: 241) that time, there are
very few known cases (Fig. 2, Table 1). For this reason,
in this work we use only those located in fourth and third
century BC contexts.

Similar objects have been reported in different
chronological contexts as narrow back-strap looms (Le-
roi-Gourhan, 1943: 236-65). Experimental works show
they were uses as small horizontal looms since the Neo-
lithic (Ruano and Montero, 1989; Meneses, 1993: 332;
Cardito-Rollan, 1996).

The full sample consists of 84 loom plates from 10
sites (Fig. 2, Table 1), with a significant concentration in
two of them: El Cigarralejo (45) and Coimbra del Barran-
co Ancho (26). Unlike the combs, the vast majority (79)
come from mortuary contexts.

2.2. Morphotechnological analysis and quanti-
tative indexes

As mentioned, to conduct the current study, we
draw on the Theory of Cultural Inheritance, applying
methods that include both artefact and knowledge. The
knowledge base refers to the technological practice:
gestures, skills and capacities (McClure, 2011).

To this end, we worked with a series of measures
and indices. Some of these refer to public attributes of
the artefacts, such as decoration, which is visible and
easily subject to processes of social interaction and ho-

rizontal transmission. Others, meanwhile, refer to private
attributes, that is, those that reflect productive proces-
ses and which are not perceptible in the final product.
Differentiating between the two types of attributes is key
when assessing the distribution of the extant variation.
To conduct this work, we examined all the pieces, mea-
suring and photographing the actual artefacts, using a
Dino-lite digital microscope. The measures and indices
used were:

1) Production Task Index (PTI) which, in both
combs and loom plates, relatively measures each deci-
sion in the chalne opératoire that generates a variation
in the production cost. The chaine opératoire approach
emphasizes all the steps of the production sequence
equally (Lemonnier, 1986; Bleed, 2001). But here we
need a useful tool to compare technological comple-
xity between objects. The Production Task Index (PTI)
provides us with just such a tool to aggregate chaine
opératoire data into a single value. In practice, the PTI
assesses efficiency and labor investment in production
tasks (McClure, 2011).

The manufacture of an artefact involves a complex
sequencing of a process formed by elementary activi-
ties, each with possible alternatives. These are the acti-
vities we measured, using different scores, since each
of these gestures and their possible alternatives enable
us to approach the people and ideas behind the cultural
material. First, we developed a general index conside-
ring the entire production system for each artefact. We
then addressed groups of tasks, differentiating between
technological or formal activities related to the decora-
tion and the attributes that possibly correspond to func-
tional needs (Table 2).

Combs variables Valued types and points

Plates variables

Valued types and points

Small (<3000) = 2

Total Area (mm?) Middle (3000-4000) = 3

End part

No differentiated =1
Differentiated =2

Complex Relief = 3

Big (>4000) = 4
Straight =1
<1600 =1
Teeth Area (mm?) 1600 = 2 Form end part Rounded =2
> =
Triangular =2
Yes =1 . .
Top part moulded No <0 Delineation end part Serrated =1
Moulding =1
. ) mg. ) ) Straight =1
Lateral moulded Simple Relief = 2 Delineation plate

Discontinuos =2

Decoration medial Part

N° decoration techniques = 0, 1, 2

Decoration

Simple circle =2
Concentric circle =3

N° concentric circles

=0,1,2,3

One =1
Decoration top part N° decoration techniques = 0, 1, 2 Rows Two =2
Three =3
No =1 Table 2: Variables and point va-
Decoration lateral tooth | N° decoration techniques = 0,1 |f| Perforation biggest end part lues (in bold) associated with
Yes =2 the calculation of Production
Incision =1 Task Index (PTI) in combs and

plates. / Variables y puntuacio-
nes (en negrita) asociadas al
célculo del Indice de produc-
cion de tareas (PTI) en peines
y placas.
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The technological attributes of the combs are Total
Area and Teeth Area. The Total Area was used as a
proxy for the cost of acquiring the raw material plus the
elaboration of the preform we used the total surface of
the comb’s plaque, in mm?, as a proxy for the acquisi-
tion cost, assuming that the larger the size, the higher
the cost. Teeth Area represents the work invested in
sawing the teeth, which is the most delicate step in the
chaine opératoire, as has been shown in different expe-
rimental works (Picod et al., 2016; Mata-Parrefio et al.,
2018). The shape of the top part of the combs was also
taken into account to evaluate the work invested and
the decoration was also rated. In addition, the decorati-
ve techniques and moulded sides were considered as
public attributes, assessed according to the difficulty of
design and manufacture (Fig. 3, Table 2).

For the loom plates, the formal attributes conside-
red were the differentiated or non-differentiated end
parts, their shape and the delineation of the body. In
addition, we considered the decorative techniques and
their presence on one or both sides of the object (Table
2). These items are important to estimate the time and
effort invested in manufacturing each artefact. As this
is the first study including all bone plates that exist in
the Iberian Peninsula, we propose a typological classi-
fication, considering the variables assessed on the PTI
(Mora-Garcia, 2018).

In contrast with PTI, which combines public and pri-
vate attributes, we also took into account other indices
that mainly refers to private attributes.

2) Shape Index (Sl) quantifies the general shape of
the combs. It is calculated by dividing the height of the
comb by the width.

3) Teeth Width (TW) measures the width of the part
of the comb occupied by the teeth. We were able to cal-
culate this mainly due to the good state of preservation
of the artefacts.

4) Teeth Index (Tl) is the proportion between the
height occupied by the teeth and the total height of the
comb. In contrast to Teeth Width, this measure does not
depend on the size of the piece.

5) Circle Shape Index (CSI) determines the rela-
tionship between the horizontal and vertical diameters
of the incised circles, as we observed small differences
between them. Such differences are either due to the
curvature of the piece or to the hand movements used
to make the circles. These variations are also found in
replicas in experimental works (Mata-Parrefio et al.,
2018). We always used the measurement of the interior
circle, as it was the only one that could be compared
across all the pieces with this type of decoration.

6) Overlapping Circle Index (OCI) is the relationship
between the maximum diameter of the smallest circle
and the next one (Fig. 3). This measure could evidently
only be obtained in pieces with two or more concentric
circles.

These last two indices (CSI and OCI) were develo-
ped in order to identify common patterns or disruptive
elements in making the circles, given that we believe
they may have been made with specific, fixed-diameter
tools. Depending on the measures of the tool and the
craftspeople’s skills, the results are circles with varying
degrees of regularity and a greater or lesser separation
between the concentric circles.

3. RESULTS

All the data obtained were treated taking into ac-
count the most numerous sets of artefacts and the most
complete objects: Cerro de las Cabezas (CC) for the
combs and El Cigarralejo (EC), Coimbra del Barranco
Ancho (CBA) and La Serreta (S) for the perforated pla-
tes, and comparing them with the overall sample (Ta-
ble 3). It is worth noting that the sample is very small
for some of the sections, especially in the case of the
combs. It's important pointing that to compare the va-
riables of our populations, we used the coefficient of va-
riation (CV), which determines the degree of variability
between series of frequencies, regardless of the scale
used. Given the factors conditioning the available sam-
ple, we applied the CV between the sites and the total
population (Table 3).

Speaking overall, it can be underlined that the Co-
eficient of Variation corresponding to each site was
always lower than that of the set of artefacts, except
for the Production Task Index of plates. These results
are within the expected values if the transmission of
information is oblique. The variation within each site,
however, is clearly higher in the measures comparing
absolute values (PTI, TW and Sl) than for the indices
measuring the proportions of the pieces (CSI, OCI and
TI). This aspect is worth commenting upon separately
for each of these groups of measurements:

e The variation in the indices related to circles is, with only
small differences, practically the same in all the sam-
ples. The low and similar CV in OCI suggests a high
level of standardization in production (Table 3, Fig. 4).

0,100
0,090
0,080

0,070
0,060
0,050
0,040
0,030
0,020
0,010 . l
0,000
CSlI ocCl

ECC mAll (combs) mEC = CBA mAll(plates)

Fig.4. Coefficient of variation of Circle Shape Index (CSl) and Overlapping
Circle Index (OCl) in both combs and plates. / Coeficiente de variacion del
Indice del Area del Circulo (CSI) y del Indice de Solapado de los Circulos
(OCl) en peines y placas.
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COMBS PERFORATED PLATES
Cerro de las Cabezas | All sites | El Cigarralejo | Coimbra Barranco Ancho | La Serreta | All sites
y 0.951 0.958 0.855 0.952 0.892 0.885
o] 0.016 0.018 0.07 0.069 0.048 0.08
Circle Shape Index (CSI)
N (n) 21(4) 32(7) 76(25) 26(4) 14(3) 136(35)
cv 0.016 0.019 0.082 0.072 0.054 0.09
y 0.555 0.557 0.621 0.613 0.606
0.029 0.034 0.041 0.026 0.042
Overlaping Circle Index (OCl)
N 21(4) 32(7) 20(8) 6(1) 29(10)
Ccv 0.073 0.076 0.066 0.042 0.086
y 0.464 0.483
o] 0.059 0.092
Shape Index (SI)
N (n) 4 11
cv 0.127 0.19
y 72.52 73.05
5.37 11.55
Teeth Widht (TW)
N 4 10
cv 0.089 0.158
y 0.582 0.599
0.027 0.042
Teeth Index (TI)
N 4 10
cv 0.046 0.07
y 12 7.1 9.826 8.923 9.512
o 4.15 3.58 1.736 1.071 1.576
Production Task Index (PTI) Range 4/18 6/18 7114 7/13 714
N 5 15 23 13 43
CVv 0.334 0.42 0.177 0.12 0.166

Table 3: General table with results of different measures and indices analyzed. We specify the value of mean (u), standard deviation (o), sample (N), range
(R) and coefficient of variation (CV). The circles indices, the number of combs or plates (n) and the number of circles measured (N) is detailed for each
case. / Tabla general con los resultados de las diferentes medidas e indices analizados. Especificamos el valor de la media (p), desviacion estandar (o),
muestra (N), rango (R) y coeficiente de variacion (CV). En los indices de los circulos, el nimero de peines o placas (n) y el nimero de circulos medidos (N)
se detalla en cada caso.

It is likely, therefore, that these circles were made with
ad hoc designed tools, with a fixed diameter depending
on the desired circle or circles. If this is true, examining
the dimensions and their regularity might be of interest
to delve deeper into the analysis of production between
workshops.

Interestingly, variation in CSl is clearly higher in pla-
tes (0.09) than in combs (0.019). This suggests a
higher level of specialization in combs and a lower
tendency towards innovation, which it is consistent
with a master/apprentice scenario.

In contrast, the PTI of the plates and combs exhi-
bit moderate Coefficient of Variation (from 0.166 to
0.42). This might be the result of both a lower level
of standardization and/or the existence of diversified
production aimed at markets with different demands
and/or needs. Analysis of the distribution of the PTI
scores might help determine whether these proces-
ses occurred.

- Figure 5a shows the proportional distribution of PTI
scores in combs. Although the sample from Cerro de
las Cabezas (CC) is small, it is interesting to notice
the distribution of the entire sample, where we find
a concentration in its lower part and another in the
upper part, suggesting a bimodal trend. If the trend
is not the result of the sample size, then the shape
of the curve might indicate the presence of different
types of production for the combs.

- The values for the PTI of the perforated plates exhibit
a different trend to the combs, with a normal distribu-
tion (Fig. 5b). Although the overall CV is lower (<0.2)
than in the case of the combs, it is high and also
shows substantial variations between settlements.
This suggests that there are no differences in the
type of production between them.

- This notion appears to be corroborated if we consi-
der the correlation between Sl and T, using only tho-
se combs with complete information. The resulting
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graph (Fig. 6a) suggests a norm establishing pro- This proportion may be related to the height of the
portions between >0.4 y <0.6 for the general shape medial part used for decoration (Fig. 6b).

of the comb, while the proportion occupied by the
teeth is between > 0.5 and < 0.7. Four combs do not
follow this norm: KO1, PA01, CC04 and CC05. These
are generally small, square (KO1) or long and narrow

e Moreover, when we distinguish the PTI values accor-
ding to their public character (those related with de-
coration) vs private attributes (those related to mor-

(PAO1, CCO4 and CCO5). The rest fall into two groups phometric character), different patterns emerge (Fig.
(CC02, A0 and S02; CCO1, CCO3, CHO1 and S01); 7). Variability is greater in combs and plates, but in
those in the first group are somewhat more rectangu- the latter case do not match with an oblique transmis-
lar with shorter teeth, while in the second group, the sion scenario and shows symptomatic differences be-
combs are less rectangular and the teeth are longer. tween EC, CBA and the total sample (see Discussion).
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Fig.5. A) Distribution of PTI scores in combs. B) Distribution of PTI scores in perforated plates (both in percentages). / A) Distribucion de las puntuaciones del
PTl en los peines. B) Distribucion de las puntuaciones del PTl en las placas perforadas (ambas en porcentajes).
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4. DISCUSSION

The results lead us to suggest that the manufac-
ture of combs and plates was the subject of oblique
transmission. However, both types of artefacts present
different qualities suggesting different production and
circulation systems.

Regarding the combs, the main criterion that diffe-
rentiates groups is the relationship between the shape
(Shape Index) and the length of the teeth relative to the
total length of the comb (Teeth Index). If, in addition,
they are related to certain decorative attributes, we can
appreciate similarities that suggest the craftspeople
who produced them were following a learned work me-
thod (Mata-Parrefio et al., 2017). The characteristics of
the four groups are as follows (Figs. 6 and 8):

Group 1: The combs CC02, AO1 and S02 have a
moulded top part, complex and moulded sides and

Group 1

geometrical decoration with concentric circles. The
Shape Index is between 0.5 and 0.6 and the length of
the medial area is between 15 and 17 mm. They present
a rectangular shape with short teeth.

Group 2: These combs (CC0O1, CC03, CHO1 and
S01) have somewhat complex decoration and moulded
sides; the top part is either straight or moulded and they
also have geometrical decoration and concentric cir-
cles. The Shape Index is between 0.4 and 0.5 and the
medial area measures between 18 and 19.5 mm. The
only exception is SO1, which was modified subsequent
to manufacture due to a breakage: the top part is car-
ved but lacks circles and has geometric decoration and
vegetal figures. These combs are less rectangular and
have longer teeth than Group 1.

Group 3: In this group are the more rectangular
combs and those with a narrower medial area (CC04,

CcCo1
I TR T T

=

Group 3
[lolcSoioieEa oY
CCo4 CCos
Group 4

[

PLLO1
0 % il Fig.8. Groups of combs. /
——) Grupos de peines.
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CCO05 and PAO1). The Shape Index is between 0.34 and
0.47 and the medial area measures between 10 and 14
mm. All three combs have simple moulded laterals, but
CCO04 also has circles on the top part and on the medial
area, while CC05 and PAO1 lack decoration. This sug-
gests that CC05 and PAO1 could be unfinished objects
because they lack the profuse decoration that charac-
terize these objects.

Group 4: Comb K01 has a very square appearan-
ce. It also differs from the rest in its zoomorphic incised
decoration, which is different on both sides, and there
are no circles. The Sl is 0.64 and the medial area mea-
sures 18 mm.

Considering the length of the medial area, almost all
the fragmented combs can be assigned to the groups
described above. TSMO1 (15 mm) and TSM02 (16.9
mm) can be included in Group 1, as they both have
geometrical motifs and the latter also has a moulded
top part with incisions. TDO1 (18.5 mm) corresponds
to Group 2 as the plate is carved and decorated, the
moulded sides are complex and it presents geometri-
cal decoration. CCRO1 (17 mm) can also be assigned
to Group 2, given its straight form and its decoration
with vegetal and geometrical motifs. Comb PLLO1 (17.5
mm), which has a straight plate and zoomorphic deco-
ration and lacks circles, can be included in Group 4.
Combs TSMO03, PC01 and CCO06 are too fragmented to
reliably attribute them to any group.

Despite the similarity between the different arte-
facts in Groups 1 and 2, no two combs are exactly the
same, leading us to believe that the final product de-
pended on the craftsperson’s experience and expertise
and, of course, it could depend also on the user’s tastes
(Mata Parrefio et al., 2017). The presence of six combs
at Cerro de las Cabezas, with examples belonging to
three different groups, suggests the existence of one, or
perhaps several, ivory carving craftspeople at the site.
La Serreta is another site that might have been home to
an ivory work space, given the presence of a modified
comb (S01), while the other has what appears to be a
mistake or a variation in the concentric circles (S02),
and more carved ivory artefacts have been found at the
site. The combs from Group 1 and Group 2 are located
at distances less than 400 km. From Cerro de las Cabe-
zas and La Serreta, combs might have been exported
across great distances, such as Tur¢ dels Dos Pins and
Puig Castellar, located over 500 km from these possible
work spaces. The existence of itinerant craftspeople is
another possible explanation for the presence at diffe-
rent sites of combs with similar shapes and decorations.

The loom plates also present a model of oblique
transmission. With the exception of the indices related
to the circles, however, the standardization is not so evi-
dent (Table 3). The Productions Task Index values differ
greatly between El Cigarralejo and Coimbra del Barran-
co Ancho, and indeed the CV of the former is higher
than that of the overall sample. This suggests a different

scenario to that of the combs, where the circulation and
exchange of artefacts and/or information was more limi-
ted, being confined to the area of immediate influence
of each oppidum, possibly due to a simpler work pro-
cess and an easier access to the raw material (mammal
bones) that in the case of the combs.

The typology of these artefacts seems to corrobo-
rate this hypothesis. If we consider morphological and
decorative criteria, there is greater diversity and less
dispersal than among the combs (Fig. 9).

Group 1: This group comprises five pieces (B02,
ECO06, EC29, CBA4 and S04) from four sites. They have
undifferentiated and rounded ends, two or three rows of
perforations, a larger orifice at the ends, no decoration,
and a PTI score of 8 or 9. Their simple characteristics
suggest they could have been produced by different
individuals in each settlement, without necessarily impl-
ying an exchange between sites.

Group 2: This group includes EC18, EC23, EC26
and BO1. These pieces have a straight, toothed, undi-
fferentiated end, orifices at the ends and three rows of
perforations. With the exception of EC18, they are all
decorated.

Group 3: This is the most clearly defined group,
comprising six plates from Coimbra del Barranco An-
cho (CBAO1, CBAO2, CBAO3, CBAO4, CBAO5, CBAO7
and CBAO08). They have three slits, two thin ones on ei-
ther side of a larger one; they have rounded ends, two
rows of perforations and a larger orifice at the ends.
Only CBAOQY7 is decorated. Taking these characteristics
into account, we believe there might have been one or
more craftspeople at this site, whose pieces did not
spread to other places.

Group 4: In this group there are 10 plates from four
sites: El Cigarralejo, La Serreta, L'Alcudia and Coim-
bra del Barranco Ancho (EC03, EC07, EC08, EC19,
EC20, EC27, EC45, A02, SO03 and CBA13), whose only
shared attribute is the central, concentric circle de-
coration. Considering that most of these are from EC,
future works will consider more closely the Circle Sha-
pe Index and Overlapping Circle Index values, with
the aim of identifying the tools used and the possible
craftspeople.

In sum, combining the results of CV values in both
public and private attributes, together with typological
and decorative patterns described above, we can con-
clude that although loom plates could be the result of
an oblique transmission process, these products do
not match with a scenario of master/apprentice like
the combs. Despite the proximity between different si-
tes (less than 200 km), no identical narrow back-strap
looms were found at different sites, suggesting there
might have been various craftspeople working at each
site, with scant exchange between them; it is also pos-
sible, as in the case of combs, that their manufacture or
decoration depended on the user’s tastes.
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We must consider that these loom plates do not
constitute a majority in the grave goods of the necropo-
leis. In fact, in El Cigarralejo and Coimbra del Barranco
Ancho, loom plates have been recovered in only 5.65%
of the EC tombs (31 cremations) and 11.25% of CBA
tombs (18 cremations).

5. CONCLUSIONS

Hard animal material objects from the Iron Age in the
Iberian Peninsula have not been studied in depth before
the ‘Wood, Bone, Ivory, Antler, Shell: Marginal or Margi-
nalized Crafts? project began in 2014. Its purpose was
mainly to advance a typology for these pieces, and also
to attempt to understand better the raw materials, manu-
facture, tools, skills and knowledge transfer involved in
their processing. The typology has been developed in ex-
tenso by Blasco-Martin (2020) and we have also approa-
ched the manufacturing, tools used and artisanal skills to
make different items through analyses of ivory combs and
handles, perforated plates and bone hairpins (Mata-Pa-
rrefio et al.,, 2017, 2018, 2020; Blasco-Martin et al., 2019).

— )

Grupos de placas de telar.

All these works have demonstrated the existence
of artisanal works with different degrees of specializa-
tion, carried out in different places and social contexts
by people with disparate abilities and economic means
(access to raw materials and tools). Using an alternative
perspective based on the Dual Inheritance Theory and
statistical methods (never implemented earlier in re-
search on hard animal materials from Iberian Iron Age),
we have attempted to examine more closely the modes
of transmission of artisanal knowledge from two items —
ivory combs and loom plates.

The results obtained allow us to assert that the
transmission of knowledge in the manufacture of combs
and plates is oblique. We suggest a production focu-
sed on a few hands (master/apprentice) in the case of
combs, and with more craftspeople — with different de-
grees of skills and specialization — in the case of loom
plates (community-focused). Moreover, the number of
combs and loom plates recovered and their geographi-
cal distribution also support earlier conclusions, in addi-
tion to providing information on the existence of different
interaction networks.
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Combs, complicated to manufacture and made
with a raw material of difficult access, form part of the
family household and are not present in the graves.
Consequently, they could be inherited or given as gifts
to strengthen alliances, as in the case of ivory-handled
knives (Mata-Parrefio et al., 2020). The combs present
formal and ornamental characteristics in line with indi-
genous taste and aesthetic, and therefore are products
of the Iberian Peninsula. The fact that no two combs are
equal suggests that these are custom-made objects.

Ivory carving must have been a discontinuous acti-
vity if we take into account the scant number of catalo-
gued pieces, elaborated by craftspeople who undoub-
tedly worked with other raw materials, such as bone,
antler, wood (carpentry) and perhaps precious metals
(goldsmithing) or who could share the same speciali-
zed areas (multi-crafting loci) (Costin, 2020: 187-188;
Mata-Parrefio et al. 2017, 2018, 2020; Blasco-Martin
et al., 2019). Even though we have not documented
scrimshaw workshops, according to data previously
considered there may have existed two or three produc-
tion centers, namely Cerro de las Cabezas, La Serreta
(Groups 1 and 2 combs), and a third place without a
specific location that produced combs decorated with
zoomorphic motifs (Group 4) (Fig. 8).

Conversely, the raw material for the perforated pla-
tes was more accessible (bones from medium-sized
and large mammals) and involved a simpler production
process, thus being a less specialized craft and pre-
sent in more settlements than the ivory work, as corro-
borated in several studies (Blasco-Martin, 2015, 2018,
2020). The plates are utilitarian objects mainly distribu-
ted throughout the south-eastern peninsula. Their pre-
dominant deposition at graves could mean that they
were particular/private goods, an idea sustained by the
fact that most tombs include just one or two loom plates.

In contrast to the case of ivory, the revised study of
the faunal collections from more than forty Iberian sett-
lements has revealed the existence of bone and antler
manufacture in most of them. Currently, however, we
can only attest a more intense and continuous artisanal
work at some settlements, such as Puig de Sant Andreu
and llla d’en Reixac (Ullastret), La Bastida de les Al-
cusses (Moixent), Covalta (Agres-Albaida) or La Serreta
(Alcoi-Cocentaina-Penaguila) (Blasco-Martin, 2020).

Following these promising results, a future line of
research might well attempt to assess the scant variabi-
lity found in the size of concentric circles, in both combs
and plates, suggesting the use of the same tools to de-
corate both types of artefacts. Likewise, it would be ne-
cessary to expand the catalogue with a larger number
of analyzed objects, since the types of artefacts deco-
rated with circles are limited (hairpins, handles, decora-
tive plates, boxes and perforated discs).

Also, to determine the tools used, it would be ne-
cessary to undertake an elaborate, extensive and de-
tailed project of experimentation, with comparison and

microscopic analysis of processing marks as has been
developed in prehistoric studies (Maigrot, 2003; Sidéra
and Legrand, 2006; Baron and Diakoswsky, 2018). We
hope to be able to work along this line of research in
the near future and to provide more detailed information
about handicrafts and craftspeople of hard animal ma-
terials in the Iberian Age.

To finish we want to highlight that all the research
carried out allows us to affirm that hard animal material
manufactures would be a relevant activity in the iberian
culture, as well as other craftworks traditionally more
studied like metallurgy, goldsmithing or pottery pro-
duction (Rovira, 1993; Coll, 2000; Quesada et al., 2000;
Quixal et al., 2019; between others). Moreover, their
study could also reflect works on perishable materials
such as wood, other forgotten craftworks that, as Hur-
combe points out (2014), should not be ignored from
our discourses of the past.
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