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SUMMARY

This thesis presents the first comprehensive study of the Rochelongue site (seventh—sixth century
B.C.) since its discovery in 1964. This study includes a review of previous research and
interpretations of the site and introduces a more systematic methodological approach to the
investigation of the its metals assemblage. The aim of this thesis is to move beyond the site’s
dating, characterisation and cultural ascription and instead examine its broader implication as an
early contact zone where disparate cultural groups met and transacted. The Rochelongue site
yielded an assemblage of mostly metallic objects of both local and foreign provenances, which
allows for a thorough investigation into the connectivity in the western Mediterranean through
the lens of regional and long-distance maritime trade networks. This research uses an
interdisciplinary approach—geographic, material culture and network science—to assess the
archaeological assemblage in order to make a more definitive and generalising interpretation of
the site. Results from this multi-methods analysis reveal an inter-regional phenomenon in the
Catalonia-Languedoc region that highlights the role of indigenous populations embedded in an
increasingly long-distant trading context stimulated by contact via the sea with eastern maritime
cultures. The Rochelongue shipwreck evidences a trans-Mediterranean network of varying
intensities, which largely determine the levels of impact on the connected cultures from the

Iberian Peninsula to Central Mediterranean.
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RESUMEN

La presente tesis se puede considerar como el primer estudio comprensivo del llamado pecio de
Rochelongue desde su descubrimiento en 1964. Para ello, se ha realizado una revisién bibliografica, asi
como multiples interpretaciones previas expuestas sobre el yacimiento subacuatico de Rochelongue (s. VII-
VI a.C.) siguiendo una metodologia sistematica del conjunto de metales que componen el yacimiento. El
objetivo general de esta investigacion es promover la discusion mas alld de la simple caracterizacion
cronoldgica y cultural del conjunto, evaluando el yacimiento como una zona de contacto. El yacimiento de
Rochelongue se compone en su mayoria por un grupo de metales de procedencia local y fordnea, lo que
supone una oportunidad excepcional de analizar la conectividad en el Mediterraneo Occidental desde la
Optica de las redes de comercio maritima a escala tanto regional como de larga distancia. Este estudio
utiliza una perspectiva interdisciplinar combinando el analisis sobre los materiales arqueoldgicos, datos
geograficos, asi como la informacién que se desprende del andlisis de las redes sociales. Los resultados de
los diferentes analisis han sido aplicados al conjunto arqueoldgico con el objetivo de exponer una
interpretacion mas definitiva del yacimiento, asi como una mayor comprensidn de la implicacidon de este
conjunto arqueolégico con respecto a la conectividad maritima. Desde esta investigacion se propone una
visién innovadora a través de la conceptualizacién del yacimiento como “zona de contacto” en lugar de
mantener una discusion mds anclada en la definicidn de los restos como pecio frente a depésito ritual. En
este sentido, el andlisis de la informacidén obtenida indica la presencia de un fenédmeno interregional que
afecta al drea Cataluia-Languedoc. Este fendmeno se presenta definido por un protagonismo de los
actores indigenas frente a los foraneos. Unas poblaciones locales cada vez mas inmersas en circuitos de
larga distancia motivados por el incremento de la conectividad maritima pero que parece seguir anclada a
la conectividad y los encuentros de momentos previos a la presencia estable de actores foraneos en la
regién. Como conclusién, el pecio de Rochelongue es representativo de una red transmediterrdnea, que
muestra un desplazamiento del metal desde la Peninsula Ibérica al Languedoc (Sur de Francia), en vias de
alimentar la demanda externa. Mas concretamente, dicha demanda en términos de movilidad de metales y
de personas, varia de intensidad y viene determinada por los diferentes niveles de impacto entre las
culturas que se conectan desde la Peninsula Ibérica al Mediterrdneo central imbuidos por el contexto

colonial del Hierro I.
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CHAPTER 1. INTRODUCTION

1.1 Introduction

Over the course of the eighth to sixth centuries B.C., Phoenician maritime activity,
commercialisation and settlement in the western Mediterranean reached its peak
(Aubet 2001:257-341). The latter half of this period also witnessed the emergence of
Greek and Etruscan sea trade in the central and western Mediterranean, with the latter
particularly prevalent in the environs of the Tyrrhenian Sea and especially between
Italy and the Languedoc region. Evidence from a number of sixth- and fifth-century B.C.
shipwrecks, what Broodbank (2013:546) calls collectively the ‘first tangible horizon of
wrecks’, supports this general picture of burgeoning maritime trade (Nantet 2010:97).
These conditions promoted greater economic mobility, which contributed directly to a
significant growth in mineral exploitation and metalworking in the region (Garcia and
Sourisseau 2010:238; Garcia and Vital 2006:64; Ugolini 2010:32). Evidence of this is
visible in the archaeological record, in both local and foreign material culture, and
provides a window to the respective cultural practices and the processes impacting
upon them (Bradley 1990; Dietrich 2014; Fontijn 2002; Huth 2017; Vives-Ferrandiz
2015:287).

The underwater site at Rochelongue was discovered in 1964 off Cap d’Agde (West
Languedoc, France). The site was subject to annual archaeological investigations
between 1964 and 1968, and again in 1970 (Gasco et al. 2014). Archaeological material
at the site was scattered over an area measuring roughly 25 x 14 m at a depth of 6-8 m
(Bouscaras and Hugues 1972). The recovered artefact assemblage has traditionally
been described as comprising more than 800 kg of metal and at least 1,700 artefacts

(Bouscaras 1964b:288; Hugues 1965:176; Jézégou 2012:6; Parker 1992:369).

The material assemblage recovered from the underwater site at Rochelongue is
emblematic of this body of evidence. The diverse types and cultural origins represented

by these objects have facilitated multiple characterisations of the site, all in keeping



with traditional views on the initial phase of colonial contact and their ramifications for

archaeological interpretation.

1.2 Significance

The Rochelongue collection represents large accumulations of heavily fragmented
metalwork and raw materials (Bradley 1990; Dietrich 2014; Fontijn 2002; Huth 2017). It
comprises raw ore, bulk metals, scrap material and manufactured objects, including
Atlantic, Mediterranean and local bronze works. The site therefore offers a unique
opportunity to investigate long-distance trade and the movement of metals along the
entire metallurgical chaine opératoire. It is the first maritime assemblage in southern
France that manifests foreign cultural influence from the eastern Mediterranean, with
the implication of attendant culture contacts. The site also demonstrates vividly the
importance of the region as the intersection of major land and sea trade routes that
connected the British Isles and Atlantic seaboard to central Europe and the
Mediterranean in the Late Bronze Age (LBA) and Early Iron Age (EIA) (Verger and Pernet
2013). Finally, being situated temporally during the highpoint of Phoenician
commercialisation in the western Mediterranean and the flourish of Greek and
Etruscan maritime activity in the region, the site offers a unique opportunity to study
different colonial and economic strategies as they pertain to the procurement and
supply of metals, metalworking and trade of metal wares and the recycling of scrap

metals.

This thesis research takes advantage of this unique collection by studying it within a
framework of maritime connectivity using a network analysis approach in order to
elucidate culture contacts and the globalising dynamics of the Archaic period that
helped shape Classical antiquity and, ultimately, Western culture. In doing so, it
contributes significantly to the proper description and cataloguing of the Rochelongue
assemblage, and further clarifies the confusion surrounding its historical and
archaeological contexts and interpretations. This thesis also adds new information that

assists in better interpreting the site. Locally, this work will be used by the curatorial



staff at the Museum of the Ephebe and Underwater Archaeology (Musée de I’Ephébe et
d’archéologie sous-marine), or Ephebe Museum, in Agde, to improve the collection’s

exhibition and presentation to the public.

To date, the Rochelongue artefacts and their archaeometallurgical characterisations
remain understudied and poorly published. Similarly, the archaeometallurgy of lead, tin
and copper in the western Mediterranean during this period, which is evidenced only
by material from a few shipwreck sites (Lucas-Pellicer and Ramos 1993; Ramos 1993;
Wang et al. 2016:41), is not well characterised. Chemical analyses for provenancing
materials, in addition to standard typological studies, provide valuable new data that
enable the meaningful interpretation of material assemblages with limited or no
archaeological. This thesis is strategically placed to contribute significantly to
methodological approaches using Social Network Analysis (SNA). While this has only
recently been applied in archaeology, it has yet to be used for underwater sites, so its

application is specifically significant for maritime archaeological studies.

Studies on the Rochelongue site have traditionally focused on the chronologies and
cultural attributes of the remains, and especially on the question of what type of site it
represents—shipwreck or ritual deposit (Barbot 2000; Gascé et al. 2014; Long 2004;
Long et al. 2002a). As yet, there is no general consensus on the answers. This thesis
introduces a new investigation of the Rochelongue metallic finds, using them as a case
study to explore culture contacts within the pre-colonial context in southern France
and western Mediterranean. Rather than focusing on site characterisation, this study
approaches the site as a ‘contact zone’, which Dietler (2010:13) defines as a ‘zone of
direct, sustained encounter between indigenous people and alien colonist, where
mutually misunderstood cultural differences were worked through in political and
economic practice, pidgins and creole languages, and, often, violence’. This thesis
applies multiple methods of analysis to address larger questions of culture contact and

its socio-economic repercussions.

The following section discusses the primary and secondary research questions
addressed in this thesis, as well as some of the supporting aims that will help establish

the archaeological context and conditions of analysis.



1.3 Research Questions and Aims

1.3.1 Research Questions
The principal research question of this thesis is:

How can a research framework using multiple methods of analyses provide
a better approach to theorising and interpreting evidence derived from the
metal assemblage of the Rochelongue underwater archaeological site in
order to create a clearer understanding of the dynamics of cultural

interaction in the Western Mediterranean during the Archaic period?

In the process of formulating the research framework for this thesis project and
applying it to the analysis of the Rochelongue assemblage, several other inquiries will
be addressed in pursuit of answering the main research question above. These

secondary questions are:

e How can an interpretation based on the concept of ‘contact zone’ allow us to
locally contextualise the initial phase of colonial encounters in southern France?

e How does the Rochelongue metal assemblage compare with other metal hoards
of the LBA—EIA found in terrestrial archaeological contexts?

e Do the characteristics of these assemblages reflect the social and cultural logic
of indigenous societies and their institutions, cosmologies and structures; and, if
so, how can their analysis contribute to a better understanding of these

assemblages?

To fully address these questions, this thesis investigates the nature of the Rochelongue
assemblage in order to establish whether it resulted from shipwrecking or some other
processes, such as ceremonial or votive acts. This research also sets out to establish a
more accurate dating of the assemblage and to characterise the individual items in the
assemblage, including their material, likely provenance (especially of the raw
materials), method of manufacture, use and meaning. This artefact study will provide a

more complete context for the assemblage through the extraction of new data that can



help answer broader questions related to the dynamics of cultural interaction and its

impact on the cultures involved.

1.3.2 Aims

In pursuit of answers to these questions, this thesis will address the following aims

relating to archaeological context and provenance, and to the network analysis

framework.

Archaeological context

Critically review site records from the 1960s excavation to establish a detailed
understanding of the existent data and a clear picture of the archaeological
context;

Establish a definitive catalogue of the Rochelongue collection and a more
accurate identification and chronology of the individual constituent items;
Discriminate between local objects and foreign imports using a standard
typological approach;

Identify the method of manufacture using metallurgical analytical techniques;
and

Use the historical and archaeological contexts, identification and provenance of

the objects to ascertain their socio-economic function and meaning.

Provenance

Undertake lead isotope analysis (LIA) of the objects and compare the resulting
data with studies of similar materials from other sites to determine probable
provenances of the raw metals or mineral ores used for the production of the
Rochelongue manufactured objects;

Determine the elemental composition of artefacts in the Rochelongue
assemblage using energy dispersive x-ray fluorescence (ED-XRF) and inductively
coupled plasma mass spectrometry (ICP-MS) in order to assess their elemental
variability as another possible means of establishing provenance for the metal

artefacts; and



e Combine the typological and chemical/ spectroscopic analyses to investigate

possible types of interactions between local and foreign peoples.

Network Analysis

e Visualise the social relationships between local Languedoc populations and
foreign peoples by using a network framework integrating the results of
typological and metallurgical analyses;

e Use the assembled data to investigate maritime connectivity in the region; and

e Use the results of network analyses to expose evidence of cultural interaction.

In the following discussions, key analytical and theoretical concepts are briefly
introduced. These will be important for contextualising and interpreting the results of
the metal assemblage analyses and will be discussed in much greater detail in Chapter

4 (Theoretical Approach).

1.4 Understanding Mediterranean Societies

Defining an archaeological site as a contact zone means approaching the study of these
places from multiple perspectives that encompass not only material or geographical
considerations, as is traditional, but also social and cultural concerns. This thesis
approaches maritime connectivity on a micro-regional basis in order to better
understand how such domains cohabit and contribute to the ‘whole’—in this case, to
the entirety of the Mediterranean region. Studying the Mediterranean from a local
perspective is an essential step in addressing a broader interpretive context. In recent
years, some scholars have approached connectivity in the Mediterranean from a
Braudelian point of view where the Mediterranean Sea is viewed as a composite group
of many smaller seas (Braudel 1972:17). From this, Horden and Purcell (2000)
recreated Mediterranean spaces as interlaced sea routes that bring coasts and centres
of distribution face to face and re-shape micro-regions through interaction and
connection with each other. These micro-regions create ‘spheres of interaction’ that
contain geographical, temporal and material scales characterised as: (1) coastscapes;

(2) maritime small worlds; (3) regional or intra-cultural; and (4) inter-regional or inter-



cultural (Tartaron 2014). The Mediterranean appears, then, as a space both
fragmented and interconnected by the opportunities the sea affords (Horden and

Purcell 2000).

The sea has always been the medium for sustainable trans-Mediterranean relations—a
common tool of mobility (Arnaud 2011:131). Maritime exchange has been both the
object of and mechanism for profound transformations in societies and the foundation
of all sorts of cultural traditions, resulting ultimately in a so-called pan-Mediterranean
context (Arnaud 2011:132). The movement of people can thus be viewed as a
structural phenomenon, one based on the sea and the reticulate system it made
possible (Moatti 2012:41). Scholars do not attempt to understand the macro-structure
and its attendant political and economic forces directly, but rather through evaluation
of local experiences and situating local histories in relation to larger historical
structures (Dietler 2010:10). This provides the clear observation that the cross-cultural
trade that this thesis analyses in relation to pre-colonial Mediterranean France

depended on the sea (Dietler 2010:149).

1.5 The Connected Past: Mobility, Migration and Connectivity

Prior to the 1980s, mobility was rarely used as a broad theoretical construct for
studying Mediterranean immigration (colonisation), cultural encounters and their social
ramifications (Finley 1973; van Dommelen 2012). Although research was indicating that
the movement of populations in the Bronze Age was important and relevant to
understanding processes, such as Greek expansion (Morel 1983), mobility was treated
merely as long-distance movement rather than as a socially-structured phenomenon
(Moatti 2012:40). In recent decades, however, the question of mobility of individuals in
ancient societies has received greater attention. Osborne (1991), for example, has
stressed the need to study its forms and causes, and warns that historians of antiquity
should not underestimate the degree of mobility of ancient populations. He also

emphasised the relative character of distance in the study of migratory phenomena. It



is important, therefore, to take into account how past populations conceived of space

and not just distance in an absolute sense (Moatti 2012:41).

Claudia Moatti (2012) distinguishes four aspects of mobility when analysing migration
as a phenomenon and as a process of population change. These can be summarised as

follows:

1. Social. Mobility is a social process and, as a result, cannot be understood
without taking into account its impact on the 'social reality' of the group in
guestion. No matter the type of movement (regional micro-mobility, seasonal
movements, chain migration, etc.), the social group and sub-groups (such as
family unit) are impacted—materially, culturally and even generationally (Page

Moch 2002:142).

2. Flow. Rather than approaching mobility from a linear perspective of movement
from the point of departure to the point of arrival, Moatti introduces the idea of
'flows', a concept capable of communicating both movement and what De
Wenden (2001:7) calls ‘the mobile practices of space’. Other of Moatii’s (2012)
conceptualisations, such as ‘circulatory space’ and ‘migratory field’, are based
on an understanding of space constituted by the displacement between the
places of origin and reception; however, she preferred the term ‘migratory
circulation’ to designate all forms of mobility induced by the migratory act—
flows, both visible and invisible. Her concept is reflected in the term ‘culture of
mobility’ introduced by previous authors (e.g., Clifford 1997), which designated
all the values, behaviours and knowledge produced by and for the experience of
movement (Moatti 2012:44). Mobility then, involves a certain savoir-faire—
knowledge of routes, identification of navigation risk and so forth—that allows

the migrant to seize opportunities.

3. Organisation/Structure. Cohen (1997) defines the concept of diaspora as
characterised by an initially forced or voluntary dispersion, being distinct from
the host society and having a continual social and spiritual connection with the

origin (Lilley 2006:287—-312). Based on this definition, Moatti (2012:46) argues



that diasporas need to be understood as the organisational capacity—from
integration to structuring life in motion—of moving peoples, and can be

categorised as cultural, imperial or commercial.

4. Lives in motion. Somewhat paradoxically, mobility (the act of moving people)
requires some sort of structure—infrastructure or framework—and so
researchers must refine how they think of sedentariness and mobility (Moatti
2012:46). Within the context of the present study, mobility can be understand
as maritime transhumance (Gras 2012:21), which constantly disrupts the
stability of local populations, or cabotage (about this term, see Arnaud 2005,
2011), which combines elements of sedentary life with phases of mobility (the
journey from port to port). Moatti (2012:46) argues that the binary opposition
of sedentariness (or permanence) and migration (transience) is problematic and

cautions that, in fact, no society is purely sedentary.

Thus, mobility may be conceived as the mechanism that produces a degree of
connectivity, which, using Horden and Purcell’s (2000:123) approach, is the various
ways in which ‘micro-regions cohere, both internally and also one with another’. More
broadly, connectivity is the mobility of people and goods, the means of travel and

communication and any resultant social exchange (Knapp and Demesticha 2016:30).

From the perspective of western Mediterranean encounters, chain migration (chain
mobility)—communities migrating one after another over an extended period of time
and settling down together—is an important mechanism for the creation of patterns of
connectivity that directly affect the region of settlement (van Dommelen 2012:404).
Socially, material culture allows us to explore the relationship between mobility
patterns and contact situations. Material culture, or materiality, can help us address
the diversity and scale of mobility and connectivity between micro-regions in coastal
Languedoc by examining imports (what was imported and from where), imitations (as
indicators of value and meaning) and numbers of such (as indicators of intensity of

interaction) (Vives-Ferrandiz 2015:279; Horder and Purcell 2000:123).



Connectivity and mobility also are pertinent to discussions concerning maritime
contexts and have been used to create a theoretical framework for investigating past
Mediterranean societies and the formation of identity through subsequent cultural
interactions (Leidwanger 2013:302). Following this, maritime connectivity (via
merchants, mariners and local traders) determines the level of relationship between
different coastal or island communities, as well as the intensity of these connections
(Knapp and Demesticha 2016:30). Furthermore, approaches based on networks apply
new insights from network theory concerning the dynamic interactions between
‘actors’ as nodes or links, where connectivity and distance are measured by degrees of

separation rather than physical distance (Malkin 2011:9).

1.6 Conclusions

This research examines the material culture of the Rochelongue site by providing key
information to better understand traditional discussions about the site, such as its
chronology, cultural attribution and nature. This thesis, however, focuses on the
concept of ‘contact zone’ as a new approach that provides access to a much broader
assessment of the material culture in terms of maritime cultural interaction. In order to
address this objective, multiple methods have been proposed that cover not only the
materiality of the assemblage, but also the geographical and social connectivity
represented by its contents. The investigation traces maritime interactions using
network analysis in order to understand socio-economic changes and processes in
culture contact and colonial settings in western Languedoc, which occurred during the
seventh and sixth centuries B.C. It abstracts the direct network around the
Rochelongue site by analysing the distribution of metallic objects from the site
assemblage in order to investigate maritime networks and connectivity with the
western and broader Mediterranean Sea. These interactions have been reconstructed
using  geographical and contextual distributions via  typological and
archaeometallurgical studies. In a context where, for the first time in history, the entire

Mediterranean was connected from east to west, the Rochelongue assemblage

10



represents the earliest evidence for maritime contact between local and foreign
cultures in southern France. The research associated with this site also undoubtedly
contributes to an improved understanding of Greek and Phoenician colonisation efforts

in the western Mediterranean during the Early Iron Age.
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CHAPTER 2. BACKGROUND: THE LATE BRONZE AND EARLY IRON
AGE IN SOUTHERN FRANCE

2.1 Geographical Area of Study.

In this thesis, temporal and spatial terms are key to the interpretation of local
archaeological contexts in relation to a broader Mediterranean network. Cultural
encounters develop over time, and the characteristics that define the nature of the
interaction change. In this sense, power relations and status can change rapidly due to
the sporadic presence of foreign actors, up to the moment of more permanent colonial
foundations (e.g., at Massalia or Emporion). It is important that the relevant actors
(cultures) first be characterised and located within a macro context (in this case the
Mediterranean Sea) to better understand them subsequently at the micro or local level
(western Languedoc). The use of local realities, or the study of micro-regions, as an
approach to understand Mediterranean movements makes it possible to consider
archaeological data in an original way. In this way, by looking at the mobility of
individuals, technologies or influences between sites, and by attempting to map this
mobility, it is possible to understand certain social phenomena, such as the role of local

actors.

As discussed in Chapter 1, the Mediterranean Sea cannot be considered a single unit of
study, but rather must be seen as a complex of seas or regions. Accordingly, scholars
traditionally have segregated the Mediterranean into three main regions or basins—
eastern, central and western—based on its predominantly east-west geographical
orientation (Figure 2.1). Additionally, in the scholarship of Greek and, especially,
Phoenician expansion, the Mediterranean zone typically includes the near-Atlantic
regions of the Iberian Peninsula and northwestern Africa, which is referred to as the Far

West (Aubet 2001).

The geographical boundaries of the eastern Mediterranean encompass the Greek
mainland, Aegean islands and coastal Anatolia (so-called East Greece), Cyprus, the

Levant, Egypt and Mesopotamia, the latter due to its tremendous influence on the
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cultures and geopolitics of the greater region (Broodbank 2013; Sherratt 1998;
Tartaron 2014). Moving westward, the Central Mediterranean comprises the triangular
area circumscribed by Sicily, Malta, the central coast of North Africa (including the Gulf
of Sidra [Syrtis Major], the Gulf of Gabes [Syrtis Minor] and the Gulf of Tunisia) and the
Tyrrhenian Sea (Botto 2013; Gonzalez 2014; Lépez Castro et al. 2016). Occasionally,
scholars use the appellation Western to designate all areas of the Mediterranean
westward from Sardinia and Corsica (Niemeyer 2002; Sommer 2004). More precisely,
though, this western adscription includes the southern coast of France, the Balearic
Islands and the Mediterranean coast of the Iberian Peninsula. Finally, as already stated,
many authors (e.g., Aubet 2001; Frankenstein 1979; Moscati 2001) use the Far West
designation to refer to the near-Atlantic regions beyond the Strait of Gibraltar. Here,
this includes the Strait itself, the Atlantic coasts of Spain, Portugal and Morocco, and

oftentimes the Canary Islands as well (see Aubet 2001:257).

Figure 2.1. Geographical divisions typical in Archaic Mediterranean studies (from right to
left): Eastern Mediterranean (dark orange); Central Mediterranean (light orange);
Western Mediterranean (light blue); and Far West (dark blue).

This research is situated in the western coast of Languedoc in southern France, a

cultural division of the region that describes a natural corridor extending west and
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south in a broad arch from the Rhéne River to the Roussillon territory (Figure 2.2;
Gasco 2011). This stretch of coastal plain is bounded by the Cévennes and Montagne
Noir ranges (Massif central) and traversed by a number of rivers, such as the Aude,
Garonne and Hérault, which constitute an important means of connection with the
immediate hinterlands, as well as between the Mediterranean and Atlantic ambits

(Lemercier 2012:132).
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Figure 2.2. Regional map of southern France and northeastern Spain.

From a seascape perspective, the main maritime geographical reference for this
research is the coastal region of the Gulf of Lion, where local populations create their
identity, sense of place and history (Figure 2.3; Cooney 2004:323). In the LBA-EIA
period, the Languedoc-Roussillon region constitutes a cultural focus particularly active
in the western Mediterranean, where cross-cultural encounters are frequent, especially
with Iberian cultures to the southwest and Alpine cultures to the north and east. This
area stretches from Cap de Creus in the northeastern corner of the Iberian Peninsula,

the so-called Ampurda, to the southwestern portion of Provence on the opposite side
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of the gulf. In between, the area runs through the Roussillon, west Languedoc, east
Languedoc and the Rhéne Valley. West Languedoc culture differed significantly from
that in east Languedoc and Provence due to an identical native substrate that coexisted
on both sides of the Pyrenees, which also evolved in a parallel way under the strong
influence of eastern Mediterranean groups (Rouillard 1991:200; Solier et al. 1976:212;
Taffanel 1956). The seascape, then, is a key factor to understanding how southern
France, via west Languedoc (as the first place of maritime contact), became an integral

part of the pan-Mediterranean maritime trading network.

N - Km

t O, 55 110 220 330 440

3¢ Rochelongue
Underwater site

Gulf of Lion Corso-tivu '

Western

Basin

Soardino-Balearic

M oedite riramnm e amn S ¢ 8

Algerran
Basin

Figure 2.3. The Gulf of Lion and western Mediterranean Sea (ArcGIS™ map by author).

2.2 Chronology of the Late Bronze to Early Iron Age Transition (ninth—
seventh centuries B.C.)

Traditionally, the chronology applied to the south of France (Figure 2.4) follows the
European model, marking the transition from the Copper Age to the Bronze Age based

on technical advances in metallurgy (Sérensen and Thomas 1989). The subsequent

transition from the LBA to EIA is used in historiography to identify changes registered in
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local socio-economic and cultural structures. These changes were the result of local
developments, but of the increasing presence of seafaring foreigners—Phoenicians,

Greeks and Etruscans—which accelerated the process (Gailledrat 2013:100).

According to the conventional chronological framework accepted by scholars, the
Bronze Age extended from c. 3300-1200 B.C. in the Near East and from c. 1800-700
B.C. in Europe (Broodbank 2013; Kipfer 2000). This chronology was normalised based
on the three-age theory: Stone, Bronze and Iron (Thomsen 1838). This division of
industrial (changes in technology), as opposed to socio-economic, stages continues to
be used in broad scopes (Heizer 1962:259); however, when the focus of study becomes
more localised, the establishment of chronological sequences is based more on
material culture attributes and the construction of typological sequences defining
periods and cultures (Renfrew and Paul 2008:101). This research is focused on the
Grand Bassin |-ll, a period locally designated for west Languedoc that corresponds with
the EIA for the northeast of the Iberian Peninsula, the Hallstatt C—D for central Europe,
and the Archaic period for Phoenician and Greek colonial episodes across the

Mediterranean (Figure 2.4).

From the perspective of archaeology of colonialism (Dietler 2010:39-67), the relative
dating method is still closely linked to changes in technology (Ugolini 1993:27). In this
case, though, the process of cultural interaction is based on the introduction of
technical innovations (Dietler 2010:81-82), such as the generalisation of the use of iron
or the introduction of wheel-made pottery (Ruiz and Molinos 1993:53). This approach
has allowed researchers to create subdivisions in specific chronological phases and

follow a potential geographical development of the colonial phenomena.

Furthermore, since the latter part of the 20th century, absolute chronologies based on
radiocarbon and dendrochronological dating have become increasingly preferred
(Aitken and Taylor 1997); this is true as well for southern France (Gascd 2001). For the
period encompassing Phoenician and Greek colonisation, there are important elements
that should be highlighted when comparing systems of relative and absolute
chronological interpretation. The different Iron Age phases in the Mediterranean have

been debated over the last decade (Botto 2004; Brandherm 2008; Docter et al. 2008).
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This is not surprising, since any significant change in dates would affect the entire
Mediterranean basin. The strength of Greek/Phoenician painted pottery typologies as
the basis of a robust relative sequence, with rapid stylistic changes, presents a clear
mismatch when compared with an absolute dating system (Botto 2004; Brandherm

2008; Docter et al. 2008).
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Figure 2.4. Regional Mediterranean chronologies. The founding dates of some relevant Phoenician and
Greek western Mediterranean colonies are marked in red, while the established date of the Rochelongue
underwater site is marked in yellow (after Broodbank 2013:14, Chronological Tables).

With respect to Greek colonisation, this certainly is the case for the period between the
final stages of the Late Helladic IlIC (c. 1200-1050 B.C.) and the Archaic colonisation of
Italy and Sicily (towards the end of the eight century B.C.), for which there are few well-
documented archaeological contexts. This can be related directly to events possessing
absolute dates, such as stratigraphic layers containing Egyptian items bearing the
names of pharaohs or other high-ranking officials whose reigns are well dated (Toffolo

et al. 2013).
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This situation can be extended to Phoenician colonisation, for which research
traditionally has been divided between the eastern Mediterranean (the Levant and
Cyprus) and the western Mediterranean (the Iberian Peninsula, Sardinia, Sicily, Italy
and North Africa). Furthermore, Phoenician studies typically have taken on a regional
approach, especially in the west (Morocco, central and southern Portugal, western and
eastern Andalusia, Alicante, the Balearic Islands, Sardinia, Sicily, Malta and Tunisia).
This has led to the creation of closed niches in the scholarship with a lack of awareness
of the synchronicities observed in different regional trajectories and implications for

the broader historical timeline of the Mediterranean (Martin 2005).

In the case of southern France, the colonial period is established by the arrival of the
first Mediterranean imports (Domergue and Rico 2002; Guilaine and Verger 2008).
More specifically, the transition from the LBA to the EIA in west Languedoc is marked
by the presence of Greek and Phoenician artefacts that appear first in the Grand Bassin
| necropolis at Mailhac (Taffanel 1956; Taffanel and Taffanel 1962; Taffanel et al. 1998)
and the necropolis of Peyrou at Agde (Nickels 1990; Nickels et al. 1989; Nickels et al.
1981) mixed with local productions dated to the seventh century B.C. (Gailledrat 2006;
Ugolini 2018).% According to absolute chronology, the transition between the LBA and
EIA is well represented in west Languedoc by recent research undertaken at the La
Motte site in Agde (Moyat et al. 2010:79). Radiocarbon analysis of samples from a
wooden pile yielded a date of 2620 + 45 cal. B.P. (for details on calibration, see Moyat
et al. 2010:79), putting the LBA-EIA transition at the end of the eighth century B.C.
Thus, the chronological framework of this research lies between the LBA (c. 900-800
B.C.) and EIA (ca. 725-575 B.C.) (Guilaine 1972:357; Guilaine et al. 2017:351; Guilaine
and Rancoule 1996:128). This period of transition generally is considered a turning
point that marks the beginning of proto-history in southern France (Py 1993:29). The

temporal range encompassed by this research is fairly large because of the relative

! Although older objects have been found, in particular, oxhide ingots at Sété (Cap d’Agde), these are not
considered to result from direct cultural contact (see Guilaine and Verguer 2008). Similar ingots are
known from 11th-century B.C. sites in the central Mediterranean, but are an eastern Mediterranean
tradition (Domergue and Rico 2002).

2 The Late Bronze Age (c. 1300-725 B.C.) in the south of France is subdivided into five stages: LBA, lla, llb,
Illa and lllb, the latter including Mailhac | (Garcia and Vital 2005:63—-80; Guilaine and Py 2000:415-432).

18



chronology traditionally attached to some artefacts in the Rochelongue assemblage.
From this arise a number of questions relevant to the present research, namely: were
all of the objects deposited at the same time; were the deposited objects still in a

context of use; alternatively, were the deposited objects being recycled?

2.3 Local Actors

Defining indigenous ethnic groups in west Languedoc is difficult without resorting to
written sources, which contain ethnographic information such as names, customs and
territories occupied by local cultural groups.® Archaeologically, it is clear that the
communities of west Languedoc did not form a uniform conglomerate and that contact
with Mediterranean cultures was having a decisive impact on their socio-economic
structure (Bats 2007; Ugolini 2018). During the LBA-EIA period, the coastal region of
southern France was home to three different cultural traditions: Grand Bassin |,
Suspendien and Provencal (Figure 2.5). The indigenous culture associated with west
Languedoc during this time was the result of local cultural changes associated with a
determined territory and having its socio-economic structural origins in the Late
Neolithic period (Gascé et al. 2014:128). This ethno-cultural mingling is the result of the
establishment of tribal groups associated with specific territories. Grand Bassin refers
to a group of in-situ burials that reached about 200 years of continuity with a
chronology stretching from the seventh to the first quarter of the sixth century B.C.
(Janin 2001; Lenorzer 2006; Taffanel 1956; Taffanel and Taffanel 1962). Excavations of
these burials have yielded a rich collection of several thousand vases and hundreds of
metal objects (Nickels et al. 1989; Taffanel and Taffanel 1962). The great majority are
of local origin, but some pieces are more rare and could represent imports, such as the
skyphos, or two-handled wine-cup. The origin of these pieces is debated, but normally
is attributed to the Italo-Estruscan or Greek sphere of southern Italy (Maziere 2004;

Verger and Pernet 2013).

3 Hecataeus of Miletus (fifth century B.C.), for example, identifies people of the west Languedoc region
as Elysiques (EAiovyoi) (see Gailledrat 1997:30-37).
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Figure 2.5. Cultural units of southern France (after Gailledrat 2013:99 fig. 1).

A majority of researchers believe the EIA is a ‘fracture’ from the previous period (Garcia
and Sourisseau 2010; Garcia and Vital 2006; Garmy 1979; Gascé 2011, 2012). It is
argued that the changes observed in various cultural aspects are significant enough to
identify the EIA as a completely different episode from the previous LBA. There was an
obvious change in technology, as local communities began to manage the complex
process of manufacturing iron and improve the quality of tools and access to raw

materials (Garcia and Vital 2006; Garmy 1979; Gascé 2011, 2012).

In addition, economic changes can bee seen in the progressive incorporation of local
communities into larger trading circuits through contact with Mediterranean cultures.
The material culture shows rapid changes in decoration and production and changes in
burial practices also are evident with significant diversification of typologies. During the
LBA, populations attached to Mailhac | demonstrated a physical homogeneity and
coherency, but regional cultural facies became more fragmented in the EIA. It is during
this period that east and west Languedoc separate culturally into Suspendien and

Grand Bassin, respectively (Ugolini 2018:230).

Finally, changing burial practices and the increasing presence of socially differentiating

prestige goods in the archaeological record indicate that the social system of the area
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also changed, from a tribal egalitarian social system during the LBA to a ‘big man’
society in the EIA (Garcia 2004:49). Despite the predominance of support for this
picture of ‘rupture’ (e.g., Garcia and Vital 2006; Guilaine 1972), authors such as Eric
Gailledrat (2013) argue instead for the view that this LBA-EIA period was transitional, in
which local cultures were adapting to changing circumstances, notably increasing
foreign contact. The former characterisation (as a fracture with the preceding period) is
based on pre-established social models and assumptions about basic structures of
Bronze Age societies, which results in a misunderstanding about the succeeding

hierarchical systems and increased complexity of social structures.

Consequently, for this thesis, this period is considered one of transition rather than
rupture, characterised by a good deal of continuity throughout. This discussion is not
merely one of semantics, but is critical to understanding the encounters and
development observed between the eighth and sixth centuries B.C., which could not
have happened without a conducive social framework (Gailledrat 2013:108, 2014). This
framework should be understood as the ability of local groups to organise or even
guarantee the material conditions for exchange, to engage existing exchange networks
and perhaps to mobilise productive forces that, before then, were oriented only to

local needs (Gailledrat 2013:101).

2.3.1 Social, cultural and political landscape (LBA—EIA transition)

It is difficult to understand the LBA—EIA transition in terms of population and dispersion
due to the scarcity of information. The socio-economical model traditionally applied to
the LBA in southwestern France is one of agro-pastoral subsistence augmented with
partial exploitation of coastal resources (Garcia 2004; Py 1993). Settlements are
dispersed and are occupied during short and variable episodes. This semi-nomadic
model reveals a tribal characteristic that contrasts with an emerging new structure in
the EIA, where greater social hierarchy develops with the appearance of 'big men'
(Garcia 2004:49). On the other hand, the model is at odds with certain settlements of
the LBA that show signs of proto-urbanisation (Figure 2.6). Sites such as Ruscino, Carsac

and Mailhac in Roussillon and west Languedoc, or Sextantio, Roque-de-Viou and Le

21



Marduel in east Languedoc, led Eric Gailledrat (2013:106) to argue that the semi-
nomadic model of local societies is not functional. Gailledrat (2013:106), on the other
hand, argues for consideration of some kind of previous social structure where the

aristocracy already were present, only not as evident as in later periods.
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Figure 2.6. Map of coastal Languedoc-Roussillon showing sites and areas mentioned in the text and the
division between east and west Languedoc (pink dashed line) (after Ugolini 2018:232 fig. 1): 1.
Necropolis de Bellevue (Canet, Pyrénées-Orientales); 2. Necropolis de Négabous (Perpignan, Pyrénées-
Orientales); 3. Ruscino (Chateau-Roussilon, Pyrénées-Orientales); 4. Le Port 2 (Salses-le-Chateau,
Pyrénées-Orientales); 5. Pech Maho (Sigean, Aude); 6. Montlaurés (Narbonne, Aude); 7. Cayla Il
(Mailhac, Aude); 8. Necropolis du Grand Bassin | (Mailhac, Aude); 9. Necropolis de La Courondelle
(Béziers, Hérault); 10. La Monédiere (Bessan, Hérault); 11. Necropolis du Peyrou (Agde, Hérault); 12.
Necropolis du Bousquet (Agde, Hérault); 13. Necropolis de La Cartoule (Servian, Hérault); 14. Lattes
(Hérault);15. Grotte Suspendue (Collias, Sainte-Anastasie, Gard); 16. Région nimoise (Gard); 17.
Necropolis de L’Agrédo (Roquefort-Corbiéres, Aude); 18. Grotte de Buffens (Caunes-Minervois, Aude).

In the specific case of the Hérault Basin, the formation of settlements is not well
known, especially during the LBA. The short list of Bronze Age coastal habitation sites in

the area include La Motte, at the mouth of the Hérault River (Moyat et al. 2010), and La
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Fangade, by Lake Thau (Leroy et al. 2000), which were characterised by pile-dwellings.
During the transition from the LBA to the EIA, there is a reported increase in the
number of sites (Gailledrat 2014), most being located in the southern part of the
Hérault basin (Ropiot 2007:150). In the seventh century B.C., the main development is
the occupation of the lower coastal plain, although this is evidenced more by
necropoleis than by actual habitation sites (Figure 2.6). The two most important
necropoleis were Peyrou, in Agde (Nickels et al. 1989), and Saint-Julien, in Pezenas
(Giry 1965; Llinas and Robert 1971; Nickels 1990), and together they represent the
stability of settlements in the Hérault Valley. Recent reconstructions of the paleo-
landscape of this area are revealing that it was much more inundated than it is now
(Figure 2.7). (Benoit Devillers pers. comm. 2018). During the LBA-EIA, the present
mouth of the Hérault River was a paleo-bay, which, along with the river, provided an
ideal point of convergence for establishing commercial contacts. This is illustrated by
the discovery of vases of Greek and Phoenician manufacture, the oldest of these types
in France, as mentioned above (Gailledrat 2013, 2014; Ugolini 2018). Finally, the first
half of the sixth century B.C. saw a significant increase in occupation sites with
increased density, with a remarkable concentration of population in the low and
middle course of the valley. At the end of the EIA, the so-called Oppida appears. These
are permanent and sometimes fortified settlements that testify to the stability of some
communities and their control of surrounding territory and secondary minor sites

(Gailledrat 2013:106; Gascd 2011).

It is difficult to reconstruct the social organisation of the communities established in
the Hérault/Agde territory during this time due to the relatively poor archaeological
information available. Burials associated with habitats are homogeneous, suggesting a
relatively equal social treatment of individuals at death (Janin 1992; Taffanel and
Taffanel 1962). Nevertheless, there are some distinctive signs of social complexity, and
two types of burials are recognised: circular tombs, representing the majority, and
rectangular ones better furnished with artefacts. For male burials, riding equipment
and the weapons are identified as symbol of power, whereas female graves of special

status may result from the combination of different roles within the society (Lenorzer
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2006). The group associated with these last burial typologies comprise a small local
elite. Differences in the variations of funerary rituals reveal a west Languedoc divided
into small tribal entities, which can be sub-divided into two large groups. One stretches
from Carcassone to the middle valley of the river Orb, and the second is centred
around the two necropolis of the Agde region at Peyrou and Bousquet (Verger and
Pernet 2013). From the LBA to the EIA, the Languedoc territory experienced a social
evolution from more egalitarian societies to the entrenchment of aristocracies. These
social elites benefited from the circulation of people and objects, which, throughout
the Bronze Age, traditionally was linked to fluvial and terrestrial communication routes
to the Atlantic, Iberian Peninsula and northern Italy, and which ultimately accelerated
maritime trade with the broader Mediterranean world (Garcia 1993; Graells 2010;

Graells and Sarda 2007; Verger and Pernet 2013:54).

Colonial trade and long-distance exchange relations were cemented at the end of the
EIA, with local elites highly influenced by Phoenician, Greek and Etruscan cultural
practices. Consequently, these local societies experienced transformations in social
hierarchy and the system for controlling and managing material resources. Within the
context of this research, this can be understood as the convergence of symbiotic
interests of foreign groups in access to mineral and other natural resources and of local
privileged groups in prestige goods that enhance and maintain their social distinction
(Garcia 1993; Graells and Sarda 2005; Graells 2010; Verger and Pernet 2013:54). These
associations, whereby locals adopt foreign customs that then co-exist with traditional
practices, have a complex interpretation. Furthermore, the existence of previous local
and long-distance trade circuits and the potential active role of local communities allow
for discussion about the nature of these first encounters. Taking all of this into account,
the phenomenon of ‘Launacien’ metal hoards is fundamental to identifying the scope

of these contacts (Guilaine 1972; Guilaine et al. 2017).

2.3.2 Launac and the Launacien

The French engineer, geologist and anthropologist Paul Cazalis de Fondouce was the

first to give the name Launacien to this local metallurgical tradition. In 1897, a group of
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farmers from Launac, at Fabréegues (Hérault), found a group of bronze objects buried in
the ground. The landowner offered the pieces to the Archaeological Society of
Montpellier. The entire collection was the subject of a publication in 1900 by de
Fondouce, who described the discovery as a ‘smelting hoard’ (Cazalis de Fondouce

1900:171-172).

This assemblage from Launac included socketed axes, triangular scrapers, incised
bracelets, and socketed hammers, extending from a long tradition. The affinities of the
axes with those of Atlantic workshops are manifested in their quadrangular form and
decorative lines terminated by dots, sometimes surrounded by a circle. These forms are
similar to the Armorican axes (northwestern France), which were manufactured until
an advanced phase of the Hallstatt period (Guilaine 1972; Guilaine et al. 2017). The
Launacien phenomenon is defined by a series of large deposits discovered in the region
of Aude and Hérault (Guilaine et al. 2017:16-17). Among these deposits, the
assemblage recovered from the Rochelongue underwater site, at a depth of 8 m, near

Cap d’Agde, is one of the most representative.

The assemblage shows a much greater quantity of artefacts compared to those from
terrestrial contexts (Figure 2.7). The Launac deposit, for instance, contains 678
artefacts, compared to Rochelongue’s 4,640 (almost seven times as many).
Furthermore, the Rochelongue site is significant because of its large number of copper
ingots (Junghans et al. 1974), including 119 complete ingots, 239 partial ingots and

2,961 fragments of smelted copper.
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Figure 2.7. Artefacts from the Rochelongue site: A) socketed axes and B) a Launacien ‘talon’
(photographs by author).

The Launacien appellative applied to bronze hoards typically implied a recycling
purpose linked to an indigenous culture of primarily continental inclination (Déchelette
1908; Guilaine 1972; Millotte 1963b; Sandars 1957; Taffanel 1956). With the discovery
of the underwater site at Rochelongue in 1964, the origin of copper ingots in circulation
and the destination of certain pieces found in this archaeological context were called
into question (Guilaine 1980). Subsequently, a wider Mediterranean perspective
started to emerge (Verger 2005). The concentration of Launacien hoards in central and
western Languedoc, between Mauguio and Corbiéres (Figure 2.8), should not negate
the possible role played by these metal accumulations in the context of Mediterranean
relations in the eighth and seventh centuries B.C. The idea of metal collections
obtained by locals for trading with Etruscans was launched as a hypothesis without
corresponding evidence (Long 2004; Long et al. 2002a). In parallel, the presence of
Etruscan, Greek and Phoenician ceramics, whether original or imitation, in indigenous
funerary and habitation contexts preceding the foundation of Massalia leaves open the
guestions of chronology and impact of contact between the newcomers and local

populations (Guilaine et al. 2017).
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Figure 2.8. Locations of Launacien metal hoards (map based on data from Guilaine et al. 2017).

According to Dominique Garcia (2002:41) the Launacien deposits represent ‘an original
economic phenomenon that consisted of the development of indigenous metallurgic
production for exchange purposes’. Currently, the term Launacien is used to identify
the general cultural context of bronze hoards found from this era and composed of
local products and foreign elements of Continental, Atlantic or Mediterranean origin.
During the Archaic period, the so-called Launacien peoples of the west Languedoc coast
experienced increasing contact with Mediterranean cultures from the east and an
influx of foreign products arriving by ship (Garcia and Vital 2006). According to
historical accounts, Phocaean Greeks established the colony of Massalia (Marseille) in
600 B.C., which greatly accelerated maritime trade and expanded cultural commingling
across southern France and the surrounding regions (Dietler 2010:21). These
developments were part of similar processes happening throughout the Mediterranean
at this time, which helped usher in the first truly ‘pan-Mediterranean’ age and laid the

foundation for the formation of western culture (Broodbank 2013:348).
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2.4 The external actors

Phoenician and Greek colonisation in the western Mediterranean during the Archaic
period (ninth—sixth century B.C.) and its consequences for local communities is an
enormously varied phenomenon. During this historical episode, pre-existing trading
structures experienced a transformation, passing from sporadic exchange contacts
(praxis) to more specialised commerce (emporia) (Mele 1979). As a consequence, a
cross-cultural interaction, from one side of the Mediterranean to the other, generated
trading flows in a new ‘globalised Mediterranean’ environment that helped usher in
the first truly pan-Mediterranean age during the Classical period (c. fifth—fourth
century B.C.) (Malkin 2011:201). The archaeological record during this period indicates
that the western expansion of eastern populations, historically associated with
Phoenicians and Greeks, resulted in the creation of new trading networks that
subsequently led to changes in the lives of local populations (Gras 2012:21; Malkin
2011:65).

With this context in mind, it was during the course of the seventh century B.C. that
southern France began to receive Mediterranean imports of Etruscan (ceramics, bronze
basins), Phoenician (amphorae) and Greek (Proto-Corinthian ceramics) wares. These
objects, from other cultural areas of the Mediterranean sphere, show the interest

taken by foreign sailors in establishing contacts with the settled populations.

2.4.1 The metals motivation

The circulation of metals played an important role in proto-history, and led to the
establishment of long distance trades routes. During the first millennium B.C., eastern
colonisations encouraged the search for resources (Aubet 2001). Along these great
routes arose small networks of local scope that facilitated the arrival of metal to the
different territories (Earle et al. 2017). These contacts are shown by the incursion of
certain foreign goods into local cultures, and also by the iconographic influences that
occur between them (Kristiansen 1998). The exchange of particular goods also led to
social inequalities whereby warrior-elites controlled such trade. These aristocratic

warriors were sustained by the arrival of so-called prestige objects (Armada et al. 2018;
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Sanmarti 2014). With the emergence and intensification of long-distance trade, rituals
emerged to legitimise commercial alliances. One such strategies used to establish and
maintain large trading networks was inter-marriage (Kristiansen and Suchowska-Ducke
2015:373; Verger and Pernet 2013), reflected in the archaeological record by a large
variety of metal objects that define culture and ethnicity (Verger and Pernet 2013:135—-
157).

The first half of the first millennium B.C. is characterised by the normalised use of
copper ingots, but also for the introduction of innovative techniques in metallurgy,
such as cupellation (Montero Ruiz and Renzi 2012). Cupellation is a metallurgical
process that uses lead as a collector to extract silver, both from argentiferous galena
and from other argentiferous minerals, such as jarosite and copper ores. This technique
is particularly associated with Phoenicians, and evidence of cupellation often appears in
archaeological contexts where Phoenician remains also are present (Hunt 2003; Renzi
et al. 2012). Lead, then, constitutes an essential element in the recovery process and its
exploitation has been revealed as key to understanding the relationship with emerging

elites in the Iberian Peninsula (Murillo-Barroso et al. 2016).

Rivers and maritime routes play a pivotal role in the circulation of metals, as illustrated
by shipwrecks such as Mazarréon 2 (Negueruela 2004) and Bajo de la Campana (Polzer
2014). We have clear evidence for the circulation of metals between the southeast and
northeast of the Iberian Peninsula, connecting exploited mineral deposits in the
interior, such as at Linares (Jaen), with coastal areas, such as Gador (Almeria) and
Cartagena/Mazarron (Murcia). Furthermore, copper from Linares also has been
identified in the Catalonia region and at other Mediterranean sites (Montero Ruiz et al.
2012a). This intensification also is seen again in the central-Mediterranean in the first
millennium B.C. A strong production and exchange of metallurgical goods is
documented in Etruria from the ninth-eighth centuries B.C., with a relevant Phoenician
influence evidenced by imports of Iberia lead from the second half of the eighth
century B.C. (Benvenuti et al. 2015:106). The Greeks also developed a profound
interest in metals. Authors such as Claude Rolley (1992:411-418, 1997:239-242) find

metals to be the major motivation behind of the founding of Greek colonies in the
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west. From the last third of the seventh century B.C., evidence from Classical authors
and archaeology confirm this interest in metal resources (Dominguez Monedero
2013:23). Herodotus described long—distance voyages from Samos (Hdt., IV, 152) and
Phocaea (Hdt., I, 163—165) to Tartessos (Huelva) in search of metal. Archaeologically,
this is recognisable in the circulation of metals with a significant presence in areas of
south of Italy and Sicily, where raw metals, ingots and manufactured objects frequently
are found at sacred sites (Verger 2000; Verger 2003). In Bitalemi (Gela), a deposit of
bronze ingots and artefacts, with pieces weighing up to 3.3 kg (Verger and Pernet
2013:256), is dated to the second quarter of the seventh century B.C. (Orsi 1906;
Verger and Pernet 2013). These ingots have been put in relation with the Archaic wreck
at the island of Giglio off the coast of Tuscany. The cargo of this shipwreck, which dates
to the beginning of the sixth century B.C., includes nine lead and four copper ingots, a
diverse group of Greek, Etruscan and Phoenician amphorae and sundry other items,

such as a Corinthian helmet and nine flutes (Bound 1991; Cristofani 1996:21-48).

2.4.2 Phoenicians

A Biblical account (I Kings 5:25) states that during the reign of Hiram | of Tyre (ca. 970—
936 B.C.), the Phoenicians initiated long—distance trade with the western
Mediterranean (Botto 2013; Sherratt and Sherratt 1993:364). Trading stations like
Sardinia provided them with access to indigenous coastal exchange circuits in the
western Mediterranean and broader links through the Strait of Gibraltar to the Far
West and its rich deposits of silver in southwestern Iberia and Atlantic tin sources (Gras
1995:126). While not the sole motive of Phoenician expansion, the search for metals
was one of its main objectives, and this was only amplified by the need for precious
metals, which formed the basis for commercial transactions in the eastern
Mediterranean (Balmuth 1975:294; Martin Hernandez 2013:18). It did not take long
before Phoenician expansion extended over the entire central and western
Mediterranean basins. The progressive westward expansion of the Phoenicians was
based on minor settlements along the central Mediterranean coasts clustered in the
triangle formed by western Sicily, southern Sardinia, and the Gulf of Tunisia, with its

central node being Utica/Carthage. The western sphere was formed by the Balearic
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Islands, the southern coast of Spain and the Mediterranean and Atlantic coasts of
Morocco, with Cadiz as its central node (Aubet 2001). Thus, although Socrates’
expression ‘living round our sea like ants or frogs round a pond’ (in Plato, Phaedo,
109B) was in reference to the Greeks and frequently is cited by modern scholars to
describe the Greek diaspora (van Dommelen 2012:394; for a recent review of this term,
see Dufoix 2012), it is equally applicable to the widespread presence of Phoenician

settlements on the shores around the Mediterranean Sea.

In the west, as in the east, Phoenicians settlements typically occupied the very edge of
the seacoasts: a small coastal island (Motye, Mogador, Cadiz); the cove of a larger
island (Sulcis); at the mouth of a river (Bithia, Toscanos, Morro de Mezquitilla, La
Fontenta); at the tip of a peninsula (Tharros, Nora); or at the bottom of a gulf (Utica,
Carthago, Cagliari, Palermo, Ibiza). Phoenicians always settled at the intersection of the

land and the sea (Gras 1995:67).

Among historians and archaeologists, dating the initial Phoenician installation at this or
that location continues to be debated. The archaeological interpretation, most often
based on ceramic typologies, often is at odds with founding dates provided by literary
sources (Gras 1995:69). Perhaps none is more contested that the founding date of

Gadir (Cadiz), the first and most important Phoenician city in the Far West.

There are important studies, not just of Gadir, but also of sites in its hinterland, such as
Dofia Blanca (Mata 1991; Mata and Gomez Toscanos 2008; Mata and Pérez 1995). The
recent discoveries in the city of Cadiz reveal an archaic settlement at the end of the
ninth century B.C. that would correspond with the traditional Gadir (Gener Basallote et
al. 2014). Dofiia Blanca, on the other hand, corresponds to a site resulting from the
economic expansion that the Phoenician colony of Gadir experienced during the eighth

century B.C. (Mata 2018).

Another important area to take into account when talking about eastern
Mediterranean expansion to the west is Huelva on the Atlantic coast of the Iberian
Peninsula. This area is traditionally linked to Tartessos (Blazquez 2002; Jurado 1989).

The current documentation now allows us to locate, for the second half of the ninth
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century B.C., the presence of an oriental emporion in Huelva (Gailledrat 2014).
Moreover, the discovery in these same ancient contexts of Cypriot, Sardinian, and
Villanovan ceramics sheds a new light on the Phoenicia trade linking the south of the
Peninsula and the Tyrian basin (Gonzélez de Canales et al. 2004). At the same time an
important Phoenician urban development during the early eighth and seventh
centuries B.C., help illuminate interactions between local communities and new

comers.

A brief examination of the Phoenician colonisation process in Iberia shows that, after a
so-called pre-colonial period (ninth century B.C.), the Phoenicians establish themselves
all along the Andalusian coast—from the Atlantic in the west to the Mediterranean in
the east—during the eighth and seventh centuries B.C. (on pre-colonisation in
Phoenician expansion, see Celestino et al. 2008). The many surprisingly small sites
identified in this region, such as Chorreras, Toscanos, or Abdera (Maass-Lindemann
1983; Niemeyer 1982; Suarez Marquez et al. 1989), have been interpreted as the
trading establishments of aristocratic families, factories for the production of
specialised wares, and way stations for sailing ships designed to form a strategic
network of settlements to control the trade routes in the western Mediterranean
(Aubet 2001). Current data suggests that southern colonies located near the Strait of
Gibraltar and Phoenician paleo-factories in Ibiza had their greatest contact with (and
impact upon) the northeastern region of the Iberian Peninsula and its economic activity
(Aubet 2001). The material record shows that indigenous and Phoenician colonial styles
changed over time and that entirely new forms of material culture (ceramics, metal
fabrications and other items) emerged as a result of the interactions of these different
cultures. Some authors considered this a process of hybridisation (Vives-Ferrandiz

2008), while others view it as a phenomenon of consumption (Dietler 2010:53).

Research surrounding these important Phoenician settlements in southern Iberia have
also included themes of cultural interaction. For example, investigations at Cerro del
Villar (Aubet et al. 1999) and Morro de Mezquitilla (Schubart 1976, 1985), two sites on
the Malaga coast, have helped clarify the production of western Phoenician pottery

and its defining features. The decoration of these vases was limited to painted strips (in
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black and ochre) and a characteristic red slip. This pottery has very precise functions: it
is used for eating (plates and kitchen vases) and also for drinking and pouring liquids
(jugs) (Aubet et al. 1999). Together with these, the characteristic amphoras of type
T.10.1.2.1 (Ramon Torres 1995) and oil lamps are the most common vessels associated

with Phoenician production in the south of the Iberian Peninsula.

Along the Spanish Levante, where more of the raw material sources and production
centres are located, sites of interest include the indigenous Pefia Negra, with its
Phoenician enclave and workshops, and the Phoenician colony at La Fonteta, the most
important harbour along this coastline (Gonzalez Prats 2011; Rouillard et al. 2007).
During the Final Bronze Age, settlements in the Ebro Valley based their economy on
recycling metals (Ramos 1993). From the EIA, important mineral resources were
discovered in the region that may have attracted Phoenician interest and been
accessed for commercialisation via the Ebro River (Rafel et al. 2010b). Another area of
interest, the Alicante region of the east coast (Pefia Negra and Crevillente), also had
mineral resources and exported both raw and worked metals, ostensibly via La Fonteta,
at the mouth of the Segura River. Such exports may have flowed through a major

transhipment port, such as Malaka (Malaga) or Gadir (Cadiz) in southern Andalusia.

The seventh and sixth centuries B.C. witnessed more frequent and intimate contacts
between indigenous and Semitic populations in the lberian northeast (Rubert Garcia
and Alonso Garcia 2011), as consequently the relevant archaeological remains are
more frequent than they are for the eighth century. There is, therefore, an ample range
of artefacts to demonstrate this interaction, in settlements like Sant Jaume, Moleta del
Remei, La Ferraduria and Aldovesta, in the Ebro River valley (northeastern Spain),

among others.

There is considerable evidence (Bea et al. 2008; Rubert Garcia 2005; Rubert Garcia and
Alonso Garcia 2011) to support the hypothesis that certain communities in touch with
Mediterranean cultures experienced changes that allowed some individuals to enrich
themselves (Sanmarti 2014). They were able to link commercially production areas and
consumers in the northeast of Iberia as well as in Languedoc, France (Calvo et al. 2011;

Guerrero Ayuso 2008b; Javaloyas et al. 2015; Vives-Ferrandiz 2015).
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2.4.3 Greeks

The Greek diaspora

During the eighth century B.C., the so-called Greek diaspora started to re-shape the
western Mediterranean, much as it had shaped the Aegean in previous centuries,

extending the limits of the oikoumene—the known, inhabited or habitable Greek world.

The Greek diaspora typically is described as developing through a series of events that
took place in one or other of the Greek city-states, starting with a crisis, usually either
economic (drought, famine) or political (stasis), that precipitated the necessity for
emigration (Jackman 2005:126). From the middle of the seventh century B.C., the
metropoleis of Anatolian (or East) Greece, especially the lonian cities, such as Miletus

and Samos, intensify the population move westward (Verger and Pernet 2013:196).

Pithekoussai (Ischia), Tyrrhenian Sea and Sicily (Gela, Selinunte)

When referring to the first moments of Greek expansion to the west during the Early
Archaic Period, it is traditional to refer to sites such as Cumas or Pithekoussai (or
Pithecusae), in the central Mediterranean, to understand the appearance of large
numbers of Greek settlements scattered along the Mediterranean coastlines (van
Dommelen 2012:394). The efforts of Euboeans, Corinthians and Megarians during the
eighth and seventh centuries B.C., who established stops along the shipping routes,
made it possible for others to create real commercial networks during the sixth century

B.C., as was the case for the Phocaeans (Martinez-Seve 2012:394).

Pithekoussai, on the island of Ischia in the Gulf of Naples, followed probably just a few
years later by Cumae, on the opposite mainland, represented the first steps in western
colonisation taken by Greeks in the mid-eighth century B.C. (D'Acunto 2017:293).
Archaeological remains on Ischia indicate that this settlement was far from a typical
Greek colony (Esposito 2012). An intrusive Phoenician or Aegean origin often is
assumed for the eighth century B.C. Material cultures for this period reveal that
Pithekoussai was home to peoples from Campania (southern ltaly), Etruria, Sardinia,
the Aegean (primarily Euboea and Corinth) and Phoenicians from the western colonies

(Broodbank 2013:512). Despite the number of imported pots and other goods, metals
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stand out as pre-eminent, especially iron from Elba, whose ores were so pure that they
were worth shipping overseas for smelting (Broodbank 2013:512). A significant
increase in the population is represented archaeologically by the large necropolis of
Scarico Gosetti on the eastern slope of the acropolis of Monte di Vico. Also,
metalworking activity is evidenced in the suburban area of Mazzola, indicating that that

entire quarter was dedicated to such activity (Nizzo 2007).

Cumae, on the other hand, was founded on the northern shore of the Gulf of Naples,
the perfect location from which to control maritime trade in this part of the Tyrrhenian
Sea, and especially the channel between Ischia and the mainland (Stefaniuk and
Morhange 2010). The remains of sanctuaries in the city’s agora have allowed scholars
to investigate cults connected with the motherland. Elaborate furnishings in graves
associated with this site illustrate that leading colonists emphasised their links with the
Euboean metropolis (Cerchiai 1995:74-81). Conversely, it is clear from the earliest
burials onward that the Cumaean aristocracy also were open to connections with other

communities in Campania and Etruria (D’Acunto 2017:309).

Together with metalworks, wine was important commodity for Pithekoussai and its
hinterland. Exchange of wine with non-Greek communities in the Tyrrhenian region
and central Mediterranean also transmitted agricultural and cultural models and points
to the principal involvement of Euboeans in these trading relationships (Sourisseau

2011).

Some researchers have argued that these settlements reveal an early stage of
encounters, or pre-colonisation, of the western Mediterranean (Gras 1995; for a review
of the concept of pre-colonisation, see Lourdin-Casal and Roure 2006). This is linked
strictly to Archaic trading. During the sixth century B.C., Archaic Greek commerce
experienced an intensification that provided the mechanism for the transformation
from so-called aristocratic praxis, a system based on piracy and hospitality, to
emporium, a more specialised system developed by merchants (Esposito 2012; Gras

1995).
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The seventh century B.C. is marked by a long period of Greek control of eastern Sicily,
established in the context of competition between the main establishments at the
heart of this regional expansion. Selinonte, founded at the end of the seventh century
B.C., lies a mere 40 km from the Phoenician centre of Motya at the western end of the
island. In the last two thirds of the seventh century B.C., Syracuse established a
network of small centres that controlled the southeast corner of the island (Akrai, c.
663 B.C.; Kasmenai, c. 643 B.C. and Camarina, c. 598 B.C.). Gela, founded on the Sicily’s
southern coast at the beginning of the seventh century B.C. by a mixed contingent from
Rhodes and Crete, lies on the great trans-Mediterranean maritime route (Verger and

Pernet 2013).

Euboeans in southern France?

The current state of investigation seems to show that the foundation of Massalia was
preceded by a series of sporadic encounters that are difficult to characterise because of
the incomplete and sometimes confused state of available archaeological
documentation. This pre-Massalian situation is more evident in western Languedoc and
the Hérault valley, at Agde. Here, as mentioned above, imported objects dated to the
second half of the seventh century B.C. were received from the Greek colonies of
southern Italy or Sicily. A large iron knife, identical to the Greek butchery utensils of
Sicily from the second half of seventh century B.C., was found in the necropolis of
Peyrou at Agde (Nickels et al. 1989). Verger and Pernet (2013:32) have interpreted this
object as evidence of hospitality, a ritual feasting practice well identified in the Greek

world (Dietler 2010).

The few pieces of archaeological evidence of a Greek presence before Massalia’s
foundation seem to indicate the parallel establishment of two different networks:
Phocaean-Etruscan in the east (Provence) and Greek Sicilian in the west. The latter is
difficult to characterise, but recent research at Greek colonial sites, such as Gela and
Selinonte (Verger and Pernet 2013; Guilaine et al. 2017, Gailledrat 2014), has

uncovered material culture with a clear western Languedoc provenance (Verger 2008).
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The Age of Emporia: Phocaeans in the West

Archaeologists and historians are in broad agreement that the approximate foundation
date of Massalia (Marseille) by Phocaean Greeks was 600 B.C. (Bats 2012). This was
followed closely by the Phocaean settlement of Emporion (Ampurias, Sant Marti
d’Empduries) in 575 B.C. and at Rhode (Roses, Girona) in the fifth century B.C. on the

Gulf of Rosas in northern Catalonia (Aquilué et al. 1999; Dietler and Lépez-Ruiz 2009).

The character of Massalia from its beginning was an open emporium (Bats 1998) and,
as such, it acted as a transit point for goods and products moving east and west
between northeastern Iberia and Italy. For the first half of the sixth century B.C,,
Etruscan amphora finds dominate the archaeological record of the city, testifying to the
pivotal role that Etruscan trade played in the city’s economy. Only by c. 540 B.C. does a
picture of local Massalian amphora production emerge (Bats 2012). Over the course of
the next few centuries, Massalia established a number of small coastal sub-colonies up

and down the coast, such as Agathe Tyche (Agde) in 525 B.C.

Two important events that transpired between 540 and 530 B.C., the naval Battle of
Alalia, between Greeks and the allied Etruscans and Carthaginians off the coast of
Corsica, and the conquest of lonia, including Phocaea, by the Persian king Cyrus Il
precipitated profound transformations in the balance of power and commercial
dynamics in the western Mediterranean. Massalia, (as well as Emporion and likely
other colonies) experienced population growth from the influx of refugees and became
the dominant influence of the entire region from Liguria to Iberia (Bats et al. 1992:287).
These circumstances significantly changed the exchange networks developed during
the seventh and the first half of the sixth centuries B.C. and brought the region into

new spheres of connectivity.

2.4.4 Etruscans

The Etruscan culture was rooted in the Villanovan culture as an immediate predecessor
(Bartoloni 2014). The culture experienced a flourishing period during the eleventh to

tenth centuries B.C. as a result of the development of transalpine metallurgy, which is
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associated with heroic and warrior values representative of the aristocracy (Verger

2007:95).

Authors have argued that the Etruscans should be given greater consideration as one of
the major maritime actors of the Iron Age in the western Mediterranean (Tiboni 2016).
Their ability to maintain commercial and military networks has been mentioned along
with their practice of piracy as key characteristics (Briquel 2000; Gras 1976, 1985:615—
651). Their nautical capabilities have been bolstered above all by Classical literary
sources, such as Herodotus (Histories |, 165-166), who claims that the Etruscans
controlled maritime and commercial routes in the western Mediterranean, especially
on both sides of the Italian Peninsula. Other ancient historians, such as Dionysius of
Halicarnassus, (Roman Antiquities |, 11) and Livy (History of Rome, V, 33), write about
the supremacy of the Etruscan navy. The Giglio (Cristofani 1997) and Grand Ribaud F
(Pomey and Rival 2002) shipwrecks testify to Etruscan participation in the sea trade
already in the sixth and fifth centuries B.C. Nevertheless, the nature of this
participation still is under debate, as the type of shipbuilding evidenced in the remain
of these two ships is associated with the Greek tradition (Pomey 2006a). Despite the
lack of a verifiable Etruscan shipwreck, or any true understanding of Etruscan
shipbuilding practices, it is clear from their remains and privileged location along the
Tyrrhenian coast that Etruria’s port cities, such as Pyrgi, Gravisca and Regisvilla,

constituted major facilities for outfitting and cargo lading merchant vessels.

The three main categories of Etruscan products, which demonstrate the dynamism of
Etruscan trading, were bucchero, a distinctly black, burnished ceramic ware, transport
amphorae and bronze wares. Etruscan products are prominent in two main regions
abroad: the coastal regions of southern France and the lberian Peninsula. The first
imports of Etruscan amphoras to France arrive at the end of the seventh century B.C.
These are linked to the wine trade and are limited to the coastal region of Languedoc.
Related Etruscan material, such as bucchero pottery and metal bowls, frequently are
found disconnected in indigenous habitation sites in the interior, which some authors
argue is evidence for separate internal networks in the indigenous domain (Dedet and

Py 2006:204).
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The discovery of numerous Etruscan imports in the primitive levels of Massalia (Gantes
1992) has generated a debate about their adscription to a Etruscan presence prior to
the foundation of the Phocaean colony (Dedet and Py 2006) or if more precisely, would
correspond to the first moments of this Greek settlement (Bats 1998). This discussion
also involves consequences about the role of Phocaeans in the dispersion of Etruscan
material from early stages along the French coast (Bats 1998:623). Contrary to this
interpretation some authors suggest that the first group of Etruscan imports should be

considered as an autonomous and independent initiative (Dedet and Py 2006:128-30).

What is certain is that from the beginning of the sixth century B.C. there is an increase
in the number of shipwreckings along the southern coast of France, with examples such
as Cap d’Antibes (Long et al. 2002b:25-31), I'Ecueil de Miet 3 in the Bay of Marseille
(Long et al. 2002:32-36), Bon-Porté 1 near Saint-Tropez (Long et al. 2002:43-47),
Pointe du Dattier at Cavalaire (Long et al. 2002:48-49) and Grand Ribaud F at Giens, the
latter dated to the beginning of fifth century B.C. (Long et al. 2002b; Long et al.
2006:55-62). Etruscan cultural material finds, such as a bronze tripod and helmet
discovered at Cap d’Agde and Séte, respectively, suggest intense trade contacts during
the sixth century B.C. (Feugére and Freises 1996). These contacts can be extended to
the Hérault territory, where an Etruscan presence is evident in a settlement of great
importance at Lattes, a port-city near Montpellier (Py 2009), and to the northeast of
the Iberian Peninsula, where Etruscan finds are especially numerous in the environs of
Emporion (Aquilué et al. 2008). Etruscan imports begin to decline after the third
quarter of the sixth century B.C., due mainly to increasing commercial control from

Massalia and Emporion (Bats 1998; Dedet and Py 2006:139).

2.5 Conclusion

This chapter has introduced the historico-archaeological context of the present
research, situated at the end of an expansive process of westward immigration from
the eastern Mediterranean. This diaspora, highly motivated by the search for natural,

and especially minero-metallic, resources, began with Phoenicians during the ninth
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century B.C. This expansion established the first colonies in the central Mediterranean
and Far West, such as Utica and Gadir (Cadiz), respectively (Aubet 2001; Lopez Castro
2016; Niemeyer 2002; Sommer 2004). In the Greek case, such expansion begins during
the eighth century B.C., with settlements at Pithekoussai (Ischia) and Cumae in ltaly
(Gras 1995). The formal encounter with southern France was initiated during the late
seventh century B.C. by Etruscan city-states in central Italy, as evidenced by wine
amphorae and other ceramics and small bronze basins (Dietler 2010:4). Other authors
have argued earlier evidence for foreign contacts in southern France, especially
characteristic wine-drinking cups from the incipient Greek colonies in Sicily (Verger
2000:389; Verger and Pernet 2013:312). A Phoenician influence also has been
identified in some of the local pottery productions (Gailledrat 2004:165). These objects
appear mainly in elite burials of the early seventh century B.C. (Janin 2001). The
chronological span of this research ends in the second half of the sixth century B.C,,
when the Phocaean colony of Massalia (600 B.C.) begins to exert cultural and

commercial dominance in western Languedoc and the whole of the Gulf of Lion.
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CHAPTER 3. LITERATURE REVIEW: ROCHELONGUE AND THE
LAUNACIEN

3.1 Introduction

This chapter provides a summary of the Rochelongue underwater site and a review of
previous research and interpretations of the archaeological assemblage. It
characterises the site in such a way as to support the aim of this thesis to consider the
site’s broader implications from the perspective of an early contact zone in the context
of cultural and commercial interactions and maritime connectivity in the pre-colonial
western Mediterranean. This approach allows us to move beyond prior debates, which
have focussed solely on dating, characterising, and assigning cultural adscription. To
this end, the region where the site is located needs to be viewed within its broader
geographical and historical context in order to understand its important strategic
position west Languedoc during the LBA and EIA was a link between Europe’s Atlantic
facade and the Mediterranean. This section of the French coast offers good natural
harbourages, especially in the estuaries, which allowed communication with the
interior and access to its mineral resources—not only those close by, such as at
Montaigne Noir and Cabriéres, but also those far distant, such as in Brittany. The region
also sits strategically between Catalunya and Provence, with its ready access to
northern Italy. These two intersections, combined with an accessible coast open to the
Mediterranean, made this region a natural area for cross-cultural networking with a
high range of cultural diversity (Gailledrat 2014; Gasco 2011; Graells 2013a; Guilaine
and Rancoule 1996).

=

B = :a_z. e

Figure 3.1. Panoramic view of Cap d’Agde, looking north: (1) Herault River mouth; (2) Saint-Loup Hill; and
(3) Rochelongue reef (photograph by Javier Rodriguez).
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Rochelongue
Reef

Figure 3.2. View of Rochelongue Reef and the modern fortress facing the
beach (photograph by Javier Rodriguez).

The underwater archaeological site is located on the Rochelongue reef off Cap d’Agde,
geologically formed by a basaltic outcrop and medium size blocks (Figure 3.1; Figure 3.2
and Figure 3.3). This basaltic geology is the result of a lava flow 740,000 years ago from
the former Mount St. Loup volcano (Figure 3.1, feature 2). The reef runs southward and

is surrounded by patches of Posidonia seagrass and sand. The reef extends into an area
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known as ‘les mattes’ and then splits into two branches. One branch turns to the east,
towards the islet of Brescou, taking the form of a line of rocks bordering a large area of
sand. The second branch heads westward for some 2 km, in the direction of the mouth
of the river Herault, before giving way to sand. The reef is most visible from shore in
two areas: off the so-called Pointe de Notre Dame, some 400 m from the mouth of the
Herault; and off the Pointe de Rochelongue, which directly faces the underwater site

(Borja and Tourette 2011; Tourette 2006).

Rochelongue
Reef

@ Rochelongue
site

Google Earth

Figure 3.3. Estimated location of the Rochelongue underwater site, approximately 300 m southwest
of Cap d’Agde.

Water depth can change abruptly along this shore due to the topography of the
seabed, and especially the reef. In some areas, the reef juts up abruptly more than 1.5
m from the bottom, which makes the area dangerous for coastal navigation. Ships
passing these shores also are at risk of inclement weather, as is attested in the
historical record:

Agde (Hérault), 3 January. — During heavy south-easterly weather, with very bad seas, the

Norwegian three-masted Garibaldi, with eleven crewmen, having lost its rudder and driven

by the current, was lost at about one o’clock in the afternoon off the point of Rochelongue,
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located two miles east of the mouth of the Herault (Société Centrale de Sauvetage des

Naufragés 1888:; translated from the original French by author).*
This stretch of coast is a virtual ships’ graveyard, as testified by the numerous
shipwrecks located between the Herault estuary and fle de Brescou (Figure 3.4). It is
not surprising, then, that the Ephebe Museum in Cap d’Agde, dedicated to underwater
archaeology, is the repository of a significant collection of artefacts with an underwater
provenance, including the namesake Ephébe (Adonis) bronze. In the immediate vicinity
of the Rochelongue site, there are two known shipwrecks. The first one, dating to the
early Roman Empire (first—second century A.D.), is represented by Dressel 20 and
Dressel 2—-4 amphorae, along with other objects, such as copper-alloy nails and a
copper ingot (Tourette 2006). The second wreck is dated by a group of cannons to the

17th century (Borja and Tourette 2011; Tourette 2006).

3.2 The site

Studies of the Rochelongue site traditionally have focused on the chronologies and
cultural attributes of the remains, as well as the question of what type of site it
represents—shipwreck or ritual deposit (Barbot 2000; Gascé et al. 2014; Hugues 1965;
Long 2004; Long et al. 2002a). As yet, there is no general consensus on these issues.
This research introduces a new investigation into the Rochelongue metallic finds, using
them as a case study to explore culture contacts within a pre-colonial context in
southern France and the western Mediterranean. Rather than focusing on site
characterisation, this study approaches the site—more precisely, the region in which it
is located—as a contact zone, defined as a ‘zone of direct, sustained encounter
between indigenous people and alien colonists, where mutually misunderstood cultural
differences were worked through in political and economic practice, pidgins and creole

languages and, often, violence’ (Dietler 2010:13). It applies a multi-methods analysis to

4 Agde (Hérault), 3 Janvier. — Par une grosse tempe de sud-est, mer trés mauvaise, le trois-mats
norvégien Garibaldi, avec onze hommes d’équipage, ayant perdu son gouvernail et drosse par le courant,
alla se perdre vers une heure de I'aprés-midi sur la pointe de la Rochelongue située a deux milles dans
I'est de 'embouchure de I’Hérault.
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address larger questions of culture contact and corresponding socio-economic

repercussions.

FRONT.

MEZE

MARSEILLAN

@ Sites Found

Figure 3.4. Underwater sites in the vicinity of Cap d’Agde (map by C. Chary and M.-
P. Jézégou, courtesy of DRASSM).

3.2.1 Rochelongue discovery and excavation

The underwater site at Rochelongue (Figure 3.5) was discovered in 1964 by André
Bouscaras, a dedicated diver and shipwreck enthusiast responsible for locating many

underwater sites (especially shipwrecks) in the waters of west Languedoc. The site was
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subjected to a number of archaeological investigations between 1964 and 1968, and

again in 1970 (Gasco 2014).

Figure 3.5. Metal artefacts—ingot, socket-axes and bracelets—on the seabed at the Rochelongue
underwater site in 1964 (photograph by André Bouscaras, courtesy of the Bouscaras Collection, Archives
of the Museum of the Ephebe and Underwater Archaeology).

In 1964, Bouscaras (1964b:5) announced the discovery of the site as follows:

How was this discovery made? Was it a matter of luck, as some say? A matter of luck—of
chance—certainly, as is the case with many archaeological discoveries, but it also was a

matter of work, of observation and the result of much research.

Each year, we systematically surveyed the rocky banks and their immediate environs in the

research area assigned to us.

On three different occasions since the beginning of the summer, we surveyed the rocky
bank near where the deposit was found. The first three times yielded no results ... the

fourth took place in the afternoon of 21 July. That is when my eyes were drawn to two
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grey-green objects amongst the stones. Having extricated them, | realized that they were a

copper or bronze ingot and a socket axe (translated from the original French by author).®

Archaeological material at the site was dispersed over an area measuring roughly 25 x
14 m (this corresponds to the core area found in 1964) at a depth of 6-8 m (Bouscaras
and Hugues 1972:175). The recovered assemblage has traditionally been described as
comprising more than 800 kg of metal and at least 1,700 artefacts (Bouscaras
1964a:288; Hugues 1965:176; Jézégou 2012:17-18; Parker 1992:369). Particular
objects in the assemblage have been identified as Etruscan, Greek, Phoenician or local
and dated anywhere from the ninth to the sixth centuries B.C. (Barbot 2000; Bouscaras

1964a; Garcia 2002; Gasco et al. 2014; Hugues 1965; Parker 1992).

Unfortunately, the site coordinates (43°16'17" N, 03°28'44" E) preserved in the archives
of the Department of Underwater and Undersea Archaeological Research (DRASSM)
appear to be incorrect, and the precise location of the deposit now is unknown. Over
the past few years, researchers have conducted underwater surveys in the area, but
these have resulted only in the discovery of isolated finds of diverse chronology (Borja
and Tourette 2011; Jézégou 2012; Leroy et al. 2000; Tourette 2006). As such, the only
reference we have as to the location of the underwater site is from Bouscaras’

(1964b:5) description at the moment of its discovery:

A large bank of rocks and seaweed (mostly Posidonia) stretches from in front of the two
rocky points of Rochelongue, near Agde, to the west for more than two kilometres. An
offshoot of the bank juts out to the north, the edges of which are composed of rocks and
Posidonia and the central part forming a small bowl of sand. The first discovery was made

southeast of this spur, about 500 meters from shore, where the depth varies between 6.50

5 Comment s’est effectuée la découverte? Question de chance, disent certains. Question de chance, de
hasard, certainement, comme dans beaucoup de découvertes archéologiques, mais aussi question de
travail, d’observation et fruit d’'une longue recherche.

Chaque année, dans la zone de recherches qui nous est attribuée les bancs rocheux et leurs environs
immédiats sont prospectes systématiquement.

Depuis le debut de I'été, nous avions, a trois reprises différentes, prospecte le banc de roches pres
duquel se trouve le gisement dont nous allons parler. Le trois premiéres fois sans résultat...la quatrieme
celle du 21 julien eu lieu dans I'apreés-midi. C’est ainsi que mon regard fut attire par deux objets vert-de-
grises coinces entre des pierres. Les ayant dégagés je m’apergus qu’il s’agissait d’un culot de cuivre ou de
bronze et d’une hache a douille.
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m and 8 m. The seabed there is composed of a very uneven volcanic layer that slopes
gently to the southeast towards Brescou. The objects rested directly upon this layer with
no apparent stratigraphy; two rifle bullets from the last war were found mixed with the
finds, indicating that the movements of the sea caused objects of high density to sink into
the sand until they met a layer compacted enough to stop them (translated from the

original French by author).®

During the 1964 and 1965 campaigns, excavations at Rochelongue focused on the
central part of the site, in the sandy bowl formed by the reef (Bouscaras 1964b:6,
1965:81). Work in the subsequent three campaigns (1966—1967) expanded out to the
periphery; first to the northwest, where a large accumulation of small objects was
found, and then to the southeast and southwest, where a significant number of ingots
were recovered. In 1969, the project was halted by infrastructure work in the port of
Agde, during which time dredging activities negatively impacted water visibility at the
site and made progression of the excavation impossible. Site work finally recommenced
in 1970, when two trenches were excavated with the support of DRASSM and its
scientific vessel Archéonaute. This intervention made clear the extent of the
archaeological area to the southeast, as the work yielded only a single fragment from a
copper ingot (Bouscaras 1970:2). Bouscaras (1970:3) noted in his report that ‘only the
northwest area remains that potentially contains any artefacts’, concluding that ‘we
will conduct a survey of this point during the next campaign, in 1971’. Unfortunately,

that work never happened.

Bouscara’s excavation diaries were examined for data recorded during each excavation
campaign from 1964 to 1970. The information partially was published in the Bulletin de

la Société Archéologique de Béziers and synthesised in Bouscaras (1964a); Hugues

8 Face aux deux pointes rocheuses de Rochelongue, prés d’Agde, commence un énorme banc de roches
et d’algues (surtout posidonies), qui s’étend vers I'Ouest, sur plus de deux kilométres. Partant, de ce
banc, une avancée prend la direction du Nord. Les pourtours de cette pointe sont constitués de roches et
de posidonies; la partie centrale faisant légérement cuvette est formée de sable. C'est au Sud-Est de cet
éperon et a environ 500 metres du rivage que fut faite la premiere découverte. Les fonds varient en ce
point entre 6 m. 50 et 8 m. Le sous-sol est composé d’une couche volcanique trés peu accidentée qui
s’enfonce lentement vers le Sud-Est en direction de Brescou. Les objets reposent directement sur cette
couche sans stratigraphie apparente; deux balles de fusil de la derniére guerre ont été trouvées mélées
au mobilier, ce qui indique que, par suite des mouvements de la mer, les objets d'une densité élevée
s'enfoncent dans le sable jusqu’au moment ou ils rencontrent une couche compacte qui les arréte.
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(1965) and Bouscaras and Hugues (1972). The information is tabulated below to
provide a better overview of the overall excavation (Figure 3.6 and Figure 3.7). It also
will help to better understand some of the interpretative conclusions about the deposit

outlined later in this chapter.

Rochelongue Site map
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Figure 3.6. Site map of the Rochelongue underwater site (based on Bouscaras 1964a, 1964b, 1965, 1966,
1967, 1968, 1970).
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Figure 3.7. Diagrams of the Rochelongue underwater site showing the area excavated during each
campaign, from 1964 to 1968 (based on Bouscaras’ 1964—1970 annual Rochelongue reports, DRASSM
archives).

Bouscaras (1964b):

e The dispersion of the artefacts is not random: beginning from a point located in
the southeast, the artefacts are dispersed along the rocky reef and in the
seagrass in a southeast-to-northwest direction, consistent with the direction of

dominant storms.
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Moreover, objects are found very often grouped together. When one is found,
there almost certainly will be others of the same series in the immediate
vicinity, which would seem to indicate that the objects originally had been
categorised and packed in containers—likely bags or baskets—that did not

survive to the present.

The interpretive hypothesis at this point of the excavation is that the site can be

an in-situ foundry workshop or a wreck.

Against the first option is Denizot’s (1959:327-357) observation that there was
‘a coastal sea level change dated at the end of the Middle Flandrians, which
corresponds to about six millennia B.C. From that moment, the sea reached the

current level and has not undergone any appreciable systematic change since.’

The most likely hypothesis would seem to be that of a shipwreck: a ship, sailing
along the coast, full of metal scrap for recycle and carrying with it not only a
great quantity of new objects, but also the tools and raw material necessary for
their manufacture—ingots, raw metal, casts, moulds, and metal scraps

recovered from use.

Despite the absence of any trace of the ship, it is not surprising that, in shallow
water on a rocky bottom, no wood was preserved. Similarly, we never find
wooden remains on any of the Greek and Roman wrecks located in the same

area, but only pieces of equipment.

If any such objects do exist on the site, they must be located in the
southeastern sector, near the accumulation of ingots that we reported and
under the deep layer of sediment that prevents us from continuing the survey

in that direction.

Metal analysis of the copper ingots was performed by Professor Junghans at

Stuttgart.
No ceramic material was found.

The plano-convex copper ingots recovered have a maximum weight of 7 kg.
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No iron materials were found.

Professors H. Gallet and M.C. Hugues conducted the material culture study of

the assemblage (Hugues 1965).

Bouscaras (1965):

Excavation of the southeast side of the site was impossible without mechanical

tools, so the team decided to concentrate on the rocky areas.

We opened a trench nearly 2 m wide in the northwest part of the site to verify

the extent of the artefacts dispersion.

We then continued the excavation by following from the same line as in the

previous year, towards the west and the east.

From this we were able to confirm that the materials were dispersed from a
point in the southeastern part of the site in a northwesterly direction, due to

the prevailing storms coming from the southeast.

The work this year has provided new evidence: the copper ingots discovered in
the northwest part of the site clearly were situated some 30 cm above the other
objects; moreover, they are rather deteriorated. Some of them, such as AS 65 L
10 in particular, were covered with 2 cm of marine concretion, which indicates a

prolonged exposure on the seabed without being covered by sand.

The ingots, or ingot fragments, found in this part of the site clearly are situated
above the objects and their surfaces are very deteriorated. They were
uncovered beneath 20 cm of Posidonia, while the objects were located on the
bedrock some 30 cm below. This would seem to indicate that the lighter objects

were buried more quickly and trapped between the rocks.

The difference in the states of preservation of the ingots is interesting, as these
ingots are highly worn and have lost more than half of their weight in some
cases, whilst the ingots found in the southeastern part of the site, in particular

ingots AS 65 L 70—72, show no trace of abrasion.
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Another observation is that jewellery represents the largest part of the
assemblage, whereas weapons and axes are much less abundant. Professor
Albert France-Lanord, Director of the Iron History Museum (Musée de I'histoire
du fer) in Nancy, had requested samples from these ingots in order to specify
whether they are copper, or even native copper, rather than bronze. The ingots
are in fact a very pure copper, at least 99% copper with traces of arsenic

(0.01%), lead (0.01%), magnesium, iron (0.03%) and calcium.

This boat was carrying very pure native copper, coming either from the Iberian
Peninsula or north Africa. At that time, there still were surface deposits rich in
native copper, which would have been exploited preferentially over copper ores

that had to be dug.

All of the socket-axes were quite new at the time of sinking; the deterioration

they show was due to sand abrasion and not to use.

As was noticed last year, some of the axes contain rolled copper sheet inside

(AS 65 164 in axe 166 and AS 65 224 in axe 983).

The discovery this year of larger fragment has permitted their identification as
fragments of oenochoe (jug) handles. Some of these handles, especially AS 65
71 (Plate XllI, centre), still retain the part that connected them to the sheet of

bronze.

Bouscaras (1966):

It was apparent from the first dive on the wreck of the bronzes, on 24 April, that

the site had changed considerably since 1965.

If the central part already excavated always presents the same aspect, on the
other hand, the south-eastern and north-western drop-offs are very sizable.
Winter storms deposited an additional layer of sand and black mud, more than
50 cm thick, on top of the sand already covering the objects, meaning the sterile

layer now is more than one meter thick.
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e Some trenches along the north and south sides of the site confirmed the
impression we had last year at the end of the campaign that we had reached

the limit of artefact dispersion in those areas.

e The unknowns of the south-eastern and north-western drop-offs, of which we
spoke in our 1965 report, were still unknown. Unfortunately, the accumulation
of sand and mud inevitably slowed the excavation of these areas. After some
very difficult work, we were only able to open up about 15 m? of that area

during the excavation.

e Much like at the end of the previous campaign, the finds are mostly small
objects, except for some fragments of metal and copper ingots found on the

south-east side and some axes.

e As in previous years, buttons and pins are abundant, especially small flat

buttons with a bulge.

e Among the non-metallic objects, and apart from coral beads, which have
already been mentioned, of note is a fragment from the bottom of a wheel—

made ceramic vase with pink fabric.’

e After three consecutive excavation campaigns, it appears that most of the cargo
carried on the ship has been recovered. The north and south sides of the site
appear to be exhausted, except perhaps for some lighter objects scattered

farther afield, which would require excavation of a much larger area to recover.
Bouscaras (1967):

e The conclusions of previous years have been confirmed: the artefacts are
dispersed towards the north-west from the main concentration of objects in the
south-east of the site; greater wear of objects higher than objects falling north-
west (the heavier they have put more time to park the distance, separating the
south-east and north-west drop-offs and arrived towards the latter while the

objects were already buried). finally, we are at the limit of the area of dispersion

7 There are no remains of these ceramics in the Museum.
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of the objects. Only the falling northwest and southeast very sizable can still be

to contain large quantities of objects.

e Spearhead no. 29, recognised by its shape, has the peculiarity of having retained

wood from the shaft inside the socket.?

e A fragment of tin with decoration (no. 3), identical to no. 427 recovered in 1965,
was discovered. Other new objects also include a fragment of copper sheet with
stamped decoration. Comparative materials include copper-plate belts from
Panges in the Cote d’Or (Déchelette 1908); however, the decoration of the Agde
plates is absolutely different, even though it remains geometric. The entwined

design that adorns the belts is reminiscent of oriental motifs.

e Many pieces of galena also have been found in this part of the site (northwest).
The discovery of ore has been reported in previous years, but never in as much

guantity as this year. Some pieces appear to have undergone a reduction in fire.

e Excavation has yielded other non-metallic objects, but none can be ascribed to

the wreck of the bronzes with any certainty.
Bouscaras (1968):

e The Ministry of Culture’s research vessel, Archeonaute, supported this year’s

excavation for several days, facilitating mechanical excavation of the site.

e This was significant, as this was the first time that the divers employed for this
excavation, from the Underwater Research Group of the Beziers Archaeological

Society, could use mechanical tools underwater.

e The results showed that the southeastern part of the site still contained finds,

as we believed.

e We were able to verify an observation made in the previous years, that the

rocky bottom, far from being regular, forms little pockets and basins that fill

8 There are no remains of this wood in the Museum and no report on any possible species identification.
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with sediment. It is in these that we found the ingots, on top of a compact clay

layer that forms a regular ground covered over with a metre of sediment.

e The ingots almost always were found with their flat face down and the convex

side up.

e Before we end this report on the Rochelongue shipwreck, we must return to
one of the objects discovered in 1967—the spear or javelin head (no. 29) with a
fragment of the wooden shaft concreted to the inside of its socket. This object
has been entrusted to the Laboratory of Marseilles for conservation and
identification of the wood. It returned to us in early July... Mr Jean Bouis,
conservator in charge of the restoration of the recovered objects, added the
following note: 'Javelin spear in bronze. Stump of wood from the pole.

Softwood, probably pine or fir.’

e During this campaign, an important group of diverse objects, not of the same
chronology as the Rochelongue shipwreck, was located in the vicinity of the site.
This indicates that there is a high probability that a number of artefacts

accumulated in this zone as a result of wrecking or currents.
Bouscaras (1969):

e Dredging works for the planned tourist resort of Cap d’Agde resulted in the
Rochelongue site being covered in a fluid layer of mud more than 50 cm thick.
Any serious work on the wreck in these conditions was impossible, and so we

decided not to excavate the site this year.
Bouscaras (1970):

e The Department of Underwater Archaeological Research asked Mr Paul
Weydert, a laboratory assistant at the Centre for Geology at the University of

Marseille-Luminy, to carry out an inspection of the site.’

9 Stratigraphic description and details from this report have being included in the reconstruction of the
site map (Figure 3.6, Section A-A’).
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From the established report and observations that we have been able to make
on the seabed, it appears that the central part of the site, previously excavated,

is again exposed. Very little sediment remains, and the bedrock is visible.

During the 1970 field campaign, a trench was dug from the southeastern part of

the site towards the un-excavated area with the aid of an airlift.

However, under about 60 cm of sand, the mudflat creates a regular layer some
30 cm thick, below which sand again is encountered, then the 10- to 15-cm
thick layer of red clay reported the previous year, with yet 10 cm more until the

final bedrock.

The trench reached a depth of 50 cm, was 2.5 m wide and ran 8 m towards the

southeast.
The only discovery was a fragment of copper ingot (AS 70 42) weighing 1.190 g.

For an entire day, the divers from Archaeonaute and those of the
Archaeological Association of Beziers took turns on the bottom to excavate a
circular area measuring 6 m in diameter. So far, the same stratigraphy has been
encountered: sand, modern remains, sand, compact red clay, sand and rock; but

no archaeological material has been discovered.

Based on this lack of finds, this area at least appears to be outside of the

archaeological zone.
The team opened a second section some 12 m to the north.

The only find was a circular iron object (AS 70 43) encrusted with concretion

and a pebble.

It therefore seems that the entire southeastern part of the deposit is exhausted;

the entire archaeological area was excavated in the previous years.

Only the northwestern area remains with potential to contain artefacts. Indeed,

this zone is an extension of the wreck dispersion, following the direction of
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predominant storms and currents, from the southeast to the northwest. We will

search this area during the next campaign, in 1971.

3.3 The assemblage

The metal artefacts from Rochelongue can be sorted into three categories: 1) raw or
semi-processed materials, such as iron in mineral form (Hematite), plano-convex
copper ingots, and tin and lead sheets; 2) manufacturing wastes, such as slag and
unsuccessful mould castings; and 3) manufactured objects, including personal
adornments, weapons, tools and an assortment of other objects (Bérard-Azzouz and

Feugere 1997:70; Garcia 2002; Verger and Pernet 2013:208) (Figure 3.8).

Tools & Handcrafts
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Jewellery & Clothes
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Others oo,

Weapons 6%

1%
Metallurgy

Figure 3.8. Object categories in the Rochelongue assemblage.

The Rochelongue ingots have been used as evidence to justify an early Greek presence
in west Languedoc, as some of them bear a ‘Y’ stamp or anthropomorphic symbols
similar to examples found in Greece (Garcia 2002:38-41). The Giglio shipwreck,

excavated in the northern Tyrrhenian Sea and dated to the beginning of the sixth
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century B.C,, yielded ingots with similar markings, but has been interpreted as both an

Etruscan (Bound and Vallintine 1983:119) and Greek (Polzer 2011:365) vessel.

Others have used these markings to link the site to the eastern Mediterranean (Barbot
2000:36), where similarly stamped ingots have been found off the coast of Haifa, Israel
(Galili et al. 2013:10). In any case, both of the latter sites are situated within the
broader Mediterranean Greek milieu, and so do not necessarily contradict a Greek

characterisation.

The manufactured objects are currently thought to have broad geographical origins.
Some of the weapons, for example, are believed to be associated with the Atlantic
bronze metalworking tradition (Guilaine 1972:359) on the Atlantic bronze trade and
metalworking tradition, see Nordez (2017), while others are presumably linked to the
Iberian Peninsula (Verger 2000:388). The bracelets, on the other hand, clearly are
connected to central European cultural traditions based on their typology and likely
originated in eastern France (Verger 2000:388). The fibulae present in the assemblage
have been instrumental in dating the site due to the wide distribution of this object
type and its well-established chronological typology (cf. Arnal et al. 1970; Carrasco Rus
et al. 2016; Duval et al. 1974; Gonzalez Prats 2010; Graells 2010, 2014b). Currently, the
dates estimated for the Rochelongue examples range from the second half of the
seventh century to the first half of the sixth century B.C. (Arnal et al. 1970:58; Duval
1974:22-41). This group exemplifies how the object diversity in this assemblage affects
interpretation of the geographical origins and chronology of the site. For example,
similar double-spring fibulae have been found in Phoenician contexts of the seventh
and sixth centuries B.C., while some believe that the triangle-bow fibula originated in
Cyprus between the tenth and ninth centuries B.C. (Rafel et al. 2008:244; but against
this, see Carrasco et al. 2016, who argue for a local origin). Conversely, examples of the
navicella-type fibulae typical are associated with northern Italy (Duval et al. 1974;

Verger and Pernet 2013:208).

Adding to the complexity of interpretation is the prolonged use of some artefact types,
which extends over much of the first half of the first millennium B.C., and perhaps even

earlier, as the chronologies of some of the weapons and socketed axes, for example,
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begin at least in the LBA. Some authors ascribe symbolic meaning to these
anachronistic objects and interpret their function as votive or for marking transitional
zones, such as borders, route intersections, watercourses or other locations strategic to
communities in contact with one another (Huth 2017; Javaloyas et al. 2015:68). Others
link such objects of longevity—for example the socketed axes, often interpreted as
ingot axes—to a pre-monetary system of exchange (Bats 2011:99; de Laet and Dani
1994:910 who refer to them as ‘axe-coinage’). Garcia (2013:208) associated the
Rochelongue assemblage with other terrestrial metal hoards that he believed
represented a homogenous group, or phenomenon. The eponymic hoard of Launac,
found inside a pot in a closed context, is dated to the second half of the seventh
century B.C. (Garcia 2013:208; Graells and Lorrio 2017:104-105; Guilaine et al.
2017:13-25). Recent work on belt buckles from various archaeological sites on the
Iberian Peninsula have reinforced this dating; the ‘Fleury’ type, for example,
represented in the Rochelongue assemblage, has been dated there between 625 and

575 B.C. (Graells and Alvarado Lorrio 2017:100, fig. 52).

3.3.1 Rochelongue underwater site: local or foreign?

Speculative characterisation of the Rochelongue site has resulted in different
interpretations, which has only added to the general confusion about its artefact
assemblage. Because of its early dating, some authors consider the site to be an
Etruscan shipwreck and associate it with other presumed Etruscan wrecks found along
the French Mediterranean coast, such as at Antibes, Esteou dou Miet, Cassidaigne, and
Grand Ribaud, even though some of these sites are up to a century later in date. These
shipwrecks yielded a significant number of Etruscan artefacts or complete Etruscan
cargoes, including wine or other products transported in Etruscan amphorae, and are
located in waters where Etruscan sea-traders would likely have been sailing during the
sixth century B.C. (Long 2002:129; Barbot 2000:35-36). Ignoring the fact that a ship’s
cargo is not always a good indicator of the cultural affiliation of the vessel and its crew
(Bass et al. 1989:152-153; Bass et al. 1967:165; Bass and van Doorninck Jr 1979:131;
Gibbins 1989:5; and for a broader methodological discussion of assigning shipwreck

affiliation, see Harpster 2013), there are no such ceramics or other Etruscan material
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culture in the Rochelongue assemblage to makes such an interpretation appropriate or
likely. Only two small fragments of pottery were mentioned in the archaeological
reports that motivated some claims of thrown pottery amongst the Rochelongue finds
(Garcia 2013:208). There is nothing, however, in the Rochelongue collection at the
Ephebe Museum that might substantiate this claim. Regardless, the presence of
Etruscan material, indicative of Etruscan contact with the region, would not be
surprising, as such evidence has been found in terrestrial bronze hoards linked to the

Launacien phenomenon of the seventh—sixth centuries B.C. (Guilaine et al. 2017:242).

Other authors infer that the Rochelongue site is of Phoenician origin (e.g. Abdelhamid
2015:4; Kaufman 2014:14) since the copper ingots in the assemblage are similar to
those found on the Mazarrdn 2 (Negueruela 2004:227) and Bajo de la Campana (Polzer
2014:230) shipwrecks. Both sites were found in Phoenician colonial contexts off the
southeastern coast of Spain and have been dated to the late seventh century B.C. Such
an argument rests on rather tenuous evidence, though, and primarily reflects the
historically attested and generally accepted notion that the early metals trade in the
western Mediterranean—in particular, the Iberian Peninsula—was dominated by
Phoenician traders (Aubet 2001:355; Broodbank 2013:546). Such conjecture needs to
be tested with archaeometric analyses of the metal ingots, which the present research
aims to do. There also is secondary evidence for Phoenician contact, namely Phoenician
stylistic influences observed in some local pottery production. This can be seen in
amphora shapes that imitate, for example, to the Cruz del negro type, as well as in the
use of red slip on some ceramics (Gailledrat 2006:165). This, of course, does not

preclude the possibility of indirect associations as the responsible intervening agency.

Nowadays, the Rochelongue site is more likely to be described by scholars as a
Launacien deposit, closely linked to the local LBA Illb (ca. 900—-800 B.C.) to EIA (ca. 725—
575 B.C.) cultural horizon (Guilaine 1972:357; Guilaine et al. 2017:351; Guilaine and
Rancoule 1996:128). According to Dominique Garcia (2002:41), this designation of
Launacien recognises ‘an original economic phenomenon that consisted of the
development of indigenous metallurgic production for exchange purpose’. Currently,

the term Launacien is used to identify the general cultural context that was responsible
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for the bronze hoards of this time in the area of west Languedoc, composed of locally
manufactured products and foreign elements of continental, Atlantic, or

Mediterranean origin (Guilaine et al. 2017:14).

3.3.2 Rochelongue underwater site: shipwreck or votive deposit?

Three hypotheses have been advanced to explain the presence of this assemblage of
metallurgical objects in the waters off the west coast of the Languedoc. The most
common hypothesis in the literature, since the moment of discovery, is that it
represents a shipwreck; more precisely, the cargo of a sunken vessel that was carrying
raw and scrap metals. The second hypothesis attributes the assemblage to a smelting
site located in an area affected by sea level change. The third hypothesis considers the
assemblage to be the result of ritual deposition and links it to the broader terrestrial
phenomenon of Launacien metal hoards, as well as funerary and mythological Indo-
European ritual traditions documented along the continent’s Atlantic facade and British
Isles. This last hypothesis has been reinforced by the appearance of Launacien objects
in votive deposits in Greek sanctuaries in Sicily and Corinth (Verger 2000; Verger and

Pernet 2013).

All of these hypotheses have suffered from poor recording and reporting of the original
excavation and lack of thorough evaluations to produce firm and consistent data.
Publications that discuss the cultural ascription or nature of the Rochelongue site are
summarised in Table 3.1. The current study seeks to remedy these shortcomings by
subjecting the site and its documentation to comprehensive review and the material
assemblage to rigorous analysis. Only then can each hypothesis be evaluated on its

merits and deficiencies and a legitimate assessment of the site type be made.

The biggest evidentiary hurdle that this hypothesis fails to overcome is the glaring
absence of any wooden hull remains (even any trace of such), rope, rigging elements or
other equipment typically associated with water craft that would provide definitive
evidence of a boat or ship. The museum collection includes only some iron and copper
alloy nails that have any possible nautical association, their inclusion in the assemblage

can be questioned due to the presence of artefacts from different periods in the same
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area of Rochelongue site. The complete assemblage amounts to a total weight of
approximately 1.3 tons, a rather low tonnage in comparison to that of known
Mediterranean wrecks of the seventh and sixth centuries B.C., which range from 2-4
tons up to 30 tons. If indeed the site is that of a shipwreck, then the vessel type we
most likely are dealing with is a small riverine boat with limited coastal capability,

rather than a true sea-going ship.

Table 3.1. Summary of publications that reference the cultural ascription and nature of the Rochelongue
underwater site.

Publication Cultural Affiliation Site Type
Bouscaras 1964a, 1964b None Shipwreck or metal hoard?
Bouscaras 1965 A ship from Spain or North A shipwreck with ingots from Spain

Africa (origin of copper ingots) or North Africa, together with scrap
metal for recycling

Huges 1965 None Remains of a traveling metal work-
shop on a ship

De Santerre None Remains of a traveling metal work-
shop on a ship

Tchernia 1969 None Site?
Arnal et al. 1970 None Shipwreck or hoard?
Gras 1985 Etruscan Shipwreck returning with a metal

cargo exchanged for wine

Bouloumie 1985 Etruscan Shipwreck returning with a metal
cargo exchanged for wine

Bouscaras 1986 None Shipwreck. A traveling bronze
workshop transacting with coastal
populations to exchange metal scrap
or rejected objects for new objects
manufactured in situ

Bouscaras 1991 None Shipwreck? Metal hoard? Deposit?

Parker 1992 None A small vessel carrying an itinerant
coppersmith

Bérard-Azzouz 1997 Launacien Shipwreck (indigenous exchanges
with the Mediterranean coast)

Jézegou 1997 Launacien ?
Garcia 2002 Launacien (assemblage) (Foreign/Greek?) Shipwreck
Ayuso 2004 None Shipwreck of a vessel engaged in the

nautical route linking the south coast
of France with the Balearic Islands
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Luc Long 2005

Samson 2006
Abdelhamid 2007
Cesari 2010

Garcia and Sourisseau 2010
Gasco 2014
Jézegou 2012

Garcia 2013
Verger and Pernet 2013
Guilaine et al. 2017

Etruscan

Local
Phoenician

Etruscan?

(Foreign/Greek?) Shipwreck
Launacien

None

Launacien (assemblage)
Launacien (assemblage)

Launacien (assemblage)

Shipwreck (some ingots bear same Y
stamp or marks as examples on Giglio
shipwreck  linked to  eastern
Mediterranean cultures)

Votive deposit
Shipwreck

Remains of a traveling workshop on a
ship

(Foreign/Greek?) Shipwreck
Votive deposit

Who is trading with whom? Are locals
exchanging old and broken objects
and so the cargo is departing? Or are
there foreigners who bring waste
materials to recast and so the
remains reflect an import?

(Foreign/Greek?) Shipwreck
(Foreign/Greek?) Shipwreck
(Foreign) Shipwreck

Submerged smelting site. Andre Bouscaras, himself, was the first to suggest that the

site might represent a smelting or metalworking workshop in an area of the shoreline
that now is inundated (Bouscaras 1964a; 1964b). This hypothesis relies on similar
evidence as the previous; namely, copper ingots, tools and fragmentary copper bits,
damaged bronze objects and waste products linked to recycling operations. It also falls
in line with many recent discoveries and re-evaluations of mainland sites in Europe that
now are submerged due to sea level rise. Nevertheless, this interpretation was rejected
almost immediately by Bouscaras himself, who, consulting studies of the paleo-coast of
the time, confirmed that the sea level in this region had not varied enough in the last
6,000 years to support such an assertion (Ambert 2001:53). More recent sea level
studies for the Languedoc coast have confirmed these results and show a completely
different coastal morphology, with a paleo-bay at the mouth of the river Hérault
(Benoit Devillers pers. comm. 2018). Even then, the Rochelongue site still would have

been submerged at a depth of 4-6 m (Gasco 2014:233; Ambert 2001:53).
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Votive deposit. The interpretation of the Rochelongue material as a votive offering has

been argued mainly by Gascd (2012), who has explained in depth the supplicatory
nature of the deposit. Although many scholars still are reluctant to accept this type of
reading, at present it constitutes one of the principal alternatives to the shipwreck
interpretation. The main arguments of this hypothesis are that: (1) the weapons,
harness and personal adornments represent prestige objects showing aristocratic and
heroic social status (Graells 2007; Graells et al. 2010) and (2) the presence of foundry
tools and waste material are representative of the high social position metal smiths
seem to have enjoyed in proto-history (Fregni 2014:30). Certainly, during the LBA—EIA,
the manufacture of such objects was the result of specialised knowledge and

techniques skilfully applied, and their ownership the prerogative of social elites.

The fragmentation or intentional deformation of a good part of the metallic objects
could be the result of ritualistic or symbolic destruction meant to prevent the items’
reuse. Riverine and coastal deposits of similar material—especially weapons—in similar
condition have been found in the Iberian Peninsula and British Isles. Jagged edges,
cutting and folding can be considered evidence of ritualistic disablement and an
indicator of the votive nature of these deposits. Nevertheless, the reasons for the
deformation of these materials continue to elicit multiple explanatory hypotheses,
essentially between reasons profane and those of a more sacred, or at least ritualistic,
nature (Brandherm 2008:8). Among the former is the proposal that such deformation is
the result of bending, cutting or crushing scrap objects or materials for recycle to
reduced their size and volume for transport. Among the interesting explanations of
ritual destruction is one based on the Dionysian character of such damage (Nebelsick
2000) and another on the euphoric feasting behaviour of some Celtic populations
following victorious combat. The latter included sacrifices, banquets and the
redistribution of captured wealth, all dedicated to the Celtic war deity in gratitude for

help given (Cesar, BG, 6.17.2-3).

Some obvious questions arise upon subscribing to the votive hypothesis: How and
when did the deposition of all these objects happened? Does the assemblage represent

one or several deposition episodes? How and why was the location selected? Were the
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objects thrown from a boat, or was the deposit the result of a wrecking
(capsizing/swamping) event; alternatively, was the deposition made from a wooden
platform or structure from shore? Was the deposit location marked in some way to
ensure that subsequent deposition events would occur at the same spot? A deposition
over time does not clash with some of the objects that have prevailed since the MBA or
LBA; nor does it seem to be discordant with other previous deposits in the vicinity, such
as at Luno lagoon (Verger and Pernet 2013:43) or the pile dwelling settlements of La

Motte (Moyat et al. 2010).

The distance from the site to the paleo-coast, even taking into account the 2 m rise in
sea-level change, still would have been about 500 m, making the possibility that the
material was deposited ritually (i.e., thrown) into the sea from land unlikely. All this
reinforces the votive nature of such pieces and the sacred character of the space where
they were deposited. In this sense it is interesting to consider the recent proposal of
Samson (2006), formulated from an analysis of findings in the English Channel and
North Sea. The author argues that, in areas of maritime interaction of particular
intensity, the sea needed to be ‘incorporated into Bronze Age cosmology in similar
ways to other zones in the landscape’, where the deliberate deposition of metal
artefacts provides an alternative interpretation to underwater archaeological contexts

other than shipwrecks (Samson 2006:317).

In light of such considerations, one objective of this study has been to record any
technical details or indicators of ritual or religious function in the Rochelongue
assemblage. Evidence of such was sought in the in-situ disposition of the materials,
their appearance and condition, their typology and their archaeological context that

might provide indication of intentionality or of sacred or prescribed motivations.

Relevant to this and the shipwreck hypothesis is Gascd’s (2014:235) argument that
Rochelongue could not have been a coastal transhipment point, since no associated
port facilities or related elements have been located during the various excavation
campaigns, or indeed the more recent surveys in 2006 and 2011 (Tourrette 2006; Borja

and Tourrette 2011). This contention, however, fails to consider the nature of
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indigenous water transport and practices of the time and the surrounding coastal and

fluvial landscape in the context of a contact zone.

Local societies of the LBA—EIA typically were embedded in riverine environments, as
attested by the eighth-century B.C. settlement at La Motte (Agde), situated on the edge
of a palaeo-bay near the mouth of the Herault River, but now submerged under the
river (Moyat et al. 2010; Verger et al. 2007:162-163) (Figure 3.9). Similarly, it is not
coincidental that a large number of metal deposits appear in close relation to
watercourses (Dedet and Marchand 2015; Ropiot 2007:144), especially given the
notion in European Bronze Age cosmology of rivers as boundaries between different
spheres or worlds (Huth 2017:277). In light of this, such communities almost certainly
would have used watercraft for transport and trading along the network of rivers (and
possibly the adjoining coastlines), utilising natural features within this environment for
harbourages. Thus, the near ‘invisibility’ of prehistoric and proto-historic harbours

(anthropogenic structures) in the archaeological record is easily explained.

In her study of Late Bronze Age harbours in the Aegean, for which there are scant
remains, Loizou (2016:123) argued that they must be viewed in the context of the
dynamic seascape and considered as active cultural landscapes with socio-political
implications. An analogous reading can be applied to the Rochelongue site as a contact
zone; namely, a dynamic geographic and social space. The surrounding topography is
full of natural markers: the rocky platform of Pointe Rochelongue, the Herault estuary
to the west and the promontory of Cap d’Agde to the east; Mont Saint-Loup and the
small islet of Brescou lying just off the coast (Grimal 2018). All of these features would
have served as navigational landmarks for riverine, coastal as well as terrestrial travel,
and the estuary additionally would have offered shelter and points of debarkation for

boats or ships.

3.3.3 Material distribution on the site

The original distribution of material across the seabed might provide additional insight
into the nature of the site. Although a final site map was never completed and

published, Bouscaras did locate a large number of objects on a site plan, which gives a
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good idea of the artefacts’ dispersion. Presumably, the more diminutive objects, such
as pins, fibulae, and buckles, were susceptible to displacement by currents and storms,
whereas objects of greater mass, such as ingots, which weigh up to 8 kg a piece, were
likely located where they were originally deposited or came to rest on the seabed. The
ingots were found in three concentrations, each representing an area measuring no
more than 2 m long x 1 m wide and located in the south-western, central, and north-
eastern parts of the site (Figure 3.7). If from a shipwreck, these deposits should indicate
the areas in the ship’s hold where the ingots were stowed; although, why they should
have been loaded in such a way is unknown. If deposited for ritual or votive purposes,

the groupings might indicate that each was dropped from a different boat.

Figure 3.9. Late Bronze Age ceramic from la Motte (Agde): the sharp silhouette has been
interpreted by Grimal (2018:2) as a schematic representation of Mont Saint-Loup (Grimal et al.
2018:2 fig. 1).

Alternatively, if one looks only at the types of objects recovered, the Rochelongue
material perhaps is most similar to several deposits found off the southern coast of
Britain, such as at Dover and Salcombe. The first, located in 1964 east of the Port of
Dover, comprises a total of 352 complete and fragmented objects (axes, swords,
bracelets) with a total weight of 60 kg and an associated chronology of 1200-1100 B.C.
(Muckelroy 1980:101). Based on the inclusion of socketed axes of type ‘Taunton—
Hademarscheny’, Needham and Dean (1987:120) link this assemblage to metal
workshops located in the north of France. As for the finds from Salcombe, these come
from two different groups found some 400 m apart in the mouth of a river estuary. The
first group of objects, Salcombe A, discovered in 1977 at Moore Sand (see Muckelroy
1980, 1981), contains 22 weapons or weapon fragments, a palstave-adze, cauldron
handle, rectangular block or weight, Sicilian strumento, three gold objects or fragments
of such, an iron awl with bone handle and a lump of tin (Needham et al. 2013:85). The

second, so-called Salcombe B, assemblage was discovered in 2005 and investigated
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again in 2013. It has similar characteristics in terms of interpretation and chronology as
the Moore Sand site and includes 280 copper ingots or fragments of such, 40 bun-
shaped tin ingots, 15 bronze objects and nine gold ornaments (Wang et al. 2016:82).
Despite the Rochelongue material being at least two centuries later in date it is
remarkably comparable to the deposits in England in terms of object type
heterogeneity and depositional context. If these sites represent the wrecks of simple
watercraft, such as expanded dugouts, then the four concentrations of artefacts and
materials at the Rochelongue site could represent the cargoes of four similar small
crafts that were travelling together and were swamped or capsized by a storm. This
could account for the material groupings, the dispersion of material on the site and the
types of materials recovered, as well as the lack of any hull remains or ship’s
equipment, as such vessels would be unlikely to sink, instead being washed away or

smashed on the reef or shore after overturning and spilling their contents.

3.3.4 Rochelongue underwater site: a contact zone?

The provenance and cultural adscriptions of the Rochelongue artefacts remain
uncertain, and the nature of the assemblages is still being questioned. While most
scholars believe it to be the result of shipwrecking (Abdelhamid 2007:4; Barbot
2000:34-35; Hugues 1965:175; Long 2004:129), and thus associated with trade and
commercial activity, Jean Gasco (2014:235) suggested recently that it best represents a
votive deposit, due to the absence of wooden hull or other ship remains, and to its
location close to the mouth of the Herault River. Gascd’s interpretation requires
serious consideration, as the ritual practice of offering metal hoards—indeed, one of
the defining traits of the Launacien—is common in the region. Such deposits are known
from numerous archaeological contexts linked to the European Bronze Age tradition,
such as at Huelva (Spain), where a deposit of bronzes was found at the confluence of
the Odiel and Tinto Rivers (Ruiz-Galvez 1995). On the other hand, it is difficult to
reconcile some of the material with this interpretation as ‘cultic behaviour’, such as the
smelting and manufacturing waste, which typically are seen as evidence for metals

recycling activity (Dietrich 2014:468).
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Ultimately, and from a seascape perspective, the distinction between ritual and
commercial activity may be a moot point, as ‘people in traditional societies in coastal
areas, as elsewhere, would not have separated ritual and habitual actions’ (Cooney
2004:323). Thus, commercial dealings may have been consummated with ritual
offerings or deposition representative of the materials being exchanged—in this case,
raw and recycled metals on the one hand and metal handicraft works on the other.
That such offerings might be made in the sea, just offshore, in the midst of the zone of
contact, where land, riverine, and maritime trade routes converge, would not be
unexpected. Particular objects, or the assemblage as a whole, might have served as
ritual markers of the peripheral or transitional zones through which the various parties
of the relationship network passed (Ruiz-Galvez 1999). In the case of Rochelongue, the
bent knives and broken axes could evince such practice. Conversely, the ingots and
other objects in the assemblage might better represent the habitual actions, in this

case the mining, smelting and trading of metals.

When considering matters of provenance and cultural adscription from a maritime
perspective, Harpster (2013: 614) criticised the absence of ‘an effective, critical
dialogue regarding the creation and use of the affiliations themselves’. In the case of
the Rochelongue site, the cultural diversity of the artefacts has limited interpretive
emphasis to specific narratives and contexts, especially the determination of
‘attributions based upon portions of the assemblage’ (Harpster 2013:604). Past studies
established the cultural attribution of the site based on the origins of only a few
artefacts from the collection. A direct consequence of this approach is the reliance
upon assumptions that increase the probability of an inaccurate cultural designation

and a high degree of subjective conclusions.

The shipwreck found off the coast of Giglio is pertinent to this discussion. The
recovered material was dated between the eighth and sixth centuries B.C. and included
Etruscan amphorae and two or three bucchero kantharoi (two-handled drinking
vessels). The presence of these ceramics led to the excavator’s original conclusion that
the ship was Etruscan (Bound and Vallentine 1983:115). Nevertheless, the same

researcher also noted that the ship’s cargo is complex and varied, containing at least
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one Phoenician amphora, along with Corinthian ware, including a kothon, aryballoi and
fragments of an oinochoe (Bound 1991:14-35). Similarly, the sixth century B.C. Cap
d’Antibes shipwreck, on the southern coast of France, yielded Etruscan amphorae and
fine pottery, but a single fragment of a Phoenician or Punic oil lamp. Nevertheless, the
latter showed signs of much use, and may provide the best evidence for the origin of

the wreck (Hagy 1986:236).

The absence of an effective and critical dialogue for cultural affiliation can lead directly
to misinterpretations of incomplete assemblages. One way of dealing with such
artefact collections is through the conceptualisation of the assemblage. Franklin and
colleagues view an assemblage as ‘a group of objects found already-brought-together,
representing the ‘sum of human activities’ long-since concluded’ (Renfrew and Paul
2008:578 original emphasis). The challenge then for archaeologists, when dealing with
incomplete assemblages, is to extract meaning from the group of objects by
reconstructing the associated human activities (i.e., to fill in the gaps). This research
attempts to do just that by applying a network approach to reconstruct past activities,
mobility, and communities through an examination of the movement of objects and

the connectivity this implies.

3.4 Conclusion

This chapter has endeavoured to outline briefly the rationale and methodology for a
new investigation of the Rochelongue underwater site based on characterisation of the
metallic finds, as opposed to the site as a whole, within the context of a contact zone.
Provenances and cultural affiliations of the pieces, determined on the basis of material
analysis, in turn will help to determine the indigenous and foreign cultures in direct
sustained contact, in this case, likely of an economic nature, although never devoid of
other socio-political considerations (Dietler 2010:13). The study also engages
geographic and social approaches to represent maritime connectivity as a trans-
Mediterranean network of varying intensities, which largely determine the levels of

impact on the connected cultures (Horden and Purcell 2000:739; Morris 2003:43-46).
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This approach maintains that viewing maritime contact zones as ‘nodes of density in a
matrix of connectivity’ (Horden and Purcell 2000: 393) may assist in the process of
revealing participants and mechanisms of exchange within these complementary
economic spheres (Leidwanger 2013:3302). This combined methodological approach
attempts to shed light on the communities in contact, based on an understanding of
communities as not merely made up of humans, but also of things—assemblages—and
the connectivity and interactions between the two, respectively (Harris 2014:77). In
this way, discussion of the Rochelongue underwater site can move beyond arguing
about its chronology, cultural attribution and type characterisations, and instead
concentrate more on what the material culture from the site has to say about the

societies responsible for its deposition, however that might have occurred.
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CHAPTER 4. SOCIAL NETWORK ANALYSIS AND ACTOR NETWORK
THEORY

This chapter examines the theoretical framework underpinning social network analysis
and discusses the applicability of such an approach to maritime archaeological
contexts, and to the Rochelongue assemblage in particular. The effectiveness of using
sociologically based network analysis in archaeology is well established (Brughmans
2010; Brughmans 2013b; Ingold 2011; Knappett 2011; Mills et al. 2013) but a
corresponding theoretical application to create network models in the field of maritime
archaeology has been relatively unexplored. The following discussion includes a review
of the relevant literature relating to this approach, as well as a brief overview of work
undertaken in social network analysis (SNA) relating to maritime contexts and the use

of material culture as a linking element.

4.1 Introduction

As discussed hitherto, a lack of rigorous investigation, together with a lack of clarity in
the definition of Rochelongue, both in terms of cultural affiliation and the nature of the
site’s formation, have left the archaeological context of the assemblage incomplete.
The absence of effective and critical dialogue around cultural affiliation has led directly
to the misinterpretation of this incomplete assemblage (as well as others). One way of
dealing with such artefact collections is through ‘conceptual re-assemblage’ (Miller-
Bonney et al. 2016). This process replicates incomplete practices of material
production, maintenance, and reproduction using artefact assemblages as placeholders
to reconstruct past action, mobility, and community through an examination of the
movement of things (Miller-Bonney et al. 2016:9). The present thesis applies this
process to the Rochelongue material culture in order to designate cultural affiliation
more accurately and to draw conclusions about the associated communities by
prefiguring divisions between human and non-human interaction and connectivity

(Harris 2014:77).
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This research adopts the concept of connectivity, as described by Horden and Purcell
(2006:733), as ‘the key variable in assessing the social and economic character’ of any
microecology (see Chapter 1). These authors argue that viewing the range of maritime
facilities as ‘nodes of density in a matrix of connectivity’ may assist in the process of
revealing participants and mechanisms of exchange within complementary economic

spheres (Horden and Purcell 2000:393).

This thesis uses network theory to assess the usefulness of maritime connectivity and
movement of metals as frameworks for recognising differences between object
categories and within specific types, and as indicators of social structures and economic
organisation. Specifically, this work employs actor-network theory (ANT) for its
applicability to undertake re-assemblage and explore connectivity. In his discussion of
the network concept and its implications, Latour (2005:46—154) introduced ANT as an
adequate framework for reconstructing material cultures and interactions temporally
and spatially. The main concept behind this theory is that human and non-human
(artefactual) elements can be part of the same networks and have particular ‘interests’
(Vicsek et al. 2016:77). By introducing concepts such as ‘relationality’, Latour (2005)
argued that entities have no essence in themselves; rather their properties and
boundaries are formed and shaped through their relationships to other elements
(Ritzer 2008:656). Concepts such as ‘actor’ and ‘network’, therefore, should not be
understood and utilised independently, but as a part of a whole (Latour 2011:5).
Relational theories like ANT consider that, without non-human elements, it is
impossible to understand how society is integrated as a whole (Hodder 2012; Latour

1992).

This model is not without its detractors; Harris (2014:90), for example, has pointed out
that ‘any change to the network means an entirely new network has been produced. If
we took this point of view literally, it would mean communities would have no
endurance.’ In this regard, ANT could benefit from an integration of approaches from
SNA. Knappett (2011:9) noted that, by combining SNA with ANT, people and things,
both methodologically and theoretically, can be brought together arguing that ‘from

ANT we have an effective means for thinking through the distributed nature of socio-
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technologies and materiality’ and from SNA ‘we acquire an explicit methodology for
characterizing connections’. Brughmans (2013) used examples of SNA in archaeological
studies, such as Graham’s (2006) application to Roman networks and Sindbaek’s (2007)
research on the emergence of towns in early Viking Age Scandinavia, to highlight the
uncritical use of networks as theory and methods. Similarly, Collar (2015:9) argued
that:

[...] relationships matter and this makes it clear how fundamental the theoretical

assumptions underpinning representations of networks are to network science: when

representing their data as a network, scholars must formulate exactly how they envisage

some ties as dynamically affecting others.

Thus, the application of SNA can be used to explain social phenomena and highlight the
relational data and inter-actor relationships that create the network. This is done visually
utilising graph theory from mathematics, which represents a network diagrammatically as

a set of actor-vertices—also called points or nodes (Vicsek et al. 2016:86).

4.2 Materiality and scale

Human ways of thinking and acting as well as ways of knowing and doing are integrated
into material culture, even in the most insignificant objects (Knappett 2005). Currently,
discussions about the interaction between humans and artefacts have moved from the
study of material culture to a much broader concept of ‘materiality’ (Miller 2005,
2007). This term encompasses the processes of human life that are irreducibly
embedded in the scope of both material and social spheres. Knappett (2011:8-10)
argued that ‘we can understand the role of distributed materiality in human
interconnectedness’ in the study of space and connectivity at diverse scales (the goal of
this thesis research) by using ‘an object to act as a kind of marker of a non-present
space (and time)’. This statement demonstrates the special significance of materiality
in the study of artefacts as a pivotal element of social relations (Meskell 2005; Miller
2005; Tilley 2004). The definition from Tilley (1999:76) makes even clearer the
repercussion of material culture in social life by understanding ‘that things create

people as much as people make them’.
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It is clear how an object can influence socio-cultural interactions at a micro-scale, but
can we consider humans and non-humans as equally influenced when we analyse an
interaction on a medium or macro scale? Knappett (2011:100) argues that an object
can be considered a ‘sign’ because its use invokes a person, a gesture, or a feeling.
Conceptualising an object as a sign then allows us to understand its transmission of
meaning across space and time using Peirce’s Sign Theory, or Semiotic (Knappett
2012a:87; Peirce 1932). This understanding establishes that a sign (or, here, an
artefact) may function variably as icon, index or symbol, depending on the particular
interpretation generated and transcending time and space through the transmission
dynamic. Studies have demonstrated that following typologies of particular ceramics
using a cognitive approach can help identify cultural transmissions on a meso-scale
beyond functional interpretations (Broodbank 2004; Knappett 2010:88, 2012b).
Combining the concept of maritime connectivity with an analysis of how metal objects
and people interconnect across the sea space, the present research adopts a relational
perspective in order to analyse human and non-human assemblages at a multi-scale
level to characterise complex interdependencies based on cognition, agency and

meaning (Figure 4.1).

Agency

Assemblages

Humans & Artefacts

Cognition Meaning

Figure 4.1. Interdependencies in the study of an archaeological assemblage (based on Peirce 1932:85).
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4.3 Actor network theory

ANT encompasses the idea that culture can be understood as meanings, practices, and
discourse when studying relations (Mitzel 2009:876). Authors define it as an approach
to understand how things, people, and ideas become connected and assembled into
larger units (Czarniawska and Hernes 2005:1553). Bruno Latour (2005), one of the most
prominent contributors to this field, argued that re-assembling structures can be
simple under a ‘social’ approach used without assumptions about the nature of the
phenomenon under study. The problem appears when ‘social’ means diverse
typologies. In this sense, the term ‘social’ takes on a duality that refers firstly to the
process of assembling and secondly to a specific type that differs from other material
(Latour 2005:1). Latour then proposed ANT as a tool to redefine the notion of social by

analysing the assemblage/network under five major uncertainties (Latour 2005:22):

1. The nature of groups: numerous contradictory ways exist for actors to be

given an identity;

2. The nature of actions: in each course of action, a great variety of agents seem

to intrude and displace the original goals;

3. The nature of objects: the type of agencies participating in interactions seems

to remain wide open;

4. The nature of facts: the links of natural science with the rest of society seems

to be the source of continued disputes; and

5. The type of studies: it is never clear in what sense precisely social science can

be said to be empirical.

In ANT, ‘objects are an effect of stable arrays or networks of relations. The suggestion is
that objects hold together so long as those relations also hold together and do not
change their shape’ (Law 2002:91). Nevertheless, Harris (2014:77) identifies a limitation
of this definition, since any change in the network implies a totally new network,

otherwise cultural persistence would be impossible.
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ANT, then, is embedded in an actor-network tension that, at least partially, defines its
form so as to distinguish between ‘agency’ and ‘structure’ (Law and Hassard 1999:5).
But what is a network to ANT? The theory finds more problems than solutions when
dealing with this term specifically. Another term, ‘topology’, defined as a branch of
mathematics that explores the character of objects in space (Law 2002:94), has been
proposed as a resource to establish boundaries. It provides a means of conceiving the
world as a flat surface, which then may be broken up into principalities of varying sizes
(Law and Hassard 1999:6). For ANT, the term ‘network’ itself is an alternative
topological system wherein elements retain their spatial integrity (Law and Hassard
1999:6). It provides a descriptive vocabulary, which makes possible the analysis of
different patterns of connection representing different topological possibilities (Law
and Hassard 1999:7). As a consequence, network is strongly linked to a logic of space
trying to homogenise the character of links (Law and Hassard 1999:7). In conclusion, for
ANT, a network creates regions and vice versa (Law 2002:97). This is an important idea
in relation to the present research, as it provides an adequate framework for a trans-
Mediterranean network (from either a Euclidean or non-Euclidean analysis). Based on
this new scope in the study of space and connections, some researches have enhanced
the role of digital humanities by opening up ‘new research directions that go beyond

modern Cartesian notions to illuminate ancient conception of space’ (Knight 2017:253).

A clear example of how ANT advocates perceive a network is provided in Law’s

(2002:95) description of fifteenth- and sixteenth-century Portuguese vessels:

Hull, spars, sails, stays, stores, rudder, crew, water, winds, all of these entities (and many
others) have to be held in place, so to speak functionally, if we are to be able to point to an

object and call it a ship.

Against ANT, Law and Hassard (1999:9) argue that ‘what is interesting are matters,
guestions, and issues arising out of, or in relation to, actor—network and the various
approaches to thinking materiality, ordering, distribution and hierarchy’. However, this
statement does not detract from the application of ANT in archaeology, wherein it has
been proved effective in the recovery of missing social relations linked to artefacts. A

good example is Van Oyen’s study of the Roman imperial pottery Terra Sigillatta, in
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which he suggests that ‘it would be helpful to take into account an ANT approach ... to
defining the categories and then use components of classical network analysis’ (Van

Oyen 2016:51).

This thesis uses ANT as an interpretive framework, rather than as a principal theoretical
approach. It considers ANT as an attempt to rethink how we report on and register
agency. In this sense, network theory is more applicable to the ‘socio-cultural
connectivity’ aims of the present research. As seen in previous examples, ANT can help
better understand the process of reassembling an incomplete archaeological context,

based on the fact that ANT:

= considers all actors in a network—humans or not—with equal value and

agency;

= attempts to define and describe the links between humans and non-human

actors in an assemblage, the latter being synonymous with network; and

= establishes that actors do not exist without networks, and networks do not

exist without actors.

4.4 Social network analysis

The term social network has become popular thanks to online tools such as Facebook
and Twitter, which allow users to connect with others in a virtual environment. This
notion of network has influenced not only our daily lives, but also science. Currently,
the network approach covers a range of interdisciplinary fields as diverse as computer
sciences (Pham et al. 2011), physics (Hunt and Manzoni 2016), and social sciences
(Lazega and Snijders 2015). In maritime archaeology, Social Network Analysis (SNA) is
well established as a method, but its theoretical application to create network models

still is an emerging initiative (Leidwanger and Knappett 2018).

SNA has been defined as an interdisciplinary behavioural science specialty. It is
grounded in the observation that social actors are interdependent and that the links

among them have important consequences for every individual (Freeman 2000:350).
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Some authors see SNA as ‘its own paradigm’ (Leinhardt 1977), containing a unique
approach to understanding the social world (Prell 2013:19). This statement is not free
from criticism, as will be discussed in later sections of this thesis. From psychology to
anthropology, the diverse fields to which SNA has been applied have emphasised
different aspects, such as the interplay between cognitions and social relations (Prell
2013:20). As a result, a network can be defined most broadly as ‘a set of items ... with
connections between them’ (Newman 2003:168). In this thesis, these ‘items’, which
can be human or non-human, are referred to as ‘nodes’ or ‘vertices’ and the
connection between them as ‘links’ or ‘edges’ (network terminology). A relationship
network, then, would consist of additional information, which can be shown graphically
(De Nooy et al. 2018). Network concepts can be used to abstract the phenomena under
investigation (Figure 4.2) (Collar et al. 2015:4); for example, links between actors
permit the flow of material goods, information, power, influence, social support and
social control (Freeman 2000:350). Finally, the application of methods and theory from
network science to archaeology has increased dramatically in recent years. Already in
the 1960s, archaeologists were using incipient network methods. Voronoi tessellations
(Thiessen polygons), for example, were used to model zones of influence (Renfrew
1975), but only in the last decade has network analysis become more widely applied

with the use complex models (Collar et al. 2015:2; Mills 2017).

1 (abstmction representation

{ Past phenomenon J L =I Network concept I——-I Network data

interact; flow of >

goods takes place e, L

v

Trade between
individuals

) (abstraction Sociol entities representation | Flow of Goods

Figure 4.2. Representation of a network model and its application (from Collar et al. 2015:5).
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4.4.1. Social psychology and networks.

SNA emerged from the studies of psychiatrist Jacob Moreno, who, together with Helen
Jennings, developed a technique called ‘sociometry’ to explore how social relations
affect psychological well being (Moreno 1934). This technique applied quantitative
methods to the study of group structure and the position of individuals within the
groups. Another psychiatrist, Kurt Lewin, contributed to the development of SNA with
his so-called field theory (Lewin 1936, 1951), in which he argues three main points
(Prell 2013:24):

1. Human behaviour must be understood as embedded within a ‘field’, defined as
‘the totality of coexisting facts which are conceived as of as mutually

interdependent’ (Lewin 1951:240);

2. Individuals and groups can be represented in topological terms, where different

spaces, such as one’s family, work and so forth are displayed as vectors; and

3. Mathematical techniques can be used to analyse social space, with the aim of
exploring the system of relations in which a group and its environment were

situated.

Alex Bavelas, a former student of Lewin, made an important contribution with his
research on how information travels within a small group of actors, and his
introduction of the concept of ‘centrality’ (Freeman 2004). Others associated with
Lewin, such as Leon Festinger, well known for his theory on cognitive dissonance (1957)
Bryce Cartwright and Frank Harary, contributed extensively with their applications of
graph theory to social relations and structural concepts. Twenty years later, Stanley
Milgram (1967) tested their propositions empirically, leading to the now popular notion
of ‘six degrees of separation’, better known as small-world theory (these terms will be

taken up in more detail below).

4.4.2 Social anthropology and networks

A relevant figure in the application of networks to anthropology was Radcliffe-Brown,

who noticed that networks could help anthropologists move beyond abstract
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categories of ‘culture’ and ‘class’ (Prell 2013:30). He used the term ‘social structure’ as
a definition of the complex networks of social relations that connect human beings
(Radcliffe-Brown 1940:2). W. Lloyd Warner described societies and communities as
composed of ‘a group of mutually interacting individuals ... where each relation is a
part of the total community and mutually depended upon all other parts’ (Warner and
Lunt 1941:13-14). The work ‘Deep South’, which Warner supervised, investigated the
impact of racial differences on social stratification in the town of Natchez, Mississippi
(Davis et al. 1941). The data gathered still are considered a fine example of two—mode
network data (see Glossary Appendix 5), where the matrices used to structure the data

consisted of columns representing events and rows representing actors (Prell 2013:31).

The Manchester School and London School of Economics provided important
contributions to the field of social anthropology and the exploration of networks. The
Manchester School and its founder, anthropologist Max Gluckman, emphasised
interpersonal relations and how such relations could develop structures and patterns
that demonstrated group norms (Mitchell 1969, 1974). At the London School of
Economics, Elisabeth Bott (1955, 1957) was a key researcher who led a number of
studies that introduced the concept of ‘connectedness’—still in use today, although
now known as ‘density’ (see Glossary Appendix 5)—to illustrate the difference between
dispersed and connected networks. In summary, social anthropologists made
important contributions to the discussion of culture through an empirical focus on

social relations.

Sociology had a late impact on SNA, as it did not have specific relevance until the
1970s. More specifically, it is interesting to highlight Harrison White’s contribution to
the understanding of network as an analytic method. White and his collaborators
proposed a ‘complete’ network that transferred focus from the individual to the group,
thus allowing for a wider range of analytical possibilities (White et al. 1976). White’s
approach influenced Mark Granovetter (this author credits White's lectures and
description of sociometric), and his work on ‘strength of weak ties’ as the degree of
overlap of two individuals friendship networks varies directly with the strength of their

tie to one another’ (Granovetter 1973:1376). Thus, for example, information shared by
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actor A with actor B, who are connected by strong ties (e.g., family or friendship), will
be the same as that obtained by actor C, who also has strong ties with A and B (Figure
4.3). In contrast, actors D or E, connected to C through weak ties (e.g., mere
acquaintances), may be disconnected from the network. These external actors,

therefore, are more likely to be a source of new information (Borgatti et al. 2009:6).

Figure 4.3. lllustrated example of ‘strength of weak ties’
theory, in which red links represent strong ties and yellow
links represent weak ties (after Borgatti 2009:6).

SNA has increased in popularity recently, especially with the use of socio-economic
theories such as small-world theory (Milgram 1967). Milgram’s experiment in the 1960s
demonstrated that, in most cases, short chains of acquaintances are sufficient to
connect any two people on the planet. This fact is even more tangible with the
prevalence of natural and technological networks today (e.g., Facebook and the
popularisation of social media) (Leonesi 2015:121). Milgram’s work was the inspiration
that resulted in Duncan Watts’ and Steven Strogatz’s (1998) small-world theory (Figure
4.4), which consists of many local clusters in which all members are connected by short
distances via a few more connected members (Menezes et al. 2017). In contrast to the
small-world approach, authors such as Barabasi and Albert (1999) argued that a ‘free

scale’ would be a more accurate approximation for real-world networks. This model is
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based on the idea that networks follow the pattern of a power law distribution
(Barabasi and Albert 1999). In this sense, well-connected nodes are continually adding
new nodes following the assumption of the ‘rich—get-richer’ effect (Barabasi et al.
2000). These theories revealed the possibilities for employment of computer

simulations to exploring complex networks.

Regular Small-world

p= 0 > p= 1
Increasing randomness

Figure 4.4. Small-world graph of a highly clustered network with an intermediate probability of
randomness (after Watts and Strogatz 1998:441).

4.5 Archaeological Network Analysis

Network theory has contributed to a research approach using SNA, but how is it
applicable to archaeology? Brughmans (2013a, 2013b, 2016), in his work about citation
network analysis, presented an overview of the use of network theory and

methodology in archaeology.

As the data from Brughmans study shows (Figure 4.5), the application of network
scientific method and theory to archaeology has dramatically increased over the last
decade, particularly due to conferences such as Computer Applications and
Quantitative Methods in Archaeology (CAA, first edition in 2006); a series of

publications titled Network Analysis in Archaeology (NAA); the journals Nouvelles de
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I’Archéologie (NdA), Archaeological Review from Cambridge (ARC) and Journal of
Archaeological Method and Theory (JAMT); and the volume The Connected Past:
Challenges to Network Studies in Archaeology and History (TCP), edited by Tom

Brughmans, Anna Collar and Fiona Coward (2016).

NdA; ARC TCP

JAMT
) NAA \\ l

10

Count of publications

OO AN AWY

Figure 4.5. Publication output from archaeological network research (after Brughmans et al. 2016:7
fig. 1).

But what makes a network approach distinctive? One of the most potent ideas from
social sciences is the notion that individuals are embedded in thick webs of social
relations and interactions (Borgatti 2009:1). Network analysis provides a conceptual
bridge between individual agents and complex systems that has obvious applications
for archaeology (Brughmans 2013:625). Malkin’s (2011:17) Small Greek World is a good
example of how a network approach can change interpretation of archaeological

contexts:

Imagine filling up the coastlines with dots (or ‘nodes’ in network parlance), representing all
Greek maritime cities. Imagine the connecting lines (‘ties’) among them, as well as some

content moving along those lines (‘flows’).

Malkin (2011:19) did not create a visual model in his work, but turning to a network

approach in his archaeological analysis yielded a ‘wide-angle vision of the ancient
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Mediterranean’. His introduced concepts, including similarities, social relations,
interactions and flows (see the Glossary, Appendix 5), provided the framework to
define the relationships between actors in a network system. Interactions are produced
in the context of social relations, and flows are those interchangeable items—tangible
or intangible—that result from the interactions. In commercial trading, for example,
merchants (social relations) reach an agreement (interactions) to exchange products.
Armed with such network concepts, past phenomena can be abstracted into network
concepts that then can be represented visually (Brandes et al. 2013:10; Collar et al.
2015:4). This process can reveal new insights into archaeological data, from which new
interpretations are possible, which previously were beyond conventional

archaeological analysis.

Currently there are two major approaches to characterising networks, depending on
the theoretical and interpretive approaches: nodal position and network structure
(Mills 2017:382). The first focuses on the position of a node, and how the network as a
whole affects the behaviour and future of that node. On the other hand, network
structure focuses on the entire network and its attributes, and how they might define
variabilities such as centrality. According to SNA, centrality means that nodes in more
central positions have not only more direct ties (hence more occasion to get first-hand
information), but also enjoy controlling privileges over valuable information exchanged
by their acquaintances (Hanneman and Riddle 2005a). In his study of hierarchy in
Japan’s initial Kofun Period, Mizoguchi (2009) used diverse measurements from
centrality to determine that the relationship between social groups was more
important for the development of hierarchies than the attributes of these groups (such
as control of raw materials). Similarly, the ego-network study by Mol and colleagues of
the fourteenth century site of Kelbey’s Ridge 2, on the island of Saba, showed how
centrality affects the analysis of a network. They demonstrated that the position of one
person in a network could identify his or her opportunities to broker a deal or mediate
between other people (Mol et al. 2015:278). Other examples of the use of relational
networks in archaeology are Brughmans’ studies of Roman pottery (Brughmans 2010;

Brughmans and Poblome 2016), which analysed distribution (from the place of
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production to the place of deposition) based on the idea that ‘social relations are
channels of social contagion and persuasion, and as such instrumental to the diffusion
process’ (Brughmans 2013a:635). Another popular type of network applicable to nodal
position is the affiliation network (Golitko et al. 2012; Habiba et al. 2018; Phillips 2011),
which identifies similar cultural entities based on the number of shared categorical

attributes to infer levels of interaction.

The current surge in applications of complex network analysis to archaeology began in
the early 2000s, and since then the adoption of network structure as a feasible
analytical framework has grown also. Early on, archaeologists assimilated network
theories popularised by physicists, such as small-world and scale-free theories
(Barabasi et al. 1999; Watts and Strogatz 1998), claiming that they could be applied
almost universally to any real-world phenomena (Brughmans 2016:5). In their 2003
publication Complex Systems and Archaeology (University of Utah Press), Alexander
Bentley and Hebert Maschner considered a large number of cases where network
theory was used to address archaeological research questions; for example, by
identifying power-law degree distributions. Coward (2010) employed an interesting
application of small-world concepts in his archaeological analysis of the complex social
interactions between Epipaleolithic and Early Neolithic peoples of Near eastern sites.
He identified cultural groups linked by proximity and weak ties that created a small-
world phenomenon (Coward 2010:23; on weak ties, see Granovetter 1973). An
example of a scale-free approach is found in Sindbaek’s (2007) analysis of the
organisation and communication dynamics of Early Viking Age sites in south
Scandinavia using artefacts co-present in multiple sites for the basis of his network
model. Of note in the resultant model is the small number of hubs with an average
number of links, which the author used to argue that the settlements might have
communicated as a scale-free network (Sindbaek 2007:70). From this perspective
archaeological network science as a sub—discipline can be considered only as a reality
since 2010. The period from 2012 to 2016 was considerably productive, with the
publication of a number of edited volumes and special journal issues dedicated to

theoretical and methodological matters specific to this area (Brughmans 2016:6).
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4.5.1 Why use Network Analysis in Archaeology?

Carl Knappett’s 2011 An Archaeology of Interaction: Network Perspectives on Material
Culture and Society (Oxford University Press) played a pivotal role in integrating
network methods and theory into archaeology (Knappett 2011:3—-12). Knappett argued

that network analysis can make an innovative contribution to archaeology because it:
e ‘forces a consideration of relations between entities’;
e has the ‘flexibility to be both social and physical’;
e s a ‘strong method for articulating scales’;
e ‘canincorporate both people and objects’ and
e ‘canincorporate a temporal dimension’.

Mills (2013:381) provided some additional insights in his review of the application of

network theory into archaeology, arguing several benefits, such as:
e |ts ability to handle large data sets;

e |ts compatibility with other analytical methods, geographic information systems

(GIS) and agent-based models (ABMs);
e |ts ability to produce complex computer visualisations; and
e |ts basis in relational concepts commonly used in the study of the past.

Brughmans (2013:18) has argued that ‘archaeologists only became aware of SNA once
they had been inspired into network thinking by the exciting developments in
complexity science, especially the work of Watts and Strogatz (1998) and Barabasi et al.
(2002)’. He also contended that archaeologists were not familiar with the earlier
network studies in archaeology from the 1960s and 1970s, and noted that a number of

issues needed to be addressed in future applications (Brughmans 2010:10):

The role of archaeological data in networks;
The diversity of network structures and their consequences and interpretation;

The critical use of quantitative tools; and

el S A

The influence of other disciplines, especially sociology.
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Not surprisingly, other researchers put forth competing approaches. lan Hodder, for
example, considered a network analysis approach too simplistic for studying
connectedness, as it lacks the ‘stickiness’ that is embedded in human relationships with
material things (Hodder 2012:94). Instead, he employs a theory of entanglement, a
thing-oriented approach that studies the interdependencies between people and
things. To Hodder, objects become things when they enter the human realm. Simply
put, things are objects with human relations, and these connections are what form the
complex entanglements between societies and their material worlds. Thus, the term
‘thing’ in entanglement theory is synonymous with ‘drawing together’; things not only

draw together people, but other things as well.

Tim Ingold (2007a, 2007b) subscribes to a similar view of a ‘thing’, but uses the concept
of ‘meshwork’ as opposed to network to attain a more accurate insight into the fluidity
of social structures constituted of people and things. In Ingold’s approach, ‘the
inhabited world is comprised not of objects, but of things’. As his concern is with life-
processes, he focuses not on materiality as such, but on the ‘fluxes and flows of
materials’ (Ingold 2010:3, emphases in original). For Ingold, a thing ‘has the character ...
of a knot whose constituent threads, far from being contained within it, trail beyond,
only to become caught with other threads in other knots’; it is ‘a certain gathering
together of the threads of life’ (Ingold 2010:4). Thus, the entanglement of things means
a meshwork—a ‘dense tangle of trails’ (Ingold 2015:82)—of interwoven lines of growth
and movement, rather than a network of connections (Ingold 2010:3, 2011:63,

2015:82).

Recently, sociologists have recognised the cultural contingency of social ties and
network structure, but also the disconnect between sociological approaches that view
culture as a ‘dynamic process of meaning-making’ and empirical social network analysis
that has tended to ignore action and agency and treat social networks and culture as
discrete realms rather than together (Pachuki and Breiger 2010:206). In response,
some authors have identified the concept of ‘cultural hole’, which denotes
‘contingencies of meaning, practice, and discourse that enable social structure’ (Erikson

2013:219; Pachucki and Breiger 2010:215). Culture ‘prods, evokes, and constitutes’
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social networks in ways that can be modelled by new analytic methods, known in SNA
as third generation (Pachuki and Breiger 2010:207). Such relational approaches seek

cultural explanations as well for the structural presence—or absence—of ties.

4.5.2 Network analysis and maritime connectivity

As introduced in Chapter 1, the Mediterranean has been seen as a space of
connectedness subdivided into territories (Braudel 1972). These territories are
composed of interconnected micro-regions that vary in size ‘from small clusters to
something approaching the entire Mediterranean’ (Horden and Purcell 2000:123). For
some time, archaeologists have been concerned with the visualization of maritime
contacts in order to create accurate contexts wherein the network models can be
better interpreted. Two good examples are Stanford Univesity’s ORBIS project

(www.orbis.stanford.edu), the geospatial network model of the Roman world (Scheidel

2012), and Justin Leidwanger’s (2013) GIS modelling of sailing times and distances in
Cyprus during the sixth century B.C. On the other hand, SNA models can reveal
additional information through nodal attributes. A study of Sardinian obsidian
circulation and early maritime navigation in the Neolithic, for example, used SNA to
identify the strengths of inter-site relationships through time based on common
patterns of obsidian exploitation (Freund and Batist 2014). The study showed strong
evidence that Neolithic mariners were capable navigators by as early as the fifth
millennium B.C., traveling upwards of 200 km across open water. Network models also
have been used to demonstrate their limitations. In researching maritime networks in
Early Medieval northern Europe, for example, Sindbsek (2015:112-113) used a small-
world model visualization to interpret links between sites (e.g., the co-presence of one

or more artefact types) as an expression of joint affiliation.

In this thesis, maritime network analysis is introduced as an appropriate approach to
explore connectivity for sea and coastal spaces. The use of SNA in this research affects
not just its theoretical framework, but also its methodology (as will be seen in next
chapter); the ‘relationship between the past phenomena and network data

representation (methods) are separated’ (Brughmans et al. 2016:7) (Figure 4.6).
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Figure 4.6. Network theory framework (after Sindbaek 2015:106 fig. 1).

Questions arise, though, when trying to implement specific analysis within this
theoretical framework; namely, how to find adapted archaeological contexts of
mobility and exchanges? The answer is two-fold: first, by studying transport contexts
and, second, by studying the emporia context—in short, by using information provided
by shipwrecks and contact zones/harbours (Gras 2000:22). Maritime archaeologists
(e.g., Leidwanger et al. 2014) have turned their focus to studying maritime trade and
associated interactions through inter-regional and local trade based on ‘nodes of
density in a matrix of connectivity’ (Horden and Purcell 2000:393) in order to reveal
participants and mechanisms of exchange within these complementary economic
spheres. Harbour and contact zones can be interpreted as nodes in a matrix where
diverse cultures converged. On the other hand, it can be questioned whether
shipwrecks represent nodes or links. Carrie Fulton (2016:9) argues that shipwrecks
must be interpreted as ‘an intertwined system of multiple ports with multiple nodes of
production and distribution for each item on board’ instead of a static dot in a map.
Without categorically specifying the Rochelongue material assemblage as resulting

from a shipwreck, this research adopts a similar interpretation of contact zone (chapter
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3), viewing it as representing multiple ports and multiple stages of production,

consumption, and distribution for each item in the assemblage.
4.6 Conclusion

This chapter reviews the application of a network analysis approach in archaeology.
This theoretical approach permits an abstraction of the phenomena being studied and
facilitates a direct analysis of the relationship between humans and (non-human)
things. This perspective fits into the overarching framework of this study—materiality.
In practice, this analytical approach can be incorporated easily into the study of how
actor networks and network structures interact and impact upon each other (Mills
2017:380). Using the Rochelongue material as a case study, links between actors
illustrate the flow of material goods, information, power, influence, social support and
social control. By exploring the relationships between the structural positions of actors
in a network and the moment at which they adopt an innovation, this theoretical
framework and model will help to reveals information about developing relationships

in maritime trade during the past.
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CHAPTER 5. METHODS

This chapter describes the multiple methods used in this research starting with the
standard typological assessment of artefacts (ingots/raw materials and manufactured
goods) from the Rochelongue collection. The chapter then discusses the rationale
behind the selection of samples from metal artefacts and how they were recorded and
analysed by scientific techniques, such as lead isotope analysis (LIA), inductively
coupled plasma mass spectrometry (ICP-MS) or manual energy dispersive x-ray
fluorescence (EDXRF) for provenance studies. Finally, this chapter outlines the
archaeological application of data using a geo-referential information system (GIS) and
social network analysis (SNA) to create a maritime connectivity model (MCM) that uses

material culture as a proxy to analyse cultural interaction and mobility.

5.1 Introduction

As presented in the literature review (Chapter 3), the Rochelongue site still lacks a
conclusive cultural ascription or depositional characterisation—such identification
probably remains unlikely as outlined in previous chapters—. This research aims to
move beyond such questions, deeming them superfluous to the higher level of
interpretation that the site material affords. Specifying a cultural affiliation for the site
is largely meaningless in light of the heterogeneous nature of the material, which likely
reflects a variety of contacts with local, continental, and eastern Mediterranean
cultures. Similarly, differentiating between the site as a ritual deposit or commercial
venture (shipwreck) is probably unhelpful, given that it is improbable that any such
distinction was made in antiquity as commercial or other transactional practices and
rituals were likely intertwined. Thus, a new research framework is necessary to open
the site to interpretations based on broader socio-economical perspectives. The
proposed approach is to treat Rochelongue as a ‘contact site’ and the material culture

as representative of a ‘zone of interaction’.
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Within this framework, this research analyses the Rochelongue metal assemblage using
a combination of geographic, social, and material culture methodologies in order to
reach a more in-depth interpretation of the site and explore its broader implications for
culture contact and maritime connectivity. Cultural interactions based on seaborne
connectivity (c.f. Arnaud 2005; Braudel 1972; Horden and Purcell 2000) cannot be
approached without an analysis of the geographical configurations of coastal spaces.
Then again, for the purpose of explaining these phenomena in a broader sense and
avoiding environmental (geographical) determinism, maritime connectivity in the past
must also be considered from materialistic and social perspectives (Leidwanger
2013:3303). Beyond the physical, an idea that individuals are integrated into webs of
social relations and interactions (borrowed from the social sciences), can play a pivotal
role in understanding complex systems (Borgatti et al. 2014:4). By combining SNA with
Actor Network Theory (ANT), people and things can be brought together both
methodologically and theoretically (see Chapter 4), since ‘from ANT we have an
effective means for thinking through the distributed nature of socio-technologies’ and
from SNA ‘we acquire an explicit methodology for characterizing connections’

(Knappett 2011:9).

Knappett’s statement expresses the last level of this analysis of maritime connectivity:
materiality, understood here as an analytical concept simultaneously acknowledging
technological and anthropological factors of artefacts (see Chapter 4 section 4.3) (Jones
2004:330). Considering that metal artefacts comprise almost the entirety of the
assemblage associated with Rochelongue, EDXRF, LIA and ICP-MS are proposed as
effective methods for investigating the provenance of these archaeological materials
(Gale and Stos-Gale 2000:503; Stos-Gale and Gale 2009:203). The data set resulting
from such provenance studies can be used to complement the efficacy of a standard

typological approach that distinguishes between local and external metallic products.
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5.2 Permits and collaboration

This thesis was undertaken in collaboration with the Ephebe Museum at Cap d’Agde,
France. The necessary permissions were obtained from the French Ministry of Culture,
from the Museum and from the Department of Underwater and Subsea Archaeological
Research (Département de recherches archéologiques subaquatiques et sous-marines,
or DRASSM) to study the collection (copies of approvals/permits provided in Appendix
6). The formal agreement signed with the Museum and DRASSM provided access to
study the Rochelongue material and excavation archives and to sample a number of
materials for analyses. This research also was part of a cotutelle agreement between
Flinders University and the University of Cadiz. This co-joined programme was essential
to have access to a dedicated computer laboratory that could process the data with GIS
and network modelling software. Finally, elemental and lead isotope analyses were
conducted by SGlker (General Research Services) at the Geochronology and Isotope
Geochemistry Research Facility of the University of the Basque Country (UPV/EHU),
Spain.

5.3 The catalogue

The Rochelongue assemblage consists of 4,640 catalogue entries, which correspond to
a total mass of 1.3 tons, a weight amount that differs slightly from prior publications
(see Chapter 3). A number of pieces detailed in Bouscaras’ inventory!® are missing,
while others associated with the Ephebe Museum collection are excluded because they
were not mentioned in the original inventory and therefore their provenance is

uncertain (for more details, see Chapter 6).

In the past three decades, metals research has developed extraordinarily in three
directions: the paleo-metallurgy, restoration, and paleo-manufacture. The approaches
taken to address the assemblage in this research are twofold; on the one hand

determining their paleo-manufacture (Guillaumet 2003) and on the other hand

101964-1970 excavation reports, DRASSM Archives (see Chapter 3:9-16 for a summary of this diary).
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grouping the artefacts by functional categories (Table 5.1), in order to simply evaluate

the minimum number of individuals (MNI) and determine the socio-economic domains

Table 5.1. Group divisions for the Rochelongue artefact catalogue (after Bataille 2007:346 Fig.2).

Category Family Type

Jewellery and Clothing Clothing Fibulae, Belt Buckles, Pins
Accessories Jewellery Bracelets, Rings, Torques, Pearls
Tools and Handcrafts Woodwork Chisels, Adzes, Axes, Scissors,

Agriculture and Farming

Metal Handcraft

Others

Adzes, Axes, Sickles, Shovels,
Others

Hammers, Anvils, Piles, Chisels,
Gravers, Others

Domestic Utensils Cutting Knives
Preparation Hooks, Forks, Strainers
Cooking Cooking Pots, Grills
Service Plates, Cups, Others

Transportation

Hardware

Horse Harness
Chariot

Locksmith / Frames

Construction

Snaffle Bits, Rings
Wheels, Wheel Tyres and Guides

Keys, Metal Plaques,
Mechanisms, Hinges, Others
Chains, Crochets, Nails, Others

Diverse Shafts, Scrap, Slag, Others
Jewellery and Clothing Clothing Fibulae, Belt Buckles, Pins
Accessories Jewellery Bracelets, Rings, Torques, Pearls
Tools and Handcrafts Woodwork Chisels, Adzes, Axes, Scissors,
Others
Agriculture and Farming Adzes, Axes, Sickles, Shovels,
Others

Metal Handcraft Hammers, Anvils, Piles, Chisels,

Gravers, Others

to which they are related. This research has opted for a typological and a social
approach. A difference of treatment is perceptible according to the generally well-
known ‘standard’ visual characteristics. In this sense, authors such as Benjamin
Jennings (2016:90) argued that decorative elements used on bracelets, for example,
can be used to assist with the identification of artisanal traditions, regional or
community preference and the selection of specific designs. This study applies
attributes from style and design following recent publications as criteria to recognise a

number of principal types (Guilaine et al. 2017). Although, as mentioned above, while it
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is possible to perceive the adscription of certain types of bracelets to specific
geographical areas, it is necessary to have more extensive regional catalogues to

establish a more consistent distribution map of these objects (Guilaine et al. 2017:28).

In this sense general typological groups were created. Bracelets and other objects with
clear characteristics, such as socked axes or weapons artefacts, were consequently
grouped under their specific different types. Non-decorated rings, or other objects
fragmented in several pieces or directly non-identifiable due to the corrosion, however,
were considered as a ‘diverse’ group. Finally, during the cataloguing, artefacts were

grouped by determining the MNI.

5.3.1 Metals recording

The study of quantitative and technical features of a metal assemblage are essential to
complete the understanding of the production and consumption of the objects. They
provide additional insights into the definition of the corpus, often considered only
through their typological aspects. The functional presentation of the different
categories and types of metal objects associated with assemblages are in this sense an
illustration of the society (Bataille 2007:345; Bataille and Guillaumet 2006:126; Briand
et al. 2013:3). In the case of metal hoards during the Bronze Age, there is some
consensus on seeing ‘artefacts’ as an expression of ritual behavior. ‘Raw metal’,
however, still provokes interpretations as a material collected for recycling (Dietrich
2014). The range of artefacts available in an assemblage, allows the identification of
the different practical activities represented on the archaeological site giving us the
opportunity to link the archaeological context with a functional sphere whether

trading, domestic or ritualistic (Guillaumet 2003).

Each piece was initially examined macroscopically. Two excel files were created: one
for object measurements and a second one for categories and information to calculate
total % mass and MNI. The vast majority of the artefacts were restored during the
years after the salvage so any possibility of evaluating their state of corrosion or
existence of sediments inside or on the surface, was impossible. In the catalogue

(Appendix 1), each piece is the subject of an individual artefact sheet, or entry, that
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includes the object’s inventory number, a short description, primary dimensions,
photograph(s) and an illustration, if necessary (Figure 5.1). The technical drawings
covered a front view, a section, and a profile. The publication of the artefacts
(Photographs/Illustrations) in this thesis is based on a selective sorting of the material

and a storage by type predefined before the commencement of the study.

o Catalogue Rochelongue Shipwreck
H Enrique Aragon Nuriez
Flinders Flinders University - Australia

Research number inventory RCH1.2017.00850

Artefact Typology ~ Fibulae Length  7.60

Family y and clothing Width  2.00

Category  Jewellery
Weight_kg_  0.008

Desecription - .
Double spring fibulae that conserves the two springs and

mechanism of needle along with the main body.

Metal Sample: = S0041

r—_—;: 3
LIA YES L ‘1 G
- ¢
_H
XRF  YES G
SEM YES [ B —

Figure 5.1. Example of object catalogue entry (by author).

5.3.2 Minimum number of individuals

The determination of minimum number of individuals (MNI) followed the methods
developed by Gerard Bataille (2006, 2007). The study of the metal assemblage from

Rochelongue presented two major problems:

1. The quantity, variety and the state of conservation of the objects: Apart from
the objects restored and on display in the museum, the rest of the material was
stored in plastic bags or boxes packed into crates, some twenty in total. As for

the copper fragments, a total of 3,000 pieces were on display (Figure 5.2A), with

98



no previous documentation and intermixed with anachronic artefacts (e.g.,

nineteenth-century copper sheet).

2. Previous attempts at counting and analysing without any comprehensive and
systematic method: Jean Guilaine and his team (LabEx ArcHiMedE) previously
attempted some tests by counting, but the results of their sampling have yet to
be published. Elemental analysis also was attempted during the 1970s, but the

results were limited by the technology of the time (Junghans et al. 1974).

Figure 5.2. A) Copper ingots and fragments; B) bronze axes on display in the Ephebe Museum at Cap
d’Agde, France (photographs by Frederique Nicot).

As a consequence, the first phase of this work was to identify and classify the
fragments of objects using the aforementioned categorical methods and determination
of MNI. This process, together with the archaeological information, determined which

artefacts were the most relevant for sampling and analysis.
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The basic rules of quantification to establish the minimum number of metallic
individuals are quite simple. The first step is recognising each fragment and then
classifying it by its family of objects; this makes it possible to determine the number of
remains. The elements found in larger quantities make it possible to estimate a global
MNI, by type of object, without reference to the chronological or stratigraphic levels.
Secondly, it is possible to weight this global MNI by a precise typo-chronological
analysis; thereby, enabling an adaptation of the criteria to discriminate according to
the preservation condition of the objects. Field data can also be used in this weighting
to establish MNIs by structure, area, or stratigraphy. In the case of Rochelongue, the
field data is restricted by limitations in the early stage of the excavation and methods

used to record the data, which were somewhat inaccurate.

This MNI method seems to be a fairly straightforward process, but in practice it is not
so simple. The great variability of the metallic objects, as well as their state of
preservation, most often fragmentary, complicate the task. Depending on the object
type, the discriminating elements are based on dimensions, as well as on the
complexity of the object, thereby becoming more or less numerous. The determination
of the MNI of fibulae and bracelets, two of the most frequents types in the
Rochelongue assemblage, do not have this same complexity, as demonstrated by the

following examples.

Example 1: Determining the MNI of fibulae

Fibulae comprise several elements: a spring (or hinge), arch, foot and barb. These
different parts have typological variations that provide good chronological markers.
Care must be taken, since an element can be found in several fragments. Before any
global count, therefore, it is necessary to establish the number of remains of the
different parts. This, then, is the most represented element that will give the overall
MNI of the fibulae. Counting by type—de facto, then, chronologically—is facilitated by
establishing the theoretical characteristics that differentiate the different elements.
This makes it possible to obtain an MNI weighted by the typology of the objects. To find

the most relevant MNI, it is necessary to determine the typology of all the elements in
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the collection. However, this is not possible in all cases, as the elements are not always

attributable to a specific type.

Example 2: Determining the MNI of ring-type objects

For ring-type objects (rings, bracelets, armbands, etc.), it is necessary first to note the
shape and thickness of the sections when identifying types. This makes it possible to
determine the fragments that can theoretically belong to the same individual
specimen. Within the groups thus defined, it is necessary then to classify each element
according to its arc of curvature and its preserved length in order to determine the
diameter of the complete object. To count an individual, these three data points must
correlate. For each type, the fragments that, when virtually assembled, form a circle,
give an MNI of one (e.g., two semicircles of the same type and diameter). This method
is valid for ring-type objects that are not distinguished by a specific morphology or

decoration.

Once the MNIs of the different types of artefact are established, they are grouped in
so-called the functional categories. These are large families of material culture, such as
weapons, tools, and ornaments. The details of the different categories and types of

associated objects are summarised in the Table 5.1.

The work of identification and registration of the palaeo-manufactured metal allows
the gathering of a large amount of data. This approach creates a catalogue based on
techno-typological classification using identifiable and repetitive manufacturing
processes. In techno-typology, the unique object does not exist, but necessarily belongs
to a group linked by manufacturing processes. This group is established on the basis of
criteria related to the manufacture and operation of the object. Secondly, the
comparison between the initial shapes and the manufacturing stages makes it possible

to group objects into large families.

The study of the assemblage using MNI in association with technological typologies
creates object sets that characterise the site and its overall functionality. The works
carried out using this method make it possible to specify in a certain way the presence

of craftsmen or metalworkers and their activities.
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5.4 Provenance studies (LIA, EDXRF, ICP-MS)

The purpose of the proposed metallic chemical and microscopic analyses is to generate
new information on the sampled metallic objects. In the case of raw/semi-processed
copper, which is represented in large numbers at the Rochelongue site, the sampling
and analyses enabled comparative studies with existing data on local mining activities
(Ambert 1995; Guilaine et al. 2017; Verger and Pernet 2013), with well-studied external
archaeological contexts, such as mined ores from the southwest Iberian Peninsula
(Hunt 2003; Montero Ruiz and Renzi 2012; Montero Ruiz et al. 2012b; Murillo-Barroso
et al. 2016; Renzi et al. 2012), and with other potential sources from the rest of the
Mediterranean (Gale and Stos-Gale 2000; Stos-Gale and Gale 2009). To complete the
full scope of this chemical and microscopic investigation, a selection of belt buckles,
fibulae and other manufactured artefacts were sampled, as they represent a diagnostic
artefact group linked to Oriental cultural contact and influence (Almagro Gorbea 2010;

Arnal et al. 1970:50; Duval et al. 1974:22-41; Rafel et al. 2008:244).

The qualitative and quantitative data gathered from analysis of the metal samples
allowed a provenance study of the collection’s metallic material and highlighted the
connection between potential ore sources and the ultimate context of use. The
analytical results provided valuable numerical data (e.g., chemical composition of the
alloys) that can be compared to categorical data, such as typology, geographical area

and archaeological context.

The techniques used in the metals provenance study were numerous. The
identification of source or technology are important for assessing production, trade
and use/consumption, but also for establishing the similarity network model and

understanding the interaction of the diverse actors involved in metals trading.

When comparing ancient metals with potential mineral ores, it is essential to consider
the sensitivity of these metals to the variables of their technological trajectories, such
as oxidation, volatilisation and metal-slag affinity during metallurgical operations,
which can make it difficult to identify their relation to a specific ores (Pernicka 1999,

2014). For this reason, the order of magnitude of minor and trace elements is
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considered more important for provenance studies than total composition. This
method values compositional data, especially for corroded samples, which offer
important supporting evidence to LIA data in the discussion of provenance (Pernicka

2014).

5.4.1 Portable energy dispersive X-Ray fluorescence (EDXRF)

This application allows for the elemental characterisation of materials. One major issue
with the application of EDXRF for archaeological material is surface sensitivity, which in
the case of metals (due to surface corrosion) can be a critical restriction (Frahm and
Doonan 2013; Malainey 2011:485; Ngrgaard 2017). Still, EDXRF is suitable when used
as a preliminary analytical survey technique (Pollard and Heron 1996:48-49). The
Rochelongue artefacts selected for sampling were analysed using pEDXRF to establish
whether they were possible alloys by assessing composition and additives.
Furthermore this analysis allowed a technological assessment, differentiating between
direct or indirect procedures used for the manufacture of the metal (Edwards and
Vandenabeele 2012:80). Finally, this process was applied to a total of 73 samples that

assisted in the selection of the most significant artefact for further testing.

The data set was measured using a portable X-ray fluorescence (XRF) spectrometer
(INNOV-X Alpha) (Figure 5.3 A) from the National Archaeological Museum of Spain. This
device was equipped with an X-ray tube and silver anode with working conditions of
35kV, 20upA. The acquisition times were set at 40 seconds and the values of the
guantitative data were calculated from a validated calibration with certified patterns.
Results of the analysis are expressed as weight per cent (wt%) for each of the elements
detected (Appendix 3, Table 1). For silver (Ag) and antimony (Sb), the detection limit is
0.15 wt%, but for the rest of the elements the limit of detection is 0.02 wt%. The error
in the measurements is approximately +1% for the majority elements and +2-5% for
the minority elements. Measurement error for elements of composition below 0.1 wt%

can reach +40%.

The surface of corroded bronze ornaments consists mostly of copper carbonates,

oxides, and chlorides. Chemical processes change the elemental composition in such a
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Figure 5.3. XRF analysis apparatus and process: A) INNOV-X Alpha spectrometer; B) artefact surface
polishing (photographs by author).

manner that the original alloy cannot be traced using a non-destructive method
(Ngrgaard 2017). For this reason, a small sample of the artefact was extracted and its

surface polished before the measurement was taken.

5.4.2 Lead isotope analysis (LIA) and inductively coupled plasma mass spectrometry

(ICP-MS)

Thirty eight samples from the Rochelongue assemblage were selected for LIA and ICP-
MS analyses. These techniques are used to identify proportions of different isotopes of

the same element, which can provide insights into the provenance of archaeological
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materials (Doonan and Dungworth 2013:67). LIA has been applied to identify ore
deposits exploited for the production of metals in antiquity (Pollard 2007:192-194;
Pollard and Heron 1996:322-340). The identification of potential mining ores, i.e.
provenance, and context of use is possible via direct comparison with available lead
isotope databases (Ling et al. 2014:116). Some lead isotope data for the west
Languedoc region is publicly available (Ambert 2001; Ambert et al. 2001), as well as
data from ores and metal artefacts of the same period from north-eastern, south-
eastern and southern lberia (Montero Ruiz et al. 2007; Rafel et al. 2010a; Rovira
Hortald et al. 2008; Rovira and Montero 2018). Additionally, there is lead isotope data
available for galena, copper, and tin ingots from the Phoenician shipwrecks at Bajo de

la Campana and Mazarrdn (Polzer 2014; Renzi et al. 2009)

The study has followed the guidelines set by the project ‘Arqueometalurgia de la
Peninsula Iberica’ from the Spanish National Research Council under the direction of
Ignacio Montero (Montero Ruiz 2018). The study also took into account geochemical
data provided by publications that addresses the geochemical area of France (Ambert
1995; Ambert et al. 2001, 2009; Guilaine et al. 2017; Verger and Pernet 2013) and the
Iberian Peninsula (Hunt 2003; Montero Ruiz 2018; Murillo Barroso 2016; Montero Ruiz
et al. 2012; Renzi et al. 2012). Ignacio Montero (as one of the supervisors of this thesis)
also kindly provided unpublished geochemical data. Only results with direct application
for this research have been reported in this thesis. In this sense, data that was not
considered appropriate for discussion has been set aside for future research work (see

Chapter 7:230-233 for discussion).

5.4.3 Sampling method and sample treatment

All artefact samples were recorded on individual forms (compiled in Appendix 2).
Sample records include artefact type and number, sample number, part of the artefact
or location from where the sample was taken, method of sampling, sample weight and
photographs of the artefact and sample (Figure 5.4). Museum conservator Fréderique
Nicot carried out all the destructive sampling of artefacts. For raw metal or waste (e.g.,

ingots and slag, respectively), she extracted approximately 20 mg of sample using a
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drill. She used one 1.5-mm diameter titanium drill bit to drill through the exterior
surface corrosion layer until he reached clean metal (Wang et al. 2016:83). She then
replaced the drill bit with a clean one and resumed drilling, this time into the clean

interior metal. He collected the extruded metal drill shavings as the sample.

M OL }/a —— Protocole de prélévements - Bronzes de Rochelongue Q
CONSILVLON. Enrique Aragon Nunez - Flinders University - Australia .
\ i, |
S 0044 Fibule (fragment) J Alliage cuivreux ’ Date du prélévement 06/07/2017
201008 - - AS.64.587.190 | Poids de I'échantillon 16 mg
e Ancion Renéro Poids de I'artefact 2000 |g
1816 J aprés prélévement .
Mode de prélévement
[C]Meéche en titane; 1.5 mm de diamétre
B4 Fragments pris sur un bord déja cassé

Remarques sur le prélévement A effectuer
!

Localisation du prélévement réalisé ct zoom - .~ Photos du prélévement

Figure 5.4. Example of the sample recording form (courtesy of Frédérique Nicot).

For all other artefacts, representing manufactured objects (e.g., axes, arrowheads and
bracelets), he sampled a broken or damaged specimen, from which she took a
fragment from the damaged area where the edge of the object was visible. She placed
the collected samples individually into small, labelled glass vials (Figure 5.5) along with
some vapour phase corrosion inhibitor (VPCI), in this case a small piece of a Senson
P15E Vapaguard™ pad, and sealed them closed. The samples jars were packaged in an
airtight container with a silica gel pack to limit humidity changes during transport to the

analytical laboratory.
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Hundred and one artefacts, a representative percentage of the complete collection,
were sampled (Burmeister and Aitken 2012; Jedrzejewska 1961:27). This number
enabled meaningful data collection and ensured that the results are statistically
significant. Collaboration with the Ephebe Museum conservator was vital for
minimising the impact of the sampling process, ensuring consistency throughout the

process and adhering to appropriate procedures for artefact restoration.

Figure 5.5. Artefact sampling: A) sample extraction using a drill; B) glass vial with a
collected sample (photographs by Frédérique Nicot).

Although the sampling process is destructive, its impact, even if minimal, was mitigated
by restoring the artefact using colour-matched microcrystalline wax or epoxy resin. All

samples were analysed by the SGlker Geochronology and Isotope Geochemistry Facility
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of the University of the Basque Country (UPV/EHU) in Spain. For ICP-MS analysis,
samples were dissolved either in aqua regia (for Sn and Sb determinations) or
concentrated nitric acid (HNOs) (for all other elemental determinations) in a closed
Savillex PFA vessel set on a hot plate at 120°C for 24 hours. Dilution after dissolution
was done gravimetrically using an electronic balance with precision of 0.1 mg in order
to prevent errors induced by volumetric dilutions. Quantitative determination of
analytes of interest was accomplished by means of a Thermo Scientific XSERIES 2
Quadrupole ICP-MS equipped with collision cell (CCT), an interphase specific for
elevated total dissolved solids (Xt cones) and shielded torch. A concentric nebulizer and
guartz expansion Peltier-cooled chamber were employed. Rh and in solution, used as
internal standard, and multi-elemental solutions for the initial tuning and calibration of
the mass spectrometer, and for quality control (QC) of the results were prepared from
100 ppm high-purity standard solutions for ICP, stabilised in diluted HNO3. Internal
standard was added online with an automatic addition kit in order to prevent random
errors. Further details on the instrumental method are given in Garcia de Madinabeitia
et al. (2008). The recoveries in % for the QC solutions are given in the table of results.
Error estimation for each element is established using the error propagation equation

of Miller and Miller (2018) .

For the case of LIA the preparation of the samples was carried out in vertical laminar
flow PP booths and Class A total extraction (ISO-5), located in an ISO-7 clean room. To
purify the Pb, the residue of the evaporation was taken up in a 1 mL solution of 1IN
hydrochloric acid (HCI) and processed by liquid chromatography with Sr resin, following
a protocol adapted from Gale (1996). A final solution of 0.4 mL of 6N HCl was obtained
with the purified Pb, which was brought to dryness and stored until its spectrometric

measurement was obtained.

The lead samples were diluted with 1.5 mL of 0.32N HNOs to a final concentration of
150-200 ng Pb/g solution. The preparation solutions were then introduced as wet
aerosols into a Thermo Fisher Scientific Neptune MC-ICP-MS by means of a PFA micro-
operator with nominal aspiration of 100 mL/min (Elemental Scientific) and a double-

pass cyclonic-Scott double expansion chamber.
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The actual base lines (electronica and chemistry) were subtracted from the
measurements of a chemical target for 60 seconds prior to each sample. The
spectrometric measurement has been carried out in 105 cycles with an integration time
of 8 seconds per cycle. The instrumental mass fractionation also was corrected
internally with the addition to the sample of a proportionate amount of thallium
reference material NBS-997 with an isotopic ratio 2°TI/293TI of 2.3889 (Thirlwall 2002).
The reliability and reproducibility of the method have been verified by sporadic
measurements of the NBS981 certified reference material interspersed with the
measurement of the test sample, and under the same conditions. The average values

for NBS981 of this study are listed in Table 1 in Appendix 3.

5.5 Maritime connectivity model (MCM)

A Maritime Connectivity Model (MCM) is applied in this study as an approach to
explore connectivity for sea and coastal spaces. The model has two parts. First a SNA
based on a two-mode network and an Ego-network to analyse the ‘exports’ of
Launacien artefacts—mainly bracelets—which is applied to visualise trade interactions at
inter-regional and local scale. The SNA assists in the process of revealing participants
and mechanisms of exchange within complementary economic spheres. Second, the
GIS that using the environmental and technological mobility constraints applied to this
thesis create cartographies and a navigational model during the LBA-EIA based on
current knowledge of nautical technology for this historical time. The results of this
study demonstrate the costs, as well as the navigation times, which can ultimately help
to answer some of the questions posed in this research. The navigational model

focuses on winds and waves, separating speed and orientation of the wind.

Both models are completed by using a similarity network analysis based on the
‘coefficient of difficulty in navigation’ that ultimately allows assessing the influence of
different actors that could potentially intervene in the process of cultural interaction in

western Languedoc from a maritime approach.
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5.5.1 Network analysis model

This notion of ‘network’ influences not only science but also our daily lives (Prell 2013).
Currently, the ‘network approach’ covers a range of interdisciplinary fields as diverse as
computer sciences, physics, social science and digital humanities. In maritime
archaeology, SNA is well established as a method (Knappett 2011), but its theoretical
application to create network models is an emerging initiative (Collar et al. 2015).
Social relations are channels of cultural contagion and persuasion, and as such are
embedded in a diffusion process (Brughmans 2013b). In this sense, a network is a set of
actor ‘nodes’ (humans and archaeological artefacts) with connections between them
‘links’. Actors can be connected directly to each other (one-mode-network) or
connected indirectly through a second category (two-mode-network). The application
of the SNA model permits us to expose additional information that nodes can show

through their attributes (Borgatti et al. 2009).

Generating a network model from this research addresses how maritime connectivity
was manifested in material culture by stressing the important social relationships
between actors. In this research, a two-mode-network was created and then converted
into an ego-network-model (ENM). Manufactured artefacts were used as a proxy
creating calculations on centrality, betweenness, and closeness. Both models were
applied to the Rochelongue assemblage in order to generate a more in-depth
interpretation of the site (Freeman 1982). These specific network models are based on
a ‘socio-metric method for the analysis of the direct social relations an individual
engages in’ (Mol et al. 2015:275). On this basis, this model combines multi-scalar data

and thereby explores sites as a ‘nexus of material relations’ (Mol et al. 2015:275).

5.5.2 Two-mode and Ego-network-model

This research used a two-mode network, that represents ties between nodes of two
different kinds (Mills 2017:383). This two-mode network is later collapsed into a one-
mode network, that in this case has been represented as ego-network. Ego-network is
defined as a network consisting of a node (called ego) the nodes directly connected to

the ego and the edges between the other nodes (called alters) (Collar et al. 2015:21).
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These two models are used to conceptualise, visualise, and analyse the direct network
around one node, referred to as the ego, which in this case is the Rochelongue site. The
edges connecting the site to other nodes in the network will be defined by the artefacts
of the Rochelongue assemblage. The Rochelongue site is not technically a fixed node,
such as a settlement, production centre, or other locale, since it represents a
somewhat random event (whether as shipwreck, votive, or other deposit) that
occurred along a network edge. This does not negate, however, the applicability of the
ENM and is effective for representing the connections represented by the site

artefacts.

Network models based on the typology/categories of artefacts enables interrogation of
the dataset presenting the information in a visually accessible and intuitive structure. In
order to create and identify patterns and trends in the material groups, the SNA
software (Visone 2.17) was used to create network graphs connecting sites and artefact

categories for visualisation and data analysis.

This research is not centred on the use of the various statistical and mathematical
functions exploited in SNA (e.g. Scott and Carrington 2011), but rather to use the graph
operations of Visone to produce visual representations of the connections and
structure within the data (De Nooy et al. 2005). The SNA techniques, such as centrality
or betweenness was applied to cluster vertices of similar strength and improving the
arrangement of data for visual inspection or statistical interrogation (De Nooy et al.

2005:20-21; Krempel 2014:560).

The primary categories for nodes used in network models have been compiled from
recent publications relating to Launacien and associated artefacts (Graells 2010, 20133;
Graells and Lorrio 2017; Guilaine et al. 2017; Verger and Pernet 2013). Sites can thus be
related to others through co-occurrence of types, and vice versa, so that typology or
sites can be related by occurrence on or of the same classes of object. The rationale
behind this type of network is that it is assumed that the greater the similarity between
assemblages at different sites, the greater the probability that these sites (and their
populations in consequence) were in frequent or intense interaction and contact than

the sites with less similarity in assemblages (Peeples and Roberts Jr 2013). Calculating
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pairwise similarities between site assemblages results in a network that can be seen as
a proxy for social interactions and has become one popular basis for analysing social
networks in archaeology (Hart and Engelbrecht 2012; Mills et al. 2013; Mills et al. 2015;
Munson 2013). In terms of the typological element data, this could illustrate the flow of
material goods, information, affect, power, influence, social support, and social control
(Figure 5.6). By focusing on exploring the relationships between the structural positions
of actors in a network and the moment at which they adopt an innovation, this model

reveals information about developing relationships in maritime trade during the past.
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Figure 5.6. Ego-network of the Rochelongue assemblage.

Several statistical calculations can be made using SNA:
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e Centrality: The general goal of a centrality measure is to provide a ranking of the
nodes or edges, i.e. a node centrality is a function that assigns a value to each one,
so that they can be ordered according to this value. Centrality measures usually
exploit structures and capture the embedding of nodes or edges within the network.
Centrality measures are also used in network clustering, where the goal is to provide
a grouping of nodes or edges. To give a basic example the degree centrality assigns
the number of links a particular node has with other nodes, e.g. if a node has ten

links, it has a degree centrality of ten (Hanneman and Riddle 2005b).

e Betweenness: The betweenness of a node is defined as the number of times it acts
as a bridge on the shortest path between two other step. Thus, nodes with high
betweenness can be regarded as important waypoints on the connections between

other ones but also as bottlenecks in the network (Hanneman and Riddle 2005).

e Closeness The closeness of a node is defined as the inverted sum of its shortest
paths to all others in the network. This means that nodes with a high closeness can
reach all others in fewer steps than those with low closeness in the network

(Hanneman and Riddle 2005).

e Similarity: Similarity is used as a criteria for social connectivity/interaction. The use
of this criteria allows the creation of a similarity network model that complements
the ENM by describing the weighted, unweighted, symmetric, and asymmetric
similarities and then rank correlations among uniformly weighted attributes (Habiba
et al. 2018:64). The difficulty of navigation coefficients (obtained from the GIS model
as seen in the next section) will be used as similarity measure establishing a
weighted link in a range between 0 to 400 between any two nodes A and B in the

network.

The diverse data set uses a script designed to use the CSV (comma separated value) file
format (Appendix 3). Microsoft Excel is used to produce files in this format from any
tabular data. Tables are formatted with each of the samples/sites/observations as rows
and each of the categorical variables as columns. The first row of the spreadsheet is a

header that labels each of the columns. The first column contains the name of each
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unit. Row names have to be unique, i.e. they cannot be repeated. All of the remaining

columns contain numerical count or percent data.

An adjacency matrix (Figure 5.7) is created to show the correlation between sites
(Appendix 3). The adjacency matrix is then a table of rows and columns with the node
labels as row and column header. When there is a link between two nodes, for example
node A and node C, the corresponding cell value at row A and column C is set to 1.
When there is no link between two nodes the respective cell value is set to 0. The

adjacency matrix of the network would then look like the following example®.

-
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Figure 5.7. An example adjacency matrix (from Visone 2017:17).

5.5.3 Use of a geographical information system (GIS) in maritime connectivity

A geographical information system (GIS) was created to assist with the geographical
visualisation and interpretation of the maritime connectivity datasets. This model was
developed with the help of Lazaro Lagostena and the ‘Seminario Agustin de Horozco’

research group of the University of Cadiz (https://agustindehorozco.uca.es), specialised

in geo-spatial analysis in an archaeological-historical context.

This model allows for the testing of hypotheses and the formulation of conclusions
about the strategic position of west Languedoc within the broader Mediterranean

network (Gascd et al. 2014; Graells 2013a). In addition, this GIS shows variables

1 In the case of undirected networks this matrix is symmetric over the diagonal, whereas in directed
networks this it can become asymmetric. Instead of first it is necessary to specify a decimal value as
weight for the edges.
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(maritime accessibility, time, distance, etc.) that could affect interpretation of the
archaeological assemblage (Leidwanger 2013:3303). Navigation time/cost has been
evaluated using environmental and nautical data as a method to create cartographies
and to model navigation during the LBA—EIA. Thus, the nautical capacities of a
hypothetical ship, appropriate for the time scope of this research, must first be
defined. Secondly, maritime mobility must be addressed, since the creation of layers
for the sea encounters different problems than those associated with traditional

terrestrial models.

5.5.4 The vessel

Casson (1995:282-291) and Whitewright (2011:9-10) have suggested that ancient
sailing ships could sail at 4-6 knots in the open sea with favourable winds, and at 1.5-2
knots when operating against the wind (see Figure 5.8). In the case of warships,
experimental archaeology has demonstrated that a ship with an average sailing speed
of 5.6 knots could sustain a speed of 5.8 knots under oar for more than an hour, and

could achieve a peak speed of 7 knots (Drakides et al. 2010:96).

Figure 5.8. Velocity made good (Whitewright 2010:3).

These are general approximations for navigation in antiquity, but are not specific to the
LBA-EIA. For this research, the values applied to the GIS model were extracted from the
sea trials of Gyptis (Table 5.2), a reconstruction of the Greek Jules Verne 9 ship

excavated at Marseille (Pomey 2006b; Pomey and Poveda 2018).

Table 5.2. Gyptis specifications and sea trial results (Pomey and Poveda 2018:54 table I).
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Length Overall 9.85m

Breadth 1.88 m
Draught 0.29m
Height Overall 6.80 m
Boat dimensions
Freeboard 1.0m
Displacement 0.75 tons
Ballast 0.72 tons
Tonnage 1.6-2.0 tons
Width 45m
Sail dimensions ASL >>m
Area 24.75 m?
Basic weight 410 g/m?
4 rowers 2.5 knots
Speed under oars 6 rowers 3.5 knots
Speed under sail Travel speed 2.5 knots

The model is restricted to cabotage navigation for small boats dating between the
seventh and sixth centuries B.C., for which the most abundant evidence exists (Nantet
and Pomey 2016:107). These parameters also allow the model to be based on a
restrictive navigation criterion, such that the results present the most conservative
scenario.Based on archaeological evidence from the Jules-Verne 9 shipwreck, dated to
the last quarter of the sixth century B.C. (525-510 B.C.), Gyptis is the most reliable and
best tested reconstruction available for a boat of this period (Figure 5.9). Various
experimental trials provide detailed data on its technical capabilities (Pomey and
Poxeda 2018). Information obtained from the publications of the reconstruction B‘md
Figure 5.9. A) Polar diagram summarising Gyptis’ capacities at different points of sail (Pomey and Poveda

2018:54 fig. 13); B) 3D rendering of Gyptis, the reconstruction of the Jules-Verne 9 shipwreck (Pomey and
Poveda 2018:50 fig. 7).

sea trials (

Table 5.3) is highlighted as follows:
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= Nautical characteristics:

Quarter rudders (steering oars) are effective in controlling the ship;
The square sail performs best with sustained winds at the stern; and

Based on the nature and shape of the keel, the boat’s ability to overcome

the wind without leeway is reliable up to 75 degrees.

=  Speed:

The boat’s maximum rowing speed is 3.5 knots;
The boat’s speed under medium breeze is 5-6 knots; and

The boat’s low freeboard restricts its operational ability to winds and seas of

no more than 15 knots and 1-m waves, respectively.

= Tonnage

The maximum tonnage of a small boat like this is approximately two tons.
Although there are larger examples from this period, even one (Jules-Verne
7) excavated alongside remains of another boat from the same time period
(the Jules-Verne 7 ship) of twelve tons that is more suited to long-distance
trade, but there is no replica. For this reason and because the model was

restricted to cabotage this second example has not been used.

Table 5.3. Estimated tonnage for shipwrecks dating from the seventh and sixth centuries B.C. (Nantet
and Pomey 2016:108, table 24).

Shipwrecks

Tanit

Elissa

Mazarrén 1

Mazarrén 2

Rochelongue

Chronology Tonnage
(B.C.) Location Cargo (tons)
750-700 Israel Homogeneous >10
(amphorae)
750-700 Israel Homogeneous >10
(amphorae)
650-600 Spain Heterogeneous 2.5
650-600 Spain Heterogeneous 2-2.8
650-550 France Heterogeneous 13
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Giglio 600-580 Italy Heterogeneous ?

Bajo de la Campana 650-600 Spain Heterogeneous >2

Pabug Burnu 600-550 Turkey Heterogeneous 16

Bon Porte 1 540-510 France Homogeneous 1.5

(amphorae)

Pointe Lequin 1A 530-510 France Homogeneous 4-5
(amphorae & pottery)

Cala San—Vigent 530-500 Spain Homogeneous 30
(amphorae & pottery)

Jules Verne 9 510-500 France Homogeneous 2
(amphorae & pottery)

Jules Verne 7 525-500 France Homogeneous 12.2
(amphorae & pottery)

Grand Ribaud F 510-490 France Homogeneous 40
(amphorae & pottery)

Gelal 500-490 Italy Heterogeneous 40

5.5.5 Modelling distance and time across the sea

Over the past few years, the use of isochrones has been used in several studies to
create mobility models, as an effective visualisation of time and distance (Leidwanger
2013; Safadi 2016). The tools from GIS allow us to analyse mobility, by associating a
series of values within a raster layer of the terrain. In the case of this research, it was
necessary to create a layer where the terrain is the sea and the values are represented
by variables that condition mobility. In the case of land, it is usually the slope of the
land, but for the sea, factors of winds and waves, including separating speed and
orientation, was applied. Beyond errors introduced by data interpolation and the scale
of the study, there is an assumption that the current environmental conditions are
similar to the ancient ones and, therefore, can be used to model palaeoclimatic

conditions (Murray 1987).

Data was collected from the European Centre for Medium-Range Weather Forecast

(https://www.ecmwf.int/en/forecasts/datasets/browse-reanalysis-datasets) and used

to build the model, enabling the creation of four main layers of information:

118



1. Significant height of combined wind waves and swell;
2. 10 metre U wind component;

3. 10 metre V wind component; and

4. 10 metre wind gusts since previous post-processing.

These layers were converted to a raster tagged image file format (TIFF) compatible with
ArcGIS software. A representative sample was selected, making the mean of ten years
every two years from 1992 to 2010 and taking the first of every month that may
correspond with the four seasons of the year starting on the first of January, first of
April, first of July and first of October. The information provided by this raw data gives
information on wind speed, wave height and the two components of wind direction
(which are reclassified in the same layer, expressing the angle of the wind direction
being 0 degree to the north). The process to assess distance costs requires the
consideration of these four parameters. This information, for each of the four samples

per station, is reclassified according to the values in Table 5.4.

Table 5.4. Wind transformation values.

Wind speed Vessel speed

(knots) (knots) h/m
0.5 1.5 36
1 1.5 36
1.5 1.5 36
2 1.5 36
2.5 1.5 36
3 2 27
3.5 2.5 21.6
4 3 18
4.5 3.5 15.4
5 4 135
5.5 4.5 12
6 5 10.8
6.5 5.5 9.8
7 6 9
7.5 6 9
8 6 9
8.5 6 9
9 6 9
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9.5 6 9
10 6 9
10.5 6 9
11 6 9
11.5 6 9
12 6 9

Wind speed is the main parameter, since it provides the boat’s propulsion and
overwhelmingly is the most determinant factor for the speed of the boat. A minimum
boat speed of 1.5 knots is set for low (or no) wind, which is the average speed achieved
simply by rowing. Even though researchers estimated a rowing speed of 2.5 knots for
Gyptis, the model uses the more conservative minimum speed to better reflect coastal
navigation and local LBA-EIA nautical capabilities. Looking at the table values overall, it
is clear that high winds (over six knots) will severely restrict the sailing route of a vessel
with a maximum speed under sail of six knots. Such conditions are most likely to be
encountered in open-sea navigation, but since the case study here is modelling

cabotage/coastal sailing, lower wind speeds are more typical.

ArcGIS software uses inverse velocity values (hours per metre) to calculate an
isochrone map (depicting areas of equal travel time). Thus, a value of 1 in the resulting
raster corresponds to one metre distance per one hour. Boat and wind speed values,
then, must first be converted to standardised values, which is accomplished as shown
in Table 5.5. Speed is converting from knots to kilometres per hour (1 knot = 1.852
km/h) and then inverted to h/km. Finally, the result is multiplied by 100,000 (1x10°, or
1E05) so that the input values are scaled to an appropriate magnitude for reclassifying

the raster, and rounded to simpler numbers greater than one.

Table 5.5. Transforming values for raster.

knots km/h h/km h/m h/m x 1E05 Round
6 11.112 0.089993 9.00E-05 8.99928006 9.0
5.5 10.186 0.098174 9.82E-05 9.81739643 9.8
5 9.26 0.107991 0.000107991 10.7991361 10.8
4.5 8.334 0.119990 0.00011999 11.9990401 12.0
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3.5

2.5

15

7.408
6.482
5.556

4.63
3.704
2.778

0.134989
0.154273
0.179986
0.215983
0.269978
0.194369

0.00013499
0.00015423
0.00017998
0.00021593
0.00026998
0.00035991

13.498921
15.427332

17.99856
21.598271
26.997842
35.997122

13.5
15.4
18.0
21.6
27.0
36.0

The second factor to be considered is wave height. The type of vessel assumed for this

model would have had serious troubles navigating seas with waves higher than 1.5 m.

Table 5.6 shows a standardisation of wave height values for the ArcGIS software input.

The standardised value essentially is a multiplier that penalises a particular path of

navigation based on sea conditions. Areas of the sea beyond the navigable zone (i.e., in

sight of land) could have been excluded from the calculation, but instead were included

to serve as a limit parameter. This raster is multiplied by the previous one for wind

speeds, such that for values for which wave height is normal, the cost multiplier is one

(no impact), whereas for those values that lie outside this range, the cost multiplier is

five. The multiplier is standardised such that the minimum speed of the boat, no matter

the conditions, is 1.5 knots.

Table 5.6. Standardised values for wave heights.

Wave height (m)

0.09-0.50
0.50-1.50
1.50-1.87
1.87-2.47

2.47-3.30

Value

1

The third factor to be considered is wind direction. Wind direction relative to the path

of travel differs from the other parameters in that it is a horizontal cost factor
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multiplier (ArcGIS Cost Distance tools). It limits the cost depending on an external

factor shown in an attribute table, such as Table 5.7 and Table 5.8.

Table 5.7 shows that when a vessel is running before the wind (i.e., when the angle of
the wind is O degrees relative to the movement of the boat), the cost is multiplied by 1,
thereby having no impact. For cases in which the boat is reaching (i.e., sailing 90
degrees to the wind), the cost of travel increases 2.5 times. This is because boats of this
type had poor windward sailing characteristics, which improved markedly only after
the development of the wineglass-shaped hull and fore-and-aft sail. These modifiers
increase the cost of travel, since a straight line cannot be followed. A value of 44
degrees is applied to areas for which no wind angle is nominated (i.e., where the wind
does not blow or no sail is deployed). To include this calculation in the cost, it was
decided to use an estimated cost multiplier of 4, corresponding to the minimum speed

under oar of 1.5 knots.

Table 5.7. Established values of wind directions.

Wind Direction Degree
N 0
NE 45
E 90
SE 135
S 180
SW 225
W 270
NW 315
Wind 0 180

Table 5.8. Standardised values for wind direction.

Angle Value
0 1
44 4
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45 1.5

90 2.5
135 3.5
180 4

The last factor is coastal visibility, which is used to estimate sea areas of cabotage, or

coastal navigation. This calculation is based on the following formula:

visibility (km) = V(12,756 x height)

Assuming optimum conditions, global visibility places no straight-line distance
limitation on human vision. Visibility is limited only by the curvature of the earth itself,

while approximating the surface of the earth as a perfect sphere.

Therefore, the effective distance of coastal visibility for a sailor on a boat, with an
assumed height (above sea level) of one metre, is determined using this visibility
equation, where the height variable is the differential height of the immediate coastal
topography to the hypothetical sailor. The topographic height (elevation) of the coast is
determined using a digital topographic model of the Mediterranean basin with a
resolution of 250 m. Coastal elevation, in this case, is defined as the maximum

elevation of the land extending from the seashore 200 km directly inland.

Finally, the visibility and navigation criteria are normalised for travel times with units of
weeks. Since the navigation model assumes only daytime sailing, effective travel
speeds are multiplied by the average number of daylight hours for the particular month
of travel times seven (days per week). The average daylight hours were set at 10 for

December, 12 for April and November and 14 for July.

5.5.6 Model analysis

Based on the parameters of the model, two types of results were obtained to help
evaluate maritime connectivity with respect to the Rochelongue site. Using the Route
Distance tool, least cost path (LCP) maps were generated. With the Cost Route tool, it is

possible to calculate the best route to travel from the source, in this case Rochelongue,
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to each location on the raster surface, in this case a number of important western

Mediterranean seaports.

The second result is the evaluation of values per season. The data reflects the difficulty
of navigation per season (Appendix 4). The mean of these values gives us not only the
most favourable navigation routes, but also quantifies the difficulty of navigation (the
navigational difficulty coefficient) between 0 and 400. This coefficient is used as a
similarity value: the greater the difficulty of navigating between two points, the less
connectivity there is between them and, as a consequence, the less the contact
frequency, which means that there is less similarity. The use of this coefficient allows
for the creation of clusters of the different actors in the model based on their maritime
connectivity. The results from these two analyses will be discussed in detail in the next

chapter.
5.6 Conclusions

The methodology outlined in this chapter is crucial for addressing questions related to
maritime connectivity and the movement of metallic objects in the western
Mediterranean during the LBA—EIA in general, and more specifically for putting them in
relation with the subject case study. The chemical, microscopic and typological artefact
analyses of the Rochelongue assemblage provide valuable numeric data, such as
elemental and isotopic compositions of pure or alloyed metals, which allow for
comparisons with other sites and help place this collection in a wider geographical area
and archaeological context. The MCM, despite the limitations and assumptions set out
in this chapter, has added values of interest when compared with archaeological

information obtained by more traditional methods (see Chapter 6).

This combined methodological approach attempts to shed light on the communities in
contact based on an understanding that they are not merely made up of people, but
also of things—assemblages of artefacts—as well as the connections and interactions—
together, the connectivity—between the two. In this way, the following chapters of

results and discussion will not only interrogate the site chronology, cultural attribution
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and type characterisation, but also will concentrate on what the material culture from

the site has to say about the societies responsible for its deposition.
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CHAPTER 6. RESULTS

6.1. Introduction

This chapter present the results of the data collection, generation and evaluation
conducted for this research. Section 1 presents and discusses the author’s recording of
the Rochelongue artefact assemblage at the Ephebe Museum at Cap d’Agde in January
and February 2017. The catalogue describes the main characteristics of the artefacts,
including physical description, preserved dimensions (length, width, height, thickness,
etc.), weight, chronology, typology, object category/family/type and minimum number
of individuals (MNI). Section 2 presents the results of metallurgical analyses that
further characterise some of the material. These include chemical, isotopic and
microscopic analyses, the results of which provide information about metal provenance
and technological processes. Finally, section 3 presents the results of maritime
connectivity modelling of the most diagnostic artefact types, as determined by their
find spots distribution. This involves a geospatial assessment using GIS data and least-
cost-path analysis based on maritime geographical features, as well as data from the

social network model constructed for them, which are visualised in a social map.

6.2. Artefacts Recording

The remains associated with the Rochelongue site currently are held in the Ephebe
Museum at Cap d’Agde, in southern France. The assemblage, as it exists today, was
consolidated in 2012 from three separate collections held by the Ephebe Museum,
Andre Bouscaras and the Archaeological Museum of Biterrois at Bezier. One of the
discoveries of the present research, which included an in-depth review of the diaries
written by the site’s finder and excavator, is that a significant number of artefacts
traditionally ascribed to the site, and exhibited alongside other Rochelongue artefacts,
may not in fact be part of the assemblage. These items include four lead ingots
(RCH1.2017.01170-01172 and RCH1.2017.00640), which are not mentioned in

Bouscaras’ diaries and would be extremely rare finds for this period (See Aguilella and
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Montero Ruiz 2018); bronze sword RCH1.2017.01073 (Figure 6.1), of which also there is
no mention in the diaries, despite its spectacular preservation; and a group of tin
ingots. The tin ingots are a good example on how such misallied artefacts have affected
interpretation of the site. The present location of the ingots is uncertain, but they are
not amongst the Ephebe Museum’s holdings. Bouscaras certainly mentions the ingots
in his diaries, but not in relation to the Rochelongue site he discovered in 1964.
Bouscaras found and excavated several shipwrecks along the Languedoc coast and kept
meticulous records of all of the items he retrieved. A careful reading of these records
reveals that this group of tin ingots previously thought to be part of the Rochelongue
assemblage actually was an isolated discovery in 1961 at another location about which
we have little archaeological information to make possible any further cultural

adscription.

: _’7’;_4:\\,

*

Figure 6.1. Bronze short sword exhibited in the ‘Rochelongue Shipwreck of the
Bronzes’ (L’epave des Bronzes de Rochelongue) exhibition at the Ephebe Museum
at Cap d’Agde, France (Source: Enrique Aragon).

This error in the site inventory has affected scholarly interpretations. Dominique Garcia
(2002:38) mentions the ingots in an article about pre-colonial contacts and associates
them, and the Rochelongue site, to the tin trade with the British Isles. Selma

Abdelhamid (2015:5-6) presumes, somewhat tentatively, that the Rochelongue site is
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the remains of a Phoenician shipwreck, from which ‘an unknown number of tin and
lead tablets as well as galena were recovered.” Garcia’s article has since been cited on

numerous occasions, most recently by Quanyu Wang (2016:89), who states that:

The shipwreck at Rochelonge, Agde, southeast France, which comprised 32 tin
ingots...remains very poorly published and the tin ingots have yet to be analysed
archeometallurgically. The maritime movement of copper, tin, bronze and gold throughout

Bronze Age Europe remains only directly evidenced at a few shipwreck sites.

The bronze sword is referenced only once, by Dedet and Marchand (2015:602 fig.7),
who describe it as ‘a short sword in three roughly equal sections, with pistilliform blade
and very fine point and with a simple tang’ (translated from the original French by

author).*?

There is absolutely no mention of this object in Bouscaras’ field diaries, nor
in any of his original publications for the Société Archéologique de Béziers (Bouscaras
1964b, 1965, 1966, 1967, 1968), which can only mean that the sword was not part of

the excavated material recovered from the Rochelongue site.

Furthermore, no intrusive items deposited during later chronological periods, but
raised during the course of the excavation, are included in this catalogue. These
materials are documented in the excavation journals, but most date to the Roman era

and were found in areas adjacent to the Rochelongue site proper (see Chapter 3).

Finally, artefacts such as iron nails, which no longer exist due primarily to their poor
state of preservation when found, or those that are located in private collections, such
as the stone anchor, are not described in this catalogue since they could not be
inspected personally and analysed or sampled. Nevertheless, they still are considered

part of the assemblage and are included in the discussion in the following chapter.

The catalogue follows the order espoused in the methodology of this research
described in Chapter 5. Nomenclature and standardisation of category/family/type
correspond to existing published literature. Every artefact is introduced and defined

typologically by group and sub-group, and is associated with chronologically related

12 IUJne épée courte débitée en trois trongons de tailles proches, & lame pistilliforme et pointe treés effilée,

avec une languette simple’.
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sites. The catalogue is complemented by a detailed artefact form for each artefact, all

of which are compiled in Appendix 1.

A. Weapons and Accessories

Artefact type ‘weapons and accessories’ includes weapons (spears, arrows, swords,
daggers, knives) and armour, as well as complementary elements, such as harnesses
and decorative appliques. Traditionally, weapons are seen as identifiers of a warrior or
the warrior class. They were obtained through merit (Bouvier 2002:128; Graells
2010:329), and it has been argued that their use was restricted to their owners (Sopeiia
Genzor 1987). Weapons most frequently are found in funerary contexts, and are

exceptional in habitation sites (Gabaldén 2004; Quesada-Sanz 1997:162).

The value of a weapon that is deposited (i.e., removed from its primary purpose) does
not diminish, but rather is transformed—from an economic and martial value to a
symbolic one (Huth 2017; Javaloyas et al. 2015). As such, a deposited weapon can be
considered as much an element of prestige as when it was in active use (Graells 2010:
329, Jovayolas et al 2015). In west Languedoc, metal armaments found in
archaeological contexts are primarily weapons. Armour elements, such as shields and
chest plates, are infrequent and only become more common towards the end of the
EIA, with their use increasing in later periods, especially from the sixth century B.C. on.
Defensive elements are well represented in the Gulf of Leon at necropoleis, such as at
Negabous (Perpignan), Martinet (Castres) and Peyros (Couffoulens) (Graells
2014a:102-106). As for the Rochelongue site, weapons represent just six percent of the
total assemblage, with the majority items being spearheads and spear bases. It is
difficult to imagine the bronze plates found in the collection (see group under
catalogue number RCH1.2017.01431) as being part of some type of defensive
armament, but the possibility cannot be discarded completely. Special attention in this
regard is warranted especially for object RCH1.2017.01427, the structure and edge
perforations of which remind some researchers of pectoral shields (e.g., Graells

2014:122).
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A.1. Spearheads

The Rochelongue assemblage contains 13 spear or javelin heads, exclusively of bronze.
Based on previous studies, the spearheads represent a number of different
provenances, and find archaeological parallels at sites associated with Launacien
hoards (Guilaine et al. 2017:179), such as Carcassone (Aude) (Guilaine 1969:144 pl.15),
St. Saturnin (Garcia 1987:13 fig.6, no.10) and Croix-de-Mus (Herault) (Soutou and Arnal
1963). Following the classification criteria of the monographic study of the Launacien
deposit (Guilaine et al. 2017), based primarily on dimensions, the Rochelongue
spearheads can be categorised as:
e Small, including a subdivision between small and small-to-medium spearheads
(from 8-9 cm up to 10-12 cm);
e Medium, including a subdivision between medium and medium-to-large
spearheads (from c. 14-16 cm);
e large, including a subdivision between large and very large (c. 18 cm and over 20

cm).

Most of the studied objects of this type have a leaf-shaped blade with a central, slightly
expanded rib (Figure 6.2). Nevertheless, it is difficult to characterise more precisely the
whole of these finds, due to their fragmentary condition and the dissimilarity between

them. For this reason, javelins and spears have been lumped into the same category.

A.2 Spear-butts

These objects are made from rolled bronze sheet with welded edges and are roughly
conical in shape. The socketed end is open to receive the bottom end of the spear-
shaft, while the distal end is either pointed or rounded. Some of the Rochelongue
examples (RCH1.2017.01071, RCH1.2017.01072, RCH1.2017.01235, RCH1.2017.01236)

have attachment holes by which the shaft end could be locked into the socket.

These spear-butts capped the bottom end of the wooden spear-shaft and protected it
when braced against or planted into the ground; made of bronze, they would not rust.
Some have suggested that these objects might, in fact, be spearheads (Graells

2010:325), but their shape and fabrication do not seem particularly well suited for such
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purpose. That is not to discount the possibility that they could serve as a secondary
weapon point should the spearhead break during combat. They also may have served
as a counterweight to aid in the handling of the weapon. Again, the method of
fabrication from bronze sheet makes this somewhat doubtful, as they are not
particularly weighty. This is more obvious when the Rochelongue examples are
compared to the Greek butt-spike, known as a sauroter. The latter is a longer and more
solid bronze spear-butt terminating in a sharpened spike that clearly served as both

counterweight and armour-piercing weapon (Hanson 1991:24, 71-76, 83; Richter

5

Figure 6.2. Two of the spearheads (RCH1.2017.01064 and RCH1.2017.01066) in the
Rochelongue assemblage (photographs and illustrations by author).

1915:398 no.1450).

Also, amongst the assemblage objects is a group of cylindrical socked objects with one
or two perforations that also most likely are spear-butts (RCH1.2017.00811,
RCH1.2017.00815, RCH1.2017.01314-01321). Nevertheless, due to the uncertainty of

this identification, these objects are assigned to the ‘Divers’ category.
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A.3 Arrowheads

Unlike the social distinction evident in the possession of swords and daggers, there is
no such certainty of any similar association with bows and arrows (Gascé 2006:147).
During the Bronze Age, the identifiable models for arrowheads already were
established by the EBA, and they continue relatively unchanged into the EIA (Briard and
Mohen 1983). Arrowheads normally were made of bronze and had a triangular shape
with a flat peduncle or sometimes with an axial rib, the latter being more common in

the EBA and MBA. Other types of triangular arrows show some functional variations.

In the Rochelongue assemblage, we can identify two different models of arrowheads:
one is defined by ailerons (e.g., RCH1.2017.00560) and the other by a lanceolate body
(e.g., RCH1.2017.00561). Both have a more-or-less developed peduncle, the upper part
of which is reinforced by bulging.

The type with ailerons is present in level | of the oppidum of Cayla (Taffanel 1956). It
also is found in burial 142 of the Moulin necropolis, which is dated to c. 750-725 B.C.
(Taffanel et al. 1998:121); however, this type remained in use during the IA until the
third century B.C. (Guilaine et al. 2017:182). The lanceolate type arrowhead
traditionally has been linked to the eastern Mediterranean (Guilaine and Solier 1966),
but some scholars have argued that it most likely has a local provenance (Gasco

2006:157).

Few bronze arrowheads have been found in Launacien hoards. Jean Gasco (2006:150)
explains this absence by arguing that ‘[i]f such objects were only intended for
remelting, the arrowheads represent only a small amount of metal and this may
explain their near absence...’; adding that ‘[tlhey also may be few because such
arrowheads no longer held a prominent place in production, and likewise are scarce in
contemporary habitats, most coming from burials’ (translated from the original French

by the author).!® This makes the Rochelongue assemblage, with its twelve arrowheads,

13 i les objets étaient seulement destinés 3 la refonte, les pointes de fléche représentent de faible poids
en métal et cela peut expliquer leur quasi absence [...]. Elles peuvent étre également en petit nombre
parce que ces pointes de fleches ne tiennent plus une place notable dans les productions: elles sont aussi
peu abondantes dans les habitats contemporains, la plupart provenant de sépultures.
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an exception, even though these objects still represent a small portion of the total
number of artefacts from the site. Bouscaras and Hugues (1972:178) claim to have
raised a total of twelve arrow heads at Rochelongue, which this author was able to
confirm in their field diaries. Currently, though, only eight examples remain in the
collection of the Ephebe Museum. One of the missing arrowheads is shown in
Bouscaras and Hugues (1972:177 fig. 2, no. 6), while the other missing pieces are

shown in the field diaries.

A.4. Swords, daggers and knives

In general, sword finds largely are absent from Launacien metal hoards; nevertheless,
among the diverse fragments that cannot be confirmed due to the lack of
archaeological context, such as the one item from the Briatexte deposit (Salmon
1887:421), there are several relevant remains that can be mentioned here. The
Carcassonne deposit includes fragments from the tip of a Carp’s Tongue sword of Venat
type. Such swords are common on the Iberian Peninsula, the Terra Fort (Hérault) metal
hoard containing the pistilliform type (Roudil 1972:206 fig.82) and the deposit at

Farigouriere (Var) containing both Forel and pistilliform types (Courtois 1957).

Daggers and knives similarly are rare finds amongst the Launacien metal deposits. Only
one possible dagger fragment is mentioned in connection with the metal hoard at
Saint-Jean de la Blaquiére (Garcia 1993:276 fig.138, no. 4). Dagger blades of the LBA in
central-western Languedoc typically have two rivet holes positioned on the same line
(Guilaine et al. 1989:121). As for knives, only the deposits of Launac and Bautares Peret
have possible knife fragments (Cazalis de Fondouce 1900:138 fig.112, no.5; Garcia

1993), and they are associated with regional productions (Guilaine et al. 2017:183).

With regards to daggers, except for the Rochelongue assemblage, wherein three pieces
of possible daggers have been identified, these objects are absent in Launacien

deposits (Guilaine 2017:183).

Ignoring the above-mentioned bronze sword (RCH1.2017.01073), which has no
verifiable association with the site, the Rochelongue assemblage contains thirteen

items that likely are related to swords, daggers or knives. Dedet and Marchand
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(2015:601, fig. 7, no. 2) described two fragments (RCH1.2017.00562 and
RCH1.2017.00563) as parts of the scabbard locket of an antennae sword; the scabbard,
most likely made from leather, did not survive. Another object (RCH1.2017.01053) also
can be interpreted as part of a locket. Two other objects (RCH1.2017.01070 and
RCH1.2017.01076) are hollow conical caps (one with a circular base) that are identified
as possible chapes for sword or dagger scabbards (Dedet and Marchand 2015:601, fig.
7, nos 6 and 7).

Finally, four additional artefacts from the collection possibly are related to swords: a
fragment of a rectilinear blade with no other distinguishing feature or perforation
(RCH1.2017.01059) and three proximal ends of tanged daggers (RCH1.2017.01058,
RCH1.2017.00554 and RCH1.2017.00820) (Dedet and Marchand 2015:601, fig. 7, nos 3—
5). The latter have vertical, rather than parallel, perforations that are similar to some of
the iron knives found in the necropolis of Mailhac (Verger and Pernet 2013:49). A
number of other objects (RCH1.2017.00556, RCH1.2017.01057, RCH1.2017.01397 and
RCH1.2017.01059) are assigned to this category, as they are blade fragments or at least
exhibit a ‘cutting’ functionality. Interestingly, object RCH1.2017.01059 also has been
interpreted as an ingot-bar (Guilane et al. 2017:128), but its size (approximately 14 cm
long and 3 mm thick), curvilinear shape and bevelled edges raises the possibility that it

is part of a blade.

A.5. Bows

One final object type related to weapons is the bow. Dedet and Marchand (2015:602
fig.7 no. 23) describe one element in the Rochelongue collection (RCH1.2017.00777) as
having a notch to accommodate the bowstring. Following this interpretation, there are
several other objects in the collection (RCH1.2017.00923, RCH1.2017.00930,
RCH1.2017.00931 and RCH1.2017. 00932) that can be added to this same category.
Nevertheless, due to the fragmentary nature of these pieces and the lack of obvious
parallels, their identification as bow elements is tentative at best and so here they are

included in the general ‘Diverse’ category of artefacts.
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Another enigmatic object commonly found in Launacien metal deposits is the
Launacien type of lance or javelin heel, the so-called ‘talon Launacien’
(RCH1.2017.00413). Identification of these objects is uncertain and still under debate.
Some authors have interpreted them as limb-tips for bows (Gascé and Pueyo 2003),
while others argue that their morphology is unsuitable for the proposed functionality
and, instead, such objects should be seen as ornamental finials (Guilaine et al.
2017:253; Verger et al. 2007:112-114). Because of the lack of a clear identification for
these objects (Guilaine et al. 2017:131), they are not grouped with weapons, but

instead are categorised here in the ‘Diverse’ artefacts group.
B. Tools

B.1. Winged axes

Winged axes are a typical component of Launacien metal hoards, found, for example,
at Launac (Guilaine et al. 2017:40 pl. 2, no. 1) and Vias (Guilaine et al. 2017:184 fig. 3,
no. 1), but never in large numbers. None of the winged axes in the Rochelongue
assemblage are identical. One example (RCH1.2017.01327) has parallel sides and
folded wings at the proximal end that do not touch. A second example
(RCH1.2017.00694) is characterised by longer wings and a blade with a half-moon edge.
The third axe (RCH1.2017.00693) is a terminal-winged axe with an elongated body that

tapers significantly from both flared ends to the middle.

The common presence of winged axes in the south and absence of other well-
established types has led some to consider them the classic model of the Final Bronze
Il for the Provencal and Languedoc regions, as far west as the Pyrenees (Guilaine 1972;

Guilaine et al. 2017; Taffanel 1974; Tendille 1985).

B.2. Palstave axe

Another type of axe is the stopped-palstave axe (hache d talon, in French). The
Rochelongue example (RCH1.2017.01328) has a long (21 cm) body with cast flanges
and stop bar, a quadrangular section on the hafting side of the stop bar and an oval

section on the blade side, and the blade has a slightly raised central ridge running down
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its length. This type of axe appears associated with contexts of the MBA-LBA
(Chardenoux and Courtois 1979). Most have been discovered in the Massif-Central, a
highland region in the middle of Southern France, and especially at Corréze, Cantal and

Puy-de-Déme (Campolo and Garcia 2004:22).

B.3. Flat axe

The last type of axe represented in the Rochelongue assemblage is the simple flat axe
(RCH1.2017.00691). It is similar to models from the EBA (Chardenoux and Courtois
1979).

B.4 Adzes

Adzed are woodworking tools used for cutting and shaping. They are similar to axes,
but with the cutting edge perpendicular to the handle rather than parallel. Such tools
are typical of early and middle Bronze Age deposits in France and surrounding
continental regions. The body typically had a ring on one of the sides and no folded
fins. There is one such adze (RCH1.2017.00698) in the Rochelongue assemblage; it has
a narrow body and sub-parallel edges, the ring is broken and there is some slight wear
in the trapezoidal section of the cutting edge. It also differs slightly from the archetypal
form in that its edges have a convex profile in the zone of fitting and its fins are less
pronounced. At only 9.4 cm long, it is smaller than the classic variety, such as examples
found in the deposits of Castellas and Saint-Saturnin, which measure between 11 and
12 cm long, respectively. Because of their general morphology, these tools are
characterised by straight sub-terminal fins whose large surface contrasts with the
narrowness of the instruments. There are few comparable pieces in the whole of
southern France, and they all are associated with Launacien assemblages, and so are

considered archaisms (Guilaine et al. 2017:187).

B.5 Axes with socket and bevelled blade

A variety of axes characterised by a socket, a typically simple and short body, concave
edges, tracing little developed, on both sides the lower half of the piece is giving an

angular characteristic appearance. The upper part draws a rounded or even as an ogive
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curve. According to Guilaine (1972) it is possible to distinguish meridional metal hoards
in this group into a variety without ring and a variety with ring, being this last much

more abundant (Chardenoux and Courtois 1979).

B.5.1 Launacien axes: Rochelongue assemblage have eleven objects under the name
"Launacien axes" (e.g. RCH1.2017.00681, RCH1.2017.00673 or RCH1.2017.00692) are
grouped pieces comprising: A sub-circular or quadrangular sleeve, with a broader
tendency along the axis of the faces; two small internal growths can develop
symmetrically on the broadest sides; A prominent body, of rounded profile, sometimes
double, a lateral ring; concave edges and a slightly convex edge, rarely straight most of
the times. We can distinguish between decorated and undecorated sub-types; the
latter is the most common. On the "Launacienne" decorated axes (e.g.
RCH1.2017.00566 (bis), RCH1.2017.01240, RCH1.2017.01249) is that of thin ribs in
relief, parallel and little divergent, vertical, finished or not by a small spherical refilling.
The absence of these small balls can correspond to a deliberate choice, but one cannot
exclude in certain cases the result of a secondary alteration. The layout of the
decoration may vary. The number of nerves can usually range from 3 to 5. Their width

also varies from 3 to 5 cm, but it is possible to find shorter or longer examples.

B.5.2 Rochelongue axes: In the series of axes from the Launacien complex, the type
"Rochelongue" with a total number in the collection of 91 objects refers to the axes
with rectangular or sub-rectangular socket and not having a fixing ring. Within this
group, a narrow body model and a wide body model can be distinguished, both of
which can be decorated. This type is characterised by a socket of quadrangular
morphology, sub-rectangular generally, sometimes hexagonal outside, the junction of

the two halves of the piece favouring a reflection of the two symmetrical edges.

In spite of the rectangular morphology of the socket, the sections often show a certain
roundness of the angles. Vertical ridges exist quite often in opposition, inside the
sleeve, arranged by two lines but sometimes four-corner is also present. The sleeve is
wider than tall. It can be distinguished short bodies copies (decorated or not) (e.g.
RCH1.2017.01284, RCH1.2017.00433) and large body copies (decorated or not) (e.g.
RCH1.2017.01238, RCH1.2017.01237, RCH1.2017.00724, RCH1.2017.01239,
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RCH1.2017.00726). The body is considered by authors such as Guilaine et al. (2017:194)

as a strong typological index depending on its thickness'.

B.5.3 Miniature axes: Rochelongue assemblage contain a number of six miniature axes
(RCH1.2017.0081, RCH1.2017.00816, RCH1.2017.01329, RCH1.2017.01330,
RCH1.2017.01360). Under this name, designated small specimens, mostly less than 5
cm in length, which can appear in the Launacien hoards. These small objects have no
functional value. Rare are the intact pieces. Many are characterised by an incomplete
mouth, more or less important areas without material, a ring without perforations,
defects of casting and burrs at various points of the parts which have not been
deburred. We find the two types with ring (similar in aspect to a reduced version of

Launacien axes) or without ring (following the model of Rochelongue).

B.6 Hammer

The hammers identified in Rochelongue are pieces with round, quadrangular or
hexagonal socked having a short and wide body and rectilinear edges, sometimes
concave. The functional part is flat or slightly curved, often widened by the use. In
Rochelongue there are 24 objects in this group (e.g. RCH1.2017.00769,
RCH1.2017.00771, RCH1.2017.00789). Some of the pieces present a decoration in V or
X (e.g. RCH1.2017.00770, RCH1.2017.00775, RCH1.2017.00774). The Rochelongue
deposit is the site with the largest number of this type of objects although one
fragment was located in Launac and another in the deposit of Briatexte (Guilaine et al.

2017:206). This hammer model is known from the LBA IlI-EIA (Guilaine 1972).

B.7 Chisel/Gouge

The scissors are generally narrow pieces lying next to their small width. They have a
round or oval socket more rarely quadrangular. The bead may be short and bulge or
wide and not prominent. In Rochelongue, seven of these objects has been located

along with other fragments that could belong to the same group (24). They are not

14 This criterion has been applied to my study.
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common in the deposits of Launacien, although examples have been found in Launac,

Péret, Carcassonne and Saint Saturnin (Guilaine et al. 2017:206).

C. Jewellery and Clothing elements

The elements of adornment and clothing in metal are certainly the best represented
artefact of all the studied material groups. The group consists of many types of objects,
mostly made of copper alloys. Essential to the setting up of chronologies from the end
of the Bronze Age to the beginning of the Iron Age, they were most often approached
in this perspective (Nordez 2017). They also have a significant place in the definition of
cultural groups recognised for this period. Finally, these artefacts of small dimensions,
are an important indicator of the mobility of people or goods across the various

mainland and Mediterranean regions.

C.1 Fibulae

Fibulae are considered prestige items and mostly have been found in burials (Lo
Schiavo 2010). Besides their chronological significance, they also can provide valuable
information regarding cross-cultural interactions and local preferences, particularly
when differentiating between imported objects and local imitations (Fig. 6). The
continued study of such artefacts therefore is essential to understanding socio-cultural
impacts in the region, such as assimilation, adaptation or hybridisation of foreign goods

and practices (Vives-Ferrandiz 2009).

The interest of this category of adornment lies in its morphological and technological
diversity. The study of fibulae has contributed to the establishment of major
chronological frameworks (Lo Schiavo 2010; Navarro 1970; Pauli 1971; Pohl 1972;
Primas 1970). The shape of the arch in the body of a fibulae appeared as the most
relevant general criterion for defining families of fibulae. Comparing the shape often in
relation to the form from the spring, groups of fibulae can be isolated. The decoration
of the bow, or some other detail (the size of the fibula, for example) allow for further

classification (Duval et al. 1974).

The Rochelongue groups exemplify how object diversity affects the interpretation of

geographical origin and chronology:
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Fibulae Sanguisuga: One fibula (RCH1.2017.00545) of is type is preserved in the
assemblage. The object is in a good state of preservation, only the needle is
missing. The morphology of the fibula belongs to the wide group of fibulas a
sanguisuga with 'staffa lunga', with or without decoration (Lo Schiavo
2010:496-502). This type has a wide distribution throughout Italy, particularly
in southern ltaly and around Sala Consilina (Salerno, Campania). The group is

dated between eighth—seventh centuries B.C. (Graells 2014b:236).

Fibulae Serpentiform. A fragment (RCH1.2017.00544) corresponds to a central
part of a fibula so called ‘croissant’ of a serpentiform fibula (Arnal et al. 1972:7;
Lo Schiavo 2010: tab. 565-568), type S4 by G. Mansfeld (1973). This type of
fibulae mostly appears in Bologna (ltaly). However, is registered an important
number in the north-eastern of Italy as well. The proposed date for this kind of
fibulae has been between the seventh and sixth centuries B.C. (Naso 2003),
although the review of the chronology carried out by M. Trachsel (2004:226—
234) proposes an ascription to the beginning of eighth—seventh centuries B.C.

(Graells 2014b:237).

Double Spring Fibulae: Twelve double spring fibulae (e.g. RCH1.2017.00855,
RCH1.2017.00848, RCH1.2017.00849, RCH1.2017.00850) has been identified in
Rochelongue’s assemblage (among six other fragments of spring that can be
associate to this model). The double-spring fibulae are characterised by being
made in a single shank that is wound in a spring way in two different points and
gives shape, by two inflections—the double spring— that define the bridge, the
foot and the needle (Graells 2014b:246-249). These fibulae are dated between
the second half of seventh—first half of the sixth centuries B.C. (Graells 2008:94).
Traditionally double-spring fibulae have been considered as elements of
Phoenician character (see Lorrio 2008:247; Torres 2002:196 for discussion).
However, its abundance in contexts where the Phoenician presence is null or
low, leads to R. Graells (2014b:249) to consider that these pieces are local
productions. This author also argues to consider the eastern part of the Iberian

Peninsula ‘in a very broad sense, needing a detailed study’ as the origin of this

140



typology linked to Phoenician commercial activity, but not necessarily of

Phoenician origin.

Fibulae ‘pivot’: Two fragments (RCH1.2017.00551, RCH1.2017.00552) of the so-
called fibulae Pivot are in the assemblage. These types of fibulae are
characterised by a movement of the needle by a pivot and not by a spring. This
model has served to justify particularly high chronologies around the tenth-
ninth centuries B.C. specially for sites in the Iberian Peninsula (Castro Martinez
1994:20-130). However recent archaeological contexts (Lépez Cachero and
Rovira 2012) with fibulae of this type in the northeast of the Iberian Peninsula,
has shown a finest chronology from the end of the eighth—beginnings of
seventh centuries B.C. that expand until the beginning of sixth century B.C.
(Graells 2014b:250). Is proposed that these types would respond to Cypriot
prototypes subsequently reinterpreted in areas of Italian and Iberian Peninsula
(Marlasca et al. 2005:1041; Rovira Hortala et al. 2008:450). Although some
models from southern Italy shows similitudes (Lo Sciavo 2010:646—647) with an
early chronology ca. 900-850 B.C. (Graells 2014b:252). The fibulas found in
Rochelongue find direct parallels in sites such as Calvari, Can Piteu and Sant
Jaume d'en Serra in Catalonia (Armada et al. 2005; Rovira Hortald et al. 2008).
For all of them based on their elemental composition it has been proposed a

local production (Graells 2014b:253).

Fibulae Plate: There are three fragments of this kind of fibulae
(RCH1.2017.00547, RCH1.2017.00548, RCH1.2017.00846). Traditionally
identified as a production from the northeast of the Iberian Peninsula,
characterised by a complexity in the double-spring system of bilateral bars and
springs joined by rhomboidal plates, this model is dated in the sixth century B.C.
(Graells 2014b:254). A direct parallel to the several fragments in Rochelongue
assemblage is the one found at the LBA-EIA necropolis of Agullana (Girona,
Catalonia) (De Palol 1944) where a complete example of this type of fibula was
recovered. The reconstruction of the fibulae from Agullana (Arnal et al. 1970:54;

De Palol 1944:119) (Arnal et al.1970:54; De Palol 1944:119) give us an idea of its
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appearance and opens the possibility that the three fragments conserved in

Rochelongue actually correspond to the same object.

C.2 Pendants

The term pendant may include elements of necklaces or parts used in the composition
of complex ornaments (pectoral, belts, etc.). This element is quite abundant when we
look at the Rochelongue deposit. These remains are generally considered to be
costume ornaments, headdresses or composite belt embellishments. They have also
been interpreted as pendants of harness straps, intended for their clatter to attract
attention. Although these pieces are rare in hoards, they are well represented in the

tumultuous sepulchres of eastern Languedoc (Guilaine et al. 2017:209).

Rochelongue provides a very varied panoply in pendants and elements of adornments
in comparison with Launacien hoards, presenting diversity such as rings with terminal
ball, double rings, plates as fixation of chains ended by rings, etc. in this group | find
interesting to highlight some specific types that can provide us further information

about long-distance contacts.

- Triangular Pendants: represented by ten objects (see RCH1.2017.00969) in
Rochelongue. Having a extensive chronology between LBA to sixth century B.C.,
this kind of objects are commonly found in the tumuli necropolis in Langedoc
(Vallon 1984). Also, as local context it is found at the site of La Motte (Agde)
with 39 copies (slightly different in design) interpreted as women's clothing
(Verger et al. 2007). These triangular pendants also are found in the northeast
of the Iberian Peninsula, at sites such as Coll del Moro in the Serra d'Almors and

Marca (Graells 2014b:270).

Generally, these triangular pendants are found in a wide geographical area including
the Alps, Switzerland, Germany, Hungary, Poland, etc. Associated to maritime
exchanges of this model some examples of these objects are located at Selinonte and
Sciacca (Sicily) but also is registered one in Alicante (Spain) (for distribution, see

Guilaine et al. 2017: 305 chart 15).
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Wheel pendant: Two types can be recognized within this group (Graells 2014b:
270) the pendants with central core, in Rochelongue there are 3 copies
(RCH1.2017.00917, RCH1.2017.00918 and RCH1.2017.00524) and pendants
with two circles joined, of which only one possible fragment has been found in
the collection (RCH1.2017.00912). The first model is located in sites as Saint-
Julien de Pézenas (Mansel 1998) or Avinyonet del Penedes (Verger and Pernet
2014:215; Graells 2010, 2014b).Regarding to the variety with two circles has
been documented in Saint-Saturnin metal hoard (Herault) (Guilaine et al. 2017:
265), Sant Jaume (Alcanar, Catalonia) (Garcia and Vital 2006), and in the

Carcassone deposit (Guilaine 1969).

Crotales pendant: Two examples of this object are in Rochelongue assemblage
(RCH1.2017.00529, RCH1.2017.00759). This model shows a strong
concentration in Jura area (France) and a dispersion between the Seine and
Bourgogne (Piningre 1996:99). Not many examples of this objects are found in
in the Gulf of Leon (Graells 2014b:271) with few examples in Rossay (Vienne,
Lyon), La Riviere-Drugeon (Doubs) for France and possibly in the necropolis of
La Herreria and Avinyonet del Penedés (Spain) (Verger and Pernet 2014:215,
Graells 2014b:271) finally an example of this kind of pendant was found in
Selinunte (Sicily) (Verger and Pernet 2014:228).

Pendant Cage: There are only two examples of this type of pendants in the
Rochelongue deposit (RCH1.2017.00757, RCH1.2017.00957). The only nearby
parallels are found in the necropolis of Mas de Mussols (Catalonia) (Graells
2010:53; Maluquer de Motes 1984). Both types find parallels in the Jura area,
although their simplicity makes them approximate productions of the south of

Italy, Balkans or even Macedonia (Graells 2014b: 271).

C.3 Bracelets

Like fibulae, bracelets are among the most numerous ornaments on Launacien sites.
They come in various forms, whose cultural and chronological meanings vary according

to type and region (Jennings 2016:90). The adornment reliefs present large varieties of
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protuberances variously arranged (contiguous, grouped or separated by gaps, nets,
etc.) and varied profile (angular, rounded, crushed). All types of sections are
represented (filiform, flat, massive, hollow). Moreover, the bracelets may be closed or
opened and have other modifications. Thus, some arm- or leg-bands can be fixed by
interlocking or lateral rods or bars. This mix of features makes it possible to recognise a
number of principal types. The largest groups that can be differentiated are bracelets
with solid section (Figure 6.3 and Figure 6.4) and annular sets with hollow section

(Figure 6.5).
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Figure 6.3. Typology of bracelets with solid section at Languedoc, LBA—EIA (from
Guilaine et al. 2017:29-31, fig. 1).
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Figure 6.4. Typology for bracelets with solid section at Languedoc, LBA-EIA (from
Guilaine et al. 2017:29-31 fig. 2).

Bracelets and armbands with solid sections are sorted according to the descriptive
typology proposed by Guilaine et al. (2017:28). Ring adornments with solid section are
grouped generally by their section thickness and morphology. Sub-groups are based on
decorative or other features of elaboration and morphological variations. From simple
shapes (Type 1) there are varieties with circular or oval section (Type 2) and rhombic
(Type 3). Certain groups have a characteristic complex Grand Bassin | type decoration

(Type 4), while others are more simply decorated with ribbons (Type 5) or small
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terminals (Type 6). The same criteria —thin or thick section— is applied to open and

decorated bracelets (Types 7 and 8).
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Figure 6.5. Typology for bracelets with hollow section at Languedoc, LBA—EIA (from
Guilaine et al. 2017:29-31 fig. 3).

Ring adornments are grouped according to their circumference, open or closed; band
thickness (section diameter); and elaborations, including etched decorative patterns,
relief. The embossed ornaments are classified in three broad categories, each with a
number of subtypes: bracelets, leg rings with high relief, arm-bands and leg-bands with

a narrow band (Type 11). Finally, some original types have been retained although
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having statistically only anecdotal value: bracelets with corrugated ends, bracelets with
ringed lights (big spaces around the main body of the object) (Type 12) or annular

ornaments with large space between bulging areas (Type 13).

Although is possible to perceive the adscription of certain types of bracelets to specific
geographical areas, it is necessary to have more extensive regional catalogues to
establish a more consistent distribution maps of these objects (Guilaine et al. 2017:28).
Currently we are far from this point, however, is possible to identify few interesting
features regarding to the dispersion of certain models. In Rochelongue assemblage
there are a total of 628 bracelets (Figure 6.6). Whether most of the models have an
extensive local dispersion, some of them can be found beyond the limits, in

Mediterranean contexts such as Sicily or even Greece (Verger 2005).

Annular sets with solid section
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Figure 6.6. Number of bracelets (with solid section) by type in the Rochelongue assemblage.

Type 1 (e.g. RCH1.2017.00007, RCH1.2017.00028, RCH1.2017.00063) appear frequently
associated to necropolis context having a large dispersion in areas of the Pyrenees,
southwest and Midwest of France as well as in the area of Catalonia (Gallart 1991;
Milcent 2004; Mohen 1980). In the same line Type 2, the most common in Rochelongue

(a total of 100 between complete pieces and fragments) (e.g. RCH1.2017.00033,
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RCH1.2017.00034, RCH1.2017.00035) are generally found in the necropolis of Grand
Bassin | (e.g. Peyrou, Agde) (Nickels et al. 1989) and can be also found in central France
(Milcent 2004). On the other hand, other models as Type 3 (e.g. RCH1.2017.00002,
RCH1.2017.00017, RCH1.2017.00161) are found in more particular contexts. In Peyrou
(Agde) were found 41 specimens of this Type 3 dated between the second half of the
seventh century and the beginning of the sixth century B.C. (Nickels et al. 1989:448-
454). Some of these burials showed pottery and other elements (fibulae) that are
interpreted with a provenance from Greek colonies of Sicily such as Megara Hyblaea
(Guilaine et al. 2017:266). Also, three bracelets of this type have been in the sanctuary
of the Greek city of Perachora (Corinth, Greece) (Verger 2005). Also linked with
Mediterranean context it is the Type 7 (e.g. RCH1.2017.00156, RCH1.2017.00212,
RCH1.2017.00453).

A very popular model for the south of France and with significant presence in the
central part of the country in the so called ‘tumuli’ necropolis. The chronology for these
bracelets is around the second half of the seventh century and the beginning of the
sixth century BC. This echo is ratified with a complete copy in the sanctuary of Bitalemi
(Gela, Sicily). (Guilaine et al. 2017:267, Verger 2005). Finally, the Type 10 shows several
subtypes associated to archaeological context of the Greek colonies of Sicily. In this
sense, in the sanctuary of Bitalemi (Gela) a complete specimen and a fragment (Verger
2005) of subtype 1 (e.g. RCH1.2017.00454, RCH1.2017.00086, RCH1.2017.00130,
RCH1.2017.01117) were found. Likewise, two fragments of subtype 2 (e.g.
RCH1.2017.00143, RCH1.2017.00105) are known for a deposit of Sciaca (Sicily)
(Guilaine et al. 2017:268). Recently this kind of bracelet (also close to Type 11) are
started to be identified in few sites of the northeast of the Iberian Peninsula in sites as
for example, Empuries, La Escudilla or Aldovesta (Graells 2014b:269; Mascort i Roca et

al. 2015).

Separately the annular sets with hollow section (Types 1, 2, 3, 4, 5,6 and 7) have been
classified into seven types, all relating to decoration and in correspondence with the
bracelet section: convex, semi-circular, triangular, circular. The presence of this group

of objects (15) in Rochelongue assemblage is no high compared with the previous
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group (627) and only Types 1,2,4,6 and 7 are present into the collection. An overview
on the types part of this group allow us to see also a certain connexion (as already
Verger pointing out in several publications, (Verger 2000, 2005; Verger and Pernet
2013) with continental areas together with an interesting expansion to specific areas of
the Mediterranean Sea. The Type 1 (RCH1.2017.00245, RCH1.2017.00246) have an
important presence in the southern hoards (Milcent 2004). This type is also well
represented in Bitalemi (Sicily) and especially in the Veneroso collection in Sciacca
which contains at least seven fragments (Guilaine et al. 2017: 269, Verger 2000, Verger
and Pernet 2014). Type 2 is well depicted in Launac hoard (11 fragments) (Guilaine et
al. 2017) and well known in other deposits as Cross-de-Mus that presents a
homogeneous series with decoration of continuous parallel incisions, as Rochelongue’s
examples. Numerous fragments are recognized in the Saint-Saturnin depot (Garcia
2004). Type 4 (RCH1.2017.00243, RCH1.2017.00244) shows a dense distribution in
Bourgogne and on the Jura plateau (Switzerland) with some extensions to central
France. Such ornaments are among the Gallic imports in Sicily. A richly ornamented
fragment of Bitalemi can be compared to the Viols-en-Laval (Herault) copy (Guilaine
2017:270). It is worthy to notice that fragments of the Launacien deposits are not very
similar (specially in decorative motifs) to the northern models. However, the two
fragments (that seems to be part of same object) find a clear parallel with the ones
found at Flieb, Austria (Sydow 1995:107 pl. 40, no. 99). Type 6 (RCH1.2017.00236,
RCH1.2017.00237, RCH1.2017.00238, RCH1.2017.00467, RCH1.2017.01103) is
relatively well represented in Rochelongue (if we take into account the total number of
this group). This model is especially attested in Saint-Saturnin hoard but have been
found in a humid context in Saint-Julien-de-Concelles (Loire-Atlantique) and Moulins
(I’Allier) having an interesting dispersion in I’Armorique and Normandie (Guilaine et al.
2017: 271). The most distant copy was found in the sanctuary of Perachora (Greece)
(Verger 2000). Finally regarding to Type 7 (RCH1.2017.00235, RCH1.2017.00441,
RCH1.2017.00469, RCH1.2017.01102, RCH1.2017.01110) the entire Veneroso collection

in Sciacca (Sicily) has provided numerous fragments that cover the entire range of
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variants present in the Languedoc ensemble. Other identical fragments have been

found in Bitalemi (Verger and Pernet 2013).

At the end of the LBA, the bracelets seem essentially revealing of the female costume.
In the same way, as most of the elements of adornment which follow (torque, earring,
pendants, etc), their diversity brings to light, in contexts as burials, the numerical
importance of the metallic productions in bronze, destined for women. Unlike fibulae,
constituting a lot of furniture and whose types are found over large areas, bracelets are

characterized rather by very local modes, specific to a region or a site.

C.4 Other ring ornaments

Others of annular elements complete the range—already diverse— of the jewellery and
clothing category. Some elements as torques, earrings, rings or pearls experience a
more local dispersion while artefacts as the so called—open discs—appeared to be
connected to continental areas and to Greek contexts as the Hera Sanctuary at

Perachora (Greece) (Verger 2000, Verger and Pernet 2014).

C.4.1 Torques: Three twisted or helicoidally torque fragments were identified at
Rochelongue (RCH1.2017.00589, RCH1.2017.00209, RCH1.2017.00571). This, type is
rare, but we know several copies especially in the deposit of Arz a Uchentein (Ariege,

France), among which some have undergone incomplete twists (Guilaine et al. 2017).

C.4.2 Ear pins: A piece of this type was identified at the Rochelongue deposit. An initial
assessment of these objects (Galan and Soutou 1959:235; Guilaine et al. 2017) showed
that the distribution is centred in the west Languedoc. The linked chronology for this

object is around seventh century B.C.

C.4.3 Discs with central bulge: Remains of open-worked discs in bronze have been
attributed to discoidal feminine ornaments probably worn at the level of the belt
(Guilaine and Cantet 2007:235; Guilaine et al. 2017). Four copies of these discs have
been identified in Rochelongue (RCH1.2017.00992(bis); RCH1.2017.00995;
RCH1.2017.00994; RCH1.2017.00993). These elements are in the form of curvilinear
flat plates with sub-triangular section. The decoration consists of contiguous hatch

triangles or toothed detaches pointing towards the inner part of the piece. This pattern
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emerges, in symmetry, reserving triangular spaces, point oriented outwards. This
decoration is characteristic from Jura areas and other western regions
(France/Switzerland) (Déchelette 1908; Millotte 1963a) with a chronology between
seventh—sixth centuries B.C. The fragments discovered in Perachora (Corinth, Greece)

are related to the types found in Switzerland (Verger 2005:104).

C.4.4 Rings: Closed rings with a solid section are known in Launacien hoards, without
being typical of these sets. These pieces could have had very diverse focal points: part
of pins, elements of chains, meshes, pieces of harnessing etc. Rings are certainly
underestimated as archaeological object and the information that can provide because
of the difficulty of their interpretation. The few copies concerned are indeed firm rings,
generally of section in ‘D’ with diameters between 15 and 20 mm. The site of
Rochelongue has delivered a good series of this kind of objects (RCH1.2017.00283,
RCH1.2017.00284, RCH1.2017.00285, RCH1.2017.00286, RCH1.2017.00287,
RCH1.2017.00288). A special case for Rochelongue is formed by rings presenting

discontinuous reliefs, in certain occasions with up to four protuberances.

C.5 Beads

There are no beads in the Launacien hoards (Guilaine et al. 2017:235). Rochelongue
assemblage present many objects that can be easily mistaken as beads but most of
them are part of rings or chains. The number RCH1.2017.00754 it can be interpreted as
a bead, but it can be also part of a hairpin. However, the number RCH1.2017.00937 is a
group of four fragments of rounded pieces that together with RCH1.2017.00938,
RCH1.2017.00939 and RCH1.2017.00940 (small cylinders) seems to be decorative
vitreous bead part of a neckless. The presence of vitreous beads seems to be linked to
the problematic of the commercialization of amber during LBA-EIA (Milcent 2013). In
this sense even amber is not present in the collection, the beads seem to be indirect
evidence of trade with the Alpine and northern Italian area behind the trading of

amber artefacts (Graells 2014b: 259).
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C.6 Hairpins

Following the LBA-EIA, hairpins continue to be a costume element whose
representation is variable according to the regions and sites, especially for central-
European area (Dubreucq 2012:45). Some of these hair-pins appear as cultural markers
due to their peculiarities. For the case of Launacien hoards hair-pins are not a
characteristic element (Guilaine et al. 2017). However, is significant the presence in the
Rochelongue site of various kinds of hair-pins: globular head and helicoidal stem
(RCH1.2017.00567) or bi-convex head (RCH1.2017.00972, RCH1.2017.00977) together
with a number of fragments that are ambiguous in for clear interpretation and can be
part of bracelets. The so-called scalptorium (RCH1.2017.01018) is considered in this
group. This object is a ‘personal accessory’ sometimes associated with tweezers and
hair-pins, its presence is not registered for Launacien hoards. The one at Rochelongue

is a rammed-up piece with a smooth shank and a bifurcated end (Soutou 1959).

C.7 Buckles

Buckle belts are not common in Launacien deposits. A single fragment in Launac
(Guilaine et al. 2017), another in Vénat (Coffyn et al. 1981) and one more Arz in
Uchentein (Ariege) (Guilaine et al. 2017: 209) are the only registered for this kind of
archaeological context. However, they are frequent in incineration burials in the
Languedoc area and in the area of Catalonia, having an important extension in several
areas of the Iberian Peninsula (Figure 6.7) ( see Graells and Lorrio 2017: for more
complete study of these artefact) .The buckle belts elements in Rochelongue consist
essentially of three types: The so-called ‘Acebuchal’ type, the ‘Fleury’ and the ones

formed by quadrangular plate.

C.7.1 Type Acebuchal: The ‘Acebuchal’ type characterized by presenting a hook;
rhomboidal plate; open notches; with trapezoidal heel; and anchoring system
exclusively by three holes for attachment to the leather belt - or exceptionally four-or

incorporating in addition two tabs on its back.
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Figure 6.7. Distribution of belt buckles; node size reflects relative number of belt buckles and node
colour is based on areas of distribution (based on information from Graells and Lorrio 2017)

This model presents mostly decoration with geometric figures (Figure 6.8) with
concentric circles and spirals. Sometimes the central plate is decorated with a cross,
rhombus, rectangles and more rarely a central ‘X’. The presence of snake motifs in the
area of the hook is significant. In Rochelongue there are 14 objects of this category
(e.g., RCH1.2017.00783, RCH1.2017.00777, RCH1.2017.00833). The decorative motifs
cover the series AA2, AB1, BA2 and BA3 of the typology proposed by Graells and Lorrio
(2017).

For these models is proposed a chronology of the first quarter of the six century B.C.
for the Gulf of Leon. The examples of Rochelongue find parallels in well-documented
archaeological contexts of the area of Catalonia such as Sant Jaume (Alcanar,
Tarragona), habitat of the Tossal Redo (Calaceite, Teruel) or the M.43 tomb of the Coll
del Moro necropolis (Gandesa, Tarragona). Some of these contexts, such as the
necropolis of Mas de Mussols (La Palma, Tarragona), can extend the chronology until

the middle of the 6th century B.C. (Graells and Lorrio 2017: 97-98).
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Figure 6.8. Some of the design decoration from Acebuchal buckle belts
of Rochelongue (Source: after Graells and Lorrio 2017:48-50 fig.10,11
and 12)
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C.7.2 Buckle Type Fleury: The buckle belts with a hook appear for the first time in
Catalonia and in the south of France at the end of the seventh century B.C. under this
Fleury type. They are pieces with the rhomboid body decorated with gaps in all its
surface and characterized by a strong longitudinal rib that runs through the body of the
plate and the hook. This kind of ribs seems to persist in latter models as decoration.
Graells and Lorrio (2017:66) argued that some buckle belts found in the site of La
Motte (Agde) that shows italic influence from the alps, are actually the prototype of the
Fleury models. In Rochelongue a number of 10 objects are integrated in this group (e.g.
RCH1.2017.00784, RCH1.2017.00822, RCH1.2017.00831). Most of the examples of this
type of belt are concentrated in the western area of the Gulf of Ledn, covering
Catalonia and southeast France. However, a fragment found in Leganes (Madrid)
(Penedo et al. 2001) open an interesting discussion about the interaction between the
coast and the interior (Graells and Lorrio 2017:71) as | will discuss further in chapter 7.

The proposed Chronology for the Fleury buckle belts is ca. 625-575 B.C. (Graells and
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Lorrio 2017:72). However, some archaeological contexts as Can Piteu—Can Roqueta
(Sabadell, Barcelona) (Lépez Cachero and Rovira 2012) suggest a temporal range

between ca. 675-550 B.C.

C.7.3 Buckle with quadrangular plate: This type come from Middle Valley of the Ebro
and the central-eastern of the Iberian Peninsula and they are relatively varied from the
point of view of morphology and decoration. The example from Rochelongue
(RCH1.2017.00788) is quite simple. A trapezoidal shape ending in a hook and non-
decorated plate. At the back the main body of the object has a rib crossing. This buckle
is completed with three holes as attachment system. Even some parallels show
decoration inspired by Fleury’s type, quadrangular plate need to be considered as a

more tardive model (Graells and Lorrio 2017:79).

An evolution of these belts is the so-called 'buckle belts with application of decorative
plate' in gold or silver. These models are chronologically later than the previous ones an
example of this object from Mailhac (Janin et al. 2002:88) provides a precise
chronology, between ca. 525-475 B.C. (Graells and Lorrio 2017:86). In Rochelongue this
type of belts have not been found, although three decorated metal fragments
(RCH1.2017.01367) seem to coincide with the type of decoration that were added to
these belts (Figure 6.9). Finally, in Rochelongue there are three fragments of a less
frequent typology as the rectangular belt plate with a hook, decorated with moldings.
This object (RCH1.2017.00905, RCH1.2017.00844) find parallels in some protohistoric
incineration necropolises in the northeast of the Iberian Peninsula, in sites such as El
Coll, Barcelona (Mufioz 2006), El Pla de la Bruguera (Clop et al. 1998:26-27 fig.11) or in
Can Piteu-Can Roqueta, Sabadell (Lépez Cachero 2005).

C.8 Buttons or appliques

Under this generic term several pieces generally attributed to clothing were classified
(Nickels et al. 1989; Taffanel et al. 1998). At Rochelongue, there are a total of 564
objects that can be considered buttons or appliques. These types of buttons are also
known in Launac depot, Carcassonne and Saint-Saturnin (Guilaine et al. 2017). The

Rochelongue site also comes with two small flat circular buttons (e.g. RCH1.2017.00748
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and RCH1.2017.00749) and some quadrangular examples (RCH1.2017.00760,
RCH1.2017.00765, RCH1.2017.00863, RCH1.2017.00864). These flat or calotte buttons
are present in the incineration burials of west Languedoc with a chronology of the

seventh century B.C.

ad

“ b

Figure 6.9. A) Belt buckle from Albacete Museum (from Graells and Lorrio 2017:249,
Cat. C, n. 9, pl. 13); B) Fragments from Rochelongue assemblage (photograph by
author)

D. Diverse

D.1 Harness

Solid rings with a solid section are known in Launacien hoards without being typical of

these assemblages. The deposit of Rochelongue contain 392 of these objects. These
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pieces have very different functions: rings, complement of pins, elements of necklaces,

clothes or belts, elements of chains, meshes, pieces of harnessing, etc.

During the second half of the seventh century BC appear new metal elements that
introduce new techniques and decorative motifs in rope or elements in relief, widely
studied (Armada and Rovira 2011; Graells 2008:66—72, 2010:214-219; Graells and
Sarda 2007; Maluquer de Motes 1984; Neumaier 1996; Rafel 1997; Rafel et al.
2010a:55-56). This type of pendants with this concrete decoration is found in many of
the decorative elements of the Rochelongue assemblage (e.g. RCH1.2017.00522,
RCH1.2017.00782, RCH1.2017.01163). Relevant elements such as the support of
Calceite (Armada and Rovira 2011; Graells and Armada 2011) or Peyros (Gailledrat
2013) are in this decorative dynamic that also includes important samples of pendants
with zoomorphic motifs that extend to more distant areas such as Islas Balearic Islands
or Levantine areas of the Iberian Peninsula (Graells and Lorrio 2017: 71-78). For these
pendants, an influence of the Sardinian toreutic (Sardinia) (Rafel 2002) or even Greek

(Graells and Sarda 2007) has been proposed.

Among the harnessing elements, it is necessary to distinguish a crossing button found
at Rochelongue (RCH1.2017.00753) with similarity discoveries at Launac and Croix-de-
Mus (Herault). These objects correspond to the type 'Ringfubknopf' of Kossack (1954).
These hemispherical objects present a belly with a cross. These objects were found in a
functional context in tomb 99 of the Great Basin | necropolis at Mailhac (Aude)
accompanied by small ornamental buttons bridles and horse jaws; this set is dated to
the seventh century B.C. Finally, some round or quadrangular elements equipped with
a lateral ring which Rochelongue has several copies, can be mentioned to be included

in this group.

D.2 Appligues

These saddlery trimmings are well known in Europe (Kossack,1954) since they regularly
appear in burials together with remains of a harness and carriage. They are also
frequently found in metal hoards. At Rochelongue (e.g. RCH1.2017.00860,
RCH1.2017.00861, RCH1.2017.00862, RCH1.2017.00863, RCH1.2017.00864,
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RCH1.2017.00865, RCH1.2017.00867) they are circular and have a small central
depression; the belly is made up of a double bar. From Rochelongue assemblage we
have some others appliques with small conical shape on its upper face. Another type

together with this category are rectangular plates, flat, provided with a belly off centre.

D.3 Metal Vessels.

The metallic tableware elements constitute a document of chronological and cultural
interest, since they are frequently linked to foreign imports (Guilaine et al. 2017:242).
Essentially linked to the wine service, they are in a small number with respect to the
Launacien contexts. In these metal deposits the most common forms are the bowls
with pearl edge and the so-called 'situlas' conical vessel in bronze highlighting the one
found in Saint-Saturnin (Garcia 1987). These objects have traditionally been linked to
the Etruscan world because of their typology, although recently, based on their metal

composition, a possible local origin has been proposed (Guilaine et al. 2017:140).

In Rochelongue however none of these forms have been identified. The only pieces
that can be directly linked to metal vessel are the RCH1.2017.00755 and
RCH1.2017.01041. The first is a vertical handle, for which parallels have been proposed
in a bowl located in tomb 8 of the necropolis of Anglés (Girona). For the example from
Catalonia, central European or Nordic origins were proposed (Pons and Pautreau 1994)
although the closest models seem to be in central-Mediterranean zones (Bernardini
and Botto 2015; Graells 2007). Other fragments from Rochelongue can also be
interpreted as handles or hooks for metallic bowls (RCH1.2017.00589,
RCH1.2017.00510).

The second fragment corresponds to a simple bowl edge without decoration
(RCH1.2017.01041) that may be interpreted as the group of hemispheric cups in bronze
that are relatively frequent in archaeological context at Languedoc for the LBA-EIA.
These containers, defined as local productions (Gruat 2003; Verger and Pernet
2013:121-123) have a diameter that does not exceed 20 cm and height 8 cm. They are
either smooth or decorated concentric circles made to regrow from the outside. These

are essentially discoveries made in the funeral context mainly graves of eight or seven
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centuries B.C. In the context of Launacien there is an example (five fragments
decorated three without decoration) in the depot of the Cross-of-Mus in the Herault

(Soutou and Arnal 1963).

Other bronze fragments from Rochelongue may be linked to this type of metal vessel-
although it cannot be assured. The number RCH1.2017.00829 and RCH1.2017.00830
perhaps belong to a 'simpulum’ (ladle with a long handle) that appear frequently in the
contexts of Languedoc and Catalonia for EIA. Finally, some objects as RCH1.2017.01404
and RCH1.2017.01054 can be interpreted as specific objects. The first one seems to be
part of what could be a bronze top, the second one has been interpreted in some

occasion as a handle (Guilaine et al. 2017:249 fig. 53, no. 7).

E. Raw Metal

E.1 Lead and tin

A relatively large number of fragments of lead and / or tin plates are associated with
the material set of Rochelongue. However, they are not relevant enough to be
considered as evidence of material exchange. Equally it is not expensive the ascription
of many of these fragments with the archaeological context (LBA-EIA) that | cover in

this study.

E.2 Plano-convex ingots

The so-called ‘plano-covex’ ingots generally have a circular or slightly oval shape;
porosity can be low but usually very high (especially in the bigger examples). A large
number of these ingots appears partially fragmented. Two types can be distinguished
based on size for the period of LBA—EIA. Type 1 (big module) and Type 2 (small module)
(Figure 6.10). The plano-convex ingots with big modularity are present in large number
in the west of France presenting a morphology very similar to the found in England
(Roberts and Veysey 2011). The smaller ones, however, seems to be more frequent in
the area of the Iberian Peninsula (Montero Ruiz et al. 2011; Ramos 1993). The number
of plano-convex ingots is higher in the west of France if we compare with the rest of

the territory (Boulud and Fily 2009). The South of France is an exception and fragments
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of ingots are found in metal hoards (Gomez de Soto and Milcent 2000; Guilaine et al.
2017). The remains are concentrated in certain deposits such as Launac, Bautares and
Roque-Courbe (Guilaine et al., 2017:148) while most of the metal deposits do not show
remains. Furthermore, ingots are inexistent in metal hoards in the north (Blanchet

1984) or very little in areas as Burgundy (Mordant 2001) or in the Alps (Fischer 2012).

Figure 6.10. Examples of copper ingots from the Rochelongue underwater site showing size
variations (photographs by author).

In Rochelongue a total of 112 plano-convex ingots and 2,961 fragments has been

found, some of them were showing ‘Y’ mark (painted?) (RCH1.2017.00615) and graved
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marks (Figure 6.11) (Garcia 2002:38). Unfortunately, these examples are only preserved
in the pictures from field diaries. The ingots with the marks wasn’t located in the
assemblage. It can be considered the possibility that the marks have been affected by
the corrosion of the object. In Launacien deposits another typology its usually identify
‘bar ingots’ (Guilaine et al. 2017:35) small fragments with ‘D’ section sometimes
unclear to be considered even as ‘ingot’. In Rochelongue these group are represented
by a number of 17 in total (e.g. RCH1.2017.01027, RCH1.2017.01028, RCH1.2017.
01029, RCH1.2017.01031, RCH1.2017.01032). | will return to these objects later in this

chapter since they have been the main object of the metal studies.

“o
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Figure 6.11. Marked ingots (from Bouscaras 1964 excavation
report, DRASSM Archive)
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E.3 Slags

Finally, a small number of objects that could be linked to foundry residues have been
identified in Rochelongue (e.g. RCH1.2017.01049). The metal slags ‘correspond to the
excess metal remaining in the funnel above objects cast in a mould’ (Le Carlier de
Veslud et al. 2014:509). At Rochelongue a fragment of slags results from the melting of
the axes. However, from the conserved photos of the field journals it can be identified

that at least two other objects of this type existed in the assemblage.

6.2.2 Chronological considerations

As explained in chapter 2, the chronological framework of this work extends from the
LBA to the EIA periods during which develops the societies that will ends in the so-
called 'Launacien phenomenon’. In the case of metal hoards such as Rochelongue,
establish an absolute chronology was not possible due to the lack of organic elements
that allow us to obtain this kind of information. It is through the study of metal
artefacts that a relative chronology can be established. Understanding the functionality
and evolutions of various forms of artefacts, | have established a precise time range.
Note that the system used is based on the chronology of the south of France in
correlation with the Mediterranean (Chapter 2:17, fig.2.4). For Rochelongue
assemblage, then the only option is to identify elements between well-studied
archaeological contexts that permit better chronological definition (Guilaine et al.
2017). Overall, metal deposits contain three types of objects that can help us to clarify
relative chronology: First, objects recognised in other assemblages in archaeological
context along Languedoc (habitat or burial). In the second group we find some objects

that are only known in Languedoc metal hoard context.

Finally, a third group is based on the absent objects, which will give us a limit in the
time scope. All these three aspects will permit me properly define the chronological
framework of the metal assemblage. For the first group the arrowheads can be taken
into consideration. Examples discovered in the grave 142 of the necropole of the
Moulin in Mailhac was dated at the beginning of the transition phase Bronze/lron

(Taffanel et al. 1998:305 fig.409). Another reference comes from the oppidum of Cayla,
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where these types of artefacts have been dated in the LBA lllb, between the ninth and
eighth centuries B.C. (Taffanel et al. 1958:87 fig.57 no.5). Some examples, however,
could be dated from the first quarter of the 7th century (Guilaine et al. 2017). On the
other hand, fibulas have been the element frequently used for relative chronology.
Double spring fibulae are documented in close context of the sixth century B.C. in the
necropolis of La Pave (Taffanel et al. 1958:136-175)) and burials 34 et 293 of the
necropolis of Moulin (Taffanel 1956) receiving a chronology ca. -775/-725. Some
consider them with continuity until later fifth century B.C. (Argente Oliver 1994; Ruiz
Zapatero 1985).

The pivot fibulas on the other hand, with examples in archaeological contexts such as
Agullana or Can Piteu (Graells 2014b:251) expand their chronology between the end of
eighth to the sixth centuries B.C. (Lopez Cachero and Rovira 2012:44). Finally, the
fibulae type 'sanguisuga' (RCH1.2017.00545) found in deposits as Carcassonne are very
rare to find in Languedoc especially in closed contexts. A copy found in the grave 6 of
the necropolis of Grand Bassin | has received a chronology of ca. 650 and 575 B.C.
(Guilaine et al. 2017:352). The buckle belts type acebuchal found in burials in Agde
(Nickels 1989), together with the Fleury type (Graells and Lorrio 2017) are datable
between the end of the seventh and the beginning of the sixth centuries B.C. Although,
as mentioned before, decorative elements (Figure 6.12) associated with belts buckles
with application of decorative plate, seem to be chronologically restricted to the sixth
century B.C. (Graells and Lorrio 2017). Also, some specific bracelets are a very
important relative indicator for characterizing the chronology of the deposit. The Grand
Bassin | bracelets (Type 4) are dated from the second half of the seventh and first
qguarter of the sixth centuries B.C. The open and decorated bracelets (Type 7 and 7.1)
are also dated from the second half of the seventh and the first quarter of the sixth

century B.C.

The average rings, generally known as parts of chains or clothes are well documented
in burials since the LBA lllb to the sixth century B.C. In the second group we find certain
objects that are known in Languedoc only in the depot. This is the case with Launacien

axes, for which we can retain a contemporary dating of the facies Grand Bassin | (ca.
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725 and 575 B.C.). The terminal fin axes, very frequent not only in Launacien hoards but
especially in the metal hoards from the central part of France, are dated Bronze Final
lll. A part, from the mentioned above most of the annular ornaments found in
Rochelongue and in Launacien hoards are almost completely unknown in the western
Languedoc archaeological contexts such as habitats or burials. The bracelets with
bulbous decoration (Type 9, 10, 11 and variations) are numerous in central France
where they are dated from middle of the seventh and beginning of the sixth centuries
B.C. The bracelets, in particular the decorated pieces with triangular or circular section,
are dated between 650 and 550 B.C. (Guilaine et al. 2017:352). Finally, besides the
objects identified in the Launacien deposits, it is also necessary to reveal in a
perspective of chronological seriation objects totally absent from these assemblages
such as the 'Hispanic' annular fibula with a more recent dates, that according to the
examples of the necropolis Grand Bassin Il is having a chronology ca. 575 and 475 B.C.
(Taffanel et al. 1958; Taffanel and Taffanel 1962). In this sense it is possible to argue
that although some elements like the fin axes can have an extended chronology (LBA I
/ ca. 1000 B.C.) most of the elements that make up the material set of Rochelongue
occupy relative chronological frame between 650 and 550 B.C. with a total absence of

elements dated beyond the first half of the sixth century B.C.
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Figure 6.12. Chronological seriation of the Rochelongue artefacts.
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6.3. Metallurgical analyses and applications

The Rochelongue assemblage, as we have seen, is connected to the deposition of metal
hoards, a characteristic practice of the protohistoric period in southern France linked to
the so-called Launacien phenomenon. The practice is an important source of
archaeological documentation for EIA manufacture of copper-alloy objects, as well as a
key factor in understanding the movement of metals and metal objects at various
stages of their production cycle. One way to study these objects is to establish the
provenance of their constituent materials for a better understanding of metals trading
and circulation. The provenance study includes characterisation of the ore(s) from
which the metal was extracted and refined (Pernicka 2014). The analytical method used
in this study includes energy dispersive X-ray fluorescence (ED-XRF) for elemental
compositional analysis, and inductively coupled plasma mass spectrometry (ICP-MS) for
trace elemental analysis. The provenance study is completed by ‘fingerprinting’ the
source ore(s) with lead isotope analysis using multi-collector inductively coupled

plasma mass spectrometry (MC-ICP-MS).

6.3.1 Portable X-Ray Fluorescence (pXRF)

A portable XRF (pXRF) device was used in the present work to take advantage of its
non-destructive character, speed, and portability (Shackley 2010, 2012). It is important
to remember that this technique provides the elemental composition only of the
artefact’s surface, so results can be influenced by possible environmental contaminants
and corrosion products from the patina formed as a result of chemical interactions
between the object’s surface material and the environmental conditions in which it was
deposited (Rovira and Montero 2018:235). For many of the objects in the Rochelongue
artefact assemblage, the patina has been removed during conservation treatments.
Furthermore, to avoid any interference from the patina, a sampling protocol was
chosen that prevents inclusion of the surface layer in the sample (see Chapter 5). The
selection of manufactured objects for analysis focused on those object types
represented in the collection whose dissemination was more external than local (Figure

6.13). Thus, for example, objects such as fibulae or belt buckles were prioritised over
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socketed axes and weapons (Figure 6.14). Thirty-eight items out of seventy-three

ingots and manufactured objects were selected for lead isotope analysis.

The metal found in the Rochelongue underwater site is not limited to manufactured
artefacts. In this sense an important part of the assemblage is composed by ingots,
objects belonging to the category of semi-raw, or semi-processed, metal. The ingot
represents a mass of metal destined for conversion to manufactured good through
some process of fabrication. As such, it is an intermediate product in the chaine
opératoire, whose shape is linked to ease of transport, exchange, and storage (Montero

Ruiz et al. 2011:99-100).

Portable X-Ray Fluorescence
pXRF Total Samples: 73

Others
Weapons 2 —
8 . Jewellery & Clothes
AT

6 Tools

40
Metallurgy

Figure 6.13. Samples (by type) selected for elemental analysis.

Traditionally, studies of Launacien material assemblages have recognised two distinct
forms of ingots: the bar and plano-convex types. Both types are found in the
Rochelongue assemblage, although the bar ingot is poorly represented and it is unclear
in some cases whether the object is an ingot at all. On the other hand, plano-convex

ingots make up a large percentage of the overall assemblage (see section 6.1 in this
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chapter). For these reasons, the analysis concentrated on plano-convex ingots, with a

total of forty samples for pXRF and 28 for LIA.

Lead Isotope Analysis
Multi-collector inductively coupled plasma mass spectrometry
LIA/MC-ICP Total Samples: 38

Belt-Buckles
4

Fibulae 6

28
Plano-convex ingots

Figure 6.14. Samples (by type) selected for lead isotope analysis.

Additionally, a fragment of what originally was designated as galena (lead ore), but
ultimately turned out to be hematite, was sampled for analysis (see Chapter 7 for
discussion). Finally, two samples of metal slag were analysed, completing the selected

set of seventy-three objects for elemental analysis by pXRF.

6.3.2 pXRF data reliability

Elemental analysis using pXRF was complemented by analysis using ICP-MS. The
elementary detection limits of the latter technique are much lower, which it is used
especially for trace elements detection (see Chapter 5). Comparison of these two
analytical techniques for determining elemental composition of metals from the
Rochelongue assemblage was achieved by laboratory work. Of the seventy-three
samples (artefacts and ingots) selected from the collection, 20 were selected for ICP-

MS analysis to validate pXRF data. While ICP-MS has been commonly used as a reliable
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method for accurately determining low-level elemental concentrations (Griffith et al.
2009), it has the disadvantage of requiring significant sample preparation, which pXRF
does not. Previous studies indicate that the pXRF used in this study has a detection
limit of 0.02 wt% (200 ppm) for most elements, except silver (Ag) and antimony (Sb),
for which the limit of detection (LOD) is 0.15wt% (1,500 ppm) (Rovira and Montero
2018:226). The lead (Pb) concentration determined by pXRF correlated closely with the
results from ICP-MS (R?=0.98) (Figure 6.15). The plotted results indicate that pXRF has a
tendency to overvalue the Pb content, but not significantly. In general, ICP-MS results
corroborated the pXRF data for Pb composition and showed that pXRF was a reliable

and more expedient method for determining the Pb levels in metals.
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Figure 6.15. Comparative results of lead (Pb) analyses using pXRF and ICP-MS.

The pXRF technique also proved to be an appropriate technigue to analyse for arsenic
(As), Sb, Ag and nickel (Ni), being less expensive than traditional mass spectrometry
requiring sample preparation using acidic digestion, while also allowing for much larger
sampling regimes in relatively shorter times. The results of the statistical analysis
performed for both pXRF and ICP-MS data sets (n=20) are reported in Appendix 2 and

show no significant difference between the two methods.
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6.3.3 Results of elemental analysis

The objects that make up the Rochelongue deposit are almost all binary bronzes, with
tin as the only alloying element (of at least 5 wt%). The bronzes are plotted in Figure
6.16 grouped by tin content, with the largest group having tin levels between 8.8 and
13.2 wt%. Nevertheless, there is a relatively wide dispersion that needs to be examined

in more detail.

In the case of lead, most of the artefacts contain less than 2% (Figure 6.18). Only four
objects (S0002, S0006, S0037 and S0046) have lead levels greater than 3% and so can

be categorised as leaded bronzes.

The raw metal category of objects is an important part of the Rochelongue metal
assemblage. Plano-convex ingots make up the vast majority of this group, but it also
includes metal scrap material resulting from foundry activities (e.g. RCH1.2017.01049).
Since the ingots are only semi-processed, representing an intermediary—both product
and feedstock—in the chaine opératoire, they tend to be a single metal with only
‘natural’ impurities found in the source ore. Manufactured metal objects oftentimes
comprise alloyed metals or mixed metals resulting from recycling. Thus, ingots lend

themselves better to isotopic fingerprinting and provenance studies.
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Figure 6.16. Distribution of bronze objects by tin content.
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Figure 6.17. Distribution of copper ingots by tin content.
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Figure 6.18. Distribution of bronze objects by lead content.

170



LEAD COPPER INGOTS

50

Number of objects

[0-0.39] [0.39-0.78] [0.78-117] [L17-156] [156-1.95]
Pb (wt%)

0

Figure 6.19. Distribution of copper ingots by lead content.

The elemental compositions of the plano-convex ingots from Rochelongue stand in
stark contrast with those of the manufactured artefacts (Figure 6.16; Figure 6.17;
Figure 6.18 and Figure 6.19). The results of the analyses show that all ingots are
unalloyed copper, with the exception of the three lead ingots that were discarded from
study (see Chapter 5). The tin and lead contents of a majority of the ingots are
extremely low; less than 0.04 wt% or 400 ppm for tin (Figure 6.17) and 0.39 wt% for
lead (Figure 6.19).

6.3.3 Cumulative rate of impurities

The materials of the Rochelongue assemblage contain very low levels of impurities,
most being less than 0.02 wt% (200 ppm), which is the LOD for most elements using
pXRF. To analyse these levels of impurities, the sampled ingots and manufactured
objects are classified into copper groups (CG), following the methodology for
interpreting chemical and isotopic data from archaeological copper alloys established
by Oxford researchers (Bray et al. 2015:85-114; Pollard 2018:5). This method is based
on a presence/absence classification system reporting the most common trace

elements—As, Sb, Ag and Ni—and provides a means of identifying the dominant signals
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running through the data (Bray et al. 2015:205). Using 16 groups, a simple binary
YES/NO matrix is created based on the presence or absence of a trace element, which
in this case is defined by the LOD for Ag and Sb: greater or less than 0.15 wt% (1500
ppm), respectively (Table 6.1; Table 6.2 and Table 6.3). It is important to note that the
resultant groups do not necessarily correspond to specific source regions or sites, but
simply are a general comparative characterisation of the metals that can be used to
suggest possible source regions. Potentially, these groups can be used to analyse the
sourcing and circulation of particular copper groups temporally and geographically

(Bray et al. 2015:205).

Table 6.1. Definition of Copper Groups (from Bray et al. 2015:205, figure 1).*

Trace Elements Trace Element

Copper Category Combination As Sb Ag Ni
1 None no no no no
2 As YES no no no
3 Sb no YES no no
4 Ag no no YES no
5 Ni no no no YES
6 As +Sb YES YES no no
7 Sb + Ag no YES YES no
8 Ag + Ni no no YES YES
9 As +Ag YES no YES no

10 Sb +Ni no YES no YES
11 As +Ni YES no no YES
12 As + Sb + Ag YES YES YES no
13 Sb + Ag + Ni no YES YES YES
14 As + Sb + Ni YES YES no YES
15 As +Ag + Ni YES no YES YES
16 As + Sb + Ag + Ni YES YES YES YES

*Presence is defined as greater than 0.15 wt% (1500 ppm).

The copper alloy objects of the assemblage are assigned to a particular CG based on

the definitions given in Table 6.1. The ‘ubiquity’ of each CG then is determined, which is
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the number of objects in each group expressed as a percentage of the total number of
objects in the assemblage (Pollard 2018:89-90). Ubiquity in the Oxford Method is
simply an ‘expression of how common a particular combination of trace elements is
within a particular assemblage’ (Pollard 2018:104). It is a heuristic device that, among
other things, allows one to detect variations between typological categories (see

Pollard 2018:104-105).

Table 6.2. Allocation of the Rochelongue Assemblage Objects to Copper Groups.

CG 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16  Total
Ingots 22 5 0 3 5 0 0 0 1 0 0 0 0 0 0 37
Artefacts 11 10 2 0 3 1 0 0 1 0 0 0 0 0 0 33
Total 33 15 2 3 8 1 0 0 2 0 6 0 0 0 0 0 70

Table 6.3. Ubiquities (%) of Copper Groups for the Rochelongue Assemblage.

CG 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total
Ingots 59.5 13.5 0 01 135 0 0 0 27 0 27 0 0 0 0 0 100
Artefacts | 33.3 303 6.1 0 91 3 0 0 3 0 152 0 0 0 0 0 100
Total 47.1 214 29 43 114 14 0 0 29 0 86 0 0 0 0 0 100

Figure 6.20 shows that all of the analysed materials have low levels of impurities.
Impurity levels in only one sample each from the ingots and manufactured objects
(SOX8 and S0X21, respectively) exceed 1 wt%. In both material groups, the main
impurity is arsenic. This also is demonstrated by the predominance of copper groups 1

(pure Cu) and 2 (arsenic copper).
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Figure 6.20. Allocation of Rochelongue materials to copper groups.

6.3.4 Lead Isotope Analysis

A selection of objects and ingots whose elemental composition was determined was
preferred for lead isotope analysis. Plano-convex ingots are especially significant in this
regard, since they represent unalloyed copper, which lends itself particularly well to
provenance studies. Almost three quarters (28 of 112) of the plano-convex ingots were
analysed, as well as a selection of 10 manufactured objects. Non-Launacien artefacts
and objects with a wider (more foreign) distribution were selected preferentially over
more locally distributed objects. Thus, for example, fibulae and belt buckles of various
types were selected. Beyond object typology, particular attention was paid objects with
higher lead contents; two fibulae (S0037 and S0046) and two belt buckles (50002 and

S0006) have a lead content greater than 3 wt%.

The LIA data from the Rochelongue assemblage were compared to that of a number of
metalliferous regions in southern France and the Iberian Peninsula (Figure 6.21). The
mining region of southern France (S. France) includes Cabrieres, Cevennes and

Montaigne Noir (Ambert 1995; Ambert et al. 2001; Ambert et al. 2009; Guilaine et al.
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2017; Verger and Pernet 2013). Those of the Iberian Peninsula are Molar-Bellmunt-
Falset (MBF) in the Catalonian Coastal Ranges in the north-east; Linares, located in the
Andalusian province of Jaén in south-central Spain; south-eastern Spain (SE) around
Cartagena, Mazarrdon and Almeria and the Ossa-Morena zone in south-western Spain
(SW), which is sub-divided into the Arronches-Cérdoba Belt (ACB) and the Evora-
Aracena Belt (EAB). Much of the data from the Iberian Peninsula was generated by the
research project Archeometalurgia de la Peninsula Ibérica (1985-2017), under the
direction of Salvador Rovira and Ignacio Montero (Montero Ruiz 2018), and
supplemented with unpublished data generously provided by Ignacio Montero. These
data correspond mainly to ingots from various EIA archaeological sites. From the
Rochelongue LIA results (Table 6.4), it should be noted that at least 10 (SO0055, S0056,
S0071, S0072, SO076, SO080, S0084, S0088, S0094 and S0097) of the 28 plano-convex

ingots analysed have the same isotopic signature.

40
Lead Isotope Data for Metalliferous Regions
395
SE
MBF
é 39 ﬂ
<
=]
o~
*
S.France
S 385 /
SW.ACB
Linares
38
SW.EAB

SW: South western, Spain

SW-ACB / SW-EAB: South western Spain
37.5 MBF: Molar-Bellmunt-Falset Spain

Linares: South of Spain

SE: South eastern, Spain

S.France: Southern France

37
17 17.5 18 18.5 19 19.5 20

206/204pp

Figure 6.21. Ores from mining regions used for comparative LIA values (Ambert 1995; Ambert et al. 2001;
Ambert et al. 2009; Guilaine 2017; Montero Ruiz 2018; Verger et al. 2013).
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Table 6.4. Lead isotope analysis results (analyses by SGlker).*

ID sample ZOGPb/204Pb 207Pb/204pb 208Pb/204pb 208Pb/206Pb 207Pb/206pb
S 0044 Fibula (frag.) 18.2828 15.6446 38.4547 2.10333 0.85570
S 0046 Fibula (frag.) 18.2533 15.6375 38.4218 2.10493 0.85670
S 0037 Fibula 18.2536 15.6382 38.4244 2.10503 0.85672
S 0048 Fibula (frag.) 18.2199 15.6213 38.3708 2.10598 0.85737
S 0041 Fibula 18.2579 15.6422 38.4386 2.10532 0.85674
S 0006 Belt buckle 18.2517 15.6376 38.4186 2.10493 0.85678
S 0002 Belt buckle 18.5166 15.6587 38.5620 2.08256 0.84566
S 0001 Belt buckle 18.3364 15.6398 38.4600 2.09746 0.85294
S 0005 Belt buckle 18.1879 15.5917 38.1978 2.10017 0.85725
S 0036 Fibula 18.2520 15.6370 38.4234 2.10516 0.85673
S 0055* Ingot 17.9923 15.5489 37.9316 2.10821 0.86419
S 0056* Ingot 17.9840 15.5508 37.9370 2.10948 0.86470
S 0057 Ingot 18.2822 15.6305 38.3022 2.09505 0.85496
S 0059 Ingot 17.8025 15.5514 37.8772 2.12764 0.87355
S 0060 Ingot 18.5278 15.6573 38.6514 2.08613 0.84507
S 0062 Ingot 18.1006 15.5729 38.1080 2.10535 0.86035
S 0063 Ingot 19.1530 15.6989 38.6859 2.01984 0.81966
S 0066 Ingot 17.6815 15.5357 37.7914 2.13734 0.87864
S 0067 Ingot 19.1667 15.6587 39.6873 2.07064 0.81697
S 0068 Ingot 18.0498 15.5706 37.8712 2.09815 0.86264
S0071* Ingot 17.9777 15.5489 37.9316 2.10992 0.86490
S0072* Ingot 17.9815 15.5501 37.9386 2.10986 0.86478
S 0073 Ingot 17.4633 15.5068 37.5910 2.15257 0.88796
S0076* Ingot 18.0026 15.5542 37.9569 2.10841 0.86400
S 0078 Ingot 17.6949 15.5342 37.8149 2.13705 0.87789
S 0079 Ingot 17.4488 15.5032 37.5712 2.15322 0.88850
S 0080* Ingot 17.9884 15.5510 37.9409 2.10918 0.86450
50081 Ingot 18.7225 15.6385 38.9601 2.08092 0.83527
S 0083 Ingot 18.3030 15.6481 38.3940 2.09770 0.85495
S 0084* Ingot 17.9796 15.5505 37.9365 2.10997 0.86490
S 0087 Ingot 18.2170 15.5957 38.2200 2.09804 0.85611
S 0088* Ingot 17.9772 15.5479 37.9280 2.10978 0.86486
S 0090 Ingot 19.1279 15.6918 38.9269 2.03509 0.82036
S 0094* Ingot 17.9884 15.5486 37.9301 2.10859 0.86437
S 0096 Ingot 18.4019 15.6500 38.5245 2.09350 0.85045
S0097* Ingot 17.9799 15.5487 37.9306 2.10962 0.86478
S 0098 Ingot 18.4010 15.6496 38.5346 2.09415 0.85048
S 0099 Ingot 18.3985 15.6495 38.5244 2.09389 0.85059

* Ingots with the same isotopic signature.
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A plot of the lead isotope data for the Rochelongue copper groups described above
(Figure 6.22 and Figure 6.23) illustrates the wide dispersion of CG1 (pure copper),
where 17.4 < 2%pb/294ph < 19.2. This copper group has the highest ubiquity value in the
Rochelongue assemblage, and the wide range of its isotopic ratios indicates that its
constituent objects have the greatest relative number of possible source metal
provenances. Categories CG2 and CG5 also have relatively wide lead isotope ratio

distributions.
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Figure 6.22. Lead isotopes plot for the Rochelongue copper groups.

Consequently, a first conclusion is that the metal makeup of the Rochelongue
assemblage is not a good criterion for establishing provenance. When the lead isotope
ratios are plotted separately for ingots, artefacts with high lead content and those with
low lead contents (Figure 6.24), it is clear that the isotope ratios of artefacts, regardless
of lead content, are more tightly grouped than are those of ingots. It can be concluded
then that the metal for the manufactured objects was sourced from a specific area, and
that the objects themselves can be considered as part of one group. Two ingots (5.0044
and S.0041) also have this same isotopic signature, so they can be assigned to that
group as well. Similarly, the group of ten ingots that share an isotopic signature

represent a second common provenance. Finally, the rest of the ingots have widely
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dispersed lead isotopic signatures suggesting a diversity of provenances. Comparing
Figures 6.24 and 6.25, however, it is evident how objects analysed in Rochelongue
correlate with the MBF isotopic field. This field also presents some areas of overlap
between the ores of Linares (Jaén) and those of southern France (18.3 < 206Pb//204Pb
< 18.4). However, bivariate comparisons of lead ratios represented in Figure 6.24 make
it clear that most of the objects (such as S0036, S0041 and S0044) correlate best with
ores from the MBF and Linares regions. It is worth noting that objects that correlate to
ores from southern France have high lead content. When comparing Rochelongue
artefacts with objects from Launacien contexts (Figure 6.25), it is clear that only one
Rochelongue sample (S0002) of a leaded bronze correlates to the Launac group. The
lead isotope data for the rest of the Rochelongue objects are more dispersed and their
ore provenances lie outside of the metalliferous regions discussed here (MBF, Linares
or southern France). For now, the source metals for these objects remain undefined,
and the objects themselves may have been fabricated from a mixture of metals from

various sources.
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Figure 6.23. Lead isotopes plot for the Rochelongue copper groups.
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Figure 6.25. Comparison of lead isotope data for Rochelongue artefacts and various metalliferous sites.
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Lead Isotopes Plot for Ingots from Rochelongue and Launac
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Figure 6.26. Correlation of lead isotope data for ingots from Rochelongue and Launac.

Taking a closer look at the ingots, a comparison of the lead isotope data for those from
Rochelongue with that for examples from the Launac deposits (Figure 6.26) shows that
the majority of the ingots do not correlate. Only four ingots from Rochelongue share
the Launac signature, while the ten Rochelongue ingots that have the same isotopic
signature correlate with the southwest Iberian metalliferous region (SW-EAB), while
those with 206Pb/204Pb ratios lower than 18.0 can be ascribed to the south-west
Iberian Peninsula as well, but in this case to the SW-ACB region. At least three ingots
from the Rochelongue assemblage have an isotopic signature matching the Linares
mining region. It is interesting, therefore, that a large number of ingots can be ascribed
to the Iberian Peninsula. Comparing lead isotope signatures of these to various copper
ingots from EIA sites on the lIberian Peninsula (Figure 6.27), it appears that the
Rochelongue site has links to San Martin de Ampurias (Girona) and Turo de la Font de
la Canya (Tarragona) in north-eastern lberia, to El Risco (Caceres) in the western centre
of the Peninsula and to La Fonteta (Alicante) on the Peninsula’s eastern Mediterranean

coast.
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Lead Isotopes Plot for Ingots from Rochelongue and the Iberian Peninsula
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Figure 6.27. Lead isotopes plot for ingots from Rochelongue and Iberian Peninsula sites.

In conclusion, more than half of the sampled ingots from Rochelongue can be traced to
the southwestern Iberian Peninsula (Figure 6.28), marking a clear distinction from
typical Launacien metal deposits. As for the manufactured objects in the assemblage,
their isotopic signatures match artefacts found at sites in the northeast of the Iberian
Peninsula, such as El Calvari (Tarragona). Studies have shown that the metal for these
objects likely was sourced from mines in the Linares region in northern Andalusia
(Montero Ruiz et al. 2012a). At least three ingots in the Rochelongue assemblage have
isotopic signatures that correlate to the Linares region as well, suggesting an
interesting movement of both raw metal and manufactured object between these
three regions—Linares, northwest Iberia and southern France. Nevertheless, the role of
Linares is relatively limited according to the number of ingots involved, less than six
percent (three out of 28) of the total. These data still are relevant considering that the
ingots (raw material) represents 61% of the Rochelongue assemblage, set against the
remaining 39% of objects, which can be divided into local productions eminently
attached to the Launacien culture, such as the talons Launaciens, and foreign objects
such as the belt buckles and fibulae. These results then have direct implications for the

interpretation of the Rochelongue assemblage, as is discussed in chapter 7.
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Figure 6.28. Sites and Mining areas mentioned in the text (map by author).

6.4. The Maritime Connectivity Model (MCM)

In this section, MCM is applied to the assembly artefacts in order to explore
connectivity within sea and coastal spaces using social network analysis (SNA) based on
artefact contexts and GIS transportation and navigational modelling. The SNA utilises
two-mode and Ego networks to analyse the ‘export’ of Launacien artefacts
(predominantly bracelets) (Figure 6.29). These are applied to visualise trade
interactions through local and inter-regional exchanges. The resultant matrix of
connectivity will be compared with networks for secondary artefacts, such as belt
buckles and fibulae, having a hypothetical provenance in southern France and NE Iberia
(see section 6.2). This will assist in revealing participants and mechanisms of exchange

within complementary economic spheres.

The second step uses environmental and technological mobility constraints to create
maps and a navigational model for the LBA—EIA based on current knowledge of nautical
technology for that period. The results show costs and navigation times, which

ultimately will help provide answers to the questions exposed by this research. The
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navigational model is based on sea conditions, in particular wave action (height) and
wind (speed and orientation). Besides inherent errors due to the interpolation of data
and the scale of the study, there is an underlying presumption that current
environmental conditions are similar to those in antiquity and, therefore, can be used
to model palaeoclimatic conditions (Murray 1987). Both models then are used to
create a maritime network model based on the ‘coefficient of difficulty in navigation’,
which ultimately allows the influence of different actors to be assessed. These actors
potentially are intervening in the process of cultural interaction that defines the

characteristics of the contact zone in western Languedoc from a maritime perspective.

Figure 6.29. Locations of other archaeological sites where Launacien artefact types represented in the
Rochelongue assemblage have been found. Yellow mark indicates Greek context (map by author, based
on data from Guilaine et al. 2017)

6.3.1 Two-mode network

Like the Launacien deposits, the Rochelongue assemblage comprises objects of diverse

provenance, including from Brittany and the Atlantic facade (socketed axes), central
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Europe and Hallstattian culture (bracelets) and the northeastern Iberian Peninsula (belt
buckles and fibulae). These cultural links and associated trade connections are similarly
reflected in the find spots of the various Launacien hoards, including along the Atlantic
tin route and throughout central and southern France, with important inroads further
north and eastward towards the Hallstatt core (Guilaine 1972; Soutou and Arnal 1963).
Some of the object types present in the Rochelongue and Launacien assemblages
recently have been connected to the Greek colonial domain through votive offerings of

metal objects found at Archaic Mediterranean shrines (Verger 2005).

Some of these objects are Gallic, with possible origins in the northern regions of
France, but they are found alongside typically Languedoc products (talons), indicating
that Languedoc served as a corridor for trade flows between the continental interior
and the Greek Mediterranean (Guilaine et al. 2017:353). While the Atlantic and
continental find spots could represent a riverine dispersion of terrestrial metal sources
(Dedet and Marchand 2015; Ropiot 2007), the links to Greek colonies in Sicily obviously
were dependent upon maritime transport. The cultural and typological diversity of
these elements are the attributes that will be examined in the MCM using both social

and geographical approaches.

Rochelongue is the Ego, or central node, of the social model. The connections between
Rochelongue and other sites (the alters) are analysed to understand the mobility of
objects and people and, consequently, to reveal evidence of connectivity. The key so-
called ‘inside-out’ concept used in this model defines the duality of connectivity based
on material culture. Thus, ‘turning [a network] inside-out’ defines pairs of groups as
actors/sites connected by the artefact(s) which belongs to both groups in the pair
(Horden and Purcell 2000:133; Knappett and Nikolakopoulou 2014). Graphically, a two-
mode network is used to define which site is affiliated to one specific type or another
and how; they are two-moded because the ties are between nodes of two different
types (Mills 2017:383). In (Figure 6.30), the first mode of nodes represents sites and the
second mode Launacien type artefacts that appear both in the Rochelongue

assemblage and other archaeological contexts. Links are the affiliation between these
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two sets of nodes. The graphs are undirected, meaning the direction of connection is
not specified. This reproduces the uncertainty of the archaeological data, for which
such information is rarely known. For a undirected network, the relationships

essentially are depicted as reciprocal.
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Figure 6.30. Two-mode Ego network of the Rochelongue assemblage. Red nodes (circles) are sites with
Launacien artefacts; yellow nodes (circles) are Greek sites; blue nodes (squares) represent Launacien
artefacts present in the assemblage; and links between nodes reflect the co-presence of object types
across deposits. The size (ranking) of nodes is indicative of their coefficient of centrality (number of
links).
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The analysis in this model is based on two basic concepts within network analysis:
centrality and degree of centrality. Centrality is defined as a family of measures of a
node’s position within the network, which represents a ranking of nodes (Collar et al.
2015:11). Degree centrality, also known as the centrality of a node, is based on the
number of edges incident to a node (Collar et al. 2015:11). In social science, these
concepts are directly related to the power of actors (nodes) in a network. According to
the degree of centrality measure, a node is important, or prominent, if it has edges to a
high number of other nodes. Actors who have more ties to other actors may hold
advantaged positions. A higher number of ties may represent an advantage for one
actor over others, as, for example, one holding a privilege position as middleman and
controlling exchanges among others. Again, from a social science perspective, an actor
receiving many ties often is said to be prominent or to have high prestige, recognising
that many other actors seek to direct ties to them as an indication of their importance

(Hanneman and Riddle 2005a).

Object types (Table 6.5) that have higher degrees of centrality are bracelets with solid
section (types 5 and 9), measuring 6.5 and 4.7 degrees, respectively. The sites with the

highest degree of centrality (

Table 6.6), apart from Rochelongue (the Ego), are Vias (1.10 degrees), Launac (1.28
degrees), and Carcassonne (1.39 degrees). These values attest to the local proximity of
these sites. Turning to external connections, on the other hand, the most central sites
are Sciacca (Sicily) and Gela (Sicily), both having 0.81 degrees of centrality, which is
higher even than most of the local deposits (Figure 6.31). The object types with the
highest connectivity with respect to these external actors are rings with hollow sections
(type 7), bracelets with solid sections (type 10) and Launacien talons. Another
interesting object type is the open disc, which, at 3.3 degrees, has a high degree of
centrality and connects areas as disparate as central Europe (Germany-Switzerland

area), Rochelongue and Perachora in Greece.
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Table 6.5. Degree of Centrality for Rochelongue artefacts.

Artefact Type Degree of Centrality (%)
Bracelet with Solid Section (Type 5) 6.5
Bracelet with Solid Section (Type 9) 4.7
Wheel Pendant 33
Open Disc 3.3
Ring with Hollow Section (Type 6) 3.2
Triangular Pendant 3.1
Bracelet with Solid Section (Type 1 decorated) 3.1
Axe, Launacien, type (undecorated) 3.0
Axe, Rochelongue type (undecorated) 2.9
Launacien Talon 2.7
Bracelet with Solid Section (Type 10) 2.5
Axe, Launacien type (decorated) 2.0
Arrow 13
Ring with Hollow Section (Type 7) 1.3
Bracelet with Solid Section (Type 1 undecorated) 1.2
Ring with Hollow Section (Type 1) 1.2
Adzes 0.5
Axe, Rochelongue type (decorated) 0.5

Table 6.6. Degree of centrality for sites yielding Launacien artefacts.

Site Degree of Centrality (%)
Rochelongue 2.21
Carcassone 1.39
Launac 1.28
Saint-Saturnin 1.16
Vias 1.10
Montpellier 0.93
Sciacca 0.81
Gela 0.81
Murviel-les-Beziers 0.81
Peret 0.69
Esperaza 0.58
Mailhac 0.58
Selinunte 0.46
Puy-de-Dome 0.46
Cazevieille 0.46
Ternay 0.35
Rieux-Minervois 0.35
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Megara Hyblaea 0.35
Durban 0.35
Albi 0.23

% Degree of centrality Launacien artefacts from Rochelongue

. Local Sites
. assone External Sites

Figure 6.31. Relative connectivity of sites containing similar Launacien artefacts as the
Rochelongue assemblage.

6.3.1.2 Ego network

Now that the two-mode network has established the diversity of connections and
identified those sites and object types with the highest connectivity, the model is
simplified to an Ego network by affiliation to highlight specific relationships in the
network. This is done also so as to explore the type characterisation of the
Rochelongue site with respect to external actors. This provides a window onto the
socio-cultural dynamics of a society acting in a contact zone. Thus, whereas the two-
mode network can be viewed more as a regional network, the Ego network is focussed

on identifying external and, by extension, maritime connectivity.

Figure 6.32 shows the graphical results of the Ego network for Rochelongue, in which
each node corresponds to a site with a higher degree of centrality (between 0.35 and
2.21 degrees), while edges between nodes represent the co-presence of Launacien

artefacts. The ranking of sites (node size) is based on betweenness (see Appendix 5:

188



Glossary for definition), which provides a visual indication of the relevance of specific
sites within a network. For links, the weighting factor is the number of shared artefacts,
which shows the strength of the relationship between sites. In this case, the Ego
network graph is directed, meaning the relationships between pairs of actors, or dyads,
are not necessarily equivalent. In this case, the Ego network graph is directed, meaning
the relationships between pairs of actors, or dyads, are not necessarily equivalent. The
two-mode network revealed who was connected to whom, but it did not necessarily
reflect the level of reciprocity in the relationships. The Ego network, on the other hand,
is directed; each pair of nodes is connected by two opposing links that reflect different
levels of exchange. This allows a site’s degree of centrality to be characterised as
degrees out (the total outward flow of exchange goods from the site) and degrees in
(the total intake of goods exchanged from other sites). Table 6.7 lists the degree of
centrality in and out for sites in the Rochelongue Ego network. The average degree out
is 2.9, which means that each node on average has outward connections to 2.9 other
nodes; the average degree in is 2.7. Similar degrees in and out can be indicative of a
strongly connected network, but a third measure, betweenness, provides an even

better indication of this.

In network theory, a node’s betweenness is defined as ‘the fraction of the number of
geodesics passing through this node over the number of geodesics between all pairs of

nodes in the network’ (Collar et al. 2015:1-32). This gives actors positioned ‘between’
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Figure 6.32. A) The Rochelongue Ego network, mapping connectivity with external
actors (Rochelongue site marked with a star); B) detail of local connectivity. Nodes
(circles) are sites and links represent the co-presence of artefact types between sites.
Site ranking (circle size) is based on percent betweenes and link ranking (line darkness)
on number of artefact types shared between sites.
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other unconnected actors power or influence over the others’ transactions and their
status in the network. Thus, the more embedded an actor is within a network, that is to
say, the more connected they are between other actors in the network, the more those
other actors are dependent upon them for information and material, the more they
can control exchanges within the network and the more they are able to profit from
their position. The Rochelongue assemblage, at 12.28% centrality, and metal hoards
such as at Launac or Carcassonne, both at 11.25% centrality, point to this type of
control or position, known as brokerage, and represent the strongest actors at the local

level.

Table 6.7. Degrees of centrality in and out for sites in the Rochelongue Ego network.

Site In-degree (%) Out-degree (%)  Betweenness (%)
Rochelongue 4.35 4.13 12.28
Carcassonne 4.24 4.35 11.25
Launac 4.24 4.35 11.25
Vias 3.92 4.24 8.71
Montpellier 3.92 3.92 8.38
Saint-Saturnin-de-Lucian  3.81 4.24 7.52
Murviel-les-Béziers 3.70 3.92 6.24
Péret 3.15 3.26 3.76
Mailhac 3.15 3.37 3.61
Espéraza 2.94 3.15 3.41
Sciacca 3.15 3.37 3.32
Gela 3.05 3.05 2.81
Cazevieille 2.72 2.83 231
Durban 2.61 2.83 1.85
Puy-de-D6me 2.72 2.39 1.51
Rieux-Minervois 2.61 2.83 1.36
Megara Hyblaea 1.96 2.07 0.94
Perachora 1.85 2.07 0.84
Loupian 2.28 2.28 0.75
Selinunte 2.17 2.17 0.70
Aveyron 2.07 0.87 0.21
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Simplified network models’ also lend themselves to comparative evaluations of the
network as a whole, and provide visualisations of network characteristics, such as
density (Figure 6.33). This metric is the ratio of the number of ties found in a network
to the total possible number of ties (Mol 2014:94). It is expressed as a coefficient
between 0 and 1, where 0 indicates a network with no connected nodes and 1
indicates a network in which all nodes are connected to all other nodes. For
Rochelongue, the network density for Launacien objects is 0.7. The connectivity
evidenced in the Rochelongue material is focused more locally than externally (i.e., the

local connections are more intense than the external ones).

This changes somewhat when considering other elements of greater regional diffusion,
such as belt buckles or double-spring fibulae, and the intensity of external connectivity
increases. Objects such as buckle belts and double-spring fibulae, distributed mostly
across the lberian Peninsula, have a network density of 0.8 and 1, respectively (based
on Graells 2014b for fibulae; Graells and Lorrio 2017 for belt buckles). These objects
tend to have greater densities than Launacien objects (with densities around 0.7), and
are more disseminated in the central Mediterranean. Nevertheless, the different
models verify that, although contact may be less dense in that region, it is more direct
for Launacien objects, whereas belt buckles and fibulas require the intervention of

multiple actors in their trading.

6.3.2 Geo-referential Information System applied to Maritime Model.

The MCM is completed using least cost path analysis based on time, distance and ease
of navigation. The model is calibrated to small coastal vessels adjusted to coastal
sailing; that is to say, coastal visibility (Figure 6.34, A). This navigation model applies the
minimum nautical technological capabilities appropriate for the seventh-sixth
centuries B.C. Mediterranean in order to identify geographical features with which to

define coastal navigation and its cost (required effort).
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(C) Density: 1

(B) Density: 0.8

(A) Density: 0.7

Figure 6.33. 1. Distribution of belt buckle types represented in the Rochelongue
assemblage; 2. Visualisation of the network analysis of belt buckle types
represented in the Rochelongue assemblage; 3. Comparative network densities
for dispersion of A) Launacien bracelets, B) belt buckles, and C) double-spring
fibulae (red circle marks the Rochelongue site).
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Figure 6.34. A) Coastal visibility in the central Mediterranean (dark blue colour indicates areas of
the sea in which a coast is visible); B) Experimental time/distance map for coastal navigation from
Rochelongue; C) Comparative least-cost-path for January; D) Comparative least-cost-path for April.
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As discussed in Chapter 5, there are pros and cons to such a model, which is why it is
used only as a complementary step in the SNA (Herzog 2012; Rivers et al. 2011, 2013).
Although there is archaeological evidence for larger vessels with perhaps greater
nautical capabilities for this period (e.g., the shipwrecks reviewed in Chapter 5), based
on the tonnage represented by the Rochelongue assemblage, the Jules-Verne 7 vessel
and the capabilities demonstrated during sailing trials of its replica, Gyptis (Pomey and
Poveda 2018; 2019), provided the baseline performance (Figure 6.34, B, C and D) used
to construct the maritime model. The coastal sites included in the model were
determined by SNA, and were supplemented with additional coastal settlements
relevant to the seventh and sixth centuries B.C. in order to create a broader

comparative context.

As shown in Figure 6.34, B, the isochrones represent the navigation calculations in
weeks, taking as a point of reference the Rochelongue site and the locations of its
proposed connections, mostly in the Gulf of Lion and central Mediterranean regions. In
Figure 6.34, C and D, trip distances are expressed in days, so as to subdivide navigation
times into short, medium and long distances. Taking summertime (the season with
most favourable conditions) sailing then as an example, destinations in the long-
distance zone (30—43 days of navigation) include Gadir and Huelva to the west, on the
southern Atlantic coast of Spain, and Perachora to the east, on the Corinthian Gulf in
Greece. These sites are accessible only from successive navigation scales (zones). Sites
such as La Fonteta (Alicante, Spain), Ischia (ltaly) and Nora (Sardinia) occupy the
medium-distance zone (20-30 days of navigation), while the short-distance zone (10
days of navigation or less) includes the near coasts of France (Massalia, Marseille) and
Catalonia (Emporion, Ampurias), as well as Etruscan ports like Vulci and Populonia.
Sardinia also lies mostly within the short-distance zone; Tharros, for example, is an 8-

days sail away, while Sulcis is 11 days.

Least-cost-path (LCP) calculations then were made on the basis of these zones and
variables affecting navigation; namely, wind direction and force and corresponding
wave direction and height, as detailed in Chapter 5. Using the model, it is possible to

compare months and the most likely routes that a boat with the considered

195



characteristics would follow from Rochelongue. By comparing months with opposite
extreme values, such as January, with the worst navigation conditions, and April, with
consistently average values that allow for easy navigability, it is possible to visualise
the variation in possible routes (Figure 6.34, C and D). The results of such an
examination show that the LCPs for traveling from the Rochelongue area to all the
other sites change only very slightly during the different seasons. The coefficient of
navigation (actually, the difficulty of navigation), then, can be calculated using the

average cost value for all months of the year and the accumulated cost.

The coefficient of navigation ranges from 0 to 400 and can be seen as a measure of
similarity, where a lower value represents a strong relationship between nodes.
Conversely, the higher the coefficient of navigation, the greater the distance between
two nodes and the less similar they are (Figure 6.35). The resultant MCM, then, is the

navigational model embedded with data from the SNA.

The final results show sites forming clusters (Figure 6.36) based on their maritime
connectivity (degree of similarity). Clustering in network analysis usually means the
grouping of nodes based on the network structure, such that there are many links
within a group (high cohesion) and only few links between it and other groups (low
coupling) (Brughmans 2010:15). The final picture presented by the MCM for
Rochelongue can be interpreted almost as a ‘small world’ structure; that is, ‘a type of
network where most links are shared between small, proximate groups of nodes, and
these groups are linked together by less frequent, yet important, ties’ (Knodell 2013:4).
The result is a multi-scalar network in which habitual interactions within small worlds
are predominant, but are informed by the weak ties to, or less frequent interactions

with, external networks.

This model highlights the fact that maritime connectivity in the EIA western
Mediterranean is defined by well-connected hubs with weak ties between them that
conform a context of structural holes. A structural hole is defined as a gap or absence
of nodes between clusters within a network (Burt 2001). In a network with structural
holes, nodes/actors frequently acts as brokers or middle persons that serve to bridge

one or more such holes (Crossley et al. 2015:36).
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Figure 6.35. Upper: sites included in the MCM; Lower: coefficient of navigation for sailing from

Rochelongue to the sites.
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6.5. Conclusion

This chapter has presented the results of the multiple analyses undertaken as part of
this research, comprising (1) an archaeological investigation of the Rochelongue
artefacts at the Ephebe Museum at Cap d’Agde; (2) elemental and isotopic
characterisation of metals to shed light on provenance, sourcing and technological
processes; and (3) a geospatial and social assessment of the assemblage. The artefact
recording was based on contextual, manufacturing/forming, stylistic and technological
features as well as identification of artefacts by type categories and MNI. This analysis
has provided a characterisation of the Rochelongue assemblage with which to proceed

now to a comparative evaluation (discussed further in the next chapter).

The results of the pXRF elemental analysis showed that almost all of the manufactured
pieces in the Rochelongue assemblage are binary bronzes, with tin as the only alloying
element with a relatively wide dispersion, while the ingots are almost all unalloyed
copper with extremely low lead content. The analysis of cumulative impurities in the
manufactured objects identified a predominance of copper groups 1 (pure Cu) and 2
(arsenic copper). On the other hand, LIA of these pieces revealed a relatively wide
distribution of isotopic ratios within the copper groups, and so the latter could not be
used as criteria for establishing provenance. On the other hand, comparison of the lead
isotope data for the artefacts and ingots with local and external sources of mineral ores
did provide some interesting results. Over half of the analysed samples appear to have
a provenance in the southwestern Iberian Peninsula. Within this group, it is noticeable
that ten ingots have an identical isotopic fingerprint. These data, together with some
interesting details of artefacts, are highly relevant to better understanding the
Rochelongue site and its context. Finally, a maritime connectivity model was
constructed using GIS data and information from SNA, from which it is possible infer
processes of change and continuity resulting from cultural interactions over time.
Moreover, the results reflect evidence for local community agency and external
influences throughout these processes, all of which is explored in the following

chapter.
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CHAPTER 7. DISCUSSION

7.1 Introduction

This chapter explore the results, and provides archaeological interpretation of the data
produced by the research in relation to existing comparative data. To interpret, discuss
and critique a MCM can reveal attitudes to cultural interaction and colonialism, and
their articulation within the broader site context. The context of metal use and cross-
cultural interpretation will be useful to understand the identity, functionality, and
significance of the Rochelongue underwater site, as well as cultural influence and
interaction on the west Languedoc coast of France during the pre-colonial period

(seventh—sixth centuries B.C.).

It is pertinent, first, to return to the primary research question set out at the beginning
of this thesis. The overall goal of this work was to investigate if and how a research
framework using multiple methods of analysis can provide a new and more in-depth
approach to theorising and interpreting evidence derived from the metal assemblage
of the Rochelongue underwater archaeological site in order to better understand the
dynamics of cultural interaction in the western Mediterranean during the LBA—EIA. In
addressing this question, this thesis investigates the raw material supply, trade, and
working of metals within a framework of maritime connectivity to identify local agency

versus external influence and cultural interactions in west Languedoc during this time.

This research also provided a unique opportunity to generate a complete catalogue of
the collection and reinterpret the site and its material from a multi-methodological
approach to better understand their relevance in their historical-archaeological
contexts. Considering the significance of this research, a number of sub-questions were

addressed to better answer the main research question:

1. How does the Rochelongue metal assemblage compare with other metal hoards
of this period found in terrestrial archaeological contexts?
2. Do the characteristics of these assemblages reflect the social and cultural logic

of indigenous societies and their institutions, cosmologies and structures and, if
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so, how can their analysis contribute to a better understanding of these
assemblages?
3. How can an interpretation based on the concept of ‘contact zone’ allow us to

contextualise locally the initial phase of colonial encounters in southern France?

7.2. Defining Rochelongue

Early in this thesis there was a review of the previous research into this site, and its
cultural material, and much critical discussion of the traditional debate around which
this research was focussed—namely, the nature of the site. The present study employs
a new methodological approach in an attempt to move beyond traditional interpretive
debates on whether the site is a shipwreck or some type of inundated terrestrial

deposit.

The goal here is to find ways to extract more informative and generalised socio-
economic or cultural meaning from the material that can shed light on this dynamic
and formative period in the south of France. Nevertheless, after such an investment in
documenting and re-evaluating the site, its excavation and recovered material, it would

be remiss not to first summarise the results of this research

As mentioned in Chapter 3, this question has been controversial almost since the site
was first discovered. As early as 1964, the site’s discoverer, Bouscaras, suggested in his
initial report on the excavation two possible interpretations: it was either a terrestrial
site now submerge as a consequence of sea level change; or it was the wreck of a
tramper carrying an itinerant metalworker looking for scrap metal and trading
opportunistically. Neither interpretation seems valid. The first was rejected almost
immediately by the author himself, since palaeo-environmental research shows that
the sea level has not changed significantly since the period in question (LBA—EIA). This
fact has been corroborated by recent studies that show insufficient sea-level change
(only £2 m) for the site seabed ever to have been dry land in the past three millennia
(Ambert 2001). The palaeo-landscape in the Rochelongue environs has been
reconstructed as a space dominated by marshes and a palaeo-bay at the mouth of the

river Herault (Devillers et al. 2019), which only would have made it more conducive to
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the interaction of local communities in a coastal environment. The second hypothesis,
on the other hand, has been maintained since its proposal and adopted frequently by
subsequent authors (Abdelhamid 2015; Bouscaras 1964a; Bouscaras and Hugues 1972;
Garcia 2002; Hugues 1965).

The evidence used to support this hypothesis is based on the important presence of
raw material (ingots), tools such as hammers and chisels and the abundance of
fragmented materials believed to have resulted from ‘scrapping activity’. Despite this
conclusion, the lack of any evidence for the remains of a ship and its equipment works

directly against this theory.

Indeed, the lack of any actual boat remains, pottery or ballast is one of the main
arguments against the possibility that the assemblage came from a shipwreck. But
precisely what types of remains should be expected of a genuine shipwreck? Leaving
aside remnants of the ship’s wooden hull (since there are none at Rochelongue) and
attending instead to other evidence, the excavated assemblages of all other
contemporary shipwrecks in the western Mediterranean, such as at Bajo de la
Campana, Giglio, Mazarrén or Xlendi Bay, include ship equipment and crew
possessions, as well as assorted materials of trade (cargo) and the containers in which
they were shipped (Bound 1991; Gambin et al. 2018; Negueruela 2004; Negueruela et
al. 2000; Polzer 2014).

Xlendi Bay Shipwreck (Gambin 2018)

This ship, linked to Phoenician merchants, sank off the coast of Malta in deep water
(120 m), which largely is responsible for its good state of preservation. Unfortunately,
due to the great depth of the site, no small finds have been recovered. The general
organisation of the ship’s lading is readily discernible. The ship’s stone (volcanic basalt)
cargo was split between the fore and aft extremities of the hold, while the central
portion was filled with mostly amphoras, but also other ceramics (Figure 7.1). Although
the existence of the ship’s wooden hull has not been evidenced, it is more than

probable that such remains are preserved under the cargo.
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Figure 7.1. The Xlendy Bay shipwreck: the stone cargo can be seen grouped at either extremity, with
amphoras and other ceramics lying in between (from Gambin et al. 2018:78 fig. 10).

Bajo de la Campana (Polzer 2014)

Located on the east coast of the Iberian Peninsula, this wreck is identified as being of
Phoenician origin and transporting cargo composed of amphoras (likely carrying wine
and fish products) from Andalusia and the central Mediterranean, elephant tusks,
copper and tin ingots and galena, a common mineral ore of lead. Along with these,
more exotic items such as a stone altar, boxwood combs, and bronze furniture
elements complete the products of the cargo. A small group of elements can be
assigned to the crew (Figure 7.2), such as a group of cylindrical whetstones probably
used to sharpen bronze and iron implements, a collection of bronze and lead pan-

balance weights and a ceramic oil lamp.

Giglio (Bound 1991)

Situated in the Tyrrhenian Sea off the coast of the small island of Giglio, this shipwreck
yielded mainly Greek and Etruscan, but also some Phoenician amphorae, along with
copper and tin ingots. The recovered finds also included rigging toggles (Polzer
2008:225), lead brail rings (Figure 7.3) and a stone anchor stock, as well as flutes, a

writing tablet, the leg of a couch, 30 arrow points and a helmet.

Figure 7.2. Whetstones and pan-balance weights from the Bajo de la Campana shipwreck (left courtesy
of ARQUA; right from Polzer 2014:233 figures. 123 a—d).

Figure 7.3.Cargo amphorae and Corinthian helmet from the Giglio shipwreck (from Bound 1991:10
figure. 9).
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Mazarron 2 (Negueruela 2000; Negueruela et al. 2004)

This wreck, along with another less well preserved (Mazarrén 1), was located on the
southeastern coast of the Iberian Peninsula. The vessel’s main cargo of 2.8 tons of
litharge (lead oxide) in ingot form was distributed in the central part of the hull (Figure
7.4). Other items included an Andalusian amphora, found in the central part of the ship
with marks indicating that it had been tied, a granite hand mill and a basket with a
wooden handle. In addition, a wooden anchor with a lead stock was found still tied
with its rope. No similar evidence of possessions or specialised maritime objects is
found in the Rochelongue assemblage. The only element that perhaps could be
considered as such is a stone anchor; however, as mentioned already, this object was
not registered during the original excavation and, therefore, cannot be assigned to the

assemblage.

Figure 7.4. A litharge ingot and amphora from the Mazarrdén 2 shipwreck
(photographs courtesy of ARQUA).

On the other hand, the underwater sites in the UK that were discussed in Chapter 3,
such as Salcombe and Moore Sand and Langdom Bay (Muckelroy 1980; Muckelroy and
Baker 1980; Needham et al. 2013), demonstrate an archaeological fingerprint that is
strikingly similar (Figure 7.5). Despite the obvious chronological difference (the latter
wrecks dating to the MBA), these archaeological contexts present the same
interpretative problem as the Rochelongue material and also suffer the same lack of
any boat remains, pottery or ballast (Needham et al. 2013). Here, it has been argued
convincingly that any boats involved in such deposits would have been dugouts or
similar types, which would not be expected to leave any archaeological signature
unless deposited in a more protective environment or otherwise buried quickly.
Similarly, such craft—without sail and sporting low freeboard—would have no need for

purposeful ballast (Needham et al. 2013:150-155).
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Figure 7.5. Archaeological material from Salcombe, Devon. (Wang et al. 2016:81 figure. 2; Wang et al.
2018:114 figure. 12)

Such arguments are perfectly applicable to the Rochelongue situation. The shallow
depth and strong currents impacting the site provide adverse conditions for the
preservation of any wooden remains; indeed, evidence of erosion can be seen even on
many of the pieces of the assemblage made from much more durable materials. As for
the lack of ballast (presumably stone) at Rochelongue, the metals cargo likely would
negate the need for such and, in fact, the raw metals in particular may well have served
this function. It also should be pointed out that, in the case of Rochelongue, the rocky
nature of the coast and seabed makes it more difficult to recognise intrusive stone. The
reef of Rochelongue largely is volcanic basalt, which, from at least the sixth century
B.C., was exploited and transported to nearby settlements, such as the oppidum of

Montlaurés at Narbonne, Aude (Reille 2001).

Any evaluation of a possible shipwreck site must take into account the distribution of
artefacts on the seabed. Based on the Rochelongue site plan (Figure 7.6), there seems to
be four accumulations of material: in grid sectors E4-F4-G4; E4-)5-K6; K4-L4 and M2-
M3-N2-N3, respectively. The most spatially diagnostic objects are the ingots and

galena, the size and shape of which make them likely to have remained in their original
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Figure 7.6. Rochelongue site map based on Bouscaras’ excavation reports from 1964-1970:
natural basalt rocks (black shapes) and ingots (yellow circles) are representative of their
individual size, while hammers (blue stars), belt buckles (green stars) and weapons (red
triangles) show only location/distribution.
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position after being deposited on the seabed. Grid areas B3-B4-C3-C4-D3-D4 and K6-
K7-L6-17]-M6-M7 contain other significant accumulations of objects; however, the
majority of these are small items, such as pins and buttons, which are more easily
displaced by water movement, so it cannot be assumed that their find positions are
representative of their original deposition on the sea floor, or of their original lading on
the ship. The distribution—and, thus, implied stowage—of the raw metal and ingot
cargo does not make sense if attributed to a single vessel. The large gaps between
material groupings would need to have been filled originally with some type of cargo.
The most obvious candidate is an organic cargo, such as grain, wool or other
agricultural produce, packed in baskets or sacks, all of which was washed away during
the wrecking or failed to survive the centuries of submersion and water action.
Although such a possibility cannot be discarded out of hand, but it is telling that there is

not even a hint of any such cargo.

A more plausible explanation for the spacing of archaeological assemblages (and one
that does not rely on negative evidence) is that they were deposited separately,
presumably by different small boats, rather than in the wrecking event of a single

vessel.

Examination of other items in the assemblage that potentially could represent personal
possessions of the crew, such as weapons, ornaments, tools and implements, can
provide additional testimony with regards to this hypothesis. The axe heads, for one,
while technically tools/weapons, should be consider as cargo, since it has been well
established that these objects served as a type of coinage in the pre-monetary
exchange economy of the time (Bats 2011). The large number of these items and the
fact that many of the examples have casting burrs and show no signs of preparation to
be used functionally only validate this categorisation. As for the other tools in the
assemblage, such as the hammers and chisels, the question that arises is whether they
are carpentry or metalworking equipment of a ship’s company, scrap collected for

recycling or some other type of representational deposit?

Turning back to the western Mediterranean shipwreck context discussed above, these

types of tools have not been preserved; they are, however, recorded in the Salcombe
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and Moore Sand and Langdon Bay deposits (Needham et al. 2013, Muckelroy 1980).
Then again, the Rochelongue assemblage includes 23 such items, compared to only
four examples for the Langdon Bay site (Needham et al. 2013:70 fig. 3.11). If the
distributions of the Rochelongue tools are viewed under the assumption of multiple
deposits, based on the groupings of ingots (Figure 7.7), then each would contain
between 2 (Group 4) and 9 (Group 3) examples (Table 7.1). Indeed, the distributions of
weapons and tools, as well as belt buckles, all show that these objects are not
dispersed randomly, but have a similar spatial orientation as the ingots, one that is best

explained by multiple depositional events.

Figure 7.7. Rochelongue site map showing artefact grouping.
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Table 7.1. Number of artefacts per grouping.

Whole Belt
Group ingots Hammers Weapons buckles
1 43 5 8 4
2 20 6 13 7
3 51 9 5 3
4 39 2 5 2

In his description of the site, Bouscaras mentioned that:

‘moreover, objects are found very often grouped. When one is found, there almost
certainly will be others of the same series in the immediate vicinity’. He interpreted this as

signifying ‘that the objects originally had been categorised and held in containers—likely

bags or baskets—that did not survive to the present’ (Bouscaras 1964:14).
Alternatively, what is proposed here is that the accumulation of groups of the same
types of objects is indicative of separate deposits from different boats. Based on the
results of the lead isotope analysis of the copper ingots, which yielded identical isotopic
signatures, and the fact that these ingots come from multiple groups, the most
plausible explanation is that the deposits represent the cargoes of a number of boats
travelling together that were caught in a storm off Rochelongue and swamped or
capsized, dumping their contents onto the seabed. The number of wrecks in the area
(Chapter 3, Figure 3.4) testifies to the hazards of navigating in these waters, as does the
historical as well:

Agde (Herault), 3 January. — During heavy south-easterly weather, with very bad sea, the

Norwegian three-masted Garibaldi, with eleven crew, having lost her rudder and driven by

the current, was lost at about one o'clock in the afternoon on Rochelongue Point located

two miles to the east of the mouth of the Herault [Société Centrale de Sauvetage des

Naufragés 1888 (translation from the original French by author)].*®
The boats themselves, likely some type of dugout or expanded dugout, would have

been washed away without leaving a trace. Such boats from the MBA/LBA are found

15 Agde (Hérault), 3 Janvier. — Par une grosse tempe de sud-est, mer trés mauvaise, le trois-méts
norvégien Garibaldi, avec onze hommes d’équipage, ayant perdu son gouvernail et drosse par le courant,
alla se perdre vers une heure de I'aprés-midi sur la pointe de la Rochelongue située a deux milles dans
I'est de 'embouchure de I’Hérault.
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not infrequently in the British Isles (Berry et al. 2019) and have come to light also in
France. Excavations at Sanguinet, Bordeaux, for example, have yielded at least nine

specimens dated to the LBA/EIA (Dubos 2006:8-24) (Figure 7.8).

It is not surprising that a society that traditionally lived by the coast or a river, as
evidenced by the site of La Motte (Moyat et al. 2010; Verger et al. 2007), would
develop a close relationship with its environment in terms of transportation, trade and
exploitation of resources (Graells 2010). Especially interesting in this regard is a fifth-
century B.C. lead tablet from the indigenous fortified site of Pech Maho, a so-called
oppidum, located in west Languedoc (Gailledrat et al. 2012:32). The tablet bears an
inscription that, despite its later date, is pertinent to the context here. The inscribed
text describes a local group in the Languedoc buying or hiring a boat (axatiov)® from

Greek traders from Emporion (Lejeune 1991; Lejeune et al. 1988:22).

Figure 7.8. Dugouts uncovered at the Sanguinet archaeological site (from Dubos 2006:8-24).

This find is significant, as it highlights the local population’s active role in seafaring and
trade, at least along the rivers and nearby coasts. Additionally, it reveals another
interesting point, which is the setting where the transaction takes place: the meeting
between Greek merchants and local buyers occurs ‘on the river’ (Lejeune 1988:22).
What a priori may be obvious—that the purchase of a boat would happen on or near
the water—in fact instructs us about the context wherein the encounter occurs: the
‘multiethnic middle ground’ that some authors describe (Greene 2018:137; Malkin

2011:166).

As already discussed, it was common in pre-classical exchange systems for inland
trading to occur at neutral places dedicated to trade, especially at crossroads (Ruiz-

Galvez 1999:53-56). The coastal equivalent would be river estuaries, coastal

16 This type of boat had a flat bottom and is described as a barge used for lightering ‘between the coast
and larger boats anchored at some distance’, but also ‘capable of keeping to the sea and cabotage’
(Lejeune 1991:321).
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promontories or nearby islets (Delgado 2010; Guerrero Ayuso 2008a; Guerrero Ayuso
et al. 2017). Oftentimes, submerged objects marked such locales, which represented
neutral or even sacred spaces of mutual trust (De Sousa and Sousa 2018; Dedet and
Marchand 2015; Huth 2017). Some classical authors describe coastal emplacements
utilised as centres of exchange between socially differentiated communities. Pseudo-
Scylax (112), for example, describes this type of activity at Kerné Island, where
Phoenician merchants would set up camp to trade with Mauritanian Libyans.
Thucydides (IV, 53, 3) gives another example, wherein Greeks would meet with
Egyptians and Libyans coming by boat on the island of Cythera (modern Kithira) to
trade goods. Such practices have been identified at least since the end of the Bronze
Age (Guerrero 2008; Guerrero et al. 2017), and some of these encounter spots

ultimately became the origin (palaiopolis) of important colonies.

In light of such practices, interpretations of the Rochelongue site as a ritual deposit at
sea, such as espoused by Jean Gasco, cannot be discarded out of hand. Gascd
(2012:235) cites the presence of Launacien objects left as offerings in Greek sanctuaries
as supporting evidence for his argument. Although on the surface both practices are
forms of ritual deposition, the former served as ritual demarcation—and perhaps
dedication—of a special space, whereas the latter was votive in purpose, serving to
plead or thank in perpetuity a deity for some favour desired or granted. Nevertheless,
it is important to note that scrap metal deposits also are associated with a number of
sanctuaries connected to the Greek colonial world in the western Mediterranean
(Baitinger 2016), especially in Sicily, where 31 scrap metal hoards were excavated at
the Bitalemi shrine, near Gela; some also containing Launacien elements (Orlandini
1965; Pace and Verger 2012; Tarditi 2015, 2016; Verger 2003; Verger 2006; Verger
2011; Verger and Pernet 2013). Another important example is the site of Santa Anna,
also in Sicily, where 150 kg of bronze and copper, mostly ingot fragments, but also
scrap metal, were found inside a large pithos; however, in this case, most of the objects
were of Greek or Sicilian origin (Baitinger 2016:116). Doubtlessly, there was an
important link in the colonies of the west to the dedication of scrap metal at

sanctuaries. This activity also has been identified at sacred sites on mainland Greece,
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such as Olympia and Delphi, where fragments of weapons and armour were dedicated
(Baitinger 2018). The importance of such martial offerings to the gods concerns not
only Greece, but also a broad swath of early southeastern, central and western

European cultures (Baitinger 2018:15).

Although the practice represented by these examples may seem, at least superficially,
akin to the Rochelongue assemblage as ritual deposit, its true relevance to the is
suspect. Two distinctions of the sanctuary deposits in particular draw attention:
namely, the fragmentary nature of all of the constituent elements (some spearheads,
although otherwise whole, have purpose made cuts in their edges) and the vast
majority of Greek elements in the assemblages. The occasional presence of Launacien
artefacts in these sanctuary contexts is merely evidence of contact, whether direct or
indirectly, and the attribution of the same sacral use or meaning of such deposits to
both cultures—Indigenous and Greek—is too simplistic and convenient. Moreover, one
must consider that the types of objects deposited, even if the same or similar, might
well reflect different social perspectives and symbolic values, depending on who

deposited the material, who produced it and who used or consumed it.

At Rochelongue, there certainly is a significant number of fragmentary elements,
denoted by breaks, cuts or other intentional deformations, that could signify ritual
destruction; however, the much larger number of complete objects and especially the
overwhelming amount of raw metals make it difficult not to see an economic
motivation behind the whole. Regardless, as argued already, it is difficult to separate
the profane and sacred spheres. The co-presence of trade goods and possible ritual
objects is linked closely to the perception of the maritime interface and interaction

zones—contact zones.

Some ritual element should be expected, and some type of offering might reflect the
occasion that was being marked, as, for example, celebrating a successful transaction,
an auspicious homecoming or safe arrival. We cannot forget that a maritime
interaction zone, with respect to the inhabitants of the associated hinterland,
represents an area of interface between their own land and the sea—and the unknown

lands and peoples beyond. Such zones were thresholds that had special social
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regulations for the conduct of maritime interactions (Needham et al. 2013:149), or for
the consideration of ritual landscapes closely linked to the social context of seafaring in
western European Bronze Age traditions (Chapman and Gearey 2004; Van de Noort
2004). Thus, some ritual aspect cannot be ruled out due to the special cultural norms
associated with thresholds or contact zones, and to the Bronze Age cosmological
meanings attached to prominent features in the maritime landscape that go beyond

their utilitarian use as navigational markers.

The archaeological evidence from the site, including the find location of the assemblage
and the presence of trade goods (ingots) and whole objects (bracelets, belt buckles,
fibulae) from the Iberian Peninsula, does not fit well with an interpretation of ritual
deposition; rather, it more strongly points to a shipwrecking event. Independent of this
conclusion, the lack of any evidence of watercraft prevents us from knowing the type of
vessel or the type of navigation or seafaring involved. In the end, though, the specific
nature of the deposit matters little if the assemblage is interpreted within a contact
zone context. Examining the archaeological material using a variety of methods (in this
case, archaeological, analytical and network connectivity) within this interpretive
framework provides greater opportunity for generalising conclusions as to the societies
and cultural norms responsible for the deposit, in keeping with Muckelroy’s (1978:4)
pronouncement:

Above all, it should be noted that the primary object of study is man...[sic] and not the

ships, cargoes, fittings or instruments with which the researcher is immediately

confronted. Archaeology is not the study of objects simply for themselves, but rather for

the insight they give into people who made or used them..maritime archaeology is

concerned with all aspects of maritime culture; not just technical matters, but also social,

economic, political, religious and a host of other aspects.
The study approach adopted for this thesis is more likely to engage in broad discussion
with the material assemblage from Rochelongue, not only about those responsible for
its deposition, whether intentional or not, but also about those who mined,
manufactured, used, and traded its constituent materials, and the partners—foreign or
local—with whom they interacted. Importantly, it moves the discussion of the

Rochelongue site beyond the binary model of colonialist and colonised that

213



traditionally has dominated scholarship on the archaeology of ancient colonisation
(Dietler 2010:26). A more comprehensive vision of these contacts should therefore

consider the complexity that cultural connectivity reveals.

7.3. Cultural Connectivity: The Contact Zone

When this research began, the archaeological analysis of the Rochelongue assemblage
focused on comparable Launacien metal deposits and the connectivity via sea trade
with Mediterranean cultures that the contents of these deposits manifested. The
typical hypothesis explaining the cultural motivations of the Launacien phenomenon
has centred on the role of Etruscan or Greek actors. More recently, some scholars have
put forward contacts with Greek colonies in Sicily and southern Italy as a probable
rationale (Verger 2003; Verger and Pernet 2013; see Chapter 2). Others have
concurred; arguing that Sicily’s influence during the Archaic period has been
underestimated (Guilaine et al. 2017). Certainly, recent data has supplemented
significantly the Sicilian record (Bouffier and Garcia 2017). The seventh-century B.C.
‘Greek’ vases (cups and skyphoi) discovered in southern Gaul (at Mahilac and
Montlaures, in the Aude, and at Agde, in the Herault), traditionally attributed to
Etruscans (Gras 2000:233), potentially can be assigned now to Sicily (Guilaine et al.
2017:360). Similarly, the so-called lonio-Massalian wine amphoras found at EIA sites in
southern France are attributed now to Magna Graecia (Abbas 1999). Conversely, it has
been outlined previously in this thesis that objects found in southern France from the
seventh and early sixth centuries B.C., comprising principally bronze artefacts, have
also been identified in Sicily, in specific contexts at sites such as Bitalemi and Sciacca
(Baitinger 2016, 2018). These circumstances reflect at the least direct contact between
these locales, if not more involved commercial entanglements. The circulation of
objects from southern France, reaching such far-flung regions as the Iberian Peninsula
(Graells 2013a), Italy, and mainland Greece (See Chapter 6 p.183 Figure 6.29) (Verger
2000; Verger and Pernet 2013), testifies to a dynamic mechanism involving social

relations and mobility that relates directly to the discussion of Rochelongue.
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The Rochelongue assemblage reflects these relationships in different ways. Diverse
types of ornamental elements, such as bracelets, represent one of the most common
categories connecting sites, not only regionally, but foreign as well. As seen in the
previous chapter, the bracelets with the greatest degree of centrality, which can be
interpreted as being most in demand, are those with a solid section, namely Types 5
(6.5) and 9 (4.7). These forms originate from continental France (Verger and Pernet
2013:234). Considering sites, on the other hand, those (other than Rochelongue) with
the highest degree of centrality (Ego) are Vias (1.10), Launac (1.28) and Carcassonne
(1.39). These values attest to the proximity of these locales to major waterways (rivers
or coast) and demonstrate the primacy of local actors in moving products from the

coast to the interior and vice versa.

With respect to external connections, the two most central sites are Sciacca and Gela,
both in Sicily, which at 0.81 have higher degrees of centrality than many of the local
deposits. The objects with greatest connectivity with respect to external actors are
bracelet types 7 (decorated penannular bracelet) and 10 (leg ring with high reliefs) and
the Launacien talons. Another object type of interest is the disc with central bulge (type
C.4.3), which has a high degree of centrality (3.3) and connects areas as far-flung as
central Europe (Switzerland-southern  Germany-Austria), southern  France

(Rochelongue) and Greece (Perachora).

On the other hand, it seems clear that Rochelongue acted as a broker of sorts, since the
proportion of ornaments originating from the central France and Launacien deposits is
significant, and the existence of fragments of these same elements in several Greek
cities on the south coast of Sicily also is noticeable. Furthermore, Rochelongue occupies
a central position in the framework of long-distance circulation of raw metals between
the Hallstattian domain, Catalonia-Languedoc and the central Mediterranean. It can be
argued therefore that the Rochelongue assemblage co-exists in this broad context of
early Mediterraneanisation of southern France (Gaul) before the foundation of Marsala
(Garcia and Sourisseau 2017:82; Morris 2003). The SNA map shows a strong and direct
link between west Languedoc and Sicily (see Chapter 6 p. 191, Figure 6.32), one that is

corroborated by the Maritime Model of Connectivity and the LPC. Considering sailing
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months with opposite extreme conditions, such as January (with the worst conditions)
and April (with constant average values that allow easy navigation), it is apparent that
the best maritime route between southern France and Sicily goes via the Tyrrhenian
Sea. The Giglio shipwreck may be indicative of this route at the inception of the sixth

century, but could not the Rochelongue assemblage be as well?

Attending more closely to the artefacts from Rochelongue, objects exported to other
areas of the Mediterranean (whether to fulfil an economic or ritual function), such as
bracelets, are well represented in the assemblage. However, as discussed previously,
there is no material culture in in Rochelongue assemblage that can be associated with
the Greek colonies of Sicily. In fact, the only elements that could be considered foreign
are assigned to the Etruscan and Phoenician cultural spheres. This would be the case as
well for some fibulae, belt buckles, metal vessels, and the copper ingots, although this
evidence requires a deeper discussion, which follows. Indeed, from the end of the
seventh century, Provence and Languedoc (Garrigues and Rhone Valley) constituted
the privileged areas for diffusion of Etruscan products (Dedet and Py 2006:121). The
artefacts linked to Etruscan culture are wine amphoras, fibulae, metal vessels with
pearled rims, and the conic metal vases called situlae. Amongst the Rochelongue
materials, two fibulas (RCH1.2017.00544 and RCH1.2017.00545) have been identified
as northern Italian, and several fragments of copper that have been linked to situlae
(Garcia 1987). In addition, a possible cauldron handle (RCH1.2017.00755) also has been
assigned an Etruscan origin, although its most direct parallels have been found in the
central Mediterranean, especially Sardinia (Bernardini and Botto 2015; Graells 2010).
Regarding situlae and metal vessels with pearled rims, of which there are no examples
in Rochelongue, recent research has shown that they contain a number of metal
impurities and a high tin content (9%) similar to Launacien bronzes (Guilaine et al.
2017). This has led to the hypothesis that they are local copies of Etruscan models.
Fibulae, on the other hand, have been cited as indicators of direct pre-colonial contact
with Etruscan Italy, rather than with indigenous Italic populations (Dedet and Py 2006).
Along similar lines, it has been suggested that certain ltalic products are the result of

indigenous trade routes that are independent of the Greek, Etruscan or Phoenician
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involvement (Graells 2013a:734). These few materials would take advantage of a local
exchange and communication networks that spanned the entire Gulf of Ledn during
LBA—EIA (Graells 2013:734). Similarly, although the westward limit of distribution of
Etruscan material culture typically is seen as the Aude Rriver, where only one example
of bucchero nero and a fragment of an Etrusco-Corinthian oenochoe have been found
at Ruscino (Perpignan) (Guilaine et al. 2017:358), the remains of EIA Etruscan forms are
known also in the northeastern Iberian Peninsula, at sites such as the indigenous

settlement of San Marti d’Empuries (Aquilué et al. 2008).

Likewise, some authors (Graells 2013) see a fluid exchange of metal objects between
Catalonia and southwestern France. Launacien artefacts have been documented along
the eastern coast of the Iberian Peninsula, in areas such as La Escudilla, Aldovesta,
Empuries and Turdé de la Font de la Canya (Graells 2013:728). Along with this, the
archaeological record shows that, from the end of the seventh century B.C., prestige
objects of Italic production were used by local elites to enhance their social standing
(Graells 2013:730). Thus, the flow of materials and influences circulated bi-directionally
between Italy and the Iberian Peninsula via southern France, which seems to have

acted as a bridge between the two regions (Graells 2013:733).

Supporting this commercial dynamic are other objects that fed the flow of local
exchange stimulated by the Mediterranean contacts. Rafel and colleagues have
investigated a group of objects as evidences, for the existence of local workshops in the
area of Languedoc and Catalonia (Rafel et al. 2010a). The production of such objects
continues a bronze metalworking tradition of Sardinian influence that is manifested in
decorative elements, such as rope motifs, spirals, and hollowed rings (Figure 7.9). The
most characteristic object of this tradition is the offering-stand, the most
representative of which, for the Iberian northwest, come from the necropolis of Les
Ferreres Calaceite (Armada and Rovira 2011; Graells and Armada 2011), and, for west
Languedoc, from Coufoulens (Aude) and Saint-Julien (Pezenas, Herault) (Verger and
Pernet 2013:66—67). All of these finds date to the first half of the sixth century B.C., and

the burials are interpreted as aristocratic, since elements linked to war (armour and
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weapons) and banqueting (ceramic and metal dishes) are typical indicators of elevated

status.

The bronze offering-stands are manufactured objects of technological complexity that
testify to local adaptation of a foreign object or long-standing stylistic tradition in the
Mediterranean. Examples from Calaceite, Couffoulens, and Pézenas do not constitute
an isolated phenomenon; rather, they share stylistic and decorative features with other
less elaborated artefacts, such as decorated pendants and chains (Figure 7.10) (Armada
et al. 2008:498-501; Graells and Sarda 2007; Rafel 1997). These artefacts are
commonly found in metal hoards in Catalonia, Aragon (Armada et al. 2008), and the
Balearic Islands (Guerrero Ayuso 2008a). The type of decoration, the relative
chronological uniformity and area of distribution of this type of objects has led some
authors to interpret them as a late production that assimilates earlier ornamental and
morpho-technological Cypro-Sardinian stylistic traditions (Armada et al. 2008:478). The
so-called La Clota tripod, found in an aristocratic burial like the offering-stands, is a
good example of the phenomena (Lo Schiavo 2008; Rafel 2002). The object stylistically
approaches Cypro-Sardinian models; however, recent LIA evidences has indicated a
likely provenance on the Iberian Peninsula (Rafel et al. 2010). Sardinian and Cypriot
influence is a consequence of a tradition of contact inherited from the Bronze Age
(Armada et al. 2008; Rafel et al. 2008). This interpretation is not inconsistent if we take
into account various findings that highlight both maritime and terrestrial contact
between the central Mediterranean and Atlantic zone through the southern coast of
France during the Bronze Age. Among the most characteristic finds that exemplify this
contact are the oxhide ingot found on the Languedoc coast near Sete, Herault
(Domergue and Rico 2002). Needham and Giardino (2008) also have proposed
southern France as the conduit for central Mediterranean influence on some LBA

metallic productions in the British Islands.

Such statements are not contradicted by the evidence from the Rochelongue
assemblage, as some of the objects from the site bear the same type of decoration
manifest in the offering-stands from Calaceite, Couffoulens and Pézenas. Additionally,

some pieces find similarity with decorated pendants, marking direct parallels from the
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Balearics and lIberian northeast, including its interior (Figure 7.9 and Figure 7.10)
(Graells 2013). A possible Sardinian influence cannot be excluded, since the few
remains of metallic vessels in the Rochelongue assemblage share some common
decorative elements as examples of cauldrons and metal bowls found in Sardinia

(Bernardini and Botto 2015:336).

Rochelongue object RCH1.2017.00755 (Figure 7.11 A) is a handle with similar features
as the metal bowl found at Monte Sa Idda, Sardinia (Figure 7.11 B) (Matthdus
2001:154-165 figure 6). Bowls with so-called ‘figure-of-eight handle supports’ present
handles crowned by a lotus flower (Bernardini and Botto 2015:345). In the case of
Rochelongue, part of what appears to be a lotus flower decoration was found on a
handle fragment RCH1.2017.01382, which invites comparison with Sardinian models,
although the poor state of preservation of this fragment prevents a definitive
identification. The models found in Sardinia are directly connected to Cypriot
prototypes produced by Phoenician workshops during the eighth century B.C. Again, in
the case of Rochelongue, we find a local adaptation of older models that had great
proliferation throughout the Mediterranean. Recent studies have concluded that the
circulation of cauldrons with lotus flower handles was much wider than it is possible to

document today because (Bernardini and Botto 2015:348).
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Figure 7.9. Offering-stands from A) Calaceite, with details shown in C-E; and
B) Couffoulens (from Armada et al. 2008:496 figs 15:2—3; Armada and Rovira
2011:19-25 figs 7, 8 and 13).

Figure 7.10. A) Object RCH1.2017.00522 from Rochelongue with decorative rope motif; B) zoomorphic
pendant from Torre de Monfort, Catalonia (from Armada et al. 2008:500 fig. 18).
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In the Iberian Peninsula, two figure-of-eight handle attachments from cauldrons dated
to the eight century B.C. have been found at Nora Velha (Ourique, Beja) and Casa del
Carpio (Belvis de La Jara, Toledo) and interpreted as Cypriot imports (Armada
2006:274-279, fig. 5:1-2; Avila 2002:152-153; Bernardini and Botto 2015:348). In
addition, two examples of imitation productions come from Castulo (Jaén). These
rectangular handles with lotus flower appendices, dated to the seventh century B.C,,
are interpreted as being inspired by eastern Mediterranean models (Armada 2006:274—

279, fig. 5:3; Avila 2002:153; Bernardini and Botto 2015:348; Matthaus 2001:165)

C

Figure 7.11. Handles of bronze cooking pots from A) Rochelongue
(RCH1.2017.00755) and B) Monte Sa Idda, Cagliari (Bernardini and Botto
2015:343 fig. 47:2); C) whole cauldron with lotus flower handles, from Sardara
(National Archaeological Museum, Cagliari; Bernardini and Botto 2015:339 fig. 44).

Such evidence requires a re-examination of certain objects in the Rochelongue
assemblage (e.g., RCH1.2017.00980 and RCH1.2017.01001) that a priori might fall into

the ‘indeterminate’ category, but in fact may correspond to components of similar
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metal tableware. These elements, together with the aforementioned situlae, constitute
objects of local origin linked to social practices of hero-warrior burials and banquets
that begin to appear at the end of the 7th century and culminate in the second half of

6th century B.C. (Graells 2013; Graells and Armada 2011).

In light of these observations, the material culture of Rochelongue, which traditionally
has been ascribed to Etruscan and Greek milieus, expresses a network dynamic that in
most occasions is best characterised as indigenous. This network encompasses the
entire Gulf of Leon in a much broader conceptualisation than typically has been
acknowledged. These ‘local’ contacts are more expansive, comprising the interactions
between the LBA-EIA societies of the greater Catalonia—Languedoc region.
Furthermore, this dynamic exhibits a quality that is not only terrestrial, but also

maritime, as shown by the close relationship with the central Mediterranean islands.

Certainly, together with the aforementioned Tyrrhenian Sea route, the material culture
so far analysed shows two additional circuits evidenced by the MCM: one across to
Sardinia and Corsica (connecting to Sicily), and the other along the Languedoc-
Catalonian coast. Destinations such as Tharros, Sulcis, Nora, and Monte Sirai in Sardinia
represent nine days of cabotage navigation. Recall that the model considers only
coastal navigation (in constant view and proximity to the coast), which in turn
facilitated occasional stops. Corsica and the Strait of Bonifacio also likely played
important roles in the Sardinian route (Broodbank 2013:495), as the Phocaean

foundation of Alalia in ca. 535 B.C. confirmed (Broodbank 2013:550)

A third lowest-cost-path route runs west along the southern coast of France and south
to the coast of Catalonia, then from there to the Balearic Islands. Coastal settlements
such as Emporion would have been only a six-days sail from west Languedoc, making it
much more accessible to transport large cargoes by sea than over land across the
Pyrenees (Carreras et al. 2019). The Balearic Sea is somewhat farther away, with
establishments such as Alcudia (Mallorca) or Sa Caleta (lbiza) representing 16 and 19
days travel by sea, respectively, from the west Languedoc coast. Such areas would be
more easily accessible via the Catalonian coast than by open-sea voyaging directly from

the Languedoc coast. Sailing directly from Corsica or Sardinia to the Balearic Islands

222



would require open-sea voyaging as well (see Chapter 6 p.197 Figure 6.34); the sea
extending between these two island groups being one of the largest ‘visual deserts’ in
the Mediterranean (Guerrero Ayuso 2006:90-91). On the other hand, a coastal route
from Sardinia to the Balearics would proceed counter-clockwise along the French then
Catalonian coasts, almost as far south as Cap de la Nau (to present day Dénia), before

heading due east for some 50 nautical miles (93 km) across to Ibiza.

Despite the problems and limitations inherent in this method of maritime connectivity
(see Chapter 5), it is interesting nevertheless to highlight the indicative values that this
model represents based on the coefficient of navigation. Clusters show that the best-
connected area is the Tyrrhenian Sea, linking southern France with Sicily, Sardinia and
the northeastern coast of the Iberian Peninsula. This is the decisive maritime context of

the Rochelongue site and, consequently, the encompassing primary contact zone.

At this point, then, it must be asked if the cultural context of the Rochelongue material
can still be considered entirely within the Launacien phenomenon, or does it represent
a different reality? Is it really representative of direct interactions with colonial
Mediterranean spheres, or should it be understood as a maritime extension of a long
established network of local connections, influenced by foreign elements, but
independent of them? To answer these questions, an assessment of the similarities and

differences between the Rochelongue and Launacien deposits is required.

Identification of the Rochelongue assemblage as a Launacien deposit in recent decades
is based on the presence of particular objects—Launacien talons and other ornamental
elements—linked directly to this phenomenon. Furthermore, as seen in Chapter 6, in
the absence of any absolute dating for the assemblage, the relative chronology of
certain pieces, such as the Fleury type belt buckle and the so-called ‘belt buckle with
decorative applique’, date the assemblage to the end of the seventh or beginning of
the sixth centuries B.C. Thus, chronologically, the assemblage and hoard materials are
concurrent. The constituent materials of the deposits also have a shared cultural
heterogeneity. Indeed, like the Rochelongue assemblage, the Launacien metal hoards
contain foreign elements from the Burgundy region of eastern France and neighbouring

canton Jura of northwestern Switzerland (Guilaine et al. 2017; Millotte 1963a, 1963b),
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from the Atlantic zone as well as from other continental cultures (Soutou and Arnal

1963).

Nevertheless, there also are important differences between the Launacien and
Rochelongue deposits. The first and most obvious is the maritime environment in
which the Rochelongue material singularly was found, but there are also dissimilarities
in the nature of the materials. A majority of the Rochelongue artefacts are complete
pieces and there is a significant presence of both crafted and semi-processed elements
from the Iberian Peninsula. This contrasts with the typical Launacien hoard wherein
most of the pieces are fragmented (Guilaine et al. 2017) and objects of Iberian origin

are limited.

The products that most closely link Rochelongue to the Iberian world are the double-
spring fibulas and belt buckles. As seen in Chapter six, these products are widely
distributed along the eastern coast of the Iberian Peninsula, as well as along several
corridors inland that connect the coast to the Bajo Aragon and La Meseta regions and
Andalusia (Figure 7.12). Although traditionally the double-spring fibula has been
ascribed to Phoenician manufacture, Graells (2014b:249) more recently has suggested
that it is an indigenous production that originated in the Peninsula’s eastern coastal
region. Similarly, the types of belt buckles found in Rochelongue may be mainly

productions from west Languedoc or northeastern Iberia (Graells and Lorrio 2017).

At this point in the discussion, a recent and relevant find needs to be mentioned.
Archaeological excavations at Turé de la Font de la Canya, in the Priorat region of
Catalonia (Province of Tarragona), uncovered a metal deposit comprising whole bronze
ornamental objects and copper ingots. The deposit is well dated stratigraphically to the
end of the seventh or beginning of the sixth centuries B.C. (Graells 2013b:215). The
objects are clear parallels to those found at Rochelongue and in the Launacien
deposits, such as bracelets (e.g., type 11) and pendants. The importance of this deposit
is that it requires an historico-archaeological analysis of the Launacien phenomenon to
incorporate the northeastern Iberian Peninsula into what is considered ‘local’ and,

more broadly speaking, to consider as well the margins of the Gulf of Lion when
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evaluating the web of exchanges between southern France and the western

Mediterranean.

O kI sreor

Figure 7.12. Distribution of belt buckle finds (based on Graells and Lorrio 2017). Circles indicate find
spots, their size reflecting the number of buckles found and their colour indicating the area of
distribution. Rochelongue site is marked with a yellow star and Linares is marked with a red circle.

In this respect, recent studies have shown a clear exchange between the south of
France and northeast Iberia, as evidenced by Launac-type objects (Figure 7.13) that
then were re-distributed along the southeastern and southern coasts of the Peninsula
and across the interior (Graells 2013). The focus of this exchange seems to have been
bronze items of adornment, especially belt buckles and fibulae (double spring and pivot
types), examples of which are found also in the Rochelongue assemblage (Graells 2014

250-251).

This relationship is reinforced by the metallographic and isotopic analyses of the
Rochelongue materials. The leaded bronzes in the Rochelongue assemblage

correspond most closely to local mineral sources, such as Cevennes, where the copper
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mineralisation includes a high percentage of lead (Ambert 1995; Ambert et al. 2009).
However, such objects are few in number, whereas the majority of analysed artefacts
from Rochelongue have a low lead content. Thus, even though there are readily
accessible local sources of ore, most of the metal for the Rochelongue material seems
to have been sourced farther afield. While some of the Rochelongue objects can be
linked to Linares, only one of the ingots can be assigned to this source. Thus, the
possibilities arise that either the metal arrived in the form of manufactured objects, or

it resulted from recycling material representing a variety of sources.

Figure 7.13. Metal hoard from Turé de la Font de la Canya in Priorat, Province of
Tarragona, Catalonia (from Graells 2013b:215).

Ignacio Montero and colleagues have documented a similar situation at sites such as
Can Xac and El Calvari in the Iberian northeast (Montero Ruiz et al. 2012a). Although
these sites are located within the Molar-Bellmunt-Falset mining district with ready
access to non-argentiferous galena (lead) and copper ores, none of the copper-based
objects they analysed could be related to the use of local minerals (Montero et al.
2012:167-184). Instead, they concluded that most of the metal was sourced from the

mining area of Linares.

Looking specifically at ingots, those from Rochelongue have a totally different isotopic
distribution than the Launac examples; only five have an isotopic signature that is
coincident with the Launac group (see Chapter 6, p.179 Figure 6.26) Although it is
possible that some of the Rochelongue objects were made with the ingot metal from
Linares, none of the other copper ingots is an isotopic match for any artefact.
Therefore, Linares has a limited role in the Rochelongue material and it is more
probable that some objects were made from recycled metal. Identification of mineral
and raw metal circulation and concomitant metal recycling exchange circuits is
undoubtedly a complex problem that requires specific investigation. Such an

examination is beyond the present study.
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On the other hand, the ten ingots from Rochelongue with virtually identical isotopic
signatures correlate with ingots from San Martin de Ampurias and Turo Font de la
Canya (Tarragona), as well as some from El Risco (Caceres) and La Fonteta (Alicante)
(see Chapter 6). The closest mineral area is the ACB region of the Ossa Morena, while
other ingots, with 2°6Pb/?%Pb isotopic ratios as low as 17.40 (Chapter 6 p.179 Figure
6.27), correlate only with the EAB zone of the Ossa Morena. Thus, more than half of the

Rochelongue ingots analysed can be linked to the southwest of the Iberian Peninsula.

The circulation of metal, whether in ingot form or as finished products, invites
reflection on the role played by each of the parties participating in this trade. Recent
research investigated the circulation of metal from the southern areas of the Iberian
Peninsula to the northeast and revealed strong interactions between Phoenician and
indigenous populations (Montero et al. 2012). These interactions articulate an
important exchange network for raw materials that encompassed almost the entire

Peninsula (Murillo-Barroso et al. 2016:75).

The Phoenician presence—indeed, close relations with local communities—in
northeastern Iberia has become increasingly evident as a result of recent research
initiatives in Catalonia (see Rafel 2013: for synthesis). This situation is demonstrated by
the presence of Phoenician ceramics in indigenous areas such as Ampurias (Girona),
both in the necropolis of Vilanera (Aquilue et al. 2008) and the habitation site of San
Marti d’Empuries (Castanyer et al. 2016). Both of these sites are dated from the end of
the seventh to the first decade of the sixth centuries B.C., just prior to the Greek
foundation of Emporion (Agusti et al. 2000:105-112; Aquilué et al. 2008:174). The
latter also is where an ingot was found with an isotopic signature that matches some of
the Rochelongue material. Pottery finds include pithoi and amphorae produced in
Phoenician factories in Andalusia, the Balearic Islands, and central Mediterranean

locales.

Such sites demonstrate the important presence of imported ceramic materials or local
imitations of Phoenician models in funerary contexts, although not just in areas with an
established Phoenician presence, but also in sites further north, such as at Anglés and

Agullana (Graells 2004; Pons and Pautreau 1994; Toledo i Mur and De Palol 2006) and
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at Can Piteu-Can Roqueta al Vallés (Marlasca et al. 2005). Some scholars argue that the
distribution of such products, especially wine and prestigious goods, through exchange
networks established by Phoenicians along the peninsular coastline is a phenomenon
closely linked to processes of differentiation and consolidation on the part of
indigenous elites for social and economic control (Aubet 2001; Sanmarti 2005; Vives

Ferrandiz 2006).

This situation can be extended to west Languedoc, where the large number of
Launacien objects in the Iberian Peninsula links the Rochelongue assemblage to
necropoleis such as Agullana (De Palol 1958), Mas des Mussols (Maluquer de Motes
1984), Can Piteu (Astiz et al. 2002) and other (see Graells 2013a). These links are
reinforced by the presence of Phoenician material or local copies in necropoleis in the
vicinity of Agde, such as at Peyrou (Nickels et al. 1989), Mailhac (Taffanel 1958) or Le
Bousquet (Gailledrat 2006:167). It is important to note that, for example, the roughly
200 tombs in the necropolis of Peyrou have yielded only four Greek and 14 ‘pseudo-
Phoenician’ objects. Thus, while overall such foreign elements are rare, Phoenician
objects are at least three times more numerous than Greek ones (Ugolini 2010:230).
This data reinforces the close cultural connection between the Rochelongue site and
Iberian Peninsula, especially the Catalonian region, and the exchange networks marked
by such objects as double-spring fibulae and belt buckles. When viewed through the
connectivity model (Chapter 6 p. 192 Figure 6.33.3) created for these two artefact
types, there is an obviously important mesh of interaction that prioritises local
exchange networks, but which influences and unifies long-distance behaviour patterns

as well.

The mesh density for the Rochelongue-northeast Iberia network (See Chapter 6 p.192
Figure 6.33) indicates the involvement of a large number of actors, presumably
indigenous. By contrast, the foreign (long-distance) connections revealed in the
Rochelongue material, such as with Sicily, are much more direct and involve fewer
intermediaries. Looking again at the presence of Phoenician and Greek ceramics, the
type of contact may be reflected in the fact that while the number of ‘Phoenician’

vessels is greater, most of these are imitations and the actual Phoenician productions
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are fewer in number than the Greek. As a result, the Phoenician interaction might
better be understood as a residual (indirect) influence filtered through indigenous
exchange circuits, whereas Greek dealings are more direct. Nevertheless, the local
interactions represented in the Rochelongue material are more numerous and much
stronger than the foreign ones, as shown by the micro-network connections between

the Launacien hoards with the underwater assemblage (See Chapter 6:192 Figure 6.33).

Returning to the main question of this research: how can a research framework using
multiple methods of analysis provide a more in-depth approach to theorising and
interpreting evidence derived from the metal assemblage of the Rochelongue
underwater archaeological site in order to better understand the dynamics of cultural
interaction in the LBA-EIA western Mediterranean? It has been shown that the use of a
research framework applying multiple methods of analysis is better able to expose the
dynamics of cultural interactions behind the cultural material in the assemblage, as

well as facilitate study on varying scales: local, regional and long distance.

Perhaps the truest test of this approach is that it generated more questions than
answers. As a result of the evidence uncovered by this research, should the
Rochelongue site be interpreted as a middle-step episode; that is to say, an intended
direct encounter with an external actor that ultimately never fully materialised due to
unfortunate circumstances? Would this direct contact have been contact with the
Greek sphere in Sicily, or perhaps somewhere else along the southern coast of France?
Was the interaction between inter-regional actors exchanging products in a symbolic
emplacement? What factors motivated the importation of raw copper to an area—
west of Languedoc—that was rich in such ore deposits? All of these questions are
intriguing and were prompted by the different analyses conducted for this research.
Unfortunately, the available archaeological data does not yet allow for reliable
answers. Future research is needed to properly address these and other questions,
along with a framework best suited to consider local trade networks, inter-cultural

connectivity, and native seafaring capabilities.

After having considered the nature of the underwater site at Rochelongue, this

research applied a new analytical framework to more thoroughly assess the site
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assemblage and extract relevant data to address more generalising questions of socio-
economic and cultural import. Scrutinising the resultant data through the lens of
‘contact zones’ has produced a more flexible discussion of concepts such as
colonisation and culture contact based on mobility, connectivity, and flow (as defined
in Chapter 1). It also has served to better visualise the types of encounters that took
place within the inter-tidal areas of southwestern France. The native societies there
were entwined through a common cosmology in a complex relationship circumscribed
by natural border spaces, such as seacoasts and river estuaries, transformed into

sacred landscapes that served as backdrops for profane encounters.

Foreign actors, but especially those from across the sea, have long been credited with
playing a pivotal role in the mobilisation of materials—in this case, metals. The metals
trade and foreign mariner-merchants, therefore, typically are seen as the mechanism
and agents of the initial Mediterraneanisation of the southern French coast and
Languedoc region during the LBA—EIA. This also has been the contextual paradigm
through which scholars have approached the Rochelongue material assemblage. What
the present research has highlighted is that local connectivity is what made this social
and cultural transformation—this Mediterraneanisation—possible. The results of the
present analysis of the Rochelongue deposit testify to a local enterprise, whether for
ritual or commercial purpose, to move metals inter-regionally by sea. The
archaeological record points to a strong affinity and close cultural ties between
indigenous societies in Catalonia and Languedoc, on either side of the Pyrenees. As a
result, Rochelongue cannot be ascribed entirely to the Launacien phenomenon, but
instead must be seen as part of a wider inter-regional episode during which societies
within the greater Catalonio-Languedocian region transitioned from the Bronze to Iron
Age. Foreign—mostly Phoenician, at least initially—influence certainly was not absent,
but impacted the Iberian side of the Pyrenees more directly. From there, it flowed
through to Languedoc along with the metals, material culture, and socio-economic
interactions that moved through the complex of regional networks, both overland and,

according to Rochelongue site, by sea.
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This transition witnessed the rise of ‘Big Man’ societies characterised by the presence
of aristocratic warriors (see Chapter 3) who accumulated wealth as a sign of power.
Long-distance trade provided local elites with opportunities to consolidate social
inequalities, a situation that was fully manifested in the second half of the sixth century
B.C. (Sanmarti 2014:460). The hierarchical factor, therefore, was paramount, and was
articulated particularly through the role of women, especially in marriage as a means of
maintaining the primacy of elite families and consummating alliances between
different groups (Dietler 2010). It is not happenstance that at least 16 per cent of the
Rochelongue assemblage comprise objects of personal—most likely feminine—
adornment. The female role is fundamental to understanding these early encounters,
whether in cementing treatise and alliances within local societies or in ritualistic

practices of foreign cultures (Verger 2011).

The other element indicative of these societies is the rising figure of the warrior,
represented in the archaeological record by elaborate mortuary customs that included
feasts and burial with weapons and other prestige furnishings. These also have been
interpreted as the demonstration of mobility of people and ideas (Graells 2013; Verger
and Pernet 2013). The warrior burials too are symptomatic of the accumulation of
wealth and display of power that culminated in the second quarter of the sixth century
B.C. and resulted in increased competition between ‘Big Men’, violence and social
inequality (Sanmarti 2014). These socio-cultural manifestations have been seen as ‘an
affirmation of military aristocracies and heroisation of specific personalities’ (Graells
and Armada 2011: 34). The dichotomy of the role of foreign stimuli in the underlying
causation has been interpreted as a ‘representative process of resistance to
Mediterranean stimuli, but also an evidence of their assimilation and transformation of

indigenous societies’ (Graells and Armada 2011: 34).

Taking all of this into account through the theoretical framework of network analysis,
the final picture of the MCM for Rochelongue can be seen as a ‘small world’ structure.
Small world defines ‘a type of network where most links are shared between small,
proximate groups of nodes, and these groups are linked together by less frequent, yet

important, ties’ (Knodell 2013:4). In this way, at the micro-regional level, Rochelongue

231



is representative of the role played by the south of France in its opening up to the
Mediterranean. The region acted as a bridge, connecting regional actors in the interior
and Atlantic facade through ‘weak ties’ with long-distance actors from the central
Mediterranean that provided artefacts of novelty. The result was a multi-scalar
network in which customary interactions within small worlds were essential, yet
structured by less frequent interactions, ‘weak ties’, with external networks. With
respect to other contemporary shipwrecks in the western Mediterranean, Rochelongue
appears exceptional in this network structure. The site is connected somewhat
tenuously to Greek settlements through elements of Launacien material culture, but
for the most part it reflects a local (regional), or more specific, network within the
Catalonia-Languedoc region, wherein the copper ingots represent the main link with
other clusters. This is in contrast to shipwreck sites such as Giglio or Bajo de la
Campana, which are immersed in wider networks dominated by Mediterranean

seafaring cultures—Phoenician, Greek, and Etruscan.

Attending to the coefficient of navigability (see Chapter 6 p.199 Figure 6.36) this model
highlights the fact that maritime connectivity in the EIA western Mediterranean was
defined by well-connected hubs with weak ties between them that creates the context
of structural holes (refer to Chapters 4 and 6 and the Glossary in Appendix 5 for
definitions). In a network with structural holes, nodes/actors frequently act as brokers,
or go-betweens, that bridge one or more such hubs (Crossley et al. 2015:36). In this
case, the Rochelongue site is representative of local actors mediating between the
interior and the coast. At the end of the seventh and beginning of the sixth centuries
B.C., Phoenician, Greek, and Etruscan actors increasingly took advantage of the
structural holes as maritime connectivity increased between the continental and
Mediterranean worlds. This is especially evident from the second half of the sixth
century B.C. on by the increase of Etruscan products in southern France and the
establishment of Phocaean colonies at Massalia, Emporion and elsewhere, announcing

a new period in the transformation of the western Mediterranean basin.

7.4 Conclusion
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The results of this research confirm that primarily the copper ingots (raw metal)
represent the primary foreign element in the Rochelongue assemblage. Metal analyses
have demonstrated a significant diversity of provenances for this copper, including a
likely origin in the lIberian Peninsula. The catalogue also has shown an important
presence of local (Launacien) elements, and specific types, such as fibulae and belt
buckles, that are dispersed along the Mediterranean coast and interior of the Iberian
Peninsula. This dynamic is supported by strong, but indirect, connectivity via overland
routes versus weaker, but more direct, contact by sea. In terms of network
characterisation, Rochelongue can be defined as a nodal point whereat foreign
products from long-distance exchanges intersect with more local goods moving
through regional networks. Nevertheless, the site is more than simply a point of
redistribution, as the research has highlighted the coexistence of local and long-
distance interactions, along with the primary role of local actors within the greater
Catalonia-Languedoc region. Other areas implicated in maritime connectivity during
the LBA—EIA are the Balearic Islands, Corsica, and Sardinia. These connections were
continuations of a tradition of exchange that extended back into the Bronze Age and
that intensified until the first half of the sixth century B.C. Additionally, the Maritime
Network Model shows that direct sea routes connected the south coast of France to
Greek colonies in southern Italy and Sicily, whereas Phoenician and Etruscan contacts
were indirect and facilitated mostly by local actors. These commercial links forecast the
trade that will grow to prominence from the second half of the sixth century B.C. on,

with Phocaean Greeks taking the lead from those of Magna Graecia.
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CHAPTER 8. CONCLUSION
Maritime activity in the western Mediterranean experienced significant growth from
the late eighth through to the sixth centuries B.C. This growth impacted the mobility of
various agents, both local and foreign, and resulted in direct interactions between
disparate cultures and subsequent social, economic and cultural upheavals. A direct
consequence of this increased mobility was the introduction of new social structures
and the intensification of the accumulation of metal resources in response to the
increased demands of foreign agents. Maritime transport offered advantages by
optimising costs across both time and distance, which was to play a pivotal and more

evident role from the fifth century B.C. onwards.

The underwater archaeological site of Rochelongue, discovered in the 1960s off Cap

d’Agde in southern France, produced a unique material assemblage from this period.
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Dated to the end of the seventh or first quarter of the sixth centuries B.C., the site
reveals a short, but relevant, episode in cultural interaction from the time. The 70-80
years window it represents provides an opportunity to analyse the Launacien
phenomenon through the initiative of local agents in collecting metal goods to service
foreign demands. It is representative of the earliest instances of sustained interaction
between indigenous peoples of southern France and foreign seafaring cultures of the
Mediterranean. Examined at a micro-spatial level, this dynamic contact with
Phoenician, Greek or Etruscan cultures led to a transformation of native socio-
economic structures. From a more global viewpoint, this incident is representative of
the countless similar interactions that led eventually to the material
interconnectedness of the whole Mediterranean basin and Mediterraneanisation of the
resident indigenous inhabitants—and inexorably to the creation of pan-Mediterranean

identity (Broodbank 2013:348).

The results of this study contribute new information about the material culture that
defines the Rochelongue site and its historical context. Not only does this thesis
research represent the first comprehensive archaeological synthesis of the site, but it
also utilised a novel research framework incorporating multiple analytical
methodologies within an overarching conceptualisation of contact zones linked to
maritime connectivity. This research approach provided a wider perspective for
extracting information from the material remains that ultimately yielded more

generalising interpretations, new questions, and new avenues of future inquiry.

Utilising the metric of connectivity, the extent to which the components (nodes) of a
network are connected to one another, this thesis has sought to identify cultural
contacts and the dynamics of material and human mobility by sea at different scales in
the western Mediterranean. The research approached maritime connectivity from a
social, material, and geographical perspective, which allowed for an in-depth analysis
of questions regarding cultural interaction and its socioeconomic repercussions. The
design of this research framework is based on the vision of Braudel (1972) and many
subsequent authors (Horden and Purcell 2000), which conceives of the Mediterranean

as a whole, but comprised of numerous micro-regions connected to each other through
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interactions. In order to fully understand this dynamic, the opposite side of this
interpretation needs to be examined. This thesis, therefore, considers the
Mediterranean as a fragmented, but closely interconnected space, with each fragment
having a social, material, and geographic nature. In order to expose and evaluate the
connection between one fragment and another, the analysis must be made across
multiple natures, rather than by any single one. Therefore, this research has analysed
connectivity on local and regional levels through social and material data extracted

from the artefacts, before then considering the assemblage in a broader context.

A micro-regional context has been useful in understanding the Launacien phenomenon
and other local embeddedness of the Rochelongue material. This and the identification
of relevant external actors has enabled the characterisation of different roles in the
interactions manifested by the material culture. The scholarship of the ancient world
tends to subdivide the Mediterranean into sub-regions, running from east to west, and
analyse each sub-region individually; however, the reality is that different actors
interact across sub-regions in varying ways due largely to maritime connectedness, and
these dynamics change over time. The questions of concern here, then, are what actors
were operating when the Rochelongue assemblage was deposited; where and in what
way did they interact; and what were the cultural and commercial motives that drove
such engagements? These questions underlie the analysis undertaken throughout the
chapters of this thesis. Although the micro-region of focus is west Languedoc,
interactions and connections distilled from the Rochelongue material assemblage
speak to mostly local, but also inter-regional and longer-distance networks that link a
number of geographical regions from the Atlantic facade to northern Italy and from the
Iberian Peninsula to the central Mediterranean, all of which converge on the

Mediterranean shores of southern France.

The Languedoc and Provencal coast, centrally located on the Gulf of Leon, served as a
meeting place—a contact zone—for peoples and goods from these disparate locales,
some of which were already engaged since the MBA—LBA. These networks intensified
and expanded to include new connections during the EIA, when external agents

introduced new cultural materials and practices that intensified the frequency and
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dynamics of the exchanges. These encounters, however, did not occur spontaneously;
rather, the archaeological record shows that some sites, such as La Motte, were
already engaged in inter-regional and long—distance contacts in the MBA-LBA.
Likewise, maritime finds off the Languedoc coast, such as oxhide ingots related to the
Sardinian/Cypriot trading sphere, demonstrate that this area was already immersed in

a paleo—network that only intensified during the EIA.

Rochelongue can be situated in this LBA—EIA transition and exemplifies the structural
changes both at an economic and social level. The first foreign contacts are a
consequence of Greek and Phoenician colonisation and the rise of an Etruscan
civilisation that saw in the Tyrrhenian sea an opportunity for trading. The local Gand
Bassin | populations of southwestern France, who’s origins trace back to the late
Neolithic, were active participants in Bronze Age exchange networks, but experienced a
structural change at the beginning of the EIA. Changes in the burial practices of these
societies (at least in their upper echelons) denoting increased hierarchy coincide with
the first imports of Phoenician and Greek material culture in the second half of the
seventh century B.C. Excavations of burials from this time have uncovered a small
number of individuals who were buried with numerous grave goods, including
imported items, in contrast to the majority that still were entombed in simple graves.
Evidence for new ritual burial practices, such as Oriental style feasting, further points to

foreign cultural influences.

Even so, the encounters that take place during the seventh, and especially through the
sixth and fifth centuries B.C., would never have been possible without a local
population embedded in well-established exchange networks and possessed of the
social complexity and organisational capability necessary for mobilising productive
work forces and maintaining conditions conducive to material exchange. The LBA
societies in western Languedoc must be viewed from a more nuanced perspective than
traditionally has been the case. Despite the semi-nomadic nature of these societies,
some archaeological contexts show signs of proto-urbanisation, such as at Ruscino,
Carsac and Mailhac in Roussillon and west Languedoc and Sextantio, Roque-de-Viou

and Le Marduel in east Languedoc.
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The archaeological record also shows signs of social and economic changes as these
societies transitioned technologically from the LBA to EIA and socially from egalitarian
with strong matriarchal tendencies (the female figure is strongly linked to the sacred,
as evidenced in the ritual deposit of La Motte (Chapter 2, p. 12) to more stratified with
‘Big Men’ competing for resources and power. Consequent to this was the emergence
of the Warrior Chief and accompanying increase in the role of violence. This increase in
inequality and conflict and the subsequent necessity of alliances came to define the
social context of this period (Kristiansen and Suchowska-Ducke 2015:373; Verger and
Pernet 2013). From the end of the sixth and through the fifth centuries B.C., this new
social structure is best represented by two specific archaeological contexts: the heroic
warrior burials, adopted from Greco-Etruscan culture, and the oppidum fortified

settlements.

The Launacien phenomenon was defined by a material—metal—response by the
indigenous populations to the trading demands of new external actors (Guilaine 1972;
Guilaine et al. 2017). These actors were Euboean Greeks who, since at least the
beginning of the eighth century B.C., had established colonies in southern Italy and
Sicily (Verger and Pernet 2013). Foundations like Pithekousa and Cumas exemplify the
early colonisation of Greeks in the west and were reinforced later with settlements
such as Gela, Selinonte, and Megara Hyblaea during the second half of the seventh
century B.C. This migration opened up communication channels that later would
facilitate the great Phocaean Greek colonisation, which culminated with the foundation
of Marseille and then Ampurias along the arch of the Gulf of Lion. However, other
actors also seem to have played an important role in the first opening moments of

southern France to the Mediterranean.

The Greeks certainly were not the only, nor first, seafaring peoples from the east to
visit and settle upon these shores. Phoenician expansion into the western
Mediterranean, focused especially on the Iberian Peninsula, had begun sometime in
the tenth century B.C. and peaked at the beginning of the sixth. From settlements
located on the southern coast of Andalusia, such as Gadir (Cadiz) and Malaka (Malaga),

the Phoenicians extended their presence up the eastern littoral and across to the
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Balearic Islands. Sites such as La Fonteta (Alicante) and Sa Caleta (lbiza) are
representative of this expansion. If not actual settlements, Phoenician activity and
influence also significantly impacted the northwest of the Peninsula, and since the
1960s, increasing numbers and varieties of Phoenician artefacts have come to light in
Catalonia. The territory around the Ebro River is especially relevant, with sites such as
Aldovesta yielding imports from Phoenician colonies in the south of Spain indicative of
the intense interaction between Semitic and indigenous populations. Phoenician
influence seems to diminish closer to the Pyrenees, and in west Languedoc, only

echoes of these interactions are seen.

Etruscan involvement in southern France also cannot be ignored, although the extent
and nature of it remains in question (see Chapter 2, p.p. 48-50). Centred in
northwestern ltaly along the Tyrrhenian Sea, the Etruscan homeland seems a natural
and important link in the maritime networks of the western Mediterranean. Etruscan
port cities, such as Pyrgi, Gravisca, and Regisvilla, and Etruscan shipwrecks that dot the
southern coast of France testify to an active engagement in maritime trade from the

second half of the six through the fifth centuries B.C.

All of these actors shared a common interest in metal resources that likely was the
prime mover in the creation of these early maritime networks. The trade in copper,
lead, and silver had a transformative effect on the socio-cultural organisation of the
local societies that responded to this economic opportunity. With the instigation of
long-distance trade connections, new ritual behaviours are adopted, such as feasting
and alliances sealed through marital exchanges. These commercial relationships also
brought about a revolution in craftwork technologies, such as the potter’s wheel and
cupellation, which optimised the extraction of silver from mineral ores and alloyed
base metals. Access to these long-distant exchange networks and new technologies
itself became a tool of power over local populations (Bats 2007; Ugolini 2018). The
circulation of metal and its control is therefore key to understanding the new context

of relations between local elites and foreign actors.

Other than the fact that the artefacts that make up the Rochelongue assemblage are all

made from a copper alloy (bronze), the main distinguishing characteristic of the
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grouping is the diversity of the object types. Discovered in 1964 by A. Bouscaras near
Cap d’Agde, the site is situated some two kilometres from the mouth of the Hérault
River. The river provided access to the copper-mining district of Cabriéres and other
mineral-rich areas of the interior. This part of the coast also has important geographical
markers, such as Mount St. Loup or Cap d’Agde itself, that served as important
navigational milestones for ships. Finally, it should be noted that this coast occupies a
central location in the Gulf of Lion littoral zone and served as a strategic crossroad in
connection the Catalan coast from Cap de Creus to Provence and the mouth of the
Rhone River. Nevertheless, strong northeasterlies are frequent and make navigation
risky, especially in areas where the offshore reef emerges, as testified by the numerous

shipwrecks from throughout history that dot this stretch of coast.

The Rochelongue site is located approximately 500 m from the shore on a rocky reef
that gives the site its name, in some six to eight metres of water. The site was the
subject of a series of excavations between 1964 and 1970 and the recovered artefacts
were deposited at the Ephebe Museum in Agde. The present research effort represents
the first comprehensive study of the assemblage since the objects were lifted from the
seabed. The artefacts attached to the site are diverse and include bronze weapons,
tools, ornamental elements and an important number of copper ingots. Despite the
fact that he was not an archaeologist and underwater archaeology at the time was in
its infancy, Bouscaras created an extensive data record of his excavations and the
artefacts he recovered. The documentation is detailed enough to allow the present
study to partially reconstruct the archaeological context of the site and, for the first
time, a complete site map combining the results of all of the excavation campaigns.
This revealed an area encompassing approximately 14 m x 24 m, wherein lighter
objects (pins and other adornments) were strewn along a roughly NW-to-SE
orientation, which matches the direction of the prevailing storm winds and currents
that frequent the area). Four concentrations of heavier ingots were identified, each
concentrated within a roughly 4-m? area. Scholars customarily have situated the site
within an Etruscan, Phoenician or Greek milieu, despite no real components of the

assemblage supporting this claim. These interpretations have been underpinned by
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terrestrial contexts linked to the Etruscans and Greeks in the south of France, or by the
Phoenician maritime dominance in commercialising metals in the western
Mediterranean. Likewise, some researchers have supported this opinion with the
presence of Greek and Phoenician material in the nearby necropolis such as Peyrou
(Agde, Hérault) or Bousquet (Agde, Hérault) (See Chapter 2 p. 30). More recently, the
Rochelongue material is being reconsidered and the site now tends to be placed within

the Launacien phenomenon, with the exchange of metals as its defining expression.

The cultural characterisation of the materials is not the only discussion that has
surrounded the site, as the absence of ship remains has led to a questioning of its
nature. The prevailing thought in the literature on the site is that it represents a
shipwreck; more precisely, the cargo of a sunken vessel that was carrying raw and scrap
metals. A second hypothesis attributes the assemblage to a smelting site located in an
area affected by sea level change, while a third considers the assemblage to be the
result of ritual deposition and links it to the broader terrestrial phenomenon of
Launacien metal hoards, as well as funerary and mythological Indo-European ritual

traditions that are documented along the Atlantic facade and British Isles.

The complete lack of any direct or even indirect evidence of boat structure is
problematic for the shipwreck hypothesis, while the site’s characterisation as
submerged terrestrial remains was discarded almost immediately, since the indication
is that sea levels have never risen more than two metres since the Holocene
transgression (Ambert 2001; Devillers et al. 2019). As for the votive deposit theory, it is
perhaps the most interesting, but also the most difficult to verify. The deformation of
some of the Rochelongue objects, symptomatic of a habitual practice in continental
European societies since the Bronze Age, certainly bolsters this possibility; however,
the presence of even more whole objects and, especially, the many ingot and ingot

fragments also part to a trade origin.

This thesis has explored however, rather the solely focussing on dates, provenance and
cultural adscription this thesis sought a more in-depth analysis. Previous interpretive
efforts have been limited by the absence of a robust methodology. Instead, this thesis

has focused on moving beyond such constraints and instead looking for new
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approaches to evaluating the assemblage that might yield more significant and
generalising information about the societies involved in the extraction, manufacture,
transportation, exchange, and use/consumption of the materials in the site
assemblage. Towards this end, this research has pursued a path towards revealing the
site’s broader implications from the perspective of an early contact zone within the
context of cultural and commercial interactions and maritime connectivity between
indigenous and foreign peoples. The region wherein the site is located is viewed within
its broader geographical and historical context in order to understand its important

strategic position relevant to the metals trade in the western Mediterranean.

The lack of rigorous and comprehensive investigation of the Rochelongue site, its
excavation and its material record, together with the lack of clarity as to its cultural and
typological definition, has led to the consideration that the archaeological context as
incomplete and to erroneous interpretations. The present study has attempted to re-
assemble the Rochelongue archaeological record through a detailed reading of the site
excavator’s journals and a re-assessment of the artefacts of the assemblage using
multiple analytical methodologies, with the goal of reconstructing the geographical and
cultural connections evidenced in the material of the assemblage. This process has
resulted in the identification of participants and exchange mechanisms within the
economic sphere of the Gulf of Lion and Languedoc coast, and in the broader western

Mediterranean.

From a theoretical point of view, the reconstruction of connectivity is based on
network theory, which can be defined as the abstraction of a past phenomenon into
network concepts that permit a visual representation of the phenomenon under study
(Brandes et al. 2013:10; Collar et al. 2015:4). More specifically, this thesis has combined
aspects of Actor Network Theory (ANT) and Social Network Analysis (SNA). ANT uses
humans and objects as a whole to understand how a social reality is integrated. SNA,
on the other hand, allows the creation of an appropriate framework, both theoretically

and methodologically.

Human ways of thinking and acting, as well as ways of knowing and doing, are

integrated into our material culture even in the most insignificant of objects (Knappett
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2005). Currently, discussion surrounding interactions between humans and objects has
moved from the study of material culture to a much broader concept of ‘materiality’
(Miller 2005, 2007). This latter covers the processes of human life that are irreducibly
embedded in the scope of both the material and the social. Knappett (2011:8-10)
argued that in the study of space and connectivity at diverse scales—the approach
applied in this research—‘we can understand the role of distributed materiality in
human interconnectedness’ by using ‘an object to act as a kind of marker of a non-
present space (and time)’. This statement makes materiality especially significant in the
study of artefacts as a pivotal element of social relations (Tilley 2004; Meskell 2005;
Miller 2005). Along these lines, this thesis research has applied a relational perspective
that permits the analysis of human and non-human assemblages at a multi-scale level

to characterise complex interdependencies based on cognition, agency, and meaning.

The multiple scale and relevance of considering human and non-human elements as
part of the connectivity is reflected in the example of a ship and its innumerable
components:

Hull, spars, sails, stays, stores, rudder, crew, water, winds, all of these entities (and

many others) have to be held in place, so to speak functionally, if we are to be able to

point to an object and call it a ship (Law 2002:95).
In this sense, a network can be defined as ‘a set of items ... with connections between
them’ (Newman 2003:168). In this research, such items are both human and non-
human and, using network terminology, are defined as ‘nodes’ or ‘vertices’, and the
connections between them as ‘links’ or ‘edges’. A relationship network then would
consist of additional information that the links can show through a graph (de Nooy et
al. 2018). Thus, the application of network concepts can be represented in a model to
abstract the particular phenomenon under investigation (Collar et al. 2015:4)—in this
case, maritime connectivity. One of the most potent concepts of network that is
applicable to archaeology is the notion that individuals are embedded in thick webs of
social relations and interactions (Borgatti 2009:1). The application of network analysis,
therefore, allows us to create a conceptual bridge between individual agents and

complex systems, which has obvious interpretive potential in archaeology (Brughmans
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2012:364). Using concepts, such as similarities, social relations, interactions or flows
(for a specific explanation of each concept, see the glossary in Appendix 4), we can
construct an adequate framework to define the relationships between actors in a
network analysis. This thesis considers network analysis as the most appropriate
approach to explore connectivity for sea and coastal spaces to gain a wider
understanding of the Rochelongue site and its socio-economic context. The use of SNA
in this research affects not only theoretical considerations, but the methodology
applied as well (Chapter 5). Following Brughmans and colleagues, the ‘relationship
between the past phenomena and network data representation (methods) are treated

separately’ (Brughmans et al. 2016:7).

The network analysis model was key to the research methodology in visualising the
social relations extracted from the Rochelongue material culture. Combining this with a
GIS terrain analysis model of the sea and bounding coastlines resulted in the creation
of the MCM. None of this would have been possible, of course, without an exhaustive
cataloguing of the artefacts, which confirmed the actual contents of the site
assemblage, archaeological assessment of the artefacts via comparative analysis and
their metallographic analysis using LIA, ICP-MS and pXRF. This application of multiple
methods of analysis provided a multidimensional vision to the study of the deposit that

proved successful in addressing the objectives of this research.

The first step of creating a detailed catalogue of the objects held in the Ephebe
Museum at Cap d’Agde was to organise the objects according to standard stylistic
patterns in the literature for LBA-EIA France. The catalogue is based on three main
elements: (1) Minimum Number of Individuals; (2) division of objects by functional
categories; and (3) macroscopic identification. It cannot be forgotten that the
Rochelongue assemblage is essentially metals (only two ceramic fragments were
recorded during excavation, and neither was preserved). So, the use of metal analyses,
such as LIA, XRF and ICP-MS, was key to extracting critical data for provenance studies.
These results were used not merely to establish cultural adscriptions, but also to define
the geographical scope for the network and connectivity modelling. Furthermore,

elemental characterisation revealed that objects considered Launacien correspond to
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expected metallographic compositions of local productions. Other objects, specifically
belt buckles and double spring fibulae, have atypical compositions. These artefact types
typically are associated with external cultures and, for this reason, the LIA study
focussed on them. These objects, along with a third material group, the copper ingots,
were used to reconstruct maritime connectivity and its socio-cultural implications.
Plano—convex ingots are highly relevant to the Rochelongue study. Apart from
representing 71% of the total assemblage, they also are a critical element for studying
metallography and metallurgical processes. Since they only are refined (semi-
processed), representing a point in the chaine opératoire only one step removed from
the extraction (mining) of ore, the information that is obtained is a direct indicator of

metal provenance.

Considering that the objective of this thesis was, above all, to investigate the trade of
metal within a framework of maritime connectivity by identifying and distinguishing
local activity and external influences through cultural interactions, the results have
been remarkable. In reviewing previous hypotheses and interpretations of the
Rochelongue site through an assessment of the original, unpublished excavation
documentation, this research has had to confront the problems of recovering legacy
data from an excavation undertaken decades ago. Under the analytical lens of multiple
methods, this thesis has yielded new data and proven a framework based on the
concept of ‘contact zone’, which has allowed this research to overcome traditional
theoretical barriers. This thesis has raised an original explanatory hypothesis for the
site, while critiquing those previously put forward. The area of the site, according to the
artefact scatter, was approximately 24 m x 14 m. If this were in fact a good
approximation of the size of the original vessel, it would represent one much larger
than any of the contemporary Mediterranean vessels from know shipwreck sites. The
associated cargo capacity (tonnage) also would be much greater than the
approximately 1.3 tons of material to which the assemblage equates. Additionally,
there were large gaps in the dispersal that are difficult to explain, except by resorting to
negative evidence for some, presumably organic, cargo that did not survive to the

present. Alternatively, upon closer examination, the heavier elements (ingots
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especially), which probably best maintained their original location when deposited
onto the seabed, were grouped in four concentrations. When viewed individually with
respect to their object composition (see Chapter 7), these groupings exhibit a
consistency in their number, weight and distribution of individual objects that strongly
suggests four individual assemblages representing four small vessels, rather than a

single one.

Based on the material record of the site and its spatial distribution on the seabed when
excavated, these vessels likely were similar to excavated examples of expanded
dugouts or log boats from continental sites and other on the British Isles. The capsizing
or swamping of such vessels off the coast would have deposited their contents on the
seabed, but left no evidence of the boats themselves, which would have been swept

away by the very conditions that caused the loss in the first place.

This scenario is bolstered by comparing the Rochelongue site to known contemporary
Mediterranean shipwrecks, such as at Bajo de la Campana, Mazarrdn, Giglio or Xlendi
Bay (Bound 1991; Gambin et al. 2018; Negueruela 2004; Negueruela et al. 2000; Polzer
2014), all of which have a totally different fingerprint. The most obvious difference is
that, unlike Rochelongue, all of the Mediterranean—Phoenician, Greek or Etruscan—
wrecks yielded remnants of the ship’s hull and equipment, along with possessions of
their crews. The cargoes recovered from these wrecks also have different make-ups;
they are more diverse in product types and they all include a significant consignment of
ceramic vessels—especially transport amphora, but also cooking and tables wares and
other types. Expanding upon this comparison, the closest parallel to the Rochelongue
site is found on the shores of the British Isles. MBA—-LBA sites, such as at Salcombe and
Moore Sand and Langdom Bay, are similarly characterised by the preponderance of raw
metal ingots and metal—mostly bronze—ornaments and tools and the absence of any
hull or vessel. The artefact assemblages from these sites and from Rochelongue also
have similar object types and share the same difficulty of interpretation. The totality of
the evidence, therefore, including the results of the multipronged assessment of the
material, points to the loss of multiple small watercrafts engaged in short-distance

coastal transport of metals by a local population.
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This interpretation provides some insight to the relevant archaeological context of
Rochelongue. Societies traditionally living along the coast of the sea or bank of a river,
as evidenced at La Motte (Moyat et al.2010; Verger et al. 2007), developed a close
relationship with their maritime environment in terms of resources exploitation,
transportation and trading (Graells 2010). Furthermore, such populations that
possessed the capacity to mobilise productive forces and move materials using water
transport could be active participants (actors) in regional and long-distance trade

networks alike, and guarantee dynamic exchange with external actors.

This new interpretative vision of the Rochelongue site provides a fresh perspective for
future studies on the nautical capabilities of indigenous populations before and after
the arrival of seafaring eastern Mediterranean cultures. Certainly, indigenous
capabilities have been recognised before, for example, by Broodbank (2013: 494), who
notes that ‘[t]he first eastern traders slotted into such networks and presumably

benefited from local experience, possibly even local pilots’.

The main contribution of the present research has been to elucidate the connectivity
and cultural interactions represented in the Rochelongue material. A contact zone
approach has proven successful in illuminating such connections, as well as the
important interactions and agency of indigenous actors. This research provided a more
focused analysis of inter-regional encounters, taking into consideration all of the
identities and parties involved. The Rochelongue site represents the relationship
between Launacien deposits and ritual deposits found in Greek colonies in southern
Italy and Sicily, such as at Gela or Selinunte (Verger and Pernet 2013). The degree of
centrality of objects like types 7 and 10 bracelets (1.3 and 2.5, respectively) confirms
these relationships. These types of adornments, with an original provenance in central
France, highlight the transplantation of such materials to ritual contexts in foreign

domains.

The capacity and dominion of local actors in moving products between the interior and
coast also is reflected in the degree of centrality of deposits such as at Launac and
Carcassonne (1.28 and 1.39, respectively). Foreign sites, on the other hand, played a

less significant role in this connectivity when looking at the level of connection with
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west Languedoc. Cities such as Gela and Sciacca both have 0.81 degrees of centrality.
The Rochelongue site—more specifically, the people and their vessels it represents—
exemplifies a broker role of sorts in negotiating contact between local and foreign
populations. Evidence of this is the central position that Rochelongue occupies in the
framework of long-distance circulations of raw metal between Hallstattian territory,
the Catalonia-Languedoc region and the central Mediterranean. This fact is confirmed
by the MCM, which demonstrates the most likely navigation routes and zones, or
circuits, of contact. One such circuit is centred on the Tyrrhenian Sea and connects
areas of Etruscan influence with Corsica and Sardinia. A second circuit connects
Languedoc with neighbouring regions of Catalonia and the Balearic Sea. Both of these
zones represent the areas of greatest connectivity and influence as exposed by the
material from Rochelongue. Objects such as belt buckles and double-spring fibulae
show clearly that, although the latter zone of maritime connectivity extends only to the
middle of the Catalan coast, intersecting land routes extend that connectivity to the
southern portions of the Iberian Peninsula. This, for example, is the most likely route

followed by at least some of the Rochelongue ingots.

Despite these macro results from the social and geographical network maps, it cannot
be said that Rochelongue is embedded in these sea routes directly. It would be more
accurate to characterise the Rochelongue site as a consequence of exchange networks
and mobility that already existed at the end of the seventh/beginning of the sixth
centuries B.C. None of the Rochelongue material culture can be associated with the
Greek colonial sphere. In fact, the only elements that can be viewed as foreign are best
assigned to the Etruscan and Phoenician cultural milieus. The catalogue includes a
number of objects, especially metal vessels, that are connected to the Etruscan world,
but which also have Sardinian influences. There is no Phoenician cultural material, per
se, in the Rochelongue assemblage, but this research has identified indirect links to the
Phoenician sphere of influence on the Iberian Peninsula, which likely can be traced via
the second maritime circuit listed above. Lead isotope analysis revealed that a majority
of the Rochelongue copper ingots that were analysed were not the product of local

mines, as were most of the Launacien deposits, but instead have a likely provenance in
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the southwest of the Iberian Peninsula. Elements found at Rochelongue have been
verified on land, where a circulation of materials by indigenous actors has been
identified along routes that followed the coast (Graells 2013a). This evidence reinforces
the idea of a local network that is dynamic enough to meet the needs of new resource

demands from foreign cultures.

The results of this thesis research have shed additional light on the circulation of metal,
whether in the form of ingots or made objects, and the role of the participating agents.
As demonstrated in Chapter 7, the Rochelongue site cannot be defined simply as a
Launacien deposit. While it is true that the Rochelongue assemblage includes
numerous objects that belong to the Launacien phenomenon, there remain two
important differences; the low proportion of broken, deformed or fragmentary pieces
in the assemblage and the presence of artefacts closely linked to the Iberian Peninsula,
such as double-spring fibulae and belt buckles, give the underwater site a different
character than those deposits on land. As noted above, there are virtually no Greek or
Phoenician products in the Rochelongue assemblage. This result is not altogether
dissimilar to what has been found from contemporary terrestrial sites. For example,
excavation of the approximately 200 tombs in the necropolis at Peyrou (Agde) yielded a
mere four Greeks ceramic vessels and 14 local imitations of Phoenician wares. In other
words, although the ‘Phoenician’ cultural material is threefold greater that the Greek,
both are incredibly rare (Ugolini 2011:230). Furthermore, the Phoenician input is
indirect, in the form of influence rather than physical imports. The results, then, show a
low intensity of Phoenician and Greek elements for this time period (the number of
pieces is not significant), and a much greater density and frequency for intra- and inter-

regional exchange than for long distance trade.

Also informative are the connections that this research has revealed for the two most
numerous types of artefacts in the Rochelongue assemblage, Launacien- and Iberian-
type adornments. Objects of indigenous cultural material have a higher density and a
greater number of well-connected actors that function as brokers. Consequently, it can
be argued that the cultural interaction is more intense and diverse between the local

groups of southern France and the north-eastern reaches of the Iberian Peninsula,
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while the relationship with the areas of southern Italy and Sicily is less dense (less
frequent), but more direct. This comparison leads to the conclusion that Phoenician
interaction can be understood as a residual influence transmitted through indigenous
circuits, predominantly via Catalonia and the Balearic Islands, whereas Greek

interaction was more direct and without filters.

This thesis has shown through the micro-network that connects the Rochelongue
material and Launacien hoards that the local interactions represented in the
assemblage are still dominant. It also has brought more into focus the maritime
mobility context of the western Mediterranean. At the turn of the sixth century B.C,,
there were areas of high connectivity (hubs), but with a significant absence of
interactions, which will be used by seafaring foreigners from the east to consolidate
their presence in the region and their control of maritime trade. Such a reality is
realised especially from the end of the century with the strengthening of Phocaean and

Punic forces in control of all of the critical sea routes.

250



BIBLIOGRAPHY

Abbas, G. 1999 Identification pétrominéralogique des productions céramiques
anciennes. Application aux amphores de Grande Grece, Université Montpellier I
Sciences et Techniques du Languedoc,

Abdelhamid, S. 2015 Phoenician Shipwrecks of the 8th to the 6th century BC—Overview
and Interim Conclusions. In R.K. Pedersen (ed.), On Sea and Ocean: New
Research on Phoenician Seafaring, pp.1-18. Marburg: Archdologisches Seminar,
Philipps-Universitat Marburg.

Aguilella, G. and |. Montero Ruiz 2018 Un lingote de plomo plano-convexo hallado en la
Ribera de Cabanes (Castelldon). Quaderns de prehistoria i arugeologia de castello
36:123-130.

Agusti, B., D. Codina, R. Dehesa, J. Llinas, J. Merino, C. Montalbdn and A. Vargas 2000
Excavacions arqueologiques a Vilanera (I’Escala, Alt Emporda). Tribuna
d’Arqueologia 2001:99-114.

Aitken, M.J. and R.E. Taylor 1997 Chronometric dating in archaeology. New York:
Plenum Press.

Almagro Gorbea, M. 2010 El centro interior de Portugal y el origen de los Lusitanos. In
M.d.F.T.P. Junior (ed.), Actas do congreso internacional de arqueologia, pp.177—-
213. Castelo Branco.

Ambert, P. 1995 Les mines préhistoriques de Cabriéres (Hérault): quinze ans de
recherches. Etat de la question. Bulletin de la Société préhistorique francaise
92:499-508.

Ambert, P. 2001 Géologie et gé¢omorphologie des pays de I'étang de Thau et de la basse
vallée de I'Hérault. Agde et le Bassin de Thau. In M. Lugand and |. Bermond
(eds), Carte archéologique de la Gaule, , pp.48-57. Paris: Académie des
Inscriptions et Belles-Lettres.

Ambert, P., B. Beaumes and N. Houles 2001 Le patrimoine minier du district de
Cabriéres (Hérault) confronté au traitement des mines orphelines par la DRIRE
LR: Solutions conservatoires réalisées. Archéologie en Languedoc 25:51-71.

Ambert, P., V.F. Larre, J.-J. Guendon, V. Klemm, M. Laroche, S.R. Llorens and C. Strahm
2009 The copper mines of Cabriéres (Hérault) in the southern France and the
chalcolithic metallurgy: Verlag DR. Rudolf Habelt GMBH:285-295.

Aquilué, X., P. Castanyer, M. Santos and J. Tremoleda 2008 Noves evidencies del comerg
fenici amb les comunitats indigenes de [’entorn d’Empduries. Contactes,
Indigenes vy fenicis a la Mediterrania occidental entre els segle VIII i VI ane. ,
Alcanar: Signes, disseny i comunicacio.

Aquilué, X., M. Santos and G. Alcalde 1999 Intervencions arqueologiques a Sant Marti
d'Empdries (1994-1996): de ['assentament precolonial a I'Empdries actual.
Girona: Museu D'Arqueologia de Catalunya--Empuries.

Argente Oliver, J.L. 1994 Las fibulas de la Edad del Hierro en la Meseta Oriental:
valoracion tipoldgica, cronoldgica y cultural. Madrid: Ministerio de cultura,
Direccion general de bellas artes y archivos, Instituto de conservacion y
restauracion de bienes culturales.

Armada, X.-L. 2006 Vasos de bronce de momentos precoloniales en la Peninsula
Ibérica: algunas reflexiones. Revista d'arqueologia de Ponent(16):270-281.



Armada, X.-L., D. Garcia i Rubert, I. Montero Ruiz, I. Moreno, N. Rafel Fontanals and
M.C. Rovira Hortald 2005 Mineria y metalurgia durante la | Edad del Hierro.
Procesos de cambio en el sur de Catalunya. Revista d’Arqueologia de Ponent
15:133-150.

Armada, X.-L., M. Murillo-Barroso and M. Charlton 2018 Metals, minds and mobility:
Integrating scientific data with archaeological theory. Oxford: Oxbow.

Armada, X.-L., N. Rafel Fontanals and I. Montero Ruiz 2008 Contactos precoloniales,
actividad metalurgica y biografias de objetos de bronce en la Peninsula Ibérica.
In S. Celestino, N. Rafel and X.L. Armada (eds), Contacto cultural entre el
Mediterrdneo y el Atldntico (siglos XII-VIIl ANE): La precolonizacion a debate,
pp.465-508. Serie Arqueoldgica. Madrid: Escuela Espafiola de Historia vy
Arqueologia en Roma-CSIC.

Armada, X.-L. and S. Rovira 2011 El soporte de Les Ferreres de Calaceite (Teruel): una
revision desde su tecnologia y contexto. Archivo Espafiol de Arqueologia 84:9—
41.

Arnal, J., A. Bouscaras, C. Hugues, J. Peyron and A. Robert 1970 Quelques fibules du
dépo6t marin de Rochelongue (Agde, Hérault). Pyrenae (6):53-58.

Arnal, J., J. Peyron and A. Robert 1972 Fibules grecques et italiques en Languedoc.
Annales de la Société d’Horticulture et d’Histoire Naturelle de [I’Hérault
112(1972):1-11.

Arnaud, P. 2005 Les routes de la navigation antique: itinéraires en Méditerranée. Paris:
Editions Errance.

Arnaud, P. 2011 Ancient sailing-routes and trade patterns: the impact of human factors.
In D. Robinson and W. Andrew (eds), Maritime archaeology and ancient trade in
the Mediterranean, pp.61-80. Oxford: Oxford Centre for Maritime Archaeology.

Astiz, C.L., N. Villena, J.L. Cachero and X.C. i Martin 2002 La necrépolis de incineraciéon
de Can Piteu-Can Roqueta (Sabadell, Barcelona): caracterizacién del ritual
funerario. Bolskan: Revista de arqueologia del Instituto de Estudios
Altoaragoneses (19):141-164.

Aubet, M.E. 2001 The Phoenicians and the West: politics, colonies and trade.
Cambridge: Cambridge University Press.

Aubet, M.E., P. Carmona, E. Curia, A. Delgado, A. Fernandez and A. Parraga 1999 Cerro
del Villar I. El asentamiento fenicio en la desembocadura del rio Guadalhorce y
su interaccion con el hinterland. Sevilla: Junta de Andalucia, Consejeria de
Cultura.

Avila, F.J.J. 2002 La toréutica orientalizante en la Peninsula Ibérica. Madrid: Real
Academia de la Historia.

Baitinger, H. 2016 Votive gifts from Sicily and southern Italy in Olympia and other Greek
sanctuaries. Archaeological Reports 62:111-124,

Baitinger, H. 2018 La dedica di armi e armature nei santuari greci In L.F. Graells i
Fabregat Raimon (ed.), Armi votive in Magna Grecia, p.342. Mainz: Verlag des
Romisch-Germanischen Zentralmuseums.

Balmuth, M.S. 1975 The critical moment: the transition from currency to coinage in the
eastern Mediterranean. World Archaeology 6(3):293-298.

Barabasi, A. 2002 Linked: The New Science of Networks. Cambridge: Perseus



Barabasi, A.-L., R. Albert and H. Jeong 1999 Mean-field theory for scale-free random
networks. Physica A: Statistical Mechanics and its Applications 272(1-2):173—
187.

Barabasi, A.-L.,, R. Albert and H. Jeong 2000 Scale-free characteristics of random
networks: the topology of the world-wide web. Physica A: Statistical Mechanics
and its Applications 281(1-4):69-77.

Barbot, A. 2000 Les Epaves Archaiques en la Méditerranée Occidentale, Paris Pantheon
Sorbonne, Unpublished Master thesis, Mémoire de matrise Paris I.

Bartoloni, G. 2014 Gli artigiani metallurghi e il processo formativo nelle origini degli
Etruschi. Mélanges de I'Ecole francaise de Rome-Antiquité 126(2):126-2.

Bass, G.F., C. Pulak, D. Collon and J. Weinstein 1989 The Bronze Age shipwreck at Ulu
Burun: 1986 campaign. American Journal of Archaeology 93:1-29.

Bass, G.F., P. Throckmorton, J.D.P. Taylor, J.B. Hennessy, A.R. Shulman and H.-G.
Buchholz 1967 Cape Gelidonya: a bronze age shipwreck. Transactions of the
American Philosophical Society 57:1-177.

Bass, G.F. and F.H. van Doorninck Jr 1979 An 11th century shipwreck at Serce Liman,
Turkey. International Journal of Nautical Archaeology 7(2):119-132.

Bataille, G. 2006 Dépdbts de mobiliers métalliques de la période de La Téne. Les dépots
métalliques au second age du Fer en Europe tempérée, Bibracte: Université de
Bourgogne.

Bataille, G. 2007 Un nouveau protocole d’analyse des grands ensembles de mobiliers
meétalliques sur la base du NMI. L’exemple du sanctuaire laténien de La
Villeneuve-au-Chdtelot (Aube). L'économie du fer protohistorique: de la
production a la consommation du métal, Toulouse: Actes du XXVllle collogue de
I’AFEAF.

Bataille, G. and J.-P. Guillaumet 2006 Quelques noveaux résultats sur la
paléomanufacture métallique. L'isthme européen Rhin-Sadne-Rhone dans la
Protohistoire: Approches nouvelles en hommage a Jacques-Pierre Millotte,
Besancon: Presses universitaires de Franche-Comté.

Bats, M. 1998 Marseille archaique. Etrusques et Phocéens en Méditerranée nord-
occidentale. Mélanges de I'école francaise de Rome 110(2):609-633.

Bats, M. 2007 Entre Grecs et Celtes en Gaule méridionale: de la culture matérielle a
I'identité ethnique. Pallas 73:191-198.

Bats, M. 2011 Metal, objets precieux et monnaie dans les échanges en Gaule
Meridionale protohistorique (Viie-iie S.a.c) Barter, money and coinage the
ancient Mediterraenan (10th—1st centuries B.C.) Madrid: Actas del IV encuentro
Peninsular de Numismatica antigua

Bats, M. 2012 Les Phocéens, Marseille et la Gaule (viie-iiie s. av. J.-C.). Pallas. Revue
d'études antiques 89:145-156.

Bats, M., G. Bertucchi, G. Congés and H. Tréziny 1992 Marseille grecque et la Gaule. .
Etudes massalietes, Marseille: Université Aix-en-Provence.

Bea, D., J. Diloli, D. Garcia i Rubert, F. Gracia, |. Moreno, N. Rafel and S. Sarda 2008
Contacte i interaccio entre indigenes i fenicis a les terres de I'Ebre i del Sénia
durant la primera edat del Ferro. In D. Garcia Rubert, |. Martinez Moreno and F.



Gracia Alonso (eds), Contactes. Indigenes i fenicis a la Mediterrania occidental
entre els segles VIl i VI ane, pp.135-169. Barcelona: Universitat de Barcelona.

Benvenuti, M., D. Ferro and L.D. Troccoli 2015 Desde el Mar Tirreno a la Peninsula
Ibérica: el proyecto de investigacion y los datos preliminares sobre el hierro, el
cobre, el plomo y la plata. Mineria y metalurgia en el mediterraneo y su
periferia ocednica: lll Encuentros Internacionales del Mediterraneo: PHICARIA.

Bérard-Azzouz, O. and M. Feugere 1997 Les bronzes antiques du Musée de I'Ephébe.
Agde: Musée de I'Ephebe.

Bernardini, P. and M. Botto 2015 The Phoenician bronzes from the Italian peninsula and
Sardinia. In J.J. Avila (ed.), Phoenician bronzes in Mediterranean, pp.295-373.
Madrid: Real Academia de la Historia. Bibliotheca Archaeologica Hispana 45.

Berry, J., D. Parham and C. Appleby 2019 The Poole Iron Age logboat. Oxford:
Archaeopress Archaeology.

Blanchet, J.-C. 1984 Les premiers métallurgistes en Picardie et dans le Nord de la
France-Chalcolithique, Age du Bronze et début du premier Age du Fer.
Mémoires de la Société préhistorique frangaise 17.

Blazquez, J.M. 2002 La precolonizacién y la colonizacion fenicia. El periodo
orientalizante en la Peninsula Ibérica. Estado de la cuestion. Archivo Espafiol de
Arqueologia 75(185):37-57.

Borgatti, S.P., D.J. Brass and D.S. Halgin 2014 Social network research: Confusions,
criticisms, and controversies. In D.J. Brass, G. Labianca, A. Mehra, D.S. Halgin
and S.P. Borgatti (eds), Contemporary perspectives on organizational social
networks, pp.1-29. Bradford: Emerald Group Publishing Limited.

Borgatti, S.P., A. Mehra, D.J. Brass and G. Labianca 2009 Network analysis in the social
sciences. Science 323(5916):892—895.

Borja, G. and C. Tourette 2011 La Pointe de Rochelongue ‘L’epave des bronzes’ (Agde,
hérault). Marseille: DRASSM.

Bott, E. 1955 Urban families: conjugal roles and social networks. Human relations
8(4):345-384.

Bott, E. 1957 Family and social network. London: Tavistock Press.

Botto, M. 2004 Per una riconsiderazione della cronologia degli inizi della colonizzazione
fenicia nel Mediterraneo centro-occidentale. Mediterranea 1:579-628.

Botto, M. 2013 Mobilita di genti negli insediamenti coloniali fenici fra VIII e VIl sec. a.c.
In G.M. Della Fina (ed.), Mobilita geografica e mercenariato nella Italia
preromana, pp.163—194. Roma: Annali della Fondazione per il Museo Claudio
Faina

Bouffier, S. and D. Garcia 2017 Greek Marseille and Mediterranean Celtic Region. New
york: Peter Lang Pub Inc.

Bouloumie, B. 1985 Les vases de bronze étrusques et leur diffusion hors d'ltalie. Il
commercio etrusco arcaico. Atti dell’incontro di studio. Quaderni del Centro di
Studio per I’Archeologia Etrusco-Italica 9:167-178.

Boulud, S. and M. Fily 2009 Les dépdts métalliques de I'extréme fin du Bronze final en
Bretagne: nouvelle évaluation des données a la lumiére des découvertes
récentes. De |'age du Bronze a I’dge du Fer en France et en Europe occidentale
(Xe-Vlle siecle av. J.-C.) La moyenne vallée du Rhone aux ages du Fer. Actes du



XXXe colloque international de I’AFEAF, co-organisé avec I’APRAB (Saint-Roman-
en-Gal, 26-28 mai 2006). Revue Archéologique de I'Est, supplément.

Bound, M. 1991 The Giglio Wreck: A Wreck of the Archaic Period (C. 600 BC) Off the
Tuscan Island of Giglio: An Account of Its Discovery and Excavations: a Review of
the Main Finds. Athens: Hellenic Institute of Marine Archaeology.

Bound, M. and R. Vallintine 1983 A wreck of possible Etruscan origin off Giglio Island.
International Journal of Nautical Archaeology 12(2):113-122.

Bouscaras, A. 1964a Découverte d'une épave du premier Age du Fer a Agde. Rivista di
studi liguri 30:288-294.

Bouscaras, A. 1964b Rapport Recherches Archeologiques Sous-Marines Campagne
1964. Bulletin de la Société Archéologique, Scientifique et Littéraire de Béziers
(Hérault) 8:5-80.

Bouscaras, A. 1965 Rapport Recherches Archeologiques Sous-Marines Campagne 1965.
Bulletin de la Société Archéologique, Scientifique et Littéraire de Béziers
(Hérault) 1:82-99.

Bouscaras, A. 1966 Rapport Recherches Archeologiques Sous-Marines Campagne 1966.
Bulletin de la Société Archéologique, Scientifique et Littéraire de Béziers
(Hérault) 11:5-15.

Bouscaras, A. 1967 Recherches sous-marines 1967. Epave des Brozes. Bulletin de la
Société Archéologique, Scientifique et Littéraire de Béziers (Hérault) 111:5-23.

Bouscaras, A. 1968 Epave des Bronzes de Rochelongues. Campagne de 1968. Bulletin de
la Société Archéologique, Scientifique et Litteraire de Béziers (Hérault) IV:5-16.

Bouscaras, A. 1969 Rapport Recherches Archeologiques Sous-Marines Campagne 1969,
Societe Archeologique de Béziers, Béziers.

Bouscaras, A. 1970 Rapport Recherches Archeologiques Sous-Marines Campagne 1970,
Societe Archeologique de Béziers, Béziers.

Bouscaras, A. 1986 Le site des bronzes de rochelongue: un gisement du Vle s. av. J.—C.
In L. Musees (ed.), Archeologie sous-marine sur les cétes de France. Vingt ans de
recherche. , pp.41-42. Nantes: Musees du Chateau de Nantes (France).

Bouscaras, A. 1991 Les bronzes de |'’epave de Rochelongue. In M.d. Narbonne (ed.),
Narbonne et la Mer de I’Antiquité a nos jours, , pp.61—62. Narbonne: Musée
archéologique de Narbonne.

Bouscaras, A. and C. Hugues 1972 La cargaison des bronzes de Rochelongues (Agde,
Hérault). Revues d’Etudes Ligures XXXII1:173-184.

Bouvier, D. 2002 Le sceptre et la lyre: L'lliade ou les héros de la mémoire. Grenoble:
Editions Jérome Millon.

Bradley, R. 1990 The passage of arms: an archaeological analysis of prehistoric hoards
and votive deposits. Cambridge: CUP Archive.

Brandes, U., G. Robins, A. McCranie and S. Wasserman 2013 What is network science?
Network Science 1(01):1-15.

Brandherm, D. 2008 Greek and Phoenician potsherds between East and West: a
chronological dilemma. A new dawn for the Dark Age?, Lisbon: Oxford
Archeopress.

Braudel, F. 1972 The Mediterranean and the Mediterranean world in the age of Philip Il.
London: Collins.



Bray, P., A. Cuénod, C. Gosden, P. Hommel, R. Liu and A.M. Pollard 2015 Form and flow:
the ‘karmic cycle’of copper. Journal of Archaeological Science 56:202-209.
Briand, A., E. Dubreucq, A. Ducreux, M. Feugere, C. Galtier, B. Girard, D. Josset, A.
Mulot, V. Taillandier and N. Tisserand 2013 Le classement fonctionnel des

mobiliers d’instrumentum. Les Nouvelles de I'archéologie 1(131):14-19.

Briard, J. and J.-P. Mohen 1983 Typologie des objets de I'dge du bronze en France. 2.
Poignards, hallebardes, pointes de lance, pointes de fleche, armement défensif.
Paris: CNRS.

Briquel, D. 2000 Le origini degli Etruschi: una questione dibattuta fin dall’antichita. In
M. Torelli (ed.), Gli Etruschi pp.43-51. Roma: Bompiani.

Broodbank, C. 2004 Minoanisation. The Cambridge Classical Journal 50:46-91.

Broodbank, C. 2013 The making of the Middle Sea: a history of the Mediterranean from
the beginning to the emergence of the classical world. London: Thames &
Hudson.

Brughmans, T. 2010 Connecting the dots: towards archaeological network analysis.
Oxford Journal of Archaeology 29(3):277-303.

Brughmans, T. 2013a Networks of networks: a citation network analysis of the
adoption, use, and adaptation of formal network techniques in archaeology.
Literary and Linguistic Computing 28(4):538-562.

Brughmans, T. 2013b Thinking through networks: a review of formal network methods
in archaeology. Journal of Archaeological Method and Theory 20(4):623-662.

Brughmans, T. 2016 The connected past: challenges to network studies of the past. New
York, NY: Oxford University Press.

Brughmans, T. and J. Poblome 2016 Pots in space: understanding Roman pottery
distribution from confronting exploratory and geographical network analyses. In
E. Barker, Bouzarovski, S., Pelling, C. and L. Isaksen (ed.), New worlds from old
texts: revisiting ancient space and place, pp.255—-80. Oxford: Oxford University
Press.

Burmeister, E. and L.M. Aitken 2012 Sample size: How many is enough? Australian
Critical Care 25(4):271-274.

Burt, R.S. 2001 The social capital of structural holes. The New Economic Sociology:
Developments in an Emerging Field 148:90.

Calvo, M., D. Javaloyas, D. Albero, J. Garcia-Rossellé6 and V. Guerrero 2011 The ways
people move: mobility and seascapes in the Balearic Islands during the late
Bronze Age. World Archaeology 43(3):345-363.

Campolo, S. and D. Garcia 2004 Bronzes protohistoriques du Musée Calvet d’Avignon.
Avignon: Etablissement public Calvet.

Carrasco Rus, J., J.A. PachdN Romero and J. GdMiz JiméNez 2016 Datos para el estudio
de las fibulas de pivote en la Peninsula Ibérica. El ejemplar del Cerro de la Mora
(Moraleda de Zafayona, Granada). Zephyrvs 77(0):119-145.

Carreras, C., P. De Soto and A. Muiioz 2019 Land transport in mountainous regions in
the Roman Empire: Network analysis in the case of the Alps and Pyrenees.
Journal of Archaeological Science: Reports 25:280-293.

Casson, L. 1995 Ships and seamanship in the ancient world. Baltimore: JHU Press.



Castanyer, P., M. Santos and J. Tremoleda 2016 Darreres recerques sobre la génesi de
I'enclavament grec d'Emporion. Empdries: revista de mon classic i antiguitat
tardana (56):55-73.

Castro Martinez, P.V. 1994 La sociedad de los campos de urnas en el nordeste de la
Peninsula Ibérica. Oxford: BAR International Series.

Cazalis de Fondouce, P. 1900 La cachette de fondeur de Launac. Mémoires de la Société
Archéologique de Montpellier 2:171-208.

Cerchiai, L. 1995 | campani. Milano: Longanesi.

Cesari, J., X. Delestre, M. L'Hour and H. Marchesi 2009 Grandes découvertes de
I'archéologie méditerranéenne (1995-2009). Arles: Actes Sud.

Chapman, H. and B. Gearey 2004 The social context of seafaring in the Bronze Age
revisited. World Archaeology 36(4):452—458.

Chardenoux, M.-B. and J.-C. Courtois 1979 Les haches dans la France Méridionale.
Miinchen: C.H. Beck.

Clifford, J. 1997 Routes: travel and translation in the late twentieth century. Boston:
Harvard University Press.

Clop, X., J. Faura, M. Gangonells, M. Molist and C. Navarro 1998 El pla de la Bruguera-
Centre de distribucio Sony. Una necropoli d’incineracio de la primera Edat del
Ferro a Castellar del Valles (Castellar del Vallés, Valles Occidental). Barcelona:
Generalitat de Catalunya.

Coffyn, A., J. Gomez and J.P. Mohen 1981 L'apogée du Bronze atlantique, le dépét de
Venat. Paris: Picard.

Cohen, R. 1997 Global diasporas an introduction. Hoboken: Taylor and Francis.

Collar, A., F. Coward, T. Brughmans and B.J. Mills 2015 Networks in archaeology:
phenomena, abstraction, representation. Journal of Archaeological Method and
Theory 22(1):1-32.

Cooney, G. 2004 Introduction: seeing land from the sea. World Archaeology 35(3):323—
328.

Courtois, J. 1957 Le dépo6t de fondeur de la “La Farigouriere “a Pourriéres (Var). Cahiers
Rhodaniens 4:63-78.

Coward, F. 2010 Small worlds, material culture and ancient Near Eastern social
networks. In R. Dunbar, C. Gamble and J. Gowlett (eds), Social Brain, Distributed
Mind, pp.449—-79. Oxford: Oxford Univ. Press.

Cristofani, M. 1996 Etruschi e altre genti nell'ltalia preromana: mobilitd in etd arcaia.
Roma: Bretschneider Giorgio.

Crossley, N., E. Bellotti, G. Edwards, M.G. Everett, J. Koskinen and M. Tranmer 2015
Social network analysis for ego-nets: Social network analysis for actor-centred
networks. London: Sage.

Czarniawska, B. and T. Hernes 2005 Actor-network theory and organizing. Liber,
Stockholm: Copenhagen Business School Press.

D'Acunto, M. 2017 Cumae in Campania during the Seventh Century BC. In X.
Charalambidou and C. Morgan (eds), Interpreting the seventh century BC.
tradition and innovation, pp.293—329. Oxford: Archaeopress.

D’Agostino, B. 2008 Pithecusae e Cuma all alba della colonizzazione. 48° Convegno di
Studi sulla Magna Grecia, Naples.



Davis, A., B.B. Gardner, M.R. Gardner and W.L. Warner 1941 Deep South: a sociological
anthropological study of caste and class. Chicago: University of Chicago Press.

de Laet, S.J. and A.H. Dani 1994 History of Humanity: from the third millennium to the
seventh century B.C. Paris: Unesco.

de Madinabeitia, S.G., M.S. Lorda and J.G. Ibarguchi 2008 Simultaneous determination
of major to ultratrace elements in geological samples by fusion-dissolution and
inductively coupled plasma mass spectrometry techniques. Analytica Chimica
Acta 625(2):117-130.

De Nooy, W., A. Mrvar and V. Batagelj 2005 Exploratory social network analysis with
Pajek: Revised and expanded edition for updated software. Cambridge:
Cambridge University Press.

De Nooy, W., A. Mrvar and V. Batagelj 2018 Exploratory social network analysis with
Pajek: Revised and expanded edition for updated software. Cambridge:
Cambridge University Press.

De Palol, P. 1944 Avance de los hallazgos de la necrdpolis de Agullana (Gerona).
Empdries: Revista de Mon Classic i Antiguitat Tardana(6):97-139.

De Palol, P. 1958 La necropolis halistatica da Agullana: Gerona. Madrid: Bibliotheca
Praehistorica Hispanica .

de Santerre, G. 1966 Informations archéologiques, circonscription de Languedoc-
Roussillon. Gallia 24(2):449-484.

De Sousa, E. and A.C. Sousa 2018 Late Bronze Age sacred landscapes in Western Iberia:
the case of Penedo do Lexim (Mafra, Portugal). Trabajos de Prehistoria 75:307—
319.

De Wenden, C. 2001 Un essai de typologie des nouvelles mobilités. Hommes &
Migrations 1233:5-12.

Déchelette, J.A.G. 1908 Manuel d’archéologie préhistorique celtique et gallo-romaine.
Paris: Picard et fils.

Dedet, B. and G. Marchand 2015 Eau, arme et territoire aux Ages du Bronze final et du
Fer en Languedoc et en Provence. Montpellier: Ausonius 1:591-620.

Dedet, B. and M. Py 2006 Chronologie et diffusion des importations étrusques en
Languedoc oriental. In l.d.s.e.e.i. (Firenze) (ed.), Gli Etruschi da Genova ad
Ampurias, pp.121-44. Marseille: Istituti editoriali e poligrafici internazionali.

Delgado, A. 2010 Encuentros en la liminalidad: espacios sagrados, contactos e
intercambios en el sur de Iberia en los inicios del | milenio aC. Bollettino di
Archeologia on line Volume special A-6 a-1:1-14.

Denizot, G. 1959 Le rivage de Provence et Languedoc au temps des Ligures: Il: les
Bouches du Rhones et la cote languedocienne. Rivista di studi liguri 25(25):24—
86.

Devillers, B., G. Bony, J.-P. Degeai, J. Gasco, T. Lachenal, H. Bruneton, F. Yung, H.
Oueslati and A. Thierry 2019 Holocene coastal environmental changes and
human occupation of the lower Hérault River, southern France. Quaternary
Science Reviews 222:1-16.

Dietler, M. 2010 Archaeologies of colonialism: consumption, entanglement, and
violence in ancient Mediterranean France. Berkeley: University of California
Press.



Dietler, M. and C. Lépez-Ruiz 2009 Colonial encounters in ancient Iberia: Phoenician,
Greek, and indigenous relations. Chicago and London: University of Chicago
Press.

Dietrich, O. 2014 Learning from ‘scrap’ about Late Bronze Age hoarding practices: a
biographical approach to individual acts of dedication in large metal hoards of
the carpathian basin. European Journal of Archaeology 17(3):468—486.

Docter, R.F., F. Chelbi, B. Maraoui Telmini, A.J. Nijboer, J. van der Plicht, W. Van Neer, K.
Mansel and S. Garsallah 2008 New radiocarbon dates from Carthage: bridging
the gap between history and archaeology? In C. Sagona (ed.), Beyond the
homeland. Markers in Phoenician chronology, pp.380—421. Paris: Ancient Near
Eastern Studies.

Domergue, C. and C. Rico 2002 A propos de deux lingots de cuivre antiques trouvés en
mer sur la cb6te languedocienne. In L. Rivet and M. Sciallano (eds), Vivre,
produire et échanger: reflets méditerranéens: mélanges offerts a Bernard Liou,
pp.141-152. Montagnac: Monique Mergoil.

Dominguez Monedero, A.J. 2013 Los primeros griegos en la Peninsula Ibérica (s. IX-VI
aC): mitos, probabilidades, certezas. El oriente griego en la Peninsula Ibérica.
Epigrafia e historia, Bibliotheca Archaeologica Hispana 39:11-42.

Doonan, R.C. and D. Dungworth 2013 Experimental archaeometallurgy in perspective.
In D. Dungworth and R.C.P. Doonan (eds), Accidental and experimental
archaeometallurgy, pp.1-10. London: The Historical Metallurgy Society.

Drakides, D., E. Nantet, M. Gras and A. Esposito 2010 Echanges et circulations. In R.
Etienne (ed.), La Meéditerranée au Vile siécle av. J.-C.: essais d’analyses
archéologique, pp.91-146. Paris: De Boccard.

Dubos, B. 2006 Les pirogues du lac de Sanguinet. Aquitania: revue interrégionale
d'archéologie (22):7-53.

Dubreucq, E. 2012 Les mobiliers métalliques découverts sur les habitats du Ha D-LTA:
approches qualitative et quantitative proposées pour quelques sites de
I'Allemagne du Sud-Ouest a la France centrale, Université de Bourgogne,

Duval, A., C. Eluére and J.-P. Mohen 1974 Les fibules antérieures au Vle siécle avant
notre ére, trouvées en France. Gallia 32(1):1-61.

Earle, T., J. Ling, C. Uhnér, Z. Stos-Gale and L. Melheim 2017 The political economy and
metal trade in Bronze Age Europe: understanding regional variability in terms of
comparative advantages and articulations. European Journal of Archaeology
18(4):633-657.

Edwards, H. and P. Vandenabeele 2012 Analytical archaeometry: selected topics.
Cambridge: Royal Society of Chemistry.

Erikson, E. 2013 Formalist and relationalist theory in social network analysis.
Sociological Theory 31(3):219-242.

Esposito, A. 2012 La question des implantations grecques et des contacts précoloniaux
en Italie du Sud: entre emporia et apoikiai. Pallas 89:97-121.

Festinger, L. 1957 A Theory of cognitive dissonance Standford: Standford University
Press.

Feugéere, M. and A. Freises 1996 Un casque étrusque du Ve siécle av. notre ere trouvé
en mer pres d'Agde (Hérault). Revue archéologique de Narbonnaise 27(1):1-7.



Finley, M.l. 1973 The ancient economy. Los Angeles: University of California Press.

Fischer, V. 2012 Les bronzes en contexte paldfittique sur les rives du Léman et des Trois-
Lacs (Suisse occidentale). Lausanne: Cahiers d'archéologie romande.

Fontijn, D.R. 2002 Sacrificial landscapes: cultural biographies of persons, objects and
natural places in the Bronze Age of the Southern Netherlands, C. 2300-600 BC.
Leiden: Leiden University Press.

Frahm, E. and R.C. Doonan 2013 The technological versus methodological revolution of
portable XRF in archaeology. Journal of Archaeological Science 40(2):1425—
1434.

Frankenstein, S. 1979 The Phoenicians in the far west: a function of neo-Assyrian
imperialism. In A. Forlag (ed.), Power and propaganda: A symposium on ancient
empires, pp.263—294. Copenhagen: Akademisk Forlag

Freeman, L.C. 1982 Centered graphs and the structure of ego networks. Mathematical
Social Sciences 3(3):291-304.

Freeman, L.C. 2000 Social network analysis: definition and history. Encyclopedia of
Psychology 6:350-351.

Fregni, E.G. 2014 The compleat metalsmith: craft and technology in the British Bronze
Age, Department of Archaeology, University of Sheffield, Sheffield.

Freund, K.P. and Z. Batist 2014 Sardinian obsidian circulation and early maritime
navigation in the Neolithic as shown through social network analysis. The
Journal of Island and Coastal Archaeology 9(3):364-380.

Fulton, C.A. 2016 Lost in transportation: Trade networks and the materiality of cargoes
in the ancient Mediterranean, Cornell University,

Gabaldon, M.M. 2004 Ritos de armas en la Edad del Hierro: armamento y lugares de
culto en el antiguo Mediterrdneo y el mundo celta. Madrid: Ediciones Polifemo.

Gailledrat, E. 2006 El mundo ibero-languedociense durante la primera Edad del Hierro.
De les comunitats locals als estats arcaics : la forma- cié de les societats
complexes a la costa del Mediterrani occidental, Calafell: actes de la Ill Reunid
Internacional d’Arqueologia de Calafell.

Gailledrat, E. 2013 Tierra, fuego y agua: poder y sociedad entre el Rédano y los Pirineos
durante la primera Edad del Hierro. In M.C. Belarte, Garcia, D., Sanmarti, J. (ed.),
Les estructures socials protohistoriques a la Gallia i a Ibéria, pp.97—118. Calafell:
Arqueo Mediterrania.

Gailledrat, E. 2014 Espaces coloniaux et indigénes sur les rivages d'Extréme-Occident
meéditerranéen (Xe-llle s. avant notre ére). Montpellier: Pulm.

Gailledrat, E., N. Anwar, A. Beylier, A.-M. Curé, H. Duday, S. Munos, G. Piqués and A.
Vacheret 2012 Pech Maho, comptoir lagunaire de L'Age du fer (Vle-llle siécle
avant notre ere). Les Carnets du Parc 12:3-66.

Galan, A. and A. Soutou 1959 Les boucles d'oreilles rubanées du Midi de la France
(début du Hallstatt Il). Bulletin de la Société préhistorique de France 56(9—
10):593-603.

Gale, N. and Z. Stos-Gale 1996 Lead isotope methodology: the possible fractionation of
lead isotope compositions during metallurgical processes. Archaeometry
Ankara: International Symposium on Archaeometry. .

10



Gale, N.H. and Z. Stos-Gale 2000 Lead isotope analyses applied to provenance studies.
In E. Ciliberto and G. Spoto (eds), Modern analytical methods in art and
archaeology, pp.503-584. New York: John Wiley.

Galili, E., N. Gale and B. Rosen 2013 A Late Bronze Age shipwreck with a metal cargo
from hishuley Carmel, Israel. International Journal of Nautical Archaeology
42(1):2-23.

Gallart, J. 1991 E/ diposit de bronzes a Llavorsi Pallars Sobira. Barcelona: Generalitat de
Catalunya.

Gambin, T., P. Drap, B. Cheminsky, K. Hyttinen and G. Kozak 2018 Exploring the
Phoenician shipwreck off Xlendi bay, Gozo. A report on methodologies used for
the study of a deep-water site. Underwater Technology 35(3):71-86.

Gantes, L.-F. 1992 L’apport des fouilles récentes a I’étude quantitative de I'économie
massaliéete. Marseille grecque et la Gaule Marseille: actes du colloque
international d'histoire et d'archéologie et du Ve congrés archéologique de
Gaule méridionale.

Garcia, D. 1987 Le dép6t de bronzes launacien de Roque-Courbe, Saint-Saturnin
(Hérault). Documents d'archéologie méridionale (10):9-29.

Garcia, D. 1993 Entre Ibéres et Ligures: Lodévois et moyenne vallée de ['Hérault
protohistoriques. Paris: CNRS Editions.

Garcia, D. 2002 Epave de Rochelongue (Cap d’Agde). In Luc Long, Patrice Pomey and J.-
C. Sourisseau (eds), Les Etrusques en mer: épaves d'Antibes a Marseille, pp.38—
41. Marseille: Edisud.

Garcia, D. 2004 La Celtique méditerranéenne: Habitats et sociétés en Languedoc et en
Provence du Vllle au lle siécle avant JC. Paris: Editions Errance.

Garcia, D. 2013 L'épave de Rochelongue (Agde, Hérault). In S. Verger and L. Pernet
(eds), Une Odyssée gauloise: parures de femmes a l'origine des premiers
échanges entre la Gréce et la Gaule, pp.208-210. Montpellier: Errance.

Garcia, D. and J.-C. Sourisseau 2010 Les échanges sur le littoral de la Gaule méridionale
au premier age du Fer. Du concept d’hellénisation a celui de méditerranéisation.
In X. Delestre and H. Marchesi (eds), Archéologie des rivages méditerranéens. 50
ans de recherche, pp.237-46. Paris: Ed. Errance/Ministére de la Culture et de la
Communication.

Garcia, D. and J.C. Sourisseau 2017 The exchanges on the coastline of southern Gaul in
the First Iron Age: from the Hellenisation concept to that of mediterraneisation
In S. Bouffier and D. Garcia (eds), Greek Marseille and Mediterranean Celtic
region, pp.76—77. Paris: Peter Lang Pub Inc.

Garcia, D. and J. Vital 2006 Dynamiques culturelles de I’age du Bronze et de I’age du Fer
dans le sud-est de la Gaule. Celtes et Gaulois. L’Archéologie face a I’Histoire
2:63-80.

Garmy, P. 1979 L'évolution de I'Age du Bronze Final Illb et la transition Bronze/Fer en
Languedoc oriental d'aprés la culture matérielle des habitats. Etat des
qguestions. Dialogues d'histoire ancienne 5:23-34.

Gasco, J. 2001 La datation absolue de la Protohistoire du XXlle au Vllle siécle avant
notre ére dans le sud de la France. Documents d’archéologie méridionale.
Protohistoire du Sud de la France 24:221-229.

11



Gasco, J. 2006 Les pointes de fleche métalliques a la fin de I'Age du Bronze dans le sud
de la France. Cypsela: revista de prehistoria i protohistoria(16):147-159.

Gasco, J. 2011 Geographie regionale de I'age du bronze en Languedoc. Quaderns de
prehistoria i arqueologia de Castellé 29:135-151.

Gasco, J. 2012 La céramique des cultures de I'extréme fin de I'dge du Bronze en
Languedoc occidental. Documents d’archéologie méridionale. Protohistoire du
Sud de la France 35:127-150.

Gasco, J. and C. Pueyo 2003 Et si les prétendus" talons de lance" de type launacien
étaient des poupées d'arc. Bulletin de la Société préhistorique francaise:141—
154,

Gascd, J., C. Tourette and G. Borja 2014 A propos du dépdt de bronze launacien de
Rochelongue (Agde, Hérault). Documents d’archéologie méridionale.
Protohistoire du Sud de la France (35):207-228.

Gener Basallote, J., M. Navarro, J. Pajuelo, M. Torres and E. Ldpez 2014 Arquitectura y
urbanismo de la Gadir fenicia: el yacimiento del Teatro Cémico de Cadiz. Los
Fenicios en La Bahia de Cddiz. Nuevas investigaciones, Collezione di Studi Fenici
46:14-50.

Gibbins, D. 1989 Analytical approaches in maritime archaeology: a Mediterranean
perspective. Antiquity 64(243):376—389.

Giry, J. 1965 La nécropole préromaine de St-Julien (Cne de Pézenas, Hérault). Rivista di
studi liguri 31:117-235.

Golitko, M., J. Meierhoff, G.M. Feinman and P.R. Williams 2012 Complexities of
collapse: the evidence of Maya obsidian as revealed by social network graphical
analysis. Antiquity 86(332):507-523.

Gomez de Soto, J. and P. Milcent 2000 De la Méditerranée a I’Atlantique: échanges et
affinités culturelles entre le nord-ouest (Armorique, Centre-Ouest, Limousin) et le
sud-ouest de la France (principalment Languedoc occidental) de la fin du Xe au
Ve s. avant J.-C. Mailhac et le premier age du Fer en Europe occidentale,
Hommages a Odette et Jean Taffanel, Lattes: Monographies d’archéologie
méditerrannéenne.

Gonzalez de Canales, F., L. Serrano and J. Liompart 2004 El emporio fenicio precolonial
de Huelva (ca. 900-770 aC). Madrid: Biblioteca Nueva.

Gonzalez Prats, A. 2010 Anzuelos, fibulas, pendientes y cuchillos: una muestra de la
produccion de los talleres metaldrgicos de la Fonteta. Lucentum 29:33-56.

Gonzalez Prats, A. 2011 La Fonteta: excavaciones de 1996-2002 en la colonia fenicia de
la actual desembocadura del rio Segura, Guardamar del Segura, Alicante.
Alicante: Universidad de Alicante.

Gonzalez, R.A. 2014 Social organization in nuragic Sardinia: cultural progress without
‘elites’? Cambridge Archaeological Journal 24(01):141-161.

Graells, R. 2004 Indicis d'emergéncia aristocratica al registre funerari del nord-est
peninsular. La tomba Agullana 184. Revista d'arqueologia de Ponent(14):61-83.

Graells, R. 2007 La vaixella metalica protohistorica a Catalunya (s. VII-V aC). Cypsela:
Revista de Prehistoria i Protohistoria 16:195-211.

12



Graells, R. 2008 La Necropolis protohistorica de Milmanda (Vimbodi, Conca de Barbera,
Tarragona): un exemple del moén funerari catala durant el transit entre els segles
VIIi VI aC. Hic et Nunc 5:11-157.

Graells, R. 2010 Las tumbas con importaciones y la recepciéon del Mediterraneo en el
nordeste de la Peninsula Ibérica (siglos VII-VI aC), Departamento de
Arqueologia, Universitat de Lleida, Lleida.

Graells, R. 2013a De Italia al Bajo Aragon: la dindmica de intercambios indigena entre el
s. vii y vi aC. Mobilité des hommes, diffusion des idées, circulation des biens
dans I'espace européen a l'age du Fer, Bordeaux: Actes du XXVe Colloque de
I'AFEAF.

Graells, R. 2013b Le dépd6t de bronzes d’el Turd de la Font de la Canya (Avinyonet del
Penedeés, Tarragone). In S. Verger and L. Pernet (eds), Une Odyssée gauloise.
Parures de femmes a I'origine des premiers échanges entre la Grece et la Gaule,
Coll. Archéologie de Montpellier Agglomération, pp.215-216. Montpellier: Ed.
Errance.

Graells, R. 2014a Discos-coraza de la Peninsula Ibérica (s. VI-IV aC). Jahrbuch-RGZM
59:85-244.

Graells, R. 2014b Problemas de cultura material: Las fibulas italicas de la Primera Edad
del Hierro en el Golfo de Leén Occidental. Madrider Mitteilungen 55:212-315.

Graells, R. and X.-L. Armada 2011 La tumba de Les Ferreres de Calaceite a partir de los
materiales del Musée des Antiquités Nationales de Saint-Germain-en-Laye.
Studi Etruschi 74:17-37.

Graells, R., L.F. Fernandez and S. Sarda Seuma 2010 Uso y significado de materiales
mediterrdneos en algunas tumbas del Bajo Aragon (s. VII-VI aC): reflexiones
sobre un sistema complejo. Ritos y mitos: VI Simposio sobre Celtiberos, Segeda:
Centro de Estudios Celtibéricos de Segeda.

Graells, R. and A. Lorrio 2017 Problemas de cultura material: Broches de cinturdn
decorados a molde de la Peninsula Ibérica (s. VII-VI AC). Alicante: Universidad
de Alicante.

Graells, R. and S. Sarda 2007 Entre carneros, palomas y ciervos: la asimilacion de
estimulos mediterraneos a través de la Toréutica. El ejemplo del noreste de la
Peninsula ibérica durante el s. VI aC. Rivista di Studi Liguri 71:5-28.

Graham, S. 2006 Networks, agent-based models and the Antonine itineraries:
implications for Roman archaeology. Journal of Mediterranean Archaeology
19(1):45-64.

Granovetter, M. 1973 The Strength of Weak Ties. American Journal of Sociology
78(6):1360-1380.

Gras, M. 1976 La piraterie tyrrhénienne en mer Egée: mythe ou réalité? Publications de
I'Ecole Frangaise de Rome 27(1):341-370.

Gras, M. 1985 Trafics tyrrhéniens archaiques. Rome: Ecoles francaises d'Athénes et de
Rome.

Gras, M. 1995 La Méditerranée archaique. Paris: A. Colin.

Gras, M. 2000 Les Etrusques et la Gaule méditerranéenne. In J. Th. (ed.), Mailhac et le
Premier Age du Fer en Europe Occidentale, Hommages a Odette et Jean

13



Taffanel, Monographies d'Archéologie Méditerranéenne, pp.229—-241. Lattes:
Association pour la recherche archéologique en Languedoc oriental.

Gras, M. 2012 Avant les réseaux. Les stratigraphies conceptuelles de la Méditerranée
archaique. In L. Capdetrey and J. Zurbach (eds), Mobilités grecques.
Mouvements, réseaux, contacts en Meéditerranée, de [I’époque archaique a
I’époque hellénistique, pp.13—24. Bordeaux: De Boccard.

Greene, E.S. 2018 Shipwrecks as indices of Archaeic Mediterranean trade networks. In
J. Leidwanger and C. Knappett (eds), Maritime Networks in the Ancient
Mediterranean World, pp.132-162.

Grimal, J. 2018 Le mont Saint-Loup (AGDE, Hérault) et ses abords-Toponymie et
archéologie. Los Rocaires 3:2-11.

Gruat, P. 2003 Approche de la metallurgie dans le département de I’Aveyron (France)
au cours des Ages du Fer (Vllle—ler s. av. J.-C.). Peuce (Serie Noud)-Studii si
cercetari de istorie si arheologie 1(1):129-154.

Guerrero Ayuso, V.M. 2004 Colonos e indigenas en las Baleares prerromanas. Treballs
del Museu Arqueologic d'Eivissa e Formentera. 54:145-203.

Guerrero Ayuso, V.M. 2006 Nautas baledricos durante la Prehistoria (parte I).
Condiciones meteomarinas y navegacion de cabotaje. Pyrenae (37):87-129.

Guerrero Ayuso, V.M. 2008a El Bronce Final en las Baleares. Intercambios en la antesala
de la colonizaciéon fenicia del archipiélago. In S. Celestino Pérez, N. Rafel
Fontanals and X.L. Armada Pita (eds), Contacto cultural entre el Mediterraneo y
el Atlantico:(siglos XII-VII ane): la precolonizacion a debate, pp.183-218.
Madrid: Escuela Espanola de Historia y Arqueologia en Roma.

Guerrero Ayuso, V.M. 2008b "Las naves de Kerné" (ll) : navegando por el Atlantico
durante la protohistoria y la Antigliedad. In A.R. Gonzélez, F. Ldpez Pardo and V.
Pefia (eds), Los Fenicios y el Atlantico, pp.69—142. Madrid: Centro de Estudios
Fenicios y Punicos.

Guerrero Ayuso, V.M., M. Calvo and J.G. Roselld 2017 La transicién a la Edad del Hierro
en Baleares. De los intercambios con navegacién de cabotaje aborigen al
comercio hegemoénico fenicio. E-Spania: Revue électronique d'études
hispaniques médiévales(28):2.

Guilaine, J. 1969 Le dépot de bronzes de Carcassonne. Revue archéologique de
Narbonnaise 2(1):1-28.

Guilaine, J. 1972 L'dge du Bronze en Languedoc occidental, Roussillon, Ariége. Paris:
Klincksieck.

Guilaine, J. 1980 La France d'avant la France: du Néolithique & I’Age du Fer. Paris:
Hachette Littératures.

Guilaine, J. and J.-P. Cantet 2007 Le dépo6t de bronzes du Castellas (commune
d’Espéraza, Aude). Documents d’archéologie méridionale. Protohistoire du Sud
de la France(29-30):121-143.

Guilaine, J., L. Carozza, D. Garcia, J. Gasco, T. Janin and B. Mille 2017 Launac et le
Launacien. Dépéts de bronzes protohistoriques du sud de la Gaule. Montpellier:
Presses Universitaires de la Méditerranée.

14



Guilaine, J. and G. Rancoule 1996 Les relations mediterran dennespre-coloniales et les
debuts de I'Age du Fer languedocien. Les influences puniques en Languedoc
occidental. Complutum 7(7):125-140.

Guilaine, J. and Y. Solier 1966 Quelques types de pointes de fléches et de javelots du
Bronze de I'Aude et de I'Ariége. Bulletin de la Société d'études scientifiques de
I'Aude LXVI.75-85.

Guilaine, J., J. Vaquer and F. Treinen-Claustre 1989 Ornaisons-Médor: archéologie et
ecologie d'un site de I'age du cuivre, de I'age du bronze final et de l'antiquité
tardive. Toulouse-Carcassonne Archéologie en terre d'Aude.

Guilaine, J. and S. Verger 2008 La Gaule et la Méditerrané. Contacto cultural entre el
Mediterrdneo y el Atlantico:(siglos XII-VII ane): la precolonizacion a debate:
Escuela Espafiola de Historia y Arqueologia en Roma.

Guillaumet, J.-P. 2003 Paléomanufacture métallique: méthode d'étude. Dijon-Quetigny:
Infolio éd.

Habiba, J.C. Athenstadt, B.J. Mills and U. Brandes 2018 Social networks and similarity of
site assemblages. Journal of Archaeological Science 92:63-72.

Hagy, J.W. 1986 800 years of Etruscan ships. International Journal of Nautical
Archaeology 15(3):221-250.

Hanneman, R.A. and M. Riddle 2005a Introduction to social network methods.
https://faculty.ucr.edu/~hanneman/nettext/: University of California.

Hanneman, R.A. and M. Riddle 2005b Introduction to social network methods:
University of California Riverside.

Hanson, V.D. 1991 Hoplites: The classical Greek battle experience. London: Routledge.

Harpster, M. 2013 Shipwreck identity, methodology, and nautical archaeology. Journal
of Archaeological Method and Theory 20(4):588—-622.

Harris, O.J.T. 2014 (Re)assembling communities. Journal of Archaeological Method and
Theory 21(1):76-97.

Hart, J.P. and W. Engelbrecht 2012 Northern Iroquoian ethnic evolution: a social
network analysis. Journal of Archaeological Method and Theory 19(2):322-349.

Heizer, R.F. 1962 The Background of Thomsen's three-age system. Technology and
Culture 3(3):259-266.

Herzog, I. 2012 Least-cost Networks In E. Graeme, T. Sly, A.Chrysanthi, P. Murrieta-
Flores, C.Papadopoulos, I. Romanowska and D. Wheatley (eds), Archaeology in
the Digital Era. CAA 2012—-Proceedings of the 40th Conference, pp.237-248.
Southampton.

Hodder, |. 2012 Entangled: an archaeology of the relationships between humans and
things. Malden, MA: Wiley-Blackwell.

Horden, P. and N. Purcell 2000 The corrupting sea: a study of Mediterranean history.
Oxford: Wiley-Blackwell.

Horden, P. and N. Purcell 2006 The Mediterranean and “the New Thalassology”. The
American Historical Review 111(3):722-740.

Hugues, C. 1965 La découverte sous-marine de Rochelongue, Agde (Hérault). Comptes-
rendus des séances de l‘année. Académie des inscriptions et belles-lettres
109(1):176-178.

15



Hunt, A.G. and S. Manzoni 2016 Networks on Networks: The Physics of Geobiology and
Geochemistry. San Rafael: Morgan & Claypool Publishers.

Hunt, M.A. 2003 Prehistoric mining and metallurgy in South West Iberian Peninsula.
Archaeopress—Publishers of British Archaeological Reports. Oxford: Archeopress.

Huth, C. 2017 Water between two worlds. Reflections on the explanatory value of
archaeological finds in a Bronze Age river landscape. In A. Lehoérff (ed.),
Movement, exchange and identity in Europe in the 2nd and 1st millennia BC:
beyond frontiers, pp.276—289. Oxford and Philadelphia: Oxbow Books.

Ingold, T. 2007a Lines: a brief history. Oxon: Routledge.

Ingold, T. 2007b Materials against materiality. Archaeological Dialogues 14(1):1-16.

Ingold, T. 2010 Bringing things to life: creative entanglements in a world of materials.
World 44:1-25.

Ingold, T. 2011 Being alive: essays on movement, knowledge and description. Oxon:
Routledge.

Ingold, T. 2015 The life of lines. London: Routledge.

Jackman, T. 2005 Political communities in the Greek colonies of archaic and classical
sicily and southern Italy, Department of Classics, Stanford University,
Unpublished PhD.

Janin, T. 1992 L'évolution du Bronze final IlIB et la transition Bronze-Fer en Languedoc
occidental d'aprés la culture matérielle des nécropoles. Documents
d'archéologie méridionale 15(1):243-259.

Janin, T. 2001 Sépultures, nécropoles, archéologie funéraire et sociétés de I'dge du
Bronze dans le Sud-Ouest de la France. Résultats récents, programmes et
tendances. Documents d’archéologie méridionale. Protohistoire du Sud de la
France 24:230-237.

Janin, T., O. Taffanel, J. Taffanel, H. Boisson, N. Chardenon, A. Gardeisen, F. Hérubel, G.
Marchand, A. Montécinos and J. Rouquet 2002 La nécropole protohistorique du
Grand Bassin Il a3 Mailhac, Aude (Vle-Ve s. av. n. &.). Documents d’archéologie
méridionale. Protohistoire du Sud de la France 25:65-122.

Javaloyas, D., J.G. Rosselld, D. Albero and M. Calvo 2015 Swords without warriors: A
new reading of bronze artefacts in the Balearic middle and Late Bronze Age (c.
1600/1550-850 B.C.). Forging Identities. The Mobility of Culture in Bronze Age
Europe, Aarhus University, Moesgaard: British Archaeological Reports.

Jedrzejewska, H. 1961 Some new experiments in the conservation of ancient bronzes.
Studies in Conservation 6(sup1):135-139.

Jennings, B. 2016 Exploring late bronze age systems of bronzework production in
Switzerland through network science. STAR: Science & Technology of
Archaeological Research 2(1):90-112.

Jézégou, M.-P. 1997 L’archéologie sous-marine a Agde et les collections du Musée de
I'Ephebe. In O.B.r.-A.a.M. Feugére (ed.), Les bronzes antiques du musée de
I'Ephébe : collections sous-marines, pp.9—12. Agde: Ministére Culture.

Jézégou, M.-P. 2012 Atlas des sites archeologiques submerges du Département de
I’Hérault. Marseille: DRASSM.

Jones, A. 2004 Archaeometry and materiality: materials-based analysis in theory and
practice. Archaeometry 46(3):327—-338.

16



Junghans, S., E. Sangmeister and M. Schroder 1974 Kupfer und Bronze in der friihen
Metallzeit Europas 4. Berlin: Gebr.Mann.

Jurado, J.F. 1989 La orientalizacion de Huelva. In M.E.A. Semmler (ed.), Tartessos:
Arqueologia protohistorica del bajo Guadalquivir, pp.339—373. Madrid: Editorial
AUSA.

Kaufman, B.S. 2014 Empire without a voice Phoenician iron metallurgy and imperial
strategy at Carthage. Los Angeles: University of California.

Kipfer, B.A. 2000 Encyclopedic dictionary of archaeology. New York: Springer Science &
Business Media.

Knapp, A.B. and S. Demesticha 2016 Mediterranean connections: maritime transport
containers and seaborne trade in the Bronze and Early Iron Age. New York:
Taylor & Francis.

Knappett, C. 2005 Thinking through material culture: an interdisciplinary perspective.
Philadelphia: University of Pennsylvania Press.

Knappett, C. 2010 Communities of things and objects: a spatial perspective. In L.R.
Malafouris, C. (ed.), The cognitive life of things: recasting the boundaries of the
mind. , pp.81-89. Cambridge: McDonald Institute Monographs.

Knappett, C. 2011 An archaeology of interaction: network perspectives on material
culture and society. Oxford and New York: Oxford University Press.

Knappett, C. 2012a Meaning in miniature: semiotic networks in material culture. In
Niels N. Johannsen, M.K. Holst and H.J. Jensen (eds), Excavating the mind,
pp.87-109. Aarhus: Aarhus University Press.

Knappett, C. 2012b Warificacién and minoanizacién. Boletin de Arqueologia PUCP
(16):227-237.

Knappett, C. and I. Nikolakopoulou 2014 Inside out? materiality and connectivity in the
Aegean archipelago. In B. Knapp and P. Van Dommelen (eds), Cambridge
handbook of the Mediterranean world in the Bronze-lron Ages, pp.25-39.
Cambridge: Cambridge University Press.

Knight, J.B. 2017 Ancient Space Beyond Maps. In E. Barker, S. Bouzarovski, C. Pelling
and L. Isaksen (eds), New Worlds from Old Texts. Revisiting Ancient Space and
Place, pp.253—255. Oxford: Oxford Press.

Knodell, A. 2013 Small-world networks and Mediterranean dynamics in the Euboean
Gulf: An archaeology of complexity in Late Bronze Age and Early Iron Age
Greece, Joukowsky Institute for Archaeology and the Ancient World, Brown
University, Unpublished PhD thesis.

Kossack, G. 1954 Pferdegeschirr aus Grabern der alteren Hallstattzeit Bayerns. Jahrbuch
des Rémisch-Germanischen Zentralmuseums Mainz 1:111-178.

Krempel, L. 2014 New intermediaries of personal information: the FB ecosystem. In R.
Alhajj and J. Rokne (eds), Encyclopedia of social network analysis and mining,
pp.1144-1152. New York: Springer Reference.

Kristiansen, K. 1998 Europe before history. Cambridge: Cambridge University Press.

Kristiansen, K. and P. Suchowska-Ducke 2015 Connected histories: The dynamics of
Bronze Age interaction and trade 1500—-1100 BC. Proceedings of the Prehistoric
Society 81:361-392.

17



Latour, B. 1992 Where are the missing masses? The sociology of a few mundane
artifacts. In W.E. Bijker and J. Law (eds), Shaping technology-building society:
studies in sociotechnical change, pp.151-180. Cambridge: MIT Press.

Latour, B. 2005 Reassembling the social: an introduction to actor-network-theory.
Oxford and New York: Oxford University Press.

Latour, B. 2011 Network theory networks, societies, spheres: reflections of an actor-
network theorist. International Journal of Communication 5:796—-810.

Law, J. 2002 Objects and spaces. Theory, Culture & Society 19(5—6):91-105.

Law, J. and J. Hassard 1999 Actor network theory and after. Oxford: Blackwell and The
Sociological Review.

Lazega, E. and T.A. Snijders 2015 Multilevel network analysis for the social sciences:
theory, methods and applications. Heidelberg: Springer.

Le Carlier de Veslud, C., L. Edme and M. Fily 2014 Lingots et déchets de fonderie dans
les dépbts de I'horizon de I'épée a pointe en langue de carpe (Bronze final lllb)
proposition de typologie. Bulletin de la Société préhistorique francaise
111(3):509-522.

Leidwanger, J. 2013 Modeling distance with time in ancient Mediterranean seafaring: a
GIS application for the interpretation of maritime connectivity. Journal of
Archaeological Science 40(8):3302—-3308.

Leidwanger, J. and C. Knappett 2018 Maritime Networks in the Ancient Mediterranean
World. California: Cambridge University Press.

Leidwanger, J., C. Knappett, P. Arnaud, P. Arthur, E. Blake, C. Broodbank, T. Brughmans,
T. Evans, S. Graham and E.S. Greene 2014 A manifesto for the study of ancient
Mediterranean maritime networks. Antiquity 342:1-5.

Leinhardt, S. 1977 Social network research. Journal of Mathematical Sociology 5:1-4.

Lejeune, M. 1991 Ambiguités du texte de Pech-Maho. Revue des Etudes Grecques:311—
329.

Lejeune, M., J. Pouilloux and Y. Solier 1988 Etrusque et ionien archaiques sur un plomb
de Pech Maho (Aude). Revue archéologique de Narbonnaise 21(1):19-59.
Lemercier, O. 2012 Interpreting the beaker phenomenon in Mediterranean France: an

Iron Age analogy. Antiquity 86(331):131-143.

Lenorzer, S. 2006 Pratiques funéraires du Bronze final lllb au premier age du Fer en
Languedoc occidental et Midi-Pyrénées: approche archéo-anthropologique des
nécropoles a incinération. Bulletin de la Société préhistorique francaise
103(3):622-625.

Leonesi, S. 2015 The mystery of the six degrees of separation, part I: from order to
random. Lettera Matematica 3(3):121-127.

Leroy, F., L. Bouby and F. Guibal 2000 Les gisements protohistoriques de I’étang de
Thau (Hérault). Temps et espaces culturels du Vle au lle millénaire en France du
Sud, Ve Rencontres Méridionales de Préhistoire Récente, Nimes: Association
pour le développement de I'archeologie en Languedoc-Rousillon.

Lewin, K. 1936 Principles of topological psychology. New York and London: McGraw—
Hill.

Lewin, K. 1951 Field theory in social science. New York: Harper.

18



Lilley, I. 2006 Archaeology, diaspora and decolonization. Journal of Social Archaeology
6(1):28-47.

Ling, J., Z. Stos-Gale, L. Grandin, K. Billstrom, E. Hjarthner-Holdar and P.-O. Persson
2014 Moving metals Il: provenancing Scandinavian Bronze Age artefacts by lead
isotope and elemental analyses. Journal of Archaeological Science 41:106—-132.

Llinas, C. and A. Robert 1971 La nécropole de Saint-Julien a Pézenas. Fouilles 1969—
1970. Revue archéologique de Narbonnaise 4(1):1-29.

Lo Schiavo, F. 2008 La metallurgia sarda: relazioni fra Cipro, Italia e la Penisola Iberica.
Un modello interpretativo. In S.C. Pérez, N.R. Fontanals and X.L.A. Pita (eds),
Contacto cultural entre el Mediterrdneo y el Atldntico:(siglos XlI-VIl ane): la
precolonizacion a debate, pp.417-436. Madrid: Escuela Espafiola de Historia y
Arqueologia en Roma.

Lo Schiavo, F.L. 2010 Le fibule dell'ltalia meridionale e della Sicilia dall'eta del bronzo
recente al VI secolo aC. Stuttgart: Franz Steiner Verlag.

Loizou, E. 2016 Late Bronze Age harbours in the Aegean. Towards another theoretical
approach. Skyllis 16:118-125.

Long, L. 2004 Les épaves protohistoriques de la céte gauloise et de la Corse:(Vle—llle
siecles avant J.C.). La circulacié d’amfores al Mediterrani occidental durant la
Protohistoria (segles VIII-III aC): aspectes quantitatius i analisi de continguts
Calafell: Departament de Prehistoria, Historia Antiga i Arqueologia.

Long, L. 2005 Les amphores commerciales aux Vle et Ve siécles av. J.-C. en
Méditerranée occidentale. In M.E.e.D. Ramseyer (ed.), Amphore a la mer!
Epaves grecques et étrusques. Catalogue d’exposition, pp.55-61. Barcelona:
Laténium, Hauterive.

Long, L., P. Pomey and J.-C. Sourisseau 2002a Les Etrusques en mer: épaves d'Antibes d
Marseille. Marseille: Edisud.

Long, L., P. Pomey and J.-C. Sourisseau 2002b Les Etrusques en mer: épaves d’Antibes d
Marseille. Marseille: Edisud.

Long, L., M. Rival and L.-F. Ganté 2006 L'épave Grand Ribaud F: un chargement de
produits étrusques du début du Ve siécle avant J.-C. In, Gli Etruschi da Genova
ad Ampurias, pp.1000-1041. Istituti editoriali e poligrafici internazionali.

Lépez Cachero, F. and C. Rovira 2012 El mén funerari a la depresid prelitoral catalana
entre el Bonze Final i la primera Edat del Ferro: ritual y dinamisme social a partir
del registre arqueologic. In M.C. Rovira, F.J. Lépez-Cachero and F. Maziere (eds),
Las necrdpoli d’incineracio entre I'Ebre i el Tiber (segles IX-VI a. C.):
metodologia, practiques funeraries i societat, pp.37-55. Barcelona: Museu
d’Arqueologia de Catalunya. Monografies.

Lépez Cachero, F.J. 2005 Necrdpolis de Can Piteu-Can Roqueta (Sabadell) en el contexto
del Bronce Final y Primera Edad del Hierro en el Vallés, Departamento de
Arqueogia, Universidad de Barcelona, Barcelona.

Lépez Castro, J.L., A. Ferjaoui, A. Mederos Martin, V. Martinez Hahnmdiiller and I. Ben
Jerbania 2016 La colonizacién fenicia inicial en el Mediterrdneo central: nuevas
excavaciones arqueoldgicas en Utica (Tunez). Trabajos de Prehistoria 73(1):68—
89.

19



Lorrio, A.J. 2008 Qurénima: el Bronce Final del sureste en la Peninsula Ibérica. Alicante:
Real Academia de la Historia. Universidad de Alicante.

Lucas-Pellicer, M. and P. Ramos 1993 Transporte maritimo del metal como materia
prima durante el Bronce Final. Cuadernos de Prehistoria y Archeologia
Universidad Autononoma de Madrid 20:107-131.

Maass-Lindemann, G. 1983 Chorreras 1980. Madrider Mitteilungen 24(24):76—103.

Malainey, M.E. 2011 A consumer's guide to archaeological science: analytical
techniques. New York: Springer.

Malkin, 1. 2011 A small Greek world: networks in the Ancient Mediterranean. New York:
Oxford University Press.

Maluquer de Motes, J. 1984 La necrdpolis paleoibérica de Mas de Mussols, Tortosa
(Tarragona). Barcelona: Programa de investigaciones protohistdricas.

Mansel, K. 1998 Studien zum Trachtzubehér der dlteren Eisenzeit am Golfe du Lion und
im Ampurddn. Rahden: Internationale Archdologie.

Mansfeld, G. 1973 Die Fibeln der Heuneburg 1950-1970: ein Beitrag zur Geschichte der
Spdthallstattfibel. Berlin: de Gruyter.

Marlasca, R., M. Rovira, X. Carlts, C. Lara, J. Lopez Cachero and N. Villena 2005
Materiales de importacion en la necrépolis de incineracién de Can Piteu-Can
Roqueta (Sabadell, Barcelona). In, El Periodo Orientalizante: Actas del Il
Simposio Internacional de Arqueologia de Meérida. Protohistoria del
Mediterrdneo Occidental. , pp.1039-1049. Consejo Superior de Investigaciones
Cientificas, CSIC.

Martin, A.M. 2005 La cronologia fenicia. Entre el Mediterraneo Oriental y el Occidental.
El periodo orientalizante: Actas del Ill Simposio Internacional de Arqueologia de
Mérida, Protohistoria del Mediterraneo Occidental, Madrid: Consejo Superior
de Investigaciones Cientificas, CSIC.

Martin Hernandez, C. 2013 Phoencian trade of raw materials and changes in metal
production patterns in sw Iberia during the orientalizing period. Metalla
20.2:17-24.

Martinez-Séve, L. 2012 Les diasporas grecques du Vllle a la fin du llle siécle av. J.-C.
Pallas 89:9-14.

Mascort i Roca, M., J. Sanmarti i Greco and J. Santacana Mestre 2015 L’establiment
protohistoric d’Aldovesta (Benifallet, Baix Ebre). Un punt clau del comerg fenici
a la Catalunya meridional.

Mata, D.R. 1991 Los fenicios en la Bahia de Cadiz, segun el Castillo de Dofa Blanca.
Treballs del Museu Arqueologic d'Eivissa e Formentera. 24:89-100.

Mata, D.R. 2018 Gadir, su estructura plural. Un modo de ver su fundacidn fenicia en el
espacio y en el tiempo. Onoba: Revista de arqueologia y antigiiedad 6: 249-288.

Mata, D.R. and F. Gomez Toscanos 2008 El final de la Edad del Bronce en el Suroeste
Ibérico y los inicios de la colonizacion fenicia en Occidente. In S. Celestino, N.
Rafel and X.-L. Armada (eds), Contacto cultural entre el Mediterrdneo y el
Atldantico:(siglos XlII-VIl ane): la precolonizacion a debate, pp.323—354. Madrid:
Escuela Espafiola de Historia y Arqueologia en Roma.

Mata, D.R. and C.J. Pérez 1995 El poblado fenicio del Castillo de Dofia Blanca:(El Puerto
de Santa Maria, Cadiz). Revista de historia de El Puerto 15:123—-125.

20



Matthaus, H. 2001 Studies on the Interrelations of Cyprus and Italy during the 11th to
9th Centuries BC A Pan-Mediterranean Perspective. In L. Bonfante and V.
Karageorghis (eds), Italy and Cyprus in Antiquity 1500-450 BC, pp.153—-214.
Nicosia: Italian Academy for Advanced Studies in America at Columbia
University.

Maziere, F. 2004 Approches quantitative et chronologique des amphores en
Roussillon:(Vle—llle s. av. J.-C). La circulacié d'amfores al Mediterrani occidental
durant la Protohistoria (segles VIII-III aC), Calafell: Departament de Prehistoria,
Historia Antiga i Arqueologia.

Mele, A. 1979 Il commercio greco arcaico: prexis ed emporie. Naples: Ecole Francaise de
Rome.

Menezes, M.B.C., S. Kim and R. Huang 2017 Constructing a Watts-Strogatz network
from a small-world network with symmetric degree distribution. Plos One
12(6):1-9.

Meskell, L. 2005 Archaeologies of materiality. Oxford: Blackwell.

Milcent, P.-Y. 2004 Le premier dge du Fer en France centrale. Rennes: Mémoires de la
Société préhistorique francaise.

Milcent, P.-Y. 2013 Le temps des élites en Gaule atlantique: chronogie [sic] des mobiliers
et rythmes de constitution des dépots métalliques dans le contexte européen
(Xllle=Vile S. av. J.C.). Rennes: Presses universitaires de Rennes.

Milgram, S. 1967 The small world problem. Psychology Today 2(1):60-67.

Miller, D. 2005 Materiality. Durham: Duke University Press.

Miller, D. 2007 Stone age or plastic age? Archaeological Dialogues 14(1):23-27.

Miller, J. and J.C. Miller 2018 Statistics and chemometrics for analytical chemistry. New
York: Pearson education.

Miller-Bonney, E., K. Franklin and J. Johnson 2016 Incomplete Archaeologies:
Assembling Knowledge in the Past and Present. Oxford: Oxbow Books.

Millotte, J.-P. 1963a La place du Massif Central dans la France protohistorique. Bulletin
de la Société préhistorique francaise 60(60):663—687.

Millotte, J.-P. 1963b Le Jura et les plaines de Saéne aux dges des métaux: Presses Univ.
Franche-Comté.

Mills, B.J. 2017 Social network analysis in archaeology. Annual Review of Anthropology
46(1):379-397.

Mills, B.J., J.J. Clark, M.A. Peeples, W.R. Haas, J.M. Roberts, J.B. Hill, D.L. Huntley, L.
Borck, R.L. Breiger and A. Clauset 2013 Transformation of social networks in the
late pre-Hispanic US Southwest. Proceedings of the National Academy of
Sciences 110(15):5785-5790.

Mills, B.J., M.A. Peeples, W.R. Haas, L. Borck, J.J. Clark and J.M. Roberts 2015
Multiscalar perspectives on social networks in the late prehispanic Southwest.
American Antiquity 80(1):3—-24.

Mitchell, J.C. 1969 Social networks in urban situations: analyses of personal
relationships in Central African towns. Manchester: Manchester University
Press.

Mitchell, J.C. 1974 Social networks. Annual Review of Anthropology 3(1):279-299.

21



Mizoguchi, K. 2009 Nodes and edges: a network approach to hierarchisation and state
formation in Japan. Journal of Anthropological Archaeology 28(1):14-26.

Moatti, C. 2012 Mobilités et circulations: approches historiographique et conceptuelle.
Mobilités grecques. Mouvements, réseaux, contacts en MEéditerranée, de
I’époque archaique a I'époque hellénistique 46:46—-47.

Mohen, J.-P. 1980 L'dge du Fer en Aquitaine du Ville au llle siécle avant Jésus-Christ.
Paris: Société préhistorique francaise.

Mol, A.A.A., M.L.P. Hoogland and C.L. Hofman 2015 Remotely local: Ego-networks of
late pre-colonial (AD 1000-1450) Saba, north-eastern Caribbean. Journal of
Archaeological Method and Theory 22(1):275-305.

Montero Ruiz, |. 2018 La procedencia del metal: consolidacién de los estudios con
isdtopos de plomo en la Peninsula Ibérica. Revista d'arqueologia de Ponent
28:311-328.

Montero Ruiz, |., M.A.H. Ortiz and J.F.S. Zalduegui 2007 El depdsito de la ria de Huelva:
procedencia del metal a través de los resultados de andlisis de isotopos de
plomo. El hallazgo leonés de Valdevimbre y los depdsitos del Bronce Final
atlantico en la Peninsula Ibérica, Leon: Consejeria de Cultura y Turismo.

Montero Ruiz, I., N. Rafel, M. Rovira, X. Armada, R. Graells, M. Hunt, M. Murillo
Barroso, M. Renzi and M. Santos 2012a El cobre de Linares como elemento
vinculado al comercio fenicio en El Calvari de El Molar (Tarragona). Revista de
prehistoria de Andalucia 3:167-184.

Montero Ruiz, I. and M. Renzi 2012 Metalurgia en la Meseta Sur: sintesis sobre el
primer milenio a.c. In J. Morin de Pablos and D. Urbina (eds), E/ Primer Milenio
a.c. en la Meseta Central: de la" longhouse al oppidum”, pp.341-350. Madrid.

Montero Ruiz, I.,, M. Santos Retolaza, C. Rovira Hortala, M. Renzi, M. Murillo-Barroso,
M.A. Hunt Ortiz, M. Gener Moret and P. Castanyer 2011 Lingotes plano-
convexos de cobre en la primera mitad del | milenio AC en la Peninsula Ibérica.
Boletin de la Asociacion Espafiola amigos de la arqueologia 46:99-119.

Montero Ruiz, I.,, M. Santos Retolaza, C. Rovira Hortala, M. Renzi, M. Murillo-Barroso,
M.A. Hunt Ortiz, M. Gener Moret and P. Castanyer 2012b Lingotes plano-
convexos de cobre en la primera mitad del | milenio AC en la Peninsula Ibérica.
Boletin de Aso- ciacion espanola de amigos de la Arqueologia 46:99-119.

Mordant, C. 2001 Le dépot d'Arcy-sur-Cure et les dépbts du Bronze final lllb de la
Bourgogne occidentale. In C.T. Leroux (ed.), Du monde des chasseurs a celui des
meétallurgistes : changements technologiques et bouleversements humains de
I'’Armorique aux marges européennes, des prémices de la néolithisation a
I'entrée dans [Ihistoire, hommages scientifiques a la mémoire de Jean
L’Helgouach et mélanges offerts a Jacques Briard, pp.207-216. Rennes: Revue
archéologique de I'Ouest.

Morel, J.-P. 1983 Les relations économiques dans |'Occident grec. Publications de
I’Ecole francaise de Rome 67(1):549-580.

Moreno, J.L. 1934 Who shall survive?: a new approach to the problem of human
interrelations. New York: Nervous and Mental Disease Publishing Co.

Morris, I. 2003 Mediterraneanization. Mediterranean Historical Review 18(2):30-55.

Moscati, S. 2001 The Phoenicians. London and New York: IB Tauris.

22



Moyat, P., A. Dumont, J.-F. Mariotti, T. Janin, S. Greck, L. Bouby, P. Ponel, P. Verdin and
S. Verger 2010 Découverte d’un habitat et d’'un dépot métallique non funéraire
du Vllle s. av. J.-C. dans le lit de I'Hérault a Agde, sur le site de La Motte.
Jahrbuch des Rémisch-Germanischen Zentralmuseums Mainz 54(1):53-84.

Muckelroy, K. 1978 Maritime archaeology: Cambridge University Press.

Muckelroy, K. 1980 Two bronze age cargoes in British waters. Antiquity 54(211):100—
109.

Muckelroy, K. 1981 Middle Bronze Age trade between Britain and Europe: a maritime
perspective. Proceedings of the Prehistoric Society, Cambridge: Cambridge
University Press.

Muckelroy, K. and P. Baker 1980 The Bronze Age site off Moor Sand, Salcombe, Devon
An interim report on the 1979 season. International Journal of Nautical
Archaeology 9(2):155-158.

Munoz, V. 2006 El Coll (Llinars del Vallés): una segona tomba del Ferro I. Cypsela:
revista de prehistoria i protohistoria (16):183—-194.

Munson, J. 2013 From metaphors to practice. Journal of Archaeological Method and
Theory 22(2):428-460.

Murillo-Barroso, M., I. Montero-Ruiz, N. Rafel, M.A. Hunt Ortiz and X.L. Armada 2016
The Macro-Regional Scale of Silver Production in | beria During the First
Millennium BC in the Context of Mediterranean Contacts. Oxford Journal of
Archaeology 35(1):75-100.

Murray, W.M. 1987 Do modern winds equal ancient winds? Mediterranean Historical
Review 2(2):139-167.

Mitzel, S. 2009 Networks as culturally constituted processes: a comparison of
relational sociology and actor-network theory. Current Sociology 57(6):871-887.

Nantet, E. 2010 Le tonnage des navires de commerce en Méditerranée du Vllle siécle
av. I’é. Chr. Au Vlle siecle de I'é. Chr, Paris 1,

Nantet, E. and P. Pomey 2016 Phortia: le tonnage des navires de commerce en
Meéditerranée: du Vllle siecle av. I’ére chrétienne au Vlle siecle de I'ere
chrétienne. Rennes: Presses Universitaires de Rennes.

Naso, A. 2003 | bronzi etruschi e italici del Rémisch-Germanisches Zentralmuseum.
Bonn: Dr. Rudolf Habelt.

Navarro, R. 1970 Las fibulas en Catalufia. Barcelona: Universitat de Barcelona. Instituto
de Arqueologia y Prehistoria.

Nebelsick, L. 2000 Drinking against death. Altorientalische Forschungen 27(2):211-241.

Needham, S., M. Bates, C.J. Frieman and D. Parham 2013 Claimed by the sea: Salcombe,
Langdon Bay, and other marine finds of the Bronze Age. London: Council for
British Archaeology.

Needham, S. and N. Dean 1987 La cargaison de Langdon Bay a Douvres (Grande-
Bretagne): La signification pour les échanges a travers la Manche. Les relations
entre le continent et les lles Britanniques a I’Age du Bronze, Actes du colloque
de Lille dans le cadre du 22éme Congres Préhistorique, Paris.

Needham, S. and C. Giardino 2008 From Sicily to Salcombe: a mediterranean bronze
age object from British coastal waters. Antiquity 82(315):60-72.

23



Negueruela, 1. 2004 Hacia la comprensidon de la construccién naval fenicia segun el
barco «Mazarrén-2» del siglo VII aC. In Victoria Pena, C. G.Wagner and A.
Mederos (eds), La Navegacion Fenicia: Tecnologia Naval y Derroteros, pp.227—
278. Madrid: Centro de Estudios Fenicios y Punicos.

Negueruela, I., J. Pinedo, M. Gomez, A. Mifnano, |. Arellano and J. Barba 2000
Descubrimiento de dos barcos fenicios en Mazarréon (Murcia). In M. Barthélemy
and M.E. Aubet (eds), Congreso Internacional de Estudios Fenicios y Punicos,
pp.1671-1679. Cadiz.

Neumaier, J. 1996 Colgantes zoomorfos de las costas valenciana y catalana. Quaderns
de prehistoria i arqueologia de Castell6(17):255-262.

Newman, M.E. 2003 Analysis of weighted networks. Physical Review 70(5):56—131.

Nickels, A. 1990 Essai sur le développement topographique de la nécropole
protohistorique de Pézenas (Hérault). Gallia 47:1-27.

Nickels, A., G. Marchand, M. Schwaller, H. Duday and P. Columeau 1989 Agde, la
nécropole du premier Age du Fer. Revue Archéologique de Narbonnaise.
Suppléments 19:1-499.

Nickels, A., C. Pellecuer, C. Raynaud, J. Roux and M. Adgé 1981 La nécropole du ler Age
du Fer d'Agde: les tombes a importations grecques. Mélanges de ['école
francaise de Rome 93(1):89-125.

Niemeyer, H.G. 1982 El yacimiento fenicio de Toscanos: balance de la investigacion
1964-1979. Huelva arqueoldgica 6:101-130.

Niemeyer, H.G. 2002 The Phoenician Settlement at Toscanos: urbanization and
function. In M. Bierling and G. Seymour (eds), The Phoenicians in Spain: an
archaeological review of the eighth-sixth centuries BCE, pp.31-48. Indiana:
Eisenbrauns.

Nizzo, V. 2007 Ritorno ad Ischia: dalla stratigrafia della necropoli di Pithekoussai alla
tipologia dei materiali. Naples: Centre Jean Bérnard.

Nordez, M. 2017 L'Age du Bronze moyen atlantique au prisme de la parure: recherches
sur les ornements corporels en bronze de France atlantique et des régions
voisines entre le milieu du XVe et la fin du XIVe siécle avant notre ére, Toulouse
2, Toulouse.

Ngrgaard, H.W. 2017 Portable XRF on prehistoric bronze artefacts: limitations and use
for the detection of Bronze Age metal workshops. Open Archaeology 3(1):101—
122.

Orlandini, P. 1965 Gela. Depositi votivi di bronzo premonetale nel santuario di Demetra
Thesmophoros a Bitalemi. Annali dell'lstituto Italiano di Numismatica 12-14:1—
20.

Orsi, P. 1906 Gela: scavi del 1900-1905. Gela: Accadmia dei Lincei.

Osborne, R. 1991 The potential mobility of human populations. Oxford Journal of
Archaeology 10(2):231-252.

Pace, R. and S. Verger 2012 Les plus anciens objets en bronze dans les sanctuaires de la
Grande-Grece et de la Sicile: les cas du Timpone Motta en Sybaritide et de
Bitalemi a Gela. Collections électroniques de I'INHA. Actes de colloques et livres
en ligne de I’Institut national d'histoire de l'art.

24



Pachucki, M.A. and R.L. Breiger 2010 Cultural holes: beyond relationality in social
networks and culture. Annual Review of Sociology 36:205-224.

Page Moch, L. 2002 Les sentiers invisibles: espace, familles et migrations dans la France
du XIXe siecle Recherches d’histoire et sciences sociales, 83, Paris, éditions de
I’'EHESS, 1999. Sources, Problems, and Methods for the Study of Migration in
France. Annales de démographie historique 104(2):141-144.

Parker, A.J. 1992 Ancient shipwrecks of the Mediterranean and the Roman provinces
Oxford: Oxford University Press.

Pauli, L. 1971 Studien zur Golasecca-kultur. Heidelberg: Mitteilungen des Deutschen
Archédologischen Instituts, ROmische Abteilung

Peeples, M.A. and J.M. Roberts Jr 2013 To binarize or not to binarize: relational data
and the construction of archaeological networks. Journal of Archaeological
Science 40(7):3001-3010.

Peirce, C.S. 1932 Collected papers of Charles S. Peirce, ed. Hartshorne, Weiss and Burks.
Cambridge: Harvard University Press.

Penedo, E., M. Sanchez, D. Martin and E. Gdmez 2001 La necrdpolis de incineracién de
la Primera Edad del Hierro en Arroyo Culebro (Leganés). In E. Penedo, M.
Sanchez, D. Martin and E. Gédmez (eds), Vida y muerte en Arroyo Culebro
(Leganés), pp.45—70. Madrid: Museo Arqueoldgico Regional.

Pernicka, E. 1999 Trace element fingerprinting of ancient copper: a guide to technology
or provenance. In S. M. M. Young, A.M. Pollard, P. Budd and R.A. Ixer (eds),
Metals in antiquity, pp.163—171. BAR-IS. Oxford: Archaeopress.

Pernicka, E. 2014 Provenance determination of archaeological metal objects. In B.W.
Roberts and C. Thornton (eds), Archaeometallurgy in global perspective:
methods and syntheses, pp.239-268. Berlin: Springer.

Pham, M.C.,, R. Klamma and M. Jarke 2011 Development of computer science
disciplines: a social network analysis approach. Social Network Analysis and
Mining 1(4):321-340.

Phillips, S. 2011 Networked glass: lithic raw material consumption and social networks
in the Kuril islands, Far Eastern Russia, Department of Archaeology, University of
Washington, Unpublished PhD thesis.

Piningre, J.-F. 1996 Nécropoles et société au premier dge du fer: le tumulus de
Courtesoult, Haute-Saéne. Paris: Editions de la Maison des sciences de I'homme.

Pohl, I. 1972 The iron age necropolis of Sorbo at Cerveteri. Stockholm: Svenska
Institutet | Rom.

Pollard, A.M. 2007 Analytical chemistry in archaeology. Cambridge Cambridge
University Press.

Pollard, A.M. and C. Heron 1996 Archaeological chemistry. Cambridge: Royal Society of
Chemistry.

Pollard, M. 2018 Beyond provenance: new approaches to interpreting the chemistry of
archaeological copper alloys: Leuven University Press.

Polzer, M. 2014 The Bajo de la Campana shipwreck and colonial trade in Phoenician
Spain. In J. Aruz, S.B. Graff and Y. Rakic (eds), Assyria to Iberia at the dawn of the
Classical Age, pp.230-242. New York: Metropolitan Museum of Art.

25



Polzer, M.E. 2008 Toggles and sails in the ancient world: rigging elements recovered
from the Tantura B Shipwreck, Israel. International Journal of Nautical
Archaeology 37(2):225-252.

Polzer, M.E. 2011 Early shipbuilding in the Eastern Mediterranean. In A. Catsambis, B.
Ford and H. Donny (eds), The Oxford Handbook of Maritime Archaeology,
pp.349-378. New York: Oxford University Press.

Pomey, P. 2006a Les navires étrusques: mythe ou réalité. In S. Gori and M.C. Bettini
(eds), Gli Etruschi da Genova ad Ampurias: Atti del XXIV Convegno di Studi
Etruschi ed Italici, Marseille-Lattes, 26 settembre — 1 ottobre 2002, pp.1000-
1012. Pisa: Istituti Editoriali e Poligrafici Internazionali.

Pomey, P. 2006b Reconstruction of Marseilles 6th century BC Greek ships. In C.
Beltrame (ed.), Boats, ships and shipyards: proceedings of the ninth
international symposium on boat and ship archaeology, Venice 2000, pp.57—65.
Oxford: Oxbow Books.

Pomey, P. and P. Poveda 2018 Gyptis: sailing replica of a 6th-century-BC Archaic Greek
sewn boat. International Journal of Nautical Archaeology 47(1):45-56.

Pomey, P. and P. Poveda 2019 Gyptis and the Archaic Greek sewn-boat technique.
International Journal of Nautical Archaeology 48(2):416—426.

Pomey, P. and M. Rival 2002 Epave Grand Ribaud F. In L. Long, P. Pomey and J.C.
Sourisseau (eds), Les Etrusques en mer. Epaves d’Antibes a Marseille, pp.117—
119. Marseille: Edisud.

Pons, E. and J.-P. Pautreau 1994 La nécropole d'Anglés, La Selva (Gérone, Espagne) et
les relations Atlantique-Méditerranée a travers les Pyrénées au début de I'Age
du Fer. Aquitania 12:353-375.

Prell, C. 2013 Social network analysis: history, theory and methodology. Los Angeles and
London: Sage.

Primas, M. 1970 Die siidschweizerischen Grabfunde der dlteren Eisenzeit und ihre
Chronologie. Basel: Monographien zur Ur-und Friihgeschichte der Schweiz.

Py, M. 1993 Les gaulois du Midi. De la fin de I’'dge du Bronze a la conquéte romaine, la
memoire du temps. Paris: Hachette.

Py, M. 2009 Lattara. Comptoir gaulois méditerranéen entre Etrusques, Grecs et
Romains. Lattes: Editions Errance.

Quesada-Sanz, F. 1997 El armamento ibérico: estudio tipoldgico, geogrdfico, funcional,
social y simbdlico de las armas en la cultura ibérica (siglos VI-I aC). Montagnac:
Editions Monique Mergoil.

Radcliffe-Brown, A.R. 1940 On social structure. The Journal of the Royal Anthropological
Institute of Great Britain and Ireland 70(1):1-12.

Rafel, N. 1997 Colgantes de bronce paleoibéricos en el NE de la Peninsula Ibérica.
Algunas reflexiones sobre las relaciones mediterraneas. Pyrenae 28:99-117.

Rafel, N. 2002 Un tripode de tipo chipriota procedente de La Clota (Calaceite, Teruel).
Complutum 13:77-83.

Rafel, N. 2013 Una hipotesi verificada, 45 anys dels “fenicis a Catalunya”: Maluquer de
Motes entre fenicis i grecs. Revista D’Arqueologia De Ponent 23:437-442.

26



Rafel, N., I. Montero, M.C. Rovira and M.A. Hunt 2010a Sobre el origen y la cronologia
del tripode de wvarillas de La Clota (Calaceite, Teruel): nuevos datos
arqueométricos. Archivo Esparfiol de Arqueologia 83:47—65.

Rafel, N., I. Montero Ruiz, M.C. Rovira Gaspar and M.A. Hunt Ortiz 2010b Sobre el
origen y la cronologia del tripode de varillas de La Clota (Calaceite, Teruel)
nuevos datos arqueométricos. Archivo Espafiol de Arqueologia 83:47—65.

Rafel, N., J. Vives-Ferrandiz, X.-L. Armada and R. Graells i Fabregat 2008 Las
comunidades de la Edad del Bronce entre el Emporda y el Segura: espacio y
tiempo de los intercambios. In S. Celestino, N. Rafel and X.L. Armada (eds),
Contacto cultural entre el Mediterraneo y el Atlantico (siglos XII-VIIl ane). La
precolonizacion a debate, pp.239-271. Madrid: Consejo Superior de
Investigaciones Cientificas.

Ramon Torres, J. 1995 Las dnforas fenicio-punicas del Mediterrdneo central y
occidental. Barcelona: Universitat de Barcelona.

Ramos, P. 1993 Tipologia de lingotes de metal y su hallazgo en los depdsitos del Bronce
Final de la Peninsula Ibérica. CuPAUAM 20:73-105.

Reille, J.-L. 2001 L’'origine des meules a grains dans I'oppidum protohistorique de
Montlaures (Narbonne, Aude) du Vle au ler s. av. n. &. Documents d’archéologie
méridionale. Protohistoire du Sud de la France 24:201-206.

Renfrew, A.C. 1975 Trade as Action at a Distance: Questions of Integration and
Communication In J.A. Sabloff and C.C. Lamberg-Karlovsky (eds), Ancient
Civilization and Trade, pp.3—-59. Albuquergue: University of New Mexico Press.

Renfrew, C. and B. Paul 2008 Archaeology: theories, methods, and practice. London

: Thames & Hudson.

Renzi, M., I. Montero-Ruiz and M. Bode 2009 Non-ferrous metallurgy from the
Phoenician site of La Fonteta (Alicante, Spain): a study of provenance. Journal of
Archaeological Science 36(11):2584-2596.

Renzi, M., S. Rovira Llorens and I. Montero Ruiz 2012 Riflessioni sulla metallurgia fenicia
dell’argento nella Penisola Iberica. Notizie Archeologiche Bergomensi 20:185—
194.

Richter, G.M.A. 1915 Greek, Etruscan and Roman bronzes. New York: The Metropolitan
Museum of Art.

Ritzer, G. 2008 Sociological Theory. New York: McGraw-Hill Education.

Rivers, R., C. Knappett and T. Evans 2011 The Theran eruption and Minoan palatial
collapse: new interpretations gained from modelling the maritime network.
Antiquity 85(329):1008-1023.

Rivers, R., C. Knappett and T. Evans 2013 What makes a site important? Centrality,
gateways and gravity. In C. Knappett (ed.), Network analysis in archaeology:
new approaches to regional interaction, pp.125—-150. Oxford: Oxford Press.

Roberts, B. and C. Veysey 2011 Trading places. BMM 70:44-45.

Rolley, C. 1992 Les bronzes Grecs et Romains: recherches récentes. Revue
Archéologique 34:381-395.

Rolley, C. 1997 Encore les aphidrymata: Sur la fondation de Marseille, de Thasos et de
Rome. Annali di archeologia e storia antica 4:35-44.

27



Ropiot, V. 2007 Peuplement et circulation dans les bassins fluviaux du Languedoc
occidental, du Roussillon et de I'Ampourdan du IXe s. au début du lle s. av. n. ¢,
Université de Franche-Comté, Besancon.

Roudil, J.-L. 1972 L'Age du Bronze en Languedoc oriental. Klincksieck: Centre National
de la Recherche Scientifique.

Rouillard, P. 1991 Grecs et la Peninsule iberique: du Vllle au IVe siecle avant Jesus-
Christ. Paris: De Boccard.

Rouillard, P., E. Gailledrat and F.S. Sellés 2007 L'établissement protohistorique de La
Fonteta, fin Vllle-fin Vle siécle av. J.-C. Madrid: Casa de Veldazquez.

Rovira Hortala, C., M.A. Hunt Ortiz, I. Montero Ruiz, S. Rovira Hortald and F.J. Lépez
Cachero 2008 Caracterizacidon elemental e isotépica de bronces de la necrépolis
protohistdrica Can Piteu-Can Roqueta (Sabadell, Barcelona). In S. Rovira, M.
Garcia-Heras, M. Gener and |. Montero (eds), Actas VIl Congreso Ibérico de
Arqueometria, pp.448—457. Madrid: CSIC.

Rovira, S.a. and |. Montero 2018 Proyecto “Arqueometalurgia de la Peninsula
Ibérica”(1982—-2017). Trabajos de Prehistoria 75(2):223-247.

Rubert Garcia, D. 2005 El poblament del primer ferro a les terres del riu Sénia. Els
assentaments de la Moleta del Remei, Sant Jaume, la Ferradura i la Cogula
durant els segles VIl i VI ane, Department of Archaeology, Universitat de
Barcelona, Unpublished PhD thesis.

Rubert Garcia, D. and F. Alonso Garcia 2011 Phoenician trade in the North-East of the
Iberian Peninsula: a historiographical problem. Oxford Journal of Archaeology
30(1):33-56.

Ruiz, A. and M. Molinos 1993 Los iberos: andlisis arqueoldgico de un proceso historico.
Barcelona: Critica.

Ruiz Zapatero, G. 1985 Los Campos de Urnas del NE de la Peninsula Ibérica. 2 tomos,
Tesis Doctoral policopiada, Universidad Complutense, Madrid,

Ruiz-Galvez, M. 1995 El significado de la Ria de Huelva en el contexto de las relaciones
de intercambio y de las transformaciones producidas en la transicion Bronce
Final/Edad del Hierro. Complutum 5:129-155.

Ruiz-Galvez, M. 1999 Ancient routes and modern motorways: a lasting tradition of
communications in the Iberian Peninsula from the Bronze Age onwards.
Stockholm: The Mueum of National Antiquities.

Safadi, C. 2016 Wind and wave modelling for the evaluation of the maritime
accessibility and protection afforded by ancient harbours. Journal of
Archaeological Science: Reports 5:348—-360.

Salmon, P. 1887 Contribution a I'étude de la géographie préhistorique de la France.
Matériaux 21:221-227 and 421-424.

Samson, A.V. 2006 Offshore finds from the Bronze Age in North-Western Europe: the
shipwreck scenario revisited. Oxford Journal of Archaeology 25(4):371-388.

Sandars, N.K. 1957 Bronze age cultures in France. Cambridge: Cambridge University
Press.

Sanmarti, J. 2005 La conformacidon del mundo ibérico septentrional. Palaeohispanica
5:333-357.

28



Sanmarti, J. 2014 Long-term social change in Iron Age northern Iberia (ca. 700—-200 BC).
In A.B. Knapp and P. Van Dommelen (eds), The Cambridge prehistory of the
Bronze and Iron Age Mediterranean, pp.454-470. Cambridge: Cambridge
University Press.

Scheidel, W. 2012 ORBIS: the Stanford geospatial network model of the Roman World.
http://orbis.stanford.edu: Stanford University.

Schubart, H. 1976 Excavaciones en el Morro de Mezquitilla, 1976. Ampurias: revista de
arqueologia, prehistoria y etnografia 38:559-566.

Schubart, H. 1985 El Asentamiento Fenicio del s.“VIlIl aC. en el Morro de Mezquitilla
(Algarrobo, Malaga). In G. del Olmo Lete and M.E. Aubet (eds), Los Fenicios en la
Peninsula Ibérica, pp.59—83. Barcelona: AUSA.

Scott, J. and P.J. Carrington 2011 The SAGE handbook of social network analysis.
Thousand Oaks: SAGE Publications.

Shackley, M.S. 2010 Is there reliability and validity in portable X-ray fluorescence
spectrometry (PXRF). The SAA Archaeological Record 10(5):17-20.

Shackley, M.S. 2012 Portable X-ray fluorescence spectrometry (pXRF): the good, the
bad, and the ugly. Archaeology Southwest Magazine 26(2):1-8.

Sherratt, S. 1998 Sea Peoples and the economic structure of the late second millennium
in the Eastern Mediterranean: in honor of professor Trude Dothan. In T. Dothan,
G. Krakauer, S. Seymour, M. Ephraim, P. Amihay and B. Muriel (eds),
Mediterranean peoples in transition: thirteenth to early tenth centuries BCE,
pp.292-313. Jerusalem: Israel Exploration Society.

Sherratt, S. and A. Sherratt 1993 The growth of the Mediterranean economy in the
early first millennium BC. World Archaeology 24(3):361-378.

Sindbak, S.M. 2007 The small world of the Vikings: networks in early medieval
communication and exchange. Norwegian Archaeological Review 40(1):59-74.

Sindbak, S.M. 2015 Northern emporia and maritime networks. Modelling past
communication using archaeological network analysis. In J. Preiser-Kapeller and
F. Daim (eds), Harbours and maritime networks as complex adaptive systems,
pp.105-117. Mainz Mainz: Verlag des ROmisch-Germanischen Zentralmuseum.

Société Centrale de Sauvetage des Naufragés 1888 Canots de Sauvetage: Agde
(Hérault), 2 janvier. Annales du Sauvetage Maritime 23(2):11.

Solier, Y., G. Rancoule and M. Passelac 1976 La Naecropole de Las Peyros: Vle sidecle
av. J.-C., a Couffoulens (Aude). Revue archéologique de Narbonnaise 6.

Sommer, M. 2004 Die Phoniker und der interkontinentale fernhandel im weltsystem
der eisenzeit. In R. Rollinger and C. UIf (eds), Commerce and monetary systems
in the ancient world. Means of transmission and cultural interaction, pp.233—
244, Stuttgart: Franz Steiner Verlag.

Sopenia Genzor, G. 1987 Dioses, ética y ritos. Zaragoza: Prensas Universitarias de
Zaragoza.

Sgrensen, M.L.S. and R. Thomas 1989 The Bronze Age-lron Age transition in Europe:
aspects of continuity and change in European societies, c. 1200 to 500 BC.
Oxford: B.A.R.

Sourisseau, J.-C. 2011 La diffusion des vins grecs d'Occident du Vllle au Ve s. av. J.-C.
sources écrites et documents archéologiques. In M. Lombardo and T.E.

29



Cinquantaquattro (eds), La vigna di Dioniso: Vite, vino e culti in Magna Grecia.
Anti del quarantanovesimo convegno di studi sulla Magna Grecia, Taranto, 24—
28 settembre 2009, pp.145-252. Taranto: Istituto per la Storia e I’Archeologia
della Magna Grecia.

Soutou, A. and J. Arnal 1963 Le dépot de la Croix-de-Mus, Murviel-les-Béziers, Hérault,
et la datation du Launacien. Bulletin du Musée d’Anthropologie Préhistorique de
Monaco 10:173-210.

Stefaniuk, L. and C. Morhange 2010 Evoluzione dei paesaggi littorali nella depressione
sud-ovest di Cuma da 4000 anni. Il problema del porto antico. In A. Alessio, M.
Lombardo and A. Siciliano (eds), Cuma: Atti del quarantottesimo convegno di
studi sulla Magna Grecia, Taranto 27 Settembre — 1 Ottobre 2008, pp.305—-322.
Taranto: Istituto per la storia e I'archeologia della Magna Grecia.

Stos-Gale, Z.A. and N.H. Gale 2009 Metal provenancing using isotopes and the Oxford
archaeological lead isotope database (OXALID). Archaeological and
Anthropological Sciences 1(3):195-213.

Suarez Marquez, A., P. Aguayo de Hoyos, C. San Martin Montilla, J. Lopez Castro and M.
Carrilero Millan 1989 Abdera: una colonia fenicia en el Sureste de la Peninsula
Ibérica. Madrider Mitteilungen 30:135-151.

Sydow, W. 1995 Der hallstattzeitliche Bronzehort von Fliess im Oberinntal. Tirol: Berger.

Taffanel, O. 1956 Les civilisations pré-romaines dans la région de Mailhac, Aude. Etudes
Roussillonnaises 5:3-52.

Taffanel, O. 1974 Fouilles de 1974 a du bronze final en Bas-Languedoc audois. Bulletin
de la Commission archaéologique de Narbonne 36:19-27.

Taffanel, O., M. Louis and J. Taffanel 1958 Le premier age du fer Languedocien. Il: Les
nécropoles a incinération Bordighera-Montpellier. Montpellier: Institut
international d'étude Ligures.

Taffanel, O. and J. Taffanel 1962 Deux tombes de cavaliers du ler Age du Fer & Mailhac
(Aude). Gallia 20(1):3-32.

Taffanel, O., J. Taffanel and T. Janin 1998 La nécropole du moulin a Mailhac (Aude).
Montpellier: Association pour la Recherche Archéologique en Languedoc
Oriental (ARALO).

Tarditi, C. 2015 Metal finds from the votive deposits of the Archaic sanctuary of
Bitalemi, Sicily: typological and quantitative remarks. In E. Deschler-Erb and P.
Della Casa (eds), New Research on Ancient Bronzes: Acta of the XVilith
International Congress on Ancient Bronzes, pp.43-50. Zurich Studies in
Archaeology Ziirich: Chronos.

Tarditi, C. 2016 The metal objects from the sanctuary of Bitalemi and their context. In
H. Baitinger (ed.), Materielle Kultur und Identitdt im Spannungsfeld zwischen
mediterraner Welt und Mitteleuropa, pp.49—-67. Mainz: Verlag des Romisch-
Germanischen Zentralmuseums.

Tartaron, T.F. 2014 Maritime networks in the Mycenaean world. Cambridge Cambridge
University Press.

Tchernia, A. 1969 Recherches archéologiques sous-marines. Gallia 27(2):465-499.

Tendille, C. 1985 Annexe 3: Moules de fondeurs en pierre et mobiliers métalliques In B.
Dedet and M. Py (eds), L'occupation des rivages de I'étang de Mauguio (Hérault)

30



au Bronze final et au premiere Age du Fer. Tome 3: Syntheses et Annexes,
pp.103-116. Publication de I’Association pour la Recherche Archéologique en
Languedoc Oriental, Cahier 13. Caveirac: ARALO.

Thirlwall, M. 2002 Multicollector ICP-MS analysis of Pb isotopes using a 207Pb-204Pb
double spike demonstrates up to 400 ppm/amu systematic errors in TI-
normalization. Chemical Geology 184(3—4):255-279.

Thomsen, C. 1838 Beskrivelse over nogle mindre Fund af meerkelige Oldsager. Annaler
for Nordisk Oldkyndighed 39:162-170.

Tiboni, F. 2016 Tyrrhenian naval iconography during the first Iron Age: the origin of
Etruscan ships. The Mariner's Mirror 102(1):67-74.

Tilley, C. 1999 Metaphor and material culture. Oxford: Blackwell Publishing.

Tilley, C. 2004 The materiality of stone: explorations in landscape phenomenology.
Oxford: Berg Publishers.

Toffolo, M.B., A. Fantalkin, I.S. Lemos, R.C. Felsch, W.-D. Niemeier, G.D. Sanders, |.
Finkelstein and E. Boaretto 2013 Towards an absolute chronology for the
Aegean Iron Age: new radiocarbon dates from Lefkandi, Kalapodi and Corinth.
PLoS One 8(12):831-817.

Toledo i Mur, A. and P. De Palol 2006 La necropolis d'incineracio del Bronze final
transicio a I'edat del Ferro de Can Bech de Baix, Agullana (Alt Emporda, Girona):
els resultats de la campanya d'excavacio de 1974. Girona: Museu d'Arqueologia
de Catalunya.

Torres, M. 2002 Tartessos. Madrid: Real Academia de la Historia.

Tourette, C. 2006 Etude de synthése & la Pointe de Rochelongue, Agde (Hérault).
Marseille: DRASSM.

Trachsel, M. 2004 Untersuchungen zur relativen und absoluten Chronologie der
Hallstattzeit. Bonn: Universitatsforschungen zur prahistorischen Archéologie.

Ugolini, D. 1993 Civilisation languedocienne et ibérisme: un bilan de la question (Vlle—
IVe siecles avant J.-C.). Documents d'archéologie méridionale 16(1):26—40.

Ugolini, D. 2010 Présences étrangeres méditerranéennes sur la cote du Languedoc-
Roussillon durant I'dge du Fer: de la fréquentation commerciale aux
implantations durables. Pallas 84:83—-110.

Ugolini, D. 2018 L’identité face au commerce: exemples languedociens. Contacts et
acculturations en Méditerranée occidentale: hommages a Michel Bats, Hyéeres-
les-Palmiers: Editions Errance, Centre Camille Jullian.

Vallon, J. 1984 Les tertres funéraires protohistoriques des environs du Pic Saint-Loup
(Hérault). Montpellier: Société Archéologique de Montpellier.

Van de Noort, R. 2004 An ancient seascape: the social context of seafaring in the early
Bronze Age. World Archaeology 35(3):404-415.

van Dommelen, P. 2012 Colonialism and Migration in the Ancient Mediterranean.
Annual Review of Anthropology 41:393-409.

Van Oyen, A. 2016 Networks or work-nets? Actor-Network Theory and multiple social
topologies in the production of Roman terra sigillata. In T. Brughmans, C. Anna
and C. Fiona (eds), The connected past: challenges to network studies in
archaeology and history, pp.35-56. Oxford: Oxford University Press.

31



Verger, S. 2000 Des objets languedociens et hallstattiens dans le sanctuaire d'Héra a
Pérachora (Corinthe). In T. Janin (ed.), Mailhac et le Premier Age du Fer en
Europe occidentale: hommages a Odette et Jean Taffanel. Actes du colloque
international de Carcassonne, 17-20 septembre 1997, pp.387-410.
Monographies d’archéologie méditerranéenne 7. Lattes: CNRS Editions.

Verger, S. 2003 Des objets gaulois dans les sanctuaires archaiques de Gréce, de Sicile et
d'ltalie. Comptes rendus des séances de I'’Académie des Inscriptions et Belles-
Lettres 147(1):525-573.

Verger, S. 2005 Sur les chemins merveilleux des vierges hyperboréennes: parures
féminines septentrionales et circulations votives en Méditerranée a l'époque
archaique. Paris: Archéologies d'Orient et d'Occident et Sciences des textes.

Verger, S. 2006 A propos de vieux bronzes du dépot d'Arbedo (Italie): essai de
séquencage d'un ensemble complexe. In G. Bataille and J.-P. Guillaumet (eds),
Les dépdts métalliques au second dge du Fer en Europe tempérée. Actes de la
table ronde de Bibracte, 13—14 octobre 2004, pp.23-55. Collection Bibracte 11.
Glux-en-Glenne: Centre archéologique européen.

Verger, S. 2007 Les Etrusques, I'ltalie du Nord et I'Europe transalpine (Xle-Ve s. av. J.-C).
Les Dossiers d’Archéologie 322:94-101.

Verger, S. 2008 Quelques synchronismes dans les relations entre [|’Europe
hallstattienne et les cultures de la Méditerranée occidentale. In A. Lehoérff
(ed.), Construire le temps. Histoire et méthodes des chronologies et calendrier
des derniers millénaires avant notre ére en Europe occidentale. Actes du XXXe
colloque international de Halma-ipel, (Lille, 7-9 décembre 2006), pp.251-274.
Collection Bibracte 16. Glux-en-Glenne: Centre archéologique européen.

Verger, S. 2011 Dévotions féminines et bronzes de I'extréme Nord dans le
thesmophorion de Géla. In F. Quantin (ed.), Archéologie des religions antiques:
Contributions a I’étude des sanctuaires et de la piété en Méditerranée (Gréce,
Italie, Sicile, Espagne), pp.15-76. Cahiers d’histoire, d’archéologie et de
littérature antiques de I’'UPPA, ARCHAIA 1. Pau: Presses de I'Université de Pau
et des pays de I’Adour.

Verger, S., A. Dumont, P. Moyat and B. Mille 2007 Le dép6t de bronzes du site fluvial de
La Motte a Agde (Hérault). Jahrbuch des Rémisch-Germanischen
Zentralmuseums 54:85-171.

Verger, S. and L. Pernet 2013 Une Odyssée gauloise: parures de femmes a l'origine des
premiers échanges entre la Gréce et la Gaule. Montpellier: Editions Errance.

Vicsek, L.M., G. Kiraly and H. Konya 2016 Networks in the social sciences: Comparing
actor-network theory and social network analysis. Corvinus Journal of Sociology
and Social Policy 7(2):77-102.

Vives Ferrandiz, J. 2006 Notas Historiograficas sobre los estudios fenicios en el pais
valenciano. Archivo de Prehistoria Levantina 26:293-321.

Vives-Ferrandiz, J. 2009 Negotiating colonial encounters: hybrid practices and
consumption in Eastern Iberia (8th—6th centuries BC). Journal of Mediterranean
Archaeology 21(2):241-72.

Vives-Ferrandiz, J. 2015 Mediterranean Networks and material connections: a view
from eastern Iberia and The Balearic Islands (12th—8th Centuries BC). In A. Babbi

32



(ed.), The Mediterranean Mirror: Cultural Contacts in the Mediterranean Sea
Between 1200 and 750 BC. Schnell & Steiner GmbH., pp.161-175. Mainz: Verlag
des ROmisch-Germanischen Zentralmuseums.

Wang, Q., S. Strekopytov, B.W. Roberts and N. Wilkin 2016 Tin ingots from a probable
Bronze Age shipwreck off the coast of Salcombe, Devon: composition and
microstructure. Journal of Archaeological Science 67:80-92.

Warner, W.L. and P.S. Lunt 1941 The social life of a modern community. New Haven:
Yale University Press.

Watts, D.J. and S.H. Strogatz 1998 Collective dynamics of ‘small-world’ networks.
Nature 393(6684):440-442.

White, H.C., S.A. Boorman and R.L. Breiger 1976 Social structure from multiple
networks. |. Blockmodels of roles and positions. American Journal of Sociology
81(4):730-780.

Whitewright, J. 2011 The potential performance of ancient Mediterranean sailing rigs.
International Journal of Nautical Archaeology 40(1):2-17.

33



APPENDICES

34



