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(El Puerto de Santa María, Spain) c. 750-550 BCE 

 
 

Abstract 
 

 This dissertation uses scientific analysis of pottery to examine social and economic 

process at a Phoenician colony in the Bay of Cádiz, Spain.  Previous research on the Phoenician 

colonial economies has neglected social and diachronic dynamics, due to a lack of adequate data 

and proper theoretical frameworks.  I address these shortcomings by examining the relative 

effect of the colonial encounter on Phoenician and indigenous potters, and studying changes in 

the organization of production over the duration of the Phoenician colonization.  I accomplish 

this using a ‘colonial economic history,’ which combines a critical postcolonial perspective, 

anthropological methods for the study of production and knowledge transmission, and scientific 

(chemical, microscopic) data.  I apply this approach to 169 pottery fragments from the site of El 

Castillo de Doña Blanca (CDB).  The sample is structured to allow a comparison of Phoenician 

and indigenous practices, and of four chronological phases spanning the 8th to 6th centuries 

BCE. Visual examination of the samples combined with Neutron Activation Analysis (NAA), 

portable X-Ray Fluorescence spectrometry (pXRF), and petrographic microscopy provides a 

basis for identifying technological practices and trends related to raw material use, vessel 

formation, and surface treatment. These in turn are used to infer the organization of production, 

and continuity in knowledge transmission among potters.  The results shed light on the effect that 

the colonial environment had on the activities of both indigenous and Phoenician producers, as  

well as on CDB’s economic development, between c. 750 and 550 BCE. 
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archaeologists should be, both Diego and Larry also share a deep appreciation for the finer things 

of life, and so it was over a heaping platter of typical portuense seafood, and through a long 

discussion of the aesthetic and moral dimensions of archaeological inquiry, that Diego gave me 

his permission to work with the pottery from Doña Blanca.  My research has since then been 

expertly facilitated by Carmen Pérez, who is spearheading the ongoing publication work at the 
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collaborations (no doubt the first of many!). Antonio also introduced me to Salvador 

Domínguez-Bella, who provided crucial advice on the geology of the Bay of Cádiz and was a 
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 During the preparation and follow-up to my time in Spain, I benefited from the advice 

and critique of scholars and peers almost too numerous to mention.  My work in Spain was made 

possible by a generous grant from the Council on Library and Information Resources.  I owe 

particular thanks to the members of my committee – Peter Machinist, Rowan Flad, and Sid 

Carter – as well as to scholars who provided particularly timely help and feedback, including 

Jason Ur, Matt Liebman, Joe Greene, Dennis Braekmans, Bryen Garnan, Peter van Dommelen, 

Birgitte Treumann, , Jeff Quilter, Jenny Meanwell, and Carl Lamberg-Karlovsky.  Adam Aja, 

Dennis Piechota, and Lesley Frame all gave me timely assistance with the pXRF.  To the support 

staff at the Departments of Near Eastern Languages and Civilizations and Anthropology, I am 
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and Cris Paul.  My writing in 2014-2015 was made more far more bearable by the cheerful 
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the Tozzer Library.  Robert Ackert was also a great help as I burned through bulb after bulb on 

the petrographic microscope in the Archaeology Multi-User Lab.  Cathy Alexander is to thank 

for re-tracing and inking the pottery drawings from CDB and from San Fernando, and for 

applying all her skill to the task.  I couldn’t be more pleased with the result! 

 I am particularly thankful to the Michael Glascock and Shiloh Bender at the University of 

Missouri Research Reactor for generously providing me with NAA data for the first half of my 

samples even after my funding fell through.  This work would obviously be impossible without 

those results.  I also want to thank the Center for Materials Research in Archaeology and 

Ethnology (CMRAE) at MIT, since my research was made possible by the course in ceramic 

analysis that I took there (headed by Sid Carter and Jenny Meanwell).  John Yellen at NSF also 

provided patient and helpful feedback on several proposals.  In addition to the Tozzer Library, 

much of my writing was carried out in the Hi Rise Café on Mass Ave in Cambridge, La 

Cacharrería in Seville, and Court St. Grocers in Brooklyn.  My thanks to them and their staff for 
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Naseem Surhio, Enoch Lambert have been my brothers in arms through it all, as has Max 

Edwards.  Yitzchak Jaffe and Jeff Dobereiner helped spur me along in my final year with their 

enthusiasm about future collaborative work. 

 As I moved forward with my dissertation, a number of individuals appeared alongside me 

as mentors and guides.  Perhaps the most influential is Davíd Carrasco who showed me that I 

could bridge my fascination with archaeology and my desire to make the world a more just 

place.  Profe Carrasco sewed in fields that had been turned already by the likes of Gilbert Beaune 

at the Lycée Stanislas, as well as Albert Camus, Dietrich Bonhoeffer, Antoine de St Exupéry, 

C.S. Lewis, J.R.R. Tolkien, and Leo Tolstoy.  Michael Jackson and Kimberly Patton’s course 

The Shock of the Old continued that same work.  Another, even deeper transformation would not 

have come without the faithful guidance of Mark Anderson, Jim Johnston, Fred Defoy, Warren 

Batt, and Claude Atcho.  Their work was paired with the deep and life-giving friendships that I 

share with Jordan Lane Gilmore, Anna Attaway, Blake Bishop, Shane Harmon, Brian Goetsch, 
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absurd in the human condition, while preserving (and even defending) the great dignity and 

value of the human experience.  It is toward that vision that I plan to turn my attention next, all 
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colonization in the Bay of Cádiz; its long term consequences; and what it can tell us about 

history, human societies, and ourselves.
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CHAPTER 1. INTRODUCTION 

 
So far as ancient commerce is concerned such studies as exist have been undertaken with the  
limited aims of identifying within a more or less static framework the commodities 
traded and charting the routes over which they moved. Only nominal attention has been 
devoted to exchange values, and none at all to the fundamental and exigent question of 
the precise modes of exchange involved and the manner in which they articulated with 
political, administrative, social, religious, and other institutions. (Wheatley 1975, 230)1  
 

Although Paul Wheatley’s critique was directed at studies of exchange in 1975, it still applies 

to the present state of research on the economy of the Phoenician colonies in the western 

Mediterranean. Production also remains seriously understudied in the Phoenician colonies, with 

particular shortcomings in the study of social aspects of production organization and in the way 

archaeologists collect and use material evidence that pertains to production and exchange. 

This is unfortunate for our understanding of the Phoenician economies, especially in 

Southwest Iberia, the focus of this study.  In just three centuries the region encompassing the 

modern Spanish provinces of Cádiz, Sevilla and Huelva grew from being an isolated backwater 

on the extreme periphery of the Mediterranean world, to one of its premier suppliers of highly 

prized metals and salted fish (and later garum), as well as a major exporter of more typically 

Mediterranean agricultural products such as wine and olive oil.  The production and export of 

these commodities has been at the core of the regional economy for most of the region’s 

subsequent history.  Over the course of 2,500 years, basic socio-economic institutions related to 

mining, fishing, and specialized horticulture – all of which have their roots in the Phoenician 

colonization – both withstood and shaped the absorption of SW Iberia into Punic, Roman, 

Gothic, Moorish, and modern (Christian) polities.  Through all these periods, the production of 
                                                

1 Quoted in Algaze 2004, 123. 
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ceramics has played a vital supporting role in this regional system – most enduringly in the form 

of amphorae for transporting fish (and related products such as garum) and horticultural products 

(olive oil, wine), but also in various periods as vessels participating in food storage, preparation, 

and consumption, or as architectonic elements (e.g., kilns, tiles, ovens, bricks). 

Despite great progress in the study of production and exchange, as well as Phoenician-

indigenous relations, we still know very little about the rise of the regional SW Iberian 

production-export system, or about the respective economic roles of Phoenicians, the indigenous 

population, or groups of mixed ancestry in the colonial economy.  This dissertation examines 

these dynamics in the context of a case study of pottery production and exchange at the 

Phoenician colony of El Castillo de Doña Blanca (El Puerto de Santa María, Spain).   

The present chapter sets the stage for the study by describing our current understanding of 

the major historical processes related to the Phoenician colonization in SW Iberia, underscoring 

particular problems where the economy is concerned.  A framework is suggested that provides a 

practical way forward, based on recent progress in economic archaeology and colonial studies.  

The case study of pottery production and exchange at El Castillo de Doña Blanca is then 

outlined, as well as the dissertation structure.   

 

1.1. The Phoenician Colonization and Colonial Economies in SW Iberia 

The Phoenicians remain poorly known due to the fragmentary preservation of both historical 

and archaeological evidence from their native lands along the coast of present-day Lebanon, 

southern Syria and northern Israel.  They play an important but secondary role in literary and  
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   Figure 1.1. SW Iberia and major sites mentioned in the text (base map redrawn from  
    Escacena and Izquierdo 2001). 
 

historical documents that have survived from neighboring cultures in Egypt, Israel, 

Mesopotamia, and the Aegean. And while archaeological research along the Syro-Palestinian 

coast has revealed much, the nearly continuous occupation of important centers like Tyre, Sidon, 

Beirut and Byblos since the waning of the Phoenician civilization in the late first Millennium 

BCE places a natural cap on what Levantine archaeology can tell us. 

The situation in the West is more hopeful from an archaeological standpoint, but is less well 

represented in the historical sources.  Contemporary historical evidence of the Phoenician 

expansion in the Central and western Mediterranean is almost entirely lacking, with the 

exception of brief references in the Hebrew Bible and early Greek sources.  The memory of this 
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process is better attested in later classical sources, but more often than not those memories are 

heavily re-worked to suit the literary norms and ideological stances of the Hellenistic and Roman 

authors who passed them on (Bunnens 1979; Baumgarten 1981).  Fortunately, the past forty 

years of research in Tunisia, Algeria, Morocco, Spain, Portugal, and Italy have made it clear that 

the material remains of the Phoenician expansion constitute a rich repository of information on 

Phoenician civilization and its later Punic reflex.  After an exciting childhood and adolescence in 

the latter half of the 20th century, archaeological scholarship in the West is maturing as structural 

limitations (including cultural and linguistic barriers, but also inconsistent research methods and 

[lack of] publication) are gradually overcome. 

Previous historical and archaeological contributions to our understanding of the colonial 

economies in 8-6th century SW Iberia will be examined in detail in Chapter 2.  For the moment, a 

brief overview of the period in question followed by a summary of the state of our knowledge on 

the economy specifically will suffice to reveal the problems addressed in the present study. 

 

1.1.1. Historical Phases of the Colonization in SW Iberia  

Based on the combined evidence, the Phoenician colonial expansion can be separated into 

four broad historical phases (Markoe 2000; Aubet Semmler 2001).  The first phase is the so-

called “pre-colonization,” the period of increasingly regular commercial contact that preceded 

the establishment of permanent Phoenician settlements in the West, and which spans the 10th-9th 

centuries BCE (Celestino Pérez, Rafel i Fontanals, and Armada 2008).  The second phase is that 

of initial settlement which dates to the late 9th and 8th centuries.  This period saw the 

establishment, more or less simultaneously, of major colonial implantations in Southwestern 

Spain (Cádiz, Castillo de Doña Blanca, Morro de Mezquitilla, Toscanos), northern Africa (Lixus, 
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Utica, Carthage), and Sardinia (Sulcis), along with a string of minor settlements particularly in 

southern Spain (e.g. Morro de Mezquitilla).  The third phase is one of demographic and 

economic expansion in the late 8th to mid-7th centuries BCE, which in many parts of the 

Phoenician colonial diaspora is accompanied by a “second wave” of Phoenician settlement that 

is particularly visible in Sardinia, along the Spanish Costa del Sol, and on Ibiza.  In SW Iberia 

this phase was not necessarily marked by the foundation of new colonies (although see Coria del 

Rio), but a number of new settlements appear that are probably founded by the local indigenous 

polity of Tartessos (Tejada; San Bartolome; Monte Romero; Quebrantahuesos/Cerro Salomon).  

Meanwhile, the existing Phoenician settlements (e.g., El Castillo de Doña Blanca, Cádiz, El 

Carambolo) underwent substantial re-organization, a process accompanied by the consolidation 

of a local, SW Iberian Phoenician material cultural facies, and the development of hybrid forms.  

The fourth and final phase, often referred to as the crisis of the Phoenician colonial system, 

covers the last quarter of the 7th century down to the mid-6th century (Ordóñez Fernández 2012; 

Neville 2007, 159–170).  This period witnessed a variety of sharp demographic and economic 

shifts, including site abandonments and in places signs of armed conflict with indigenous groups, 

and sets the stage for the rise of Carthaginian influence over the western Mediterranean region in 

the final decades of the 6th century BCE. 

 

1.1.2. Economic Phases of the Colonial Period 

1.1.2.1. New Forms in the Earliest Colonial Phase: Late 9th and 8th Centuries 

  As we might expect, the transition between pre-colonization and the first settlement (c. 825 

BCE) is marked by a sharp increase in foreign material culture and practices, which appear more 

frequently and in greater variety than they had during the phase of pre-colonial interactions.  
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Some of these are restricted to the coast in this earliest phase.  This is the case with new 

agricultural practices revealed by the appearance of typical Syro-Palestinian cultigens including 

naked hexaplaric wheat (Triticum aestivum), new legume varieties (chickpeas, lentils, peas, and 

horsebean; Chamorro 1994), and the domesticated grape with the first evidence of wine 

cultivation in the environs of El Castillo de Doña Blanca coming from the mid 8th century BCE 

(Roselló and Morales 1994; Buxó 2009).  Likewise, sheep and goat were the favored livestock in 

these coastal settlements, following Syro-Palestinian practice, and in contrast to the 

predominance of bovines in indigenous settlements (Torres Ortiz 2002, 101-102).  Other 

technologies spread more rapidly, however, and from the earliest phase of Phoenician presence 

are attested both on the coast and further inland.  Foremost among these are the first signs of 

silver mining and cupellation in the Iberian Pyrite Zone in the Sierra Morenas Mountains to the 

north of present day Huelva and Seville (Fernández Jurado 1988; Hunt Ortiz 2003).  The late 9th 

century indigenous settlement of Peñalosa vividly illustrates the penetration of imported 

cupellation technology into the hinterland at an early phase (García Sanz and Fernández Jurado 

2000).  Likewise, when Phoenician rectilinear architecture is introduced it finds its way fairly 

quickly to indigenous sites like Huelva and Montemolín (Ruiz Mata, Blázquez Martínez, and 

Martín De La Cruz 1981; Fernández Jurado 1988; Ruiz Mata 1989; Ferrer Albelda et al. 1993), 

while other typically Phoenician architectural features like red-washed wall plastering, shell 

pavements, and the quintessentially oriental tannur bread ovens remain coastal in this earlier 

phase.  Finally, the rapid spread of material culture in the early 8th century is marked by the 

proliferation of Phoenician wheelmade tablewares, store jars, cooking vessels, and amphorae, 

many which find correlation at Tyre (Bikai 1978; Niemeyer 2000; Ramón Torres 1995; Peserico 

2002).  Local forms of these Phoenician types rapidly appear, the most prominent of which are 
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red slipped carinated bowls and plates (Rufete Tomico 1989) and amphorae of type Ramon 

Torres 10.1.1.1 (Ramón Torres 1995).  

There are shifts in the indigenous SW Iberian sphere that take place immediately preceding 

and during the earliest phase of Phoenician settlement that may be due to local factors, reactions 

to Phoenician settlement, or both.  The most notable of these changes is the foundation of new 

indigenous settlements in the late 9th century and early  8th centuries at Peñalosa (García Sanz 

and Fernández Jurado 2000), Montemolín (Ferrer Albelda et al. 1993), and in the campiña north 

of Cádiz (López Amador, Ruiz Mata, and Ruiz Gil 2008).  A number of new indigenous ceramic 

forms appear at this time as well, notably the distinctive cerámica digitada (Ruiz Mata 1995). 

 

1.1.2.2. Regionalization and Prosperity and the ‘Second Wave’ of the Late 8th and 7th 

Centuries 

The late 8th to early 7th centuries BCE mark the cultural and economic florescence of the 

Phoenician colonial period in SW Iberia.  The material culture of this period features an 

extensive mixture of indigenous and Phoenician traits, frustrating any attempt to clearly 

distinguish the two groups.  Indeed, the clear ceramic and architectural markers that made this 

distinction possible for most of the 8th century do not hold for the period of roughly 725-625 

BCE.  

This period is marked by extensive settlement expansion and reorganization.  Dry stone 

masonry of oriental origins becomes very frequent in this period, although remains of ovoid, 

perishable huts of indigenous Bronze Age type continue to appear at a few sites (e.g., San 

Bartolomé de Almonte; Cerro de la Albina; El Carambolo Bajo).  The major centers of the 

preceding period undergo thorough reorganization, including Phoenician settlements like Cádiz 
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(Córdoba Alonso and Ruiz Mata 2005), El Castillo de Doña Blanca (Ruiz Mata and Pérez 1995), 

and El Carambolo (Fernández Flores and Rodríguez Azogue 2005), as well as the Tartessian 

center of Huelva, where the 7th century is a time of particular prosperity as evidenced by the 

elite burials at La Joya (Garrido and Orta 1978).  Similar prosperity can be seen in wealthy 

tombs of this period at nearby Niebla, and at other Tartessian settlements in the Guadalquivir 

Valley such as at Acebuchal, Cañada de Ruiz Sánchez (both near Carmona) and Setefilla 

(Neville 2007, 156–157, 204 note 126). 

With the exception of the new Phoenician shrine at Coria del Río, many of the new 

settlements that appear at this time are to some degree specialized in various stages of the silver 

production process, such as mining or cupellation (refinement): This is the case of settlements 

like Cerro Salomon/Quebrantahuesos at Rio Tinto (Pellicer Catalán 1983); Los Castrejones and 

El Castillo around Aznalcóllar (Hunt Ortiz 2003); Tejada la Vieja near the earlier site of 

Peñalosa in the hills between Huelva and present-day Seville (Fernández Jurado 1987); and San 

Bartolomé de Almonte on the northern shore of the Lacus Ligustinus (Ruiz Mata and Fernández 

Jurado 1986).  Widespread by-products of silver production, found at almost every site from this 

period, join the settlement data above to suggest that silver production increased drastically 

during the 7th century, which reinforces the perception of the 7th century as a time of great 

prosperity (Johnston 2013).   

Pottery takes on a regional character distinct from the strong international connections of the 

8th century.  Locally produced ceramics of the 8th century continue to flourish, including 

Phoenician-style red slipped bowls and plates, as well as handmade ceramics continuing the 

Final Bronze Age tradition.  Amphorae of type Ramon Torres 10.1.1.1 become ubiquitous in this 

period, and the homogeneity of the group has made it difficult to distinguish specific production 
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centers based on typological factors (Ramón Torres 1995).  At economic centers like El Castillo 

de Doña Blanca, in the 7th century these local amphorae replace the predominantly imported 

transport ceramics of the 8th century (Ruiz Mata, pers. com.).  Another form characteristic of the 

7th century is the cerámica gris, grey pottery which combines reduction firing and burnishing 

typical of indigenous ceramics with a thick slip and production on a fast wheel, both Phoenician 

in origin.  Whereas trade-related vessels of the 8th century revealed close ties with the Levant, in 

the 7th century amphorae are predominantly of ‘local’ manufacture in the Circle of the Straight 

(the parallel coasts of Iberia and North Africa on either side of Gibraltar - see Behrendt and 

Mielke 2011). 

An efflorescence of religious architecture at the outset of the economically prosperous 7th 

century, and the strategic position of these temples on the Guadalquivir, corroborate the 

widespread assumption that sanctuaries played an important function in the Phoenician colonial 

economies, as they did in the latter half of the first millennium BCE (van Berchem 1967; Belén 

Deamos 2000; Romero Recio 2006).  In SW Iberia, the 7th century saw the foundation of a 

temple at Coria del Río, and at the same time an expansion of El Carambolo’s sanctuary to a 

compound roughly five times its original size (Fernández Flores and Rodríguez Azogue 2005; 

Escacena Carrasco, Fernández Flores, and Rodríguez Azogue 2007).  Both Coria and El 

Carambolo featured Levantine tripartite structures, red painted surfaces, shell pavements, and 

votive anchors alongside distinctive local traits like oxhide-shaped altars, which can be ascribed 

to the indigenous Tartessian sphere and are a memory of the oxhide copper ingots of the Bronze 

Age (Escacena Carrasco and Izquierdo 2001, 87), or possibly to a local reference to the god Baal 

who is often associated with a calf.  Similar oxhide motifs are an oft repeated local element 

found on golden breastplates from the Carambolo treasure and in the later Iberian Iron Age at the 
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palace-sanctuary at Cancho Roano in Extremadura (Neville 2007, 126–128, 198 note 164), and 

on the ‘warrior stelae’ found throughout the Southwestern part of the peninsula (Torres Ortiz 

2002, 329–330).  The combination of oriental and Iberian symbolism in the 7th century temples 

makes it possible to specify the role of these temples beyond Berchem’s original suggestion that 

they served to legitimize transactions in the absence of clear property rights (van Berchem 1967, 

76).  The mediating role of the ‘mixed’ Ibero-Phoenician sanctuaries at El Carambolo and Coria 

del Rio probably operated on a socio-cultural level, in addition to a religious and economic one. 

 

1.1.2.3. ‘La Crisis:’ the Late 7th to Mid-6th Centuries 

Economic and demographic growth during the 7th century led to the development of factors 

which together brought about a so-called ‘crisis’ throughout the colonies of the western 

Mediterranean (Aubet Semmler 2001, 341ff; Ordoñez Fernández 2011).  This crisis is primarily 

attested through site abandonments, shifts in settlement patterns, and the rise of Greek influence 

in the region that challenged Phoenician commercial (and presumably political) hegemony.  In 

SW Iberia this led to a number of important changes in regional organization, although how the 

crisis period was expressed appears to have depended to a great degree on local factors. 

Negative and unforeseen consequences of the demographic and economic boom of the first 

half of the 7th century included heightened social hierarchization as elites concentrated their 

wealth, and increasing demographic and ecological pressure as the population in coastal regions 

grew. Agriculture led to deforestation, erosion, and a loss in some areas of the region’s native 

climax vegetation (Roselló and Morales 1994; Aubet Semmler et al. 1999).  With increasingly 

large-scale mining of the pyrites in the Rio Tinto area (as with similar mining activities in other 

intensely colonized regions like the eastern coast of Iberia, and Southwest Sardinia), 
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contamination of the natural environment was inevitable.  These local, internal stressors were 

amplified by exogenous factors that affected all of the western Phoenician colonies – including 

the fall of the Neo-Assyrian empire and the Levantine campaigns of Nebuchadnezzar II in the 

late 6th and early 5th centuries BCE.  At about the same time, Greek commercial competition 

increased in areas which were previously Phoenician monopolies, such as in the Circle of the 

Strait region where the late 7th century saw a sudden influx of imported Greek forms (Ordoñez 

Fernández 2011).  In addition to Greek commerce, these ceramics attest the spread of Hellenic 

culture, hinting at deeper social changes in this period.  The late 7th century also saw clear 

indications of militarization in southern Iberia, when a half dozen sites mostly in the province of 

Málaga were outfitted with fortifications for the first time (Aubet Semmler 2002).  This includes 

the indigenous sites of Cerro del Cabrero and Castillejos de Teba, as well as Phoenician 

Toscanos, as well as La Fonteta farther East (ibid.).2  This time of crisis also resulted in the 

abandonment of the most distant Phoenician outposts on the Atlantic coasts, such as Mogador in 

Morocco and Abul in Portugal (Aubet Semmler 2001, 344).  

In SW Iberia this period of crisis is expressed economically in the abandonment of certain 

sites, most strikingly the important temple precinct at El Carambolo (Fernández Flores and 

Rodríguez Azogue 2005).  Other centers show more gradual social changes, for example the 

proliferation of ceramics like kraters and mortaria that attest new culinary practices at Huelva, 

Coria del Río, and Doña Blanca (Fernández Jurado 1988; Escacena Carrasco and Izquierdo 

2001; Ruiz Mata and Pérez 1995).  The latter sites saw the imposition of a new city plan and 

shifts in agricultural production (Roselló and Morales 1994; Ruiz Mata and Pérez 1995).  

Typological changes in ceramics hint at corresponding changes in production and exchange 
                                                

2 The appearance of these fortifications should be tempered, however, by the fact that the earliest city wall 
at Doña Blanca clearly dates to the 8th century (Ruiz Mata and Pérez 1995, 99).  
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networks, with the rise of new amphorae (Type 10121; see Ramón Torres 1995) and red slipped 

forms (P2; Rufete Tomico 1989).  At Doña Blanca these typological shifts were accompanied by 

a general decrease in the quality of red slipped and gray wares, and a resurgence of highly 

burnished handmade ceramics harkening back to the 9th and 8th centuries (Ruiz Mata and Pérez, 

pers. com., and personal observation of the author).  

 

1.1.3.  Shortcomings of the Current Consensus 

As outlined above, previous research has successfully established the major historical and 

economic processes that make up the Phoenician colonial expansion to SW Iberia.  The current 

narrative, however compelling it may be, conceals areas of great uncertainty.  The fundamental 

problem is the separation of scholarship on economic activity and social processes (Johnston 

2013).  On one side of the divide is research focused on economic activities including the 

production and trade of metals (Rothenburg and Blanco Freijeiro 1981; Kassianidou 1993; Pérez 

Macías 1996; H.-G. Niemeyer 2001; Hunt Ortiz 2003; Rafel et al. 2010), agro-pastoral activities 

(Roselló and Morales 1994; Aubet Semmler et al. 1999; Gómez Bellard 2003; Buxó 2009; 

Aranegui Gascó and Hassini 2010), and pottery, which is taken as a marker for the extent and 

intensity of Phoenician trade (Schubart 1976; Caro 1989; Ramón Torres 1995; Ruiz Mata 1995; 

Vallejo Sánchez 2005). On the other side, we find recent critical studies that have focused on the 

social dimension, including dynamics of power and identity formation in indigenous and 

Phoenician interactions, with particular attention to consumption activities (van Dommelen 

2002; 2005; Delgado and Ferrer 2007; Vives-Ferrándiz 2008; Dietler and López-Ruiz 2009). 

Recent research in Italy has begun to bridge these categories (Roppa 2012; De Rosa, 

Cultrone, and Rendeli 2011), but in SW Iberia important questions remain unaddressed: There is 
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an almost complete absence of research on the social contexts and organization of production 

activities, even in the case of the otherwise well-studied metallurgical and agro-pastoral sectors 

(Johnston 2013). With regard to exchange, very little empirical research has been directed at 

verifying or clarifying widespread assumptions that are based on indirect historical evidence 

(Lipiński 1985; Ribichini 1995; Markoe 2000, 93–108). These assumptions include the notion 

that bartering was a major exchange mechanism in the Phoenician West (Aubet Semmler 2001; 

2002), that temples played a central economic role (van Berchem 1967; Belén Deamos 2000), or 

that there was a two-tiered economy among the Phoenician colonies (López Castro 2000). 

Underlying these problems is a lack of theoretical perspectives on economic activity that 

would provide a foundation and linking arguments from which to explore social aspects of 

production and exchange activities.  Simply exploring social aspects of economic activity is 

insufficient.  We must also bear in mind the large-scale socio-political and economic contexts in 

which economic activities were carried out.  The most important forces at play were colonial 

(with inevitable power asymmetry resulting from superior Phoenician technology, socio-political 

complexity, and economic institutions) as well as economic (with the operation of market forces, 

albeit strongly curtailed by a variety of socially and politically embedded resource allocation 

mechanisms).  Weaving together these various components is critical to understanding how 

colonial dynamics were involved in the economic development of SW Iberia in the 8th-6th 

centuries BCE.  And a proper understanding of the origins of SW Iberian production-export 

system, in the colonial context of Phoenician-Tartessian interactions, is crucial to the institutional 

and structural ‘baggage’ that the system carried over into its Punic, Roman, and later facies.  In 

other words, without understanding the colonial origins of SW Iberia’s economic forms, we are 

bound to misunderstand its subsequent development.  This dissertation’s case study rests on a 
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framework that balances these various dynamics through an appeal to critical colonial 

perspectives, comparative anthropological approaches to production, and archaeometric data 

 

1.2. Framework 

The organization of production and exchange, and the social contexts in which they took 

place, are necessary to a complete understanding of ancient economies.  This case study 

understands economic activity as fundamentally guided by a drive for maximization of material 

and social capital (Burling 1962), a drive that is embedded socially in the sense that it is 

constrained by contingent, historical norms and institutions (North 1977).  Within this view – 

which like much recent work charts a middle course between formalist and substantivist 

perspectives on economic behavior – economic development and change results from a variety 

of different factors, including market forces of a kind familiar to a neoclassical economics, but 

also social and institutional dynamics more typically associated with anthropological approaches. 

Balancing these factors requires a systematic, total archaeological perspective on ancient 

economic behavior.  Where previous research has emphasized the market forces and desire for 

maximization that lay behind Phoenician involvement in Southwest Iberia, and indigenous 

responses, this dissertation adopts a framework that focuses on the social aspects of economic 

behavior in the Phoenician-iberian colonial encounter.  This begins with a critical postcolonial 

perspective that acknowledges the contingency and unpredictability of social relationships in 

colonial contexts, including the artificiality of the colonizer-colonized dichotomy.  The 

consequences of this perspective for our understanding of the ancient economy are explored 

using a detailed examination of social and diachronic trends in production, for which recent 

comparative anthropological approaches are employed, especially those related specialized 
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production (Costin 1991; Flad and Hruby 2007a), and to a lesser extent, trade and exchange 

(Bauer and Agbe-Davies 2010a; Dillian and White 2010). Archaeometric analysis provides the 

raw data for the examination. 

The following pages will examine the foundations for this approach, which I call a ‘colonial 

economic history.’  The first step is a review of the debate concerning the relationship between 

economy and society, and of anthropological perspectives on production and exchange.  This 

previous scholarship is then brought into dialogue with postcolonial perspectives, which makes it 

possible to articulate how the relationship between society and economy should be thought of, 

more specifically, in colonial contexts.  

 

1.2.1. Formal and Substantive Perspectives on Human Economic Behavior 

An anthropological, social perspective on ancient economic activity should not be equated 

with the substantivist school of anthropological economics as defined by Karl Polanyi, George 

Dalton, and Moses Finley (Polanyi 1944; 1957; Dalton 1975; Finley 1973).  Both the 

substantivist perspective and the economic formalism it reacted against relied on highly 

idealized, ultimately unrealistic notions about the place of economic activity in human societies.  

It is no surprise, then, that the formalist-substantivist debate has dissolved rather than being 

resolved, as a great many archaeologists, historians, and economists realized that both sides were 

both right and wrong.  For substantivists, all economic action before the development of price 

fixing markets in the late first millennium BCE was motivated by substance, that is, by the need 

to allocate material things.  Motivations for economic activity came from social mores and 

obligations, and as a corollary, instrumental rationality and profit-making as a basis for economic 

action were only relatively late developments in the history of humankind.  On the other extreme 
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the formalist perspective  — a term coined by Polanyi when he defined his substantivist view 

(Polanyi 1957) — holds that economizing logic meant to maximize scarce resources (and not 

simply to allocate them) was and always has been the primary driving force behind economic 

activity (Burling 1962).  It is the logical aspect of economic activity in this perspective that 

makes it ‘formal’, in contrast to the view of substantivist thinkers for whom economic activity 

arises from the ‘substantial’ need to distribute material resources. 

Neither of these polarized perspectives could, of course, explain the totality of economic 

activity in non-modern (or even modern) human societies, in which both socially embedded and 

profit-seeking, maximizing behavior is attested.  On the one hand, Ancient Near Eastern textual 

and archaeological evidence clearly reveals maximization at work within the context of price-

fixing markets, the most famous examples being price fluctuations of everything from precious 

metals to barley in Mesopotamia, and the entrepreneurial activities of Old Assyrian merchant 

families at the Anatolian trading colony of Kultepe (Silver 1983).  On the other hand, there is 

also very clear evidence the world over of socially motivated economic practices that do not 

follow the precepts of maximization:  In ancient times these include redistribution networks 

typical of royal households in Northwest Semitic polities like Ugarit and Israel, and of 

Mesopotamian temples (Schloen 2001; Master 2014).  Even in the 20th century, however, 

‘embedded’ economic activity with strong (if not exclusive) social motivations could be found in 

the Kula ring exchange of Malinowski’s Trobriand islanders (Dalton 1975), and closer to home 

in the welfare programs of social democracies, or in the money that our parents redistributed to 

us as allowance. 

As has already been pointed out by others (North 1977; Monroe 2009; Washbrook 2010; 
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Master 2014),3 human societies do not adhere exclusively to either a social economic logic or to 

the instrumental rationality of the market.  Instead, profit-making and socially embedded 

practices are simply different (and often coexisting) mechanisms by which human societies 

allocate resources (North 1977; Master 2014).  Moreover, the clear-cut separation of formalist 

and substantivist-style activities is inaccurate, and economists of all periods and cultures have 

found that aspects of both theories are intertwined in ‘real world’ economic activity.  Thus, as 

Douglass North (one of the figureheads for the New Institutional school of Economics or NIE) 

has cogently argued, the tendency toward maximization is in fact a fundamental aspect of both 

formal and embedded mechanisms of resource allocation. North points out that the vast array of 

non-market allocative mechanisms that are attested both in the present and throughout human 

history (e.g., corporations, firms, guilds, households, palaces, temples) all share a common 

economizing raison d’être, namely, minimizing risk and transaction costs (North 1977).  

Because human resource allocation takes places overwhelmingly in non-market contexts both 

today and in the past, the internal logic of those contexts must be sought out and understood.  In 

other words, even when price-fixing market conditions are present (or believed to be present) we 

cannot assume the operation of instrumental rationality in a Neo-Classical economic sense 

because non-market allocative mechanisms are sure to be mediating the market forces so as to 

protect the interests of those involved, and in some cases playing them in order to maximize 

profit.  In this way, North’s analysis brings us back to one of the main points of Polanyi’s 

arguments, which is the importance of understanding the contingent social norms, conventions, 

and rules by which non-market allocative mechanisms function (Polanyi 1957).  These various 

                                                

3 I’m indebted to Daniel Master for first introducing me to the work of Douglass North, and to Joshua 
Walton for allowing me to read early drafts of his own dissertation, which provides a detailed summary of 
the formalist-substantivist debate. 
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rules are all gathered under the umbrella term ‘institutions’ in the language of the NIE. North and 

the NIE are not the only ones to have pointed out the entangled nature of embedded and formal 

economic logics (Monroe 2009; Washbrook 2010).  This dissertation will use North’s 

terminology as needed, understanding institutions not only as recognizable historical forms of 

organization, but more fundamentally as socially normative ways of behaving.   

The simultaneous operation of both socially-embedded and formal economic logics is one of 

the core assumptions underlying the methodology used in this study.  At the practical level, 

however, the case study relies primarily on arguments from postcolonial thought and 

anthropological approaches to production and exchange, to which we now turn.    

 

1.2.2. The Social Side of Production and Exchange Activities from the Anthropological 

Perspective 

As the formalist-substantivist debate over the motivations for human economic activity raged 

and dwindled, anthropological archaeologists were busy examining the material aspects of 

economic behaviors of production, exchange, and consumption.  Recent comparative 

anthropological research in this area emphasizes the importance of economic practice in 

understanding ancient societies.  Particular emphasis has focused on the social organization of 

craft production and exchange, and the insight they provide into socio-political organization 

more generally and the rise of complexity (Bauer and Agbe-Davies 2010a; Flad and Hruby 

2007a).  Because of these foci, the scholarship on specialized production and exchange has 

developed methodological tools that are very well suited to the archaeological investigation of 

the social dimensions of economic activities in ancient societies. 
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1.2.2.1. Specialized Production 

The earliest comprehensive archaeological approaches to production grew out of Marxist 

interest in the relationship between economic organization and inequality (Childe 1950), and the 

theme was rapidly subsumed into the processual quest for the laws and universals of human 

behavior and social organization.  Although the systems-oriented, neo-evolutionary perspectives 

of this early work are no longer in vogue, they have left as a legacy a typological or 

classificatory approach to describing various production activities in terms of their organization, 

and of the social and power relationships they entail (Clark 2007, 20).  Of particular relevance to 

scholars studying complex societies is the concept of specialization, a form of production that 

broadly indicates production of goods that go beyond the needs of the individual or group 

producing them (Costin 2001, 276; Costin 2005, 1038; Flad and Hruby 2007b, 3–6).  Flad and 

Hruby further distinguish producer specialization as a subset of the broader product 

specialization.  Product specialization denotes the situation where objects of production are made 

for consumption by a third party.  Producer specialization deals with the more specific instances 

in which specialized producers depend either in part or entirely on others for their subsistence 

(Flad and Hruby 2007b, 3–6). 

In the past two decades, the study of production has undergone a shift from typological 

approaches to more descriptive approaches that afford the archaeologist greater flexibility and 

precision, since ‘bottom-up’ description can be more attentive to the material remains, rather 

than seeking to fill pre-determined boxes in a typological framework (Costin 2005, 1040).  Cathy 

Costin’s work has been crucial in liberating the study of production from its typological 

shackles, first by suggesting that production be described in terms of parameters, not types 
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(1991), and more recently by arguing for a more holistic approach to production systems which 

includes actors, social contexts, and associated exchange and consumption activities in addition 

to the more specific examination of production activities (2001; 2005, 1040–1041). 

 Costin’s parameters (1991) describe various aspects of production organization, including 

“the intensity of production (full time, intermittent, part time, seasonal), production scale (large 

or small), the context of production (attached, independent, patronized, embedded), the 

concentration of production (randomly dispersed, systematically dispersed, nucleated)” (Flad 

and Hruby 2007b, 6).   Flad and Hruby add two additional parameters to the list, “the 

relationship among workers (kin, convicts, slaves, and so on)” and “the meaning of production 

(religious, ritualized, secular, and so on)” (ibid.).  The greatest value of Costin’s contribution, 

perhaps, was in relating her production parameters with expected archaeological correlates 

(1991, 18-43), providing an efficient heuristic for evaluating the organization of production 

based on both direct and indirect archaeological evidence.   

In keeping with the more recent tendency toward holistic, multi-scalar perspectives on past 

societies which emphasize interdependence and interconnection, Costin’s more recent (2001) 

contribution suggests that production can also be studied in its broader context through another 

list of components, which provide a more realistic, complete picture of the intertwined social, 

economic, and material relationships that characterize productive activities. Costin’s production 

system components include the artisans making the goods; the means of production (both 

materials and knowledge); the organization and social relations of production (those aspects 

described by the parameters in Costin 1991); the objects or products of production activities; and 

the ways in which those objects are distributed and consumed following production (Costin 

2005, 1041). 
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Archaeological science provides a privileged means of collecting data from which to describe 

these components (Tite 1999), while explanatory power comes from cultural ecological (Matson 

1965; Arnold 1985) and ethnographic research (Van der Leeuw 1994; Gosselain 1992). 

 

1.2.2.2. Exchange 

As with production, previous anthropological research provides a theoretical and 

methodological framework for examining the interrelationship of trade and exchange with social 

processes, organization, and complexity.  Bauer and Agbe Davies (2010b) have recently 

reviewed the development of archaeological research on and interest in exchange, and they 

identify several major phases in the subfield’s historical development.  Under the ‘cultural 

historical’ model of the early 20th century, exchange alongside migration played an important 

role as one of the primary mechanism for the diffusion of cultural traits, leading to early rejection 

of exchange by the New Archaeology (Bauer and Agbe-Davies 2010b, 29–33).  Soon, however, 

it was found that processual interests in scientific and quantitative analysis were very well suited 

to examining exchange, a prime example being Renfrew’s now-classic study predicting 

exchange relationships between sites based on the spread and quantity of given artifacts 

constituting a prime example (1975).  The notion that trade could be an adaptive feature of 

ancient societies (Bauer and Agbe-Davies 2010b, 34), combined with scientific/quantitative 

methods, made it possible to examine not only formal aspects of ancient trade, but broader social 

evolutionary themes of particular interest to the New Archaeology (Renfrew and Cherry 1986).  

The post-processual critique was of course quick to dispatch this positivist approach, with 

ethnographic evidence adduced to demonstrate the equifinal distributions of artifacts that could 

result from very different forms of exchange (Hodder 1982), and challenges to the simplification 
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of predictive processual models (Bauer and Agbe-Davies 2010b, 35–37).  This led to an interlude 

of sorts in research on exchange followed by renewed interest related to the World Systems 

movement, in which exchange was seen as a primary structuring feature in core-periphery 

hierarchies (ibid, 37-40).  The most recent trend is expressed in a number of calls for (or 

descriptions of) a new exchange synthesis that could combine processual methods with post-

processual flair for contingent and agentive processes (Oka and Kusimba 2008; Bauer and Agbe-

Davies 2010b).  This trend is also expressed in attempts by Stein and others to modify the World 

Systems perspective to minimize its formal economic and deterministic tendencies, and make it 

more amenable to studying post-processual questions (Schortman and Urban 1987; Stein 1999; 

2002; Algaze 2004).   

The renewed intensification of interest in exchange in the past five years thus stems from the 

realization that processual and postprocessual concerns need not be mutually exclusive, and that 

formal and substantive forms of economic activity are co-existing and interpenetrating.  With 

exchange these realizations make the continued study of exchange on a processual mode a 

crucial element to expanding our understanding of past economies, while gathering a critical 

mass of data necessary for more refined analyses of exchange’s social consequences, as “a 

fundamental vehicle for establishing and maintaining social relations among individuals and 

groups, whether accomplished through the exchange of gifts, commodities, or kin through 

marriage” (Bauer and Agbe-Davies 2010b, 41).  As Bauer and Agbe-Davies point out, “within a 

more traditional paradigm, excavators may identify finds as exotic in material or design and 

therefore indicative of exchange,” and such “lines of evidence [are] used to discover exchange 

networks or relationships.  Yet the actors comprising the networks often remain ciphers" (Bauer 

and Agbe-Davies 2010c, 16, emphasis mine).  Archaeologies of exchange in the coming decade 
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thus have a dual task of continuing the work of filling out our understanding of cultural and 

economic history on one hand, while at the same time continuing to develop new ways to access 

the more fleeting, social aspects of ancient economic activities. 

Bauer and Agbe-Davies see trade as a subset of exchange (2010c, 15).  In their view, 

exchange is “the transfer of goods from one party to another through a wide range of 

mechanisms, from ritualized gift exchange to the negotiated transactions of barter and markets 

and the one-way exchange of coercion and piracy.”  Trade, on the other hand, "is a more specific 

category of activity in which the exchange is more formalized and market based, both in the 

individual interaction and on a systemic scale. Trade is thus one type of exchange relationship in 

which each interaction is usually closed, or completed in a single moment of exchange of x for y, 

and which often occurs across otherwise powerful social and geographic boundaries” (Bauer and 

Agbe Davies 2010c, 15).  These are the categories that will be used by the present study.  

The concern for social aspects of exchange relationships and activities is thus complementary 

to a more formal examination focusing on longstanding archaeological parameters  — scale and 

intensity — for describing exchange.  Costin’s other production parameters of context and 

concentration provide a useful heuristic for organizing a more complete reflection on the formal 

and substantive aspects of exchange activities.  These four parameters (intensity, scale, context, 

concentration), in exchange as in production, can help us to ensure that we are developing a 

complete picture of past economic activities, even when certain features of the ancient economic 

system are not particularly conspicuous in the material remains at hand.  Whereas Hodder’s 

concern for equifinality is certainly justified (1982), the critical reflex should come at the 

interpretative stage that follows collection of all the data that can shed light on 

production/exchange parameters.  The collection process is well served by previously developed 
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models — serving now as a starting point for investigation, rather than a conclusion — such as 

those developed by Renfrew (1975) and by Stager in the case of the Canaanites and Phoenicians 

(2001; see Bronson 1977).  As Bauer and Agbe-Davies point out, and as we will see in our case 

study, scientific approaches to provenance and technology are important tools in the 

investigative process (2010b, 34-35; see also Tite 1999). 

 

1.2.3. Colonial Dynamics and the Economic Sphere 

In the preceding pages we have seen how recent research on production and exchange has 

emphasized the social contexts and consequences of those economic activities.  Approaches 

developed by the likes of Cathy Costin for production, along with equivalent perspectives that 

are just beginning to emerge in the context of growing social priorities in exchange studies, 

provide a valuable tool for exploring the contested social landscapes of colonies.   

 

1.2.3.1. Postcolonial Approaches to People, Objects, and Power 

A growing number of archaeologists are using postcolonial theory both explicitly and 

implicitly to inform their interpretation of ancient colonial situations (van Dommelen 2005, 109–

118; Lyons and Papadopoulos 2002; Stein 2005; Dietler 2009).4  Postcolonial thought first 

emerged as a literary phenomenon during the collapse of the western European colonial 

networks, and has since spread into academic spheres through the influential work of Edward 

                                                

4 The rising popularity of postcolonial thought among archaeologists can be attributed in part to its 
similarities to several well-established bodies of archaeological discourse, which focus variously on 
agency and practice (Dobres and Robb 2000), the relationship between meaning and material culture 
(Hodder 1982; Appadurai 1986; Kopytoff 1986; Binsbergen and Geschiere 2005; Buchli 2006), and 
identity (Barth 1969). All of these bodies of theory, postcolonial thought included, share the conviction 
that a proper understanding of archaeological remains can only be accomplished through an investigation 
of social processes at a local level; and that material culture is a symbolic (as well as a functional) tool 
that is employed by individuals and groups to build and maintain aspects of their identity. 
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Said and Homi Bhabha (Young 2001; Said 1978; Bhabha 1985). The postcolonialist literature of 

Franz Fanon and others seeks to counter the latent effects of European colonial ideologies 

(Fanon 1963), and is in this sense ‘anti-colonial.’ This literary postcolonialism should not be 

confused with the postcolonial theory deployed by historians, which designates an “analytical 

and theoretical perspective on colonialism” whose defining characteristic is that it does not 

assume “any strict similarities between pre-modern and more recent instances of colonialism” 

(Van Dommelen 1997; 2005, 112).  Whereas postcolonialist literature aims to deconstruct the 

historical consequences of colonial ideologies, postcolonial theory as we understand it seeks to 

avoid essentialist and simplistic reconstructions of historical colonial situations. 

For archaeologists, postcolonial theory is valuable because it challenges our assumptions 

regarding the relationship connecting people, material objects, and power in colonial contexts. 

Most pernicious of these is the assumption that colonizers from a more complex society will 

inevitably culturally dominate the less complex societies they colonize – in other words, that 

“like water, high culture flows downhill” (Dietler 2005, 56). Challenging this notion are the 

conclusions of a growing number of ethnographic, historical, and archaeological investigations, 

all of which demonstrate that a binary conception of the colonial process fails to capture the 

diverse and complex relationships that entangle colonizers, the colonized, and mixed populations 

(Hannerz 1987; Stoler 1989; 1997; Deagan 1998; Gasco 2005; van Dommelen 2005). In order to 

explore these relationships, a research perspective drawing on postcolonial theory will emphasize 

the many choices available to members of a colonized society (including assimilation, resistance, 

and collaboration), and the fact that these choices are strategically made depending on their 

context. Such a postcolonial perspective also examines the colonizers, who must themselves 

make strategic choices as a result of being both ‘entangled’ in local indigenous societies, while 
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being simultaneously connected to regional colonial networks (Dietler 2009, 28ff; van 

Dommelen 2005, 118). Over time, repeated choices made by individuals in this complex social 

landscape bring about changes to both local indigenous cultures and the colonizers’ culture, in 

addition to prompting the emergence of hybrid cultures. 

 

1.2.3.2. Power, Production, Exchange 

The postcolonial perspective summarized above, like the social archaeologies of production 

and exchange of Costin or Bauer and Agbe-Davies, opens our eyes to a wider range of 

interpretative possibilities when studying ancient economies than does a simple formal analysis.  

While a formal perspective rightly foregrounds the importance of quantitative patterning 

(Renfrew 1975) and systemic aspects of ancient activity (Wallerstein 1974; Kohl 1987; Stein 

1999), postcolonial and social perspectives highlight the fact that despite the operation of large 

scale forces, the practical aspects of the exchange process itself are far from arbitrary (Bauer and 

Agbe-Davies 2010b, 37).  Indeed, the human tendency toward symbolic thought provides a 

natural avenue for exerting power through economic activities of production, exchange, or 

consumption, all of which involve repetitive associations of people, places, actions, objects, and 

time which are bound to be ritualized to some extent (DeMarrais, Castillo, and Earle 1996; 

Inomata 2001; Helms 1993).   

The elite control of economic activities is particularly conspicuous due to the greater ability 

to mobilize large quantities of (sometimes exotic) material goods, and for this reason elite 

control is easier to discover, and offers more satisfying archaeological arguments.  Elite 

materialization of power in non-colonial contexts is abundant in the archaeological record from 

the pyramids and the mausoleum of Qin Shi Huang to the Washington monument.  In colonial 
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contexts, elite materialization becomes an instrument over contested political and social spaces.  

Kelly’s study of tactics employed by Hueda and Dahomey elites for asserting dominance over 

European slave traders is a prime example of subaltern peripheries using the trade mechanisms 

and relationships to their advantage — both with regard to the Europeans and in the eyes of their 

regional peers (Kelly 2010).  

Spheres of economic activity that fall beyond elite control, however, are just as significant, 

and they suggest the limits of political and economic power, as well as opportunities for 

subaltern expression and resistance.  Recent research on historical ceramics serves as an example 

of this potential, for instance with the non-elite circulation of tobacco pipes in the Chesapeake 

(Agbe-Davies 2010), or the production and trade networks of enslaved ceramics and 

colonowares in the Caribbean (Hauser, Descantes, and Glascock 2008; Hauser 2013).   

 

1.2.4. Critical Perspectives on the Phoenician Colonization: Toward a Colonial Economic 

History 

In the past two decades a growing number of archaeologists have begun to critically re-

evaluate the social dynamics of the Phoenician colonial diaspora, with immigrants from the East, 

indigenous constituents and neighbors, and a rising mixed or mestizo population (van Dommelen 

2005; Dietler 2009; Vives-Ferrándiz 2008; Delgado and Ferrer 2007; Hodos 2006; Malkin 

2005).  This work, however, has focused on processes of consumption and identity formation, 

and the critical perspective on colonial dynamics has not been systematically extended to the 

economic activities of production and exchange.  As a result, a number of biased and simplistic 

conceptions of the respective roles of Phoenician and indigenous groups in economic practice 

and process have proliferated unchecked. The critical perspective, in contrast, reveals that 
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economic activity in a colonial situation is particularly intertwined with its broader social 

context. In western Andalusia, the economy must be understood as a dynamic and strategic arena 

where economic activity was shaped not only by potential profit, transaction costs, and the ever-

present need for resource allocation, but also by opportunities to exert dominance, express 

resistance, or negotiate greater or lesser degrees of mutual interest.  Although the Phoenicians 

were no doubt prime movers in regional exchange networks as well as in certain economic 

sectors (e.g. logging along the Costa del Sol; Treumann 1997; 2009), a critical colonial 

perspective prohibits us from assuming that the Phoenician colonists simply supplanted or 

eliminated western Andalusia’s pre-existing autochthonous economic systems and institutions. 

Instead, the development of the colonial economy should be investigated with the possibility that 

it is a contingent process in which certain indigenous and Phoenician norms and practices 

disappeared, others gained ascendancy, while at the same time new ‘hybrid’ practices emerged. 

The previously discussed methodologies dealing with specialized production and exchange 

offer – as we shall see – a well-established, efficient means of evaluating the colonial dynamics 

of economic activity and development in western Andalucía in the 8-6th centuries BCE.  An ideal 

investigation of the western Andalusian economy would consist of a comprehensive catalogue of 

economic practices in both Phoenician and indigenous societies at the time of first contact, and a 

description of the spread and development of those practices through geographical and social 

space. With this catalogue established, trends in the relative expansion and contraction of 

Phoenician, indigenous, and ‘hybrid’ practices can be used to identify economic sectors in which 

colonists and the colonized interacted, the intensity of that interaction, and the colonial dynamics 

involved, on a spectrum between complete acculturation and complete resistance/rejection. The 

synthesis of these observations would provide not only facts of purely economic relevance, but 
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also a description of the evolving relationships between the region’s various social groups, what 

we might call a ‘colonial economic history.’ 

The archaeological record is of course far from ideal, and many economic activities have left 

no material trace.  What archaeological remains we do have in western Andalusia, moreover, are 

fragmentary and not always well excavated and recorded. Taking these constraints into account, 

this dissertation aims to establish a baseline social and colonial perspective on economic 

development, by focusing on a single economic sector for which ample archaeological correlates 

are available: earthenware ceramics (i.e., pottery). 

 

1.3. Case Study: Pottery Production at El Castillo de Doña Blanca (El Puerto de Santa 

María, Cádiz, Spain) c. 750 and 550 BCE  

This dissertation applies the critical and social theoretical perspectives above in the context 

of an archaeometric analysis of pottery production and exchange in the Bay of Cádiz (Figure 

1.2), with a focus on the Phoenician colony of El Castillo de Doña Blanca (henceforth CDB), the 

only systematically excavated site in the region (Ruiz Mata and Pérez 1995).5  As we found in 

Part1 of this chapter (and as will be discussed in greater detail in Chapter 2), previous research 

on the economy of SW Iberia in the 8-6th centuries BCE has largely failed to integrate formal 

economic and social/critical perspectives.  At the same time, there has been a paucity of research 

that might allow the evaluation of widespread assumptions and hypotheses about the 

organization of trade and exchange practices in this period.  Section 2 of this chapter proposed a 

framework that casts the shortcomings of previous research in sharp relief, in addition to 

providing a clear way forward.  The theoretical apparatus gathered here — postcolonial 

                                                

5 The site and the history of scholarship there are described in detail at the beginning of Chapter 4. 



 

 30 

perspectives and anthropological approaches to production and exchange — transcends the 

binary oppositions of Processualism/Postprocessualism and Formalism/Substantivism, and offers 

a synthetic perspective on ancient economies and societies. 

Practically speaking, archaeometric analyses of pottery are an efficient and proven method 

for examining both the economic and the social questions that arise from a holistic approach to 

past socio-economic dynamics.  Analyses of pottery production constitute the core of previous – 

and very successful – synthetic studies of protohistoric economies in Post-Classical Mexico 

(Nichols et al. 2002), as well as in the Aegean (Day et al. 1999; Broodbank and Kiriatzi 2007).   
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Moreover, chemical and microscopic examinations of pottery have a long history in 

archaeological research on production and exchange (Rice 1996a; 1996b; Reedy 2008; Tite 

1999; Sillar and Tite 2000), while a strong tradition of ethnoarchaeological fieldwork 

specifically focused on ceramic production offers valuable middle range theory for 

conceptualizing the relationship between the physical remains of ceramic materials and the past 

behaviors that produced them (Arnold 1985; 2011; Van der Leeuw 1994; Stark 2003; Beck 2009; 

Gosselain 1992; 1999; Gosselain and Livingstone-Smith 1995; 2005).  As we will see in Chapter 

3, archaeological research on potters in colonial societies has accelerated in recent years, but 

suffers from a lack of comparative dialogue, a problem that will be addressed by the present 

study, which draws heavily on previous research in both the conceptualization and 

implementation of an archaeometric research program at the site of CDB. 

 

1.3.1.  Goals 

The case study that will be the focus of Chapters 4 (Methodology), 5 (Analytical Results), 

and 6 (Interpretation) was designed to meet several goals.  

1. The first goal is to answer basic, descriptive questions of a culture-historical order related 

to the provenance and production technologies of the region’s most common ceramic styles.  

What are these vessels made of, and where do they come from? How were they produced? How 

do these traits vary (or not) through time?  Given the lack of data that can be used to address 

widespread assumptions about economic activities and institutions in SW Iberia and the western 

Phoenician colonies more broadly, the case study was also designed with the intent of laying a 

foundation for a more systematic regional dataset that the author intends to develop in the 

coming years.  
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2. The second goal is to address the shortcomings of previous research where social aspects 

of economic activity are concerned, which will be accomplished by focusing on technology to 

explore the ways in which Phoenician and indigenous potters worked and interacted, the relative 

effects of the colonial context on their craft, and the development of mixed ceramic forms and 

technologies, and of mixed social identities.  What is the technological genealogy of the colonial 

material culture under investigation (i.e., were the techniques employed in production 

predominantly Phoenician, indigenous, or a mix of the two)?  What were the effects of 

colonization on technological practices and knowledge transmission among potters? 

3. The third goal is to use the empirical examination of the organization of production and 

exchange in a specific economic sector — pottery — in order to provide a basis for making 

preliminary statements about the economy of the greater region in the 8th-6th centuries BCE.  

Two major questions will be explored: First, from the standpoint of the ceramic economy at 

CDB, was the ‘economic boom’ of the 7th century simply a matter of increased scale of 

production, or was it made possible by fundamental changes in the organization and production 

and exchange? Second, how was the crisis of the late 7th and early 6th century expressed at 

CDB, and does the ceramic evidence corroborate the findings of archaeo-botanical and faunal 

investigations at the site (Roselló and Morales 1994)? 

 

1.3.2.  Sample 

These questions are examined through a sample divided into three sub-groups, which will be 

described briefly here and in more detail in Chapter 4.  Sample collection focused on ceramic 

forms common not only at CDB but throughout western Andalucía (SW Iberia), such that the 

results of the present project will lay a foundation for subsequent research on these different 
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ceramics and the networks that produced, distributed and consumed them, at a regional scale.  In 

order to study the diachronic development of these networks, sampling also focused on forms 

that are attested for all (or nearly all) of the 250 years of the Phoenician colonial phase.  The 

forms sampled include ceramics that are traditionally ‘Phoenician’ (R1 amphorae and red slipped 

plates) and ‘indigenous’ (carinated bowls), as well as two forms (gray ware/cerámica gris bowls, 

and handmade C.II bowls) that are unique to the colonial period and cannot be as easily ascribed 

to the Phoenician or indigenous sphere based on stylistic features.  This diversity of traditions 

provides the foundation for exploring the relative effects of the colonial context on potters with 

different (technological) identities.  Finally, because the goal was to study dynamics in local 

production and exchange, sampling was focused on forms that appeared ‘local’ (i.e., of common 

morphology and/or fabric types) to Carmen Pérez, one of the site’s excavators who is now 

spearheading the publication efforts for the ceramic corpus at CDB.  A certain degree of internal 

heterogeneity in each sample form was unavoidable, however, due to the constraints of available 

materials.  This was exacerbated by the diversity of the forms in question (especially the R1 

amphorae), a point that will draw further comment in Chapters 5 and 6. 

The total study sample is divided into three subgroups:  The primary sample group of 169 

potsherds from CDB, and two reference sample groups of various anthropogenic and geological 

ceramic materials that were collected to aid in the provenance determination of materials in the 

primary sample. 

 

1.3.2.1. Sample Group 1  

The primary sample includes 169 pottery sherds from the site CDB (Table 1.1). A Phoenician 

colony and an important player in the western Mediterranean economy, CDB also had an 
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important indigenous presence, making it an ideal case study for the examination of colonial 

social dynamics (Ruiz Mata 2002). The 169 samples come from secondary depositional contexts 

dating to one of two chronological phases. Samples for the Early Colonial phase (c. 750-700 

BCE) were selected from middens in the ‘Phoenician quarter,’ as well as contemporary midden 

MF-EO abutting the earliest city walls on the northern flank of the site (Ruiz Mata and Pérez 

1995). Samples for the Late Colonial phase (c. 625-550 BCE) come from another sequence of 

middens to the west of the ‘Phoenician quarter,’ which are featured in previous publication 

(Roselló and Morales 1994).  Each of these phases is further subdivided into two sub-phases that 

are reliably dated stratigraphically and using chronological ‘type fossils’ such as 8th century 

Levantine red slip bowls and imported amphorae, late 7th century 10.1.2.1 amphorae, and early 

6th century imported Greek ceramics (Ruiz Mata and Pérez 1995). 

 

 

 

Five types of pottery were sampled from these chronological phases, for a sample size of +/- 

20 sherds per type and phase (Figure 2). The pottery types sampled are: (i) Early and Late 

Colonial amphora of Ramón Torres type 10.1 (Ramón Torres 1995); (ii) Phoenician red slipped 

plates of Early Colonial type P1, and their Late Colonial reflex P2 (Rufete Tomico 1989); (iii) 

Gray Ware bowls of type 20B, products of colonial cultural mixing that first appeared around 
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700 BCE and were therefore available only in limited numbers in CDB’s Early Colonial phase 

(Vallejo Sánchez 2005); (iv) indigenous handmade bowls of type C1 (Ruiz Mata 1995). (v) One 

additional type was sampled only in the Early Colonial Phase since it disappears from CDB’s 

assemblage in the mid-7th century BCE: indigenous carinated bowls or ‘cazuelas’ of type A.II.a 

(Ruiz Mata 1995) were sampled as an additional reference for indigenous technological 

practices, alongside C1 Bowls. 

Sample Group 1 was designed to meet several criteria. (a) It includes forms that reflect both 

Phoenician (P1/P2 plates) and indigenous (A.II.a and C1 bowls) technological traditions, as well 

forms assumed to mix these traditions (20B Bowls). (b) The sample reflects diverse socio-

economic spheres (shipping amphorae, and plates and bowls used in various domestic and ritual 

settings). Finally, (c) the sampled types are common at CDB but also throughout the region, 

which will ensure the regional and comparative relevance of the results. 

 

 

 

1.3.2.2. Sample Group 2  

 A reference sample of 12 pottery sherds from late 6th-early 5th century kilns at Camposoto 

and Torre Alta was collected at the Museum of San Fernando in April 2012 (Frutos Reyes et al. 

2000; Muñoz Vicente and de Frutos Reyes 2006; Ramón Torres et al. 2007). Although of 

slightly later date, these sherds provide an important reference the provenance analysis of 
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Sample Group 1, since their chemical and petrographic characteristics can be confidently tied to 

production at San Fernando (Table 1.2). 

 

1.3.2.3. Sample Group 3  

 Ten samples of non-pottery ceramics were collected during the trips to CDB and San 

Fernando, to be used as references for provenance determination of Sample Group 1 (Table 3.1). 

The samples consist of clay slag fragments and kiln bricks from San Fernando, as well as clay 

oven (tabun) fragments and unbaked architectural clay bricks from CDB. The samples from 

CDB come from 8th, 7th, and 6th century occupational contexts and are intended to provide a 

glimpse of the chemical and microscopic properties of the site’s commonly used local clays. 

 

 

 

1.3.3.  Method 

Analysis of these samples proceeds in three steps, which are described in Chapters 5 and 6.  

The first step is the description of chemical and petrographic composition in Sample Group 1.  

Next provenance for the compositional groups identified in Sample Group 1 is determined using 

a variety of measures, including comparison with Sample Groups 2 and 3.  Finally, the 

archaeometric results along with visual examination of the samples provide a basis for describing 
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technological traits in the sample assemblage that are related to raw material use, vessel 

formation, and surface treatment. 

 

1.3.3.1. Composition 

This project combines bulk-chemical (Glascock 1992; Neff 1992) with mineralogical and 

textural (Shepard 1956; Whitbread 1995) approaches to ceramic composition. Neutron 

Activation Analysis (NAA) of a batch of 100 of the projects samples was carried out at the 

University of Missouri Research Reactor (MURR) in July-August 2013.  I carried out 

petrographic analysis of Sample Groups 1, 2, and 3 myself at the Harvard Archaeology Multi-

User Laboratory in March-October 2014.  Finally, as a complement to the NAA results, I also 

analyzed all three sample groups using portable X-Ray Fluorescence spectrometry (pXRF), 

excluding clay sediments (samples PAJ013 and PAJ014). A multi-analytic approach like the one 

employed in this project maximizes the chances of accurately and precisely identifying 

compositional groups, and of assigning proper geographic provenance (Day et al. 1999): Bulk 

chemical methods like NAA primarily reflect the composition of a sherd’s fine fraction or clays, 

whereas petrographic analysis is more suited to studying the coarse fraction. Combining these 

techniques helps to buffer against inter-observer error, and offsets the flaws of each individual 

technique (Neff 2011). 

The petrographic results also made it possible to identify compositional groups based on 

mineralogy, texture, and diagnostic paleontological remains (Reedy 2008), using my training at 

MIT’s Center for Materials Research in Archaeology and Ethnology and standard reference 

atlases (e.g., MacKenzie and Guilford 1980). Compositional groups based on the NAA results 

(which were replicated with some success using pXRF) were defined using now-standard 
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statistical methods including elemental biplots, Principle Components Analysis, hierarchical 

cluster analysis, and the Mahalanobis distance (Glascock, Neff, and Vaughn 2004). Comparison 

and synthesis of the petrographic and chemical compositional groups made it possible to 

distinguish 8 major compositional groups in the assemblage.  

 

1.3.3.2. Provenance 

 Provenance of the compositional groups is broadly determined by comparing mineral 

inclusions in petrographic thin sections with known geological formations (e.g., Whitbread 

1995). This approach alone can easily lead to flawed conclusions, however (Day et al. 1999; 

Neff 2011), and in our case the homogeneous geology of the Bay of Cádiz further complicates 

matters (Domínguez-Bella 2008).  For these reasons, this project bolsters provenance 

determination using two ceramic reference groups of known provenance (Sample Groups 2 and 

3), in addition to considering previously published NAA and pXRF data from a study of 

Phoenician ceramics in Iberia and North Africa by Sonja Behrendt and Paul Dirk Mielke 

(Behrendt and Mielke 2011; Behrendt, Mielke, and Tagle 2012). 

 

1.3.3.3. Technology 

Petrographic analysis of the samples in Group 1 and 2, combined with visual analysis, made 

it possible to catalogue a number of technological traits for each sample. These traits include raw 

materials selection and processing (Reedy 2008, 124–179; Capone 2004, 83), manufacturing 

techniques (Whitbread 1995, 393; Rice 1987; Roppa 2012), surface treatments and some aspects 

of firing (oxidation or reduction, pyrotechnic control; (Whitbread 1995, 394; Reedy 2008, 184–

188). 
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1.4.  Chapter 1 Conclusions 

The analytical methods and theoretical framework described above make it possible to 

accomplish the project goals, as described in more detail Chapter 6.  The two broader 

contributions of this project are:  1) to provide a much needed window into the social 

organization of production and exchange in SW Iberia during the 8-6th centuries BCE; 2) to 

describe the nature of economic development in the 7th century — was it simply an increase in 

the scale of production, or were there fundamental changes in the organization of production as 

well? — as well as the role of colonial dynamics in the process. 

In this first chapter we have outlined in broad strokes the problems, framework and methods 

of our study.  Where previous research has neglected social aspects of production and exchange, 

we apply a ‘colonial economic history’, which combines a postcolonial perspective, 

anthropological approaches to production and knowledge transmission, and data gathered using 

archaeometric analysis.  This will make fundamental contributions to our understanding of 

specific ceramic forms, on the effect of colonial social dynamics on economic practice, and on 

the development of the economy in the Bay of Cádiz from the 8th to mid-6th centuries BCE. 

In Chapter 2, we will examine previous historical and archaeological research on these 

questions, clarifying the contributions and shortcomings on which this study is built.  In Chapter 

3, we will elaborate on the theoretical framework described above, focusing especially on the 

place of production studies in the archeological examination of colonies and colonial contexts.  

In Chapter 4, the case study methodology will be described, introducing the sites, materials, 

questions, and analytical methods to be deployed.  Chapter 5 and 6 report the analytical results 

and technological examination.  Chapter 7 will bring the analytical results reported in Chapters 5 

and 6 to bear on the major research questions and project goals, and will synthesize the 
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contributions of the study to our understanding of the Phoenicians, their western colonies, and 

the local dynamics that they became entangled with in SW Iberia during the late 9th to 6th 

centuries BCE. 
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CHAPTER 2.  PREVIOUS RESEARCH ON THE ECONOMIES OF SOUTHWESTERN 

IBERIA c. 800-550 BCE 

 

Historical research and archaeological syntheses have explored different theoretical 

perspectives on the economy of the western Phoenician colonies and SW Iberia in particular 

(Bondì 1978; Frankenstein 1979; Wagner 1993; Markoe 2000; Aubet Semmler 2001; Fernández 

Jurado 2002; Faust and Weiss 2005; Fletcher 2012; Liverani 2014). The breadth of previous 

research can be attributed to the historical sources themselves, which are ambiguous when it 

comes to the nature of the Iron Age Phoenician economic organization, and whether it continued 

the Bronze Age tradition of commercial treaties and palace-led trade, or whether the early first 

millennium BCE instead saw the rise of more privatized economic systems in which individual 

and community entrepreneurship were able to flourish (e.g., Aubet Semmler 2001, 111–114).  

The same textual evidence has been used to support a diversity of perspectives about the 

organization of the Phoenician economies of both the western and eastern Mediterranean, from 

more classic substantivist (Bondì 1978) and World-System models (Frankenstein 1979; Faust 

and Weiss 2005), to more nuanced treatments which acknowledge the co-existence of separate 

spheres of commoditization and exchange motivated by both social and formal economic factors 

(Elayi 1990; López Castro 2000; Aubet Semmler 2001; Liverani 2014). 

Unfortunately, archaeological research on economic activities in SW Iberia has only a loose 

connection to the questions raised by the synthetic discussions mentioned above.  This is in part 

due to the relative youth of the field, and to the fact that empirical research conducted since the 

1950s has been largely concerned with establishing the chronological and spatial extent of 

Phoenician colonial activity, and with laying out in broad strokes the primary culture-historical 
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features of the indigenous and western Phoenician societies of the 8th-6th centuries BCE.  To a 

greater extent, however, the problems currently facing the field are the result of under-

theorization that hobbles archaeological research agenda, primarily because certain idées fixes 

about the economy are so deeply rooted that further investigation is not considered necessary (or 

possible).  

 

 

 

This chapter tells the tale of the divided house of scholarship on the Phoenician colonial 

economies.  On the one hand, there is a strong tradition of theoretical engagement with historical 

documents.  On the other hand, a glance at the repetitive nature of the economic research over 

the past two decades is sufficient to see that at the present, scholarship is hamstrung by a lack of 

fresh data, and fresh perspectives.  Although the textual witnesses from Ugarit, the Egyptian Tale 

of Wenamon, Ezekiel, Assyrian treaties and letters, and later classical literature are very 

informative, in the West they can only carry us so far.  There is a strong need for both new 

theoretical perspectives as well as new data if we are to advance our understanding of the 
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economy of the western Phoenician diaspora, and the role it played in the social, political, and 

historic development of the Mediterranean World.  

This chapter will first review the historical evidence for the Phoenician colonial economies, 

underscoring useful contributions, and pointing the origins of some of the idées fixes that 

permeate archaeological scholarship on the economies of SW Iberia in the 8th-6th centuries 

BCE.  Second, the chapter provides an overview of previous archaeological research on the 

economy of SW Iberia during the Phoenician colonization, noting the focus on inherited 

historical concepts, conspicuous material remains, as well as the distinct lack of anthropological 

theorization and of empirical research on social organization of production and exchange. 

 

2.1. Historical Sources and Research on Phoenician Economic Activity 

Historical research on Phoenician economic activity has been constrained and shaped by the 

sources at our disposal.  As we will see in the next few pages, these sources are complex and can 

be classified in a number of ways based on their geographic, cultural, and chronological origins, 

but also based on the probable accuracy of what they say about Phoenician economic activity.  A 

first classification divides the sources into two major groups.  The first spans the Levant and 

Mesopotamia (Ugarit, Israel/Judah, Egypt, Assyria) and includes materials that pre-date or are 

roughly contemporary to Phoenician activities in the western Mediterranean in the 8th-6th 

centuries BCE (Xella 1995a; Xella 1995b; Markoe 2000, 93–96; Liverani 2014, 425–429).   The 

second group of sources comes from Greek and later Roman literature. A few of the Greek 

sources are contemporary to their topic (e.g., Homer; see Winter 2010), but the vast majority of 

this second group post-dates the Phoenician period, ranging chronologically from the 5th century 

BCE to the Medieval period (Bunnens 1979; Alonso-Núñez 1987; Ribichini 1995).  The Near 
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Eastern and Classical sources must be woven together in historical treatments of the western 

Phoenician colonies, because these contemporary documents barely mention the western 

Mediterranean, whereas that region features prominently in later Roman sources.  Bridging these 

two groups of sources are a third group, Phoenician and Punic epigraphic remains found 

throughout the Mediterranean world (Amadasi Guzzo 1995; Schmitz 2012, 1–14), a tantalizing 

body of evidence that is unfortunately fairly uninformative when it comes to economic matters of 

the 8th-6th centuries.6 

Our discussion of the historical sources will examine their form, chronology, and cultural 

contexts of composition and transmission, after which we will examine their contribution to our 

understanding of economic activity in the Phoenician West and especially SW Iberia. 

 

2.1.1. The Sources 

The textual evidence is fragmentary and diverse, consisting of secondary evidence from 

highly varied linguistic and cultural contexts.  Of greatest interest due to their direct witness are 

fragments of Phoenician literature that were preserved with varying fidelity by the classical 

writers (Bunnens 1979; Attridge and Oden 1981; Krings 1995), and possibly in the Hebrew 

Bible (Ezekiel 27 - see Mazar 1986, 81; but also Diakonoff 1992; Liverani 2014, 427-9).  

Indirect but valuable information on Phoenician culture and political history can be found in 

                                                

6  The epigraphic data do, however, shed a great deal of light on the colonial process more broadly.  They 
confirm the implantation of Phoenicians in the West, with Phoenician and other NW Semitic onomastica 
attested at sites like Cádiz, and El Castillo de Doña Blanca, as well as in the broader Gibraltar region at 
Toscanos, Morro de Mezquitilla, and at Mogador on the Atlantic coast of Morroco, to name but a few 
(Amadasi Guzzo 1995, 24; López Pardo and Ruiz Cabrero 2006; Zamora López et al. 2010).  In recent 
excavations at Cádiz, more epigraphic evidence was discovered in the form of bullae in an 8th century 
tannur at the Teatro Cómico excavations, confirming not only early Phoenician presence on Erytheia, but 
also providing evidence for early administrative sophistication at the site, whose population clearly 
included literate individuals (Padilla Monge 2014). 
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Syro-Mesopotamian cuneiform sources from the third to first millennia BCE (Xella 1995a; Elayi 

2013); in Egyptian literature and epigraphic remains (Scandone 1995); in the Hebrew Bible 

(Lipiński 1985; Xella 1995b; Stager 2005); and in Greco-Roman literature (Ribichini 1995).  

These sources are chronologically diverse, including material pre-dating, contemporary to, and 

later than the events of the 8th-6th centuries BCE.  Sources pre-dating the 8th century include 

East Semitic and Northwest Semitic texts from Syro-Mesopotamia and Ugarit, as well as 

Egyptian epigraphic sources and literature like the Tale of Wenamon.  Contemporary sources 

include epigraphic evidence, Biblical traditions that can be reliably dated to period of the 8th to 

6th centuries BCE (Xella 1995b), as well as various other sources both Semitic (such as the 

Annals of the Kings of Assyria; Xella 1995a, 51–56) and Greek (Homer, Hesiod). The sources 

post-dating the Phoenician colonial expansion are also numerous, and constitute an almost 

overwhelmingly heterogeneous collection that spans the 5th century BCE to the medieval period, 

from Herodotus to Stephen of Byzantium and the Souda (Bunnens 1979; Ribichini 1995).  These 

sources include the earliest Greek literature (Homer, Hesiod); Classical Greek, Republican, and 

early Imperial Roman literature;7 and late Roman to Medieval documents.  Following Bunnens 

(1979, 103), we can distinguish three roughly chronological strata in the content of these 

classical sources: 

 i. Texts written between the 4th and 1st centuries BCE, which make scattered references 

to the Phoenician expansion and the foundation of Carthage and other cities. 

 ii. Texts from the 1st century BCE to the 1st century CE seek a systematic historical 

approach, and in some instances may have had recourse to primary Phoenician sources or earlier 

secondary sources that are no longer extant (whether the author claims this or not is irrelevant - 
                                                

7 There is also a host of Classical epigraphic evidence whose contribution to the study of the Phoenician-
Punic world has yet to be explored (Ribichini 1995, 83). 
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claiming discovery of an ancient tradition was a popular literary motif in Hellenistic writing; see 

Attridge and Oden 1981, 8–9).  It is this second group of classical sources that provides the most 

extensive information on the Phoenicians (Bunnens 1979, 223). 

 iii. Third, from the second century BCE to medieval period, comes simple transmission 

and sometimes elaboration of earlier tradition without addition of new information (see Bunnens 

1979 for a comprehensive treatment of the classical transmission of traditions on the 

Phoenicians; see also Ribichini 1995). 

The accuracy of these sources is not necessarily in direct proportion to their antiquity.  

Emphasis should not be on linear chronological distance from the facts recorded, but rather on 

internal analysis of each source and evaluation of the claims of its author.  While contemporary 

sources are valuable because their reports are unmediated, that they present a more ‘truthful’ 

account of the processes in question is not self-evident.  Epigraphic and literary sources in the 

Bible and Assyrian Annals are, like all historical sources, sharply limited by what their own 

authors knew, and by the cultural constraints on their thinking and writing.  We can look for 

example at the distinction made by Bunnens between contemporary sources which depict 

Phoenician activity in the West as a purely mercantile phenomenon hinging on the establishment 

of comptoirs in desirable locations, and classical sources that describe a colonial, territorial 

expansion (1979, 393).  Bunnens argues that classical authors confuse the Phoenician expansion 

with later Carthaginian imperial policies, making classical sources less accurate.  I would 

question this assessment based on the archaeological evidence we have of the Phoenician 

settlements in the West, and suggest the possibility that Levantine authors writing in the 8th-6th 

centuries had only little knowledge of what was really taking place at the other end of the 

Mediterranean, but that the process as a whole was quite clear to the earliest classical authors 
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who had the benefit of historical hindsight.8  This is not to deny, of course, that classical authors 

often conflated the Carthaginian and Phoenician colonial processes, or that they used Iron Age 

Phoenicians as proxies in their polemics against Carthaginians or Greeks (Bunnens 1979; 

Alonso-Núñez 1987; Sherrat 2010; Winter 2010; Mavrogiannis 2004).  However, we must be 

cautious in reifying the fidelity of contemporary witnesses, and too quickly discounting later 

accounts. 

 

2.1.2. Contributions of Historical Sources to the Economic Question in SW Iberia 

Historical sources for SW Iberia in the 8th-6th centuries BCE are few.  The region is almost 

completely absent from contemporary historical sources (save occasional references to a silver-

rich land of “Tarshish” in the Hebrew Bible - see below), and later classical literature is focused 

on relatively narrow topics such as the semi-mythical kingdom of Tartessos, and the foundation 

of Cádiz and its cult of Melqart/Herakles.  This material is far from ideal for a description of 

economic activities.  Combined with more plentiful economic information from the East, 

however, the historical sources can shed some light on the nature of the Phoenician presence in 

the Gulf of Cádiz, on the role of temples in the colonial enterprise, and on the interactions 

between Phoenicians and the local indigenous (Tartessian) population.  Our overview of the 

contributions of the textual evidence thus begins with the contemporary and slightly earlier 

sources from the eastern Mediterranean, which allow us to outline in broad strokes the primary 

institutions and operation of the Phoenician economy.  It is from that foundation that we can 

                                                

8 Agricultural exploitation of the Lower Guadalquivir was, in fact, an important feature of Phoenician 
settlement in the region (Wagner and Alvar 1989; Belén Deamos 1994, 5–6), although it need not have 
been the sole motive for their Westward expansion (Wagner and Alvar 2003).  We can also note the 
accurate recall of the foundation date of Carthage by Timaeus: the late 9th century date for Carthage has 
been confirmed by recent archaeological evidence (Bunnens 1979, 132–135; Docter et al. 2005). 
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make sense of the more scattered references to the Phoenician West; its temples; and the 

kingdom of Tartessos. 

 

2.1.2.1. Phoenician Political and Economic Institutions: The View from the Eastern 

Mediterranean 

Historical sources on the Canaanite and Phoenician city-states of the late second to mid-first 

millennium BCE provide information on the major institutional and historical features of 

Phoenician economic activity, as well as on the range, commodities, motivations for, and 

practical operations of Phoenician trade in the Mediterranean Basin. The operation of Phoenician 

economic institutions can be inferred from ancient Near eastern sources from Ugarit, Egypt (the 

tale of Wenamon), Assyria (Neo Assyrian court records, letters, and treaties), and the Hebrew 

Bible. 

The palace was the primary actor in medium- to long-distance trade among Levantine city-

states of the late second and early first millennia BCE, although its role was supplemented by the 

entrepreneurial activities of individual merchants (Monroe 2009).  The important economic role 

of the palace is evident from historical sources from the 13th (Ugarit), 12th (the Tale of 

Wenamon), and 10th centuries BCE (1 Kings 17).  Based on these texts, it seems likely that the 

palace played a central role in the Phoenician westward expansion that began with the move to 

Cyprus in the 10th century, and took its full shape with the leap to the western Mediterranean in 

the late 9th and early 8th centuries.  Historical sources also attest a non-palatial Phoenician 

economic sector, which is present in the earliest Canaanite sources but appears to have grown 

exponentially at the same time as the Phoenician colonial diaspora.  This non-palatial sector 

initially functioned much like the palace, but over time innovations appeared that were better 
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adapted to the commerce in the western Mediterranean. 

 

2.1.2.1.1. Palatial Trade: Treaties 

A substantial part of Phoenician palatial commerce took place through treaties organized on 

the metaphor of gift exchange between rulers, in which fixed equivalencies allowed the exchange 

different staple and luxury goods, raw materials, as well as labor and sometimes property — a 

system that has its roots in the palatial economies of Late Bronze Age Mycenae, Egypt, Hatti, 

and Assyria (Kuhrt 1995; Markoe 2000, 95–96; Aubet Semmler 2001, 111–114).  The palace as 

economic institution is well attested not only in the Canaanite (what we might call ‘proto-

Phoenician’) city states of the 13th-11th centuries BCE, but also at the properly Phoenician Iron 

Age city states of the Syro-Palestinian coast in the 10th to the 6th centuries BCE.  Through all 

these periods, the palace can be equated with the king, whose powers were extensive albeit 

circumscribed to greater or lesser degrees by popular assemblies known as the council of elders 

and the ‘people’ (‘m), a situation which is very well attested in other nearby Northwest Semitic 

cultures such as Israel and Judah (Tadmor 1982; Markoe 2000, 87–88). 

Frequent palatial involvement in domestic as well as international commercial affairs in the 

earliest textual evidence at El-Amarna and Ugarit prefigures the situation in the 11th-9th centuries 

BCE, when a range of textual sources show the Phoenician palace to have been a major broker 

and guarantor of commercial treaties, in addition to being responsible for ensuring that its own 

citizenry had access to basic foodstuffs (Xella 1995a).  In the 14th century BCE royal 

correspondence at Egyptian Tell Amarna (ancient Akhetaten), Byblos conducts trade in grain 

with Yarmuta to the south of Beirut (Xella 1995a, 47).  Later in the 12th century, letters 

discovered in the ruins of Ugarit (Ras Shamra, Syria) show that the kings of Tyre and Byblos 
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were heavily involved in organizing and managing shipping (KTU 2.38; KTU 4.338; RS 34.145; 

RS 34.147; RS varia 25) (Xella 1995a, 47–50).   

A slightly more complex picture emerges in the 11th, 10th, and 9th centuries BCE, when the 

Phoenician palace was involved not only in punctual commercial activities, but also in the 

negotiation of complex trade treaties involving fixed prices and commodities, skilled labor, land 

rights, and planned payments (Markoe 2000, 93).  Such treaties are seen in the Egyptian Tale of 

Wenamon, between Egypt and Byblos, and in the book of Kings between Hiram of Tyre and 

Solomon of Israel (1 Kings 5:18; Markoe 2000, 93–94, fn. 1).  The construction of Solomon’s 

temple shows Phoenician palatial access to, or control of, groups of specialized producers, 

including carpenters, stonemasons, and a Tyrian bronze caster (ibid; 1 Kings 5:18, 7:13-47), an 

arrangement echoed in later Phoenician participation in the construction of Ashurbanipal’s 

palace (Liverani 2014, 426). This outsourcing of skilled laborers by Phoenician monarchs is 

prefigured in the Canaanite tradition at Ugarit, where bronze smiths from Beirut are mentioned 

in the royal accounts (KTU 4.337; Xella 1995a, 48). 

 In addition to mutually beneficial agreements, a more parasitic subset of ‘treaties’ developed 

in the form of unilateral tribute payments made to the Neo-Assyrian warlords.  Early on these 

took the forms of isolated payments, the first attested being made to Tiglath-pileser 1 around 

1100 BCE by Arados, Byblos and Sidon.  Such punctual tribute payments, for which the palace 

was responsible, became increasingly regular beginning with Ashurnasirpal II’s receipt of 

tribute, in 875, from a considerably longer list of Phoenician cities: Tyre, Sidon, Byblos, 

Makhallatu, Kaizu, as well as the regions of Amurru and Arwad (Xella 1995a, 53–54; Elayi 

2013).  In some cases formal treaties were drafted, imposing constraints on Phoenician palatial 

but also extra-palatial (see below) commercial activities, the best example being Esarhaddon’s 
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treaty with Baal of Tyre (Elayi 1990, 4–6; Xella 1995a, 55).  Glenn Markoe argues that regular 

tribute payments began by the late 7th century under Sargon II (Markoe 2000, 98), and that 

tribute became annual under the Persian emperor Darius I (522-486 BCE), including a miksu tax 

on timber and dye, shipbuilding, and metalworking; tolls and customs imposed on land and sea 

trade; and an ilku tax involving conscription and corvée labor (Markoe 2000, 98).  While 

Markoe’s reconstruction of gradual, linearly increasing subservience is tempting for its clarity, it 

must be tempered by an acknowledgement of the diversity of strategies of imperial control that 

were deployed by Neo-Assyrian, Neo-Babylonian, and Persian monarchs.  Different Phoenician 

city states received different treatment, as a result of both local factors and shifting imperial 

policies (Liverani 2014, 431-433; 505-509). 

 

2.1.2.1.2. The Ḫubûr in the Palace and Beyond 

In addition to treaties, another important mechanism for palatial involvement in international 

commercial arrangements was the ḫubûr, which is attested in the correspondence from Ugarit, in 

the Tale of Wenamon, and in the biblical book of Kings.  In three cases the ḫubûr is a 

commercial venture involving joint management of ships by Phoenician city-states and 

representatives of other polities (from Ugarit; the Egyptian Smendes in Wenamon; and king 

Solomon of Israel in 1 Kings 9) (Aubet Semmler 2001, 111–114; Markoe 2000, 95–96).  Clearly 

the ḫubûr was a means of spreading the risk involved with shipping, making it feasible to carry 

out large trading expeditions and acquire desirable goods abroad.  Somewhat later in the 9th 

century Ahaziah of Israel suggested a ḫubûr to Jehosaphat of Judah, only to be rejected (1 Kings 

22:48; but see II Chronicles 20:35; Aubet Semmler 2001, 115).   

What did the activity of a ḫubûr look like, beyond its organizational and political affiliations?  
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Since we are focused on SW Iberia, our interest is in how the ḫubûr acquired goods abroad, 

namely, what modes of exchange and remuneration were employed. The story of Wenamon 

suggests that gift exchange with fixed equivalencies was the standard in the eastern 

Mediterranean in the late 2nd millennium (Aubet Semmler 2001, 111–114). Similar gift exchange 

can be seen in the visit of the Queen of Sheba to Israel in 1 Kings 10:1-13, who, bringing gold, 

exotic woods, and spices is given in return “all that she desired and asked for, in addition to what 

he had given her out of his [Solomon’s] royal bounty.”  The historical accuracy of this tale is of 

secondary importance to the fact that it attests large-scale trade in luxury goods, couched in the 

language of gift exchange between royal peers.  On the basis of such texts, we can expect that 

early interactions between Phoenician and the Tartessian elites of Huelva in SW Iberia took 

place on a similar mode, a suggestion that seems to find corroboration in the archaeological 

evidence (see e.g. the construction of a Phoenician pillar-and-rubble retaining wall at the 

indigenous site of Huelva; Ruiz Mata, Blázquez Martínez, and Martín De La Cruz 1981). 

The collapse of the Late Bronze age palatial networks seems to have opened the door for a 

number of changes in the Northwest Semitic ḫubûr.  First, it appears to have become accessible 

to non-palatial political entities.  Second, and at the same time (as far as we can surmise from the 

sources), the ḫubûr was no longer necessarily organized through the gift metaphor, and the 

influence of more formal economizing logic is evident.  Both of these shifts are already attested 

in Wenamon, in which 50 ships anchored at Sidon are described as being in ḫubûr between 

Zakarbaal of Byblos with a man named wrktr from Tanis to whom no official title is ascribed 

(Aubet 114-119).  Also in Wenamon, the tale’s eponymous Egyptian courtier and Zakaarbal 

clash over their different expectations concerning the terms for a shipment of cedar, a situation in 

which Egypt appears to be functioning according to old rules that no longer apply in Byblos 
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(Liverani 2014, 425).   

Other evidence follows Wenamon, corroborating the notion that the 11th-8th centuries BCE 

saw a broad transition from a palace-dominated economy to one in which non-palatial enterprise 

played a major role beginning in the 7th century.  Mario Liverani notes semantic shift in 

commercial terminology between the Bronze and Iron Ages, reflecting the development of a 

market-based economy and decreased involvement of the state (Aubet Semmler 2001, 111–114).  

Josette Elayi points out that in Esarhaddon’s 7th century treaty with Ba-a-lu of Tyre, there is a 

distinction between ships of the king and ships of the “people of the country of Tyre.”  While 

Bondì (Bondì 1978) identifies this group with private entrepreneurs, Elayi sees them as evidence 

of a non-palatial political entity taking an increasing role in commercial activity (Elayi 1990, 4–

6).9  Glenn Markoe, through Ezekiel 27, also sees a shift in Phoenician economic priorities in the 

7th century, moving away from meeting the needs of the domestic economy — as in Wenamon 

and 1 Kings 17 — to increasing revenue through commodity acquisition and resale (Markoe 

2000, 94). 

 

2.1.2.1.3. Modes of Exchange - Gifts and Opportunistic Exchange  

The extension of the ḫubûr beyond the palace to groups such as Isaiah’s ‘merchant princes’  

(Is. 23:8) would have provided an opportunity for innovation, namely a more opportunistic 

approach to trading partnerships that are no longer tied to the political responsibilities of the 

palace.  Instead of focusing exclusively on specific cargoes and long-haul shipping for a single 

royal client, the possibility of catering to numerous clients and taking advantage of opportunities 
                                                

9 The traditional political assemblies of Northwest Semitic monarchies, the elders or the ‘m (people; see 
Markoe 2000, 87-88), would have provided a natural pathway for non-palatial groups to gradually 
become involved in economic affairs, perhaps initially assisting the palace, and eventually carrying out 
their own independent initiatives. 
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to make a profit at ports of call along the way would have led to increasingly flexible and diverse 

cargoes.  Distinguishing such a transition archaeologically would be difficult.  Indeed, even 

when shipping was financed and carried out primarily for royal patrons, those running the ships 

clearly took advantage of their funding and mobility to conduct their own trade on the side — as 

attested by the variety of goods in the 13th century Ulu Burun shipwreck (e.g., Monroe 2010, 21).  

Impromptu in-kind exchange are well attested in the earlier Greek accounts of Phoenician 

commerce.  Susan Sherratt has suggested that Phoenician faiences found in late 10th-early 9th 

century western Aegean cemeteries can be identified with the áthurmata peddled by Phoenicians 

in Homer’s accounts (Sherrat 2010, 126). 

In the absence of formal price-fixing that characterized royal commercial activity, or that 

would arise in the context of regularized exchange, impromptu valuation was probably the norm, 

as was opportunistic exchange.  This is suggested by Homer’s early descriptions of Phoenician 

commercial activity in the tale Emaeus recounts to Odysseus (in the Odyssey, 15:403-484), but 

also in the writings of later classical authors such as Herodotus, Diodorus Siculus, Pseudo-

Aristotle, and Pseudo-Psylax, among others (Alonso-Núñez 1987; Neville 2007, 117; Sherrat 

2010). The most memorable of these classical accounts is Herodotus’ description of the so-called 

“silent trade” between Carthaginians and residents of the Lybian coast.10  Later accounts 

describing Punic expeditions along the Atlantic African coast likewise attest impromptu 

                                                

10 “The Carthaginians say also this that there is a place in Libya, and People living in it, beyond the Pillars 
of Heracles. When they, the Carthaginians, come there and disembark their cargo, they range it along the 
seashore and go back again to their boats and light a smoke signal. The natives, as soon as they see the 
smoke, come down to the shore and then deposit gold to pay for the merchandise and retreat again, away 
from the goods. The Carthaginians disembark and look; if they think that the price deposited is fair for the 
merchandise, they take it up and go home again. If not, they go back to their boats and sit there. The 
natives approach and bring gold in addition to what they have put there already, until such time as the 
Carthaginians are persuaded to accept what is offered. They say that thus neither party is ill-used; for the 
Carthaginians do not take the gold until they have the worth of their merchandise, nor do the natives 
touch the merchandise until the Carthaginians have taken the gold.” (Histories 4.196) 
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exchange with local populations (Lipiński 2004, 18:435–476; Liverani 2014, 429). 

This all suggests that Phoenician economic activity adapted to the geographic and socio-

political challenges of the Far West.  Opportunistic trade was carried out by agents of large scale 

trading expeditions organized on the ḫubûr model attested in the book of Kings and Wenamon, 

and earlier in LBA palatial trade networks (as attested in the diversity of cargoes in the Ulu 

Burun wreck).  And while classical evidence must be accepted with caution given the time gap 

separating Greek and Roman authors from the Phoenician colonial expansion, that body of 

evidence seems to indicate that such interactions were commonplace in western trade with less 

developed groups, while formalized treaties and ḫubûr trade were the norm with groups that 

were more socially and politically complex.   

 

2.1.2.2. Historical Evidence for the Western Phoenician Economies 

The institutions and trends reconstructed from the eastern Mediterranean evidence provide a 

foothold for interpreting the more scattered historical evidence for the West.  In contrast to the 

material just discussed, the majority of the sources for the western Phoenicians are removed from 

their subject both culturally and chronologically.  Culturally, they come from the Greek and 

Roman world, with the exception of references to Tarshish in the Hebrew Bible. 

Chronologically, the sources postdate the 6th century BCE and the Phoenician colonization, with 

the exception again, of the Biblical texts.  This cultural and temporal remove complicates the 

interpretation of the sources, and in our case in particular we must bear in mind the possibility 

that classical authors may report a vision of the Phoenician colonial world that is skewed by 

political tensions and economic realities of the Hellenistic and Roman world.  Nevertheless, the 

classical (and few earlier) sources for the western Phoenicians do shed some light on the colonial 
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expansion and its economic institutions. 

 

2.1.2.2.1. Chronology 

The classical authors of the first centuries BCE and CE references show great interest in the 

foundation of the earliest Phoenician colonies in the West, an interest which seems to be 

motivated both by a desire to situate Rome’s foundation with regard to Greek mythical history, 

and also to explore the relationship between Rome and her recently defeated nemesis, Carthage 

(destroyed in 146 BCE).  These ancient historical traditions situate the foundation of Carthage or 

other major colonies like Utica and Cádiz in relation to major events in the classical memory 

such as the fall of Troy, the mythical foundation of Rome, or the first Olympiad (Bunnens 1979, 

270).  Based on archaeological evidence the earliest dates in the 11th century BCE can be 

discarded.  One tradition recounted by Polybius and attributed to Timaeus of Tauromenion, 

however, seems more accurate, which is that Carthage was founded around 814-815 BCE, and it 

is Timaeus’ chronology that is most favored by later classical authors (Bunnens 1979, 272).  A 

late 9th century foundation date for Carthage is corroborated by relative and radiocarbon dating 

(Docter et al. 2005; Nijboer and van de Plicht 2006; Fantalkin, Finkelstein, and Piasetzky 2011; 

Bruins, Nijboer, and van der Plicht 2011). 

 

2.1.2.2.2. Tartessos 

Classical interest in Phoenician Cádiz focused on two themes, the first being the city’s 

association with the mythical kingdom of Tartessos, and the second its temple to Herakles-

Melqart (Bunnens 1979, 270).  The classical authors who refer to Cádiz include Diodorus 

Siculus, Strabo, Pliny, and Arian (ibid).  The only probable allusions to the region in ancient 
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texts are select occurrences of the toponym Tarshish in the Hebrew Bible (e.g., Genesis 10:4; 

Ezekiel 27:12; Jeremiah 10), where the place is associated with silver, iron, tin, and lead, and 

associated with other locations in the Mediterranean.  The term “Tarshish” appears to have 

different meanings in different passages, however, and its location in Iberia is not the object of a 

scholarly consensus, with some preferring a location in Asia Minor (Padilla Monge 2006).  The 

word may also have been used to describe a class of sea-going trading ships, “ships of Tarshish” 

(Stager 2005; see 1 Kings 10:22, 22:48; 2 Chronicles 9:21, 20:37; Psalm 48:7).  The references 

to Tarshish in the Hebrew Bible suggest that the region was reputed as a source of various metals 

(Ezekiel 27:12), and that it was very distant (Jonah 1:3; Psalm 72), but provide us with little 

additional information about the place itself. 

 “Tartessos” is more clearly described in classical literature, where for Herodotus (Histories 

1.163; 4.152), Strabo (Geography 3.2.14), and Diodorus Siculus (5.35.4) it is a wealthy kingdom 

in SW Iberia. Like the Hebrew Bible, the classical discussions of Phoenician activities in 

Tartessos and Iberia emphasize its wealth in silver, often through hyperbolic narratives.  

Aristotle thus reports that Phoenician traders leaving Tartessos carried with them so much wealth 

that they had to build additional ships out of silver (On Marvelous Things Heard, 135), while 

Strabo and later Avienus describe a silver mountain in SW Iberia (Geography, 3.2.11; Ora 

Maritima, 291).  

Economically, the historical traditions about Tarshish/Tartessos are of interest for several 

reasons.  First, ancient emphasis on silver reflects the archaeological discoveries of silver 

production that began in earnest in the region during the 8th century BCE (Pérez Macías 1996; 

Hunt Ortiz 2003).  Second, Herodotus’ report that Tartessos was ruled by a king (Arganthonios; 

Histories 1.163) suggests the possibility of royal commercial treaties between Phoenicians and 
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their Tartessian counterparts of a kind similar to those attested in the eastern Mediterranean.  In 

addition to trade in silver and other commodities, this may have involved the labor of Phoenician 

craft specialists, who may possibly be the explanation for the construction of a retaining wall on 

the Cabezo de San Pedro (Huelva) in typical Phoenician pillar-and-rubble style, and dating to the 

very end of the 9th century BCE (Ruiz Mata, Blázquez Martínez, and Martín De La Cruz 1981). 

Although the intensity of Phoenician activity in the Gulf of Cádiz is often explained strictly 

in relation to the region’s rich silver resources and strategic value, the presence of an established 

local political elite favorable to Phoenician commercial interests would have offered a natural 

counterpart to pre-existing Phoenician economic institutions like palatial treaties and the ḫubûr, 

which in turn would have led to a natural intensification of Phoenician activity in the area.  

Whether “Tartessos” was a monarchy or something more akin to a chiefdom, local settlement 

patterns and material culture do point to incipient socio-economic complexity in the region in the 

late 9th and 8th centuries BCE (Ruiz Mata and Gómez Toscano 2008), lending some validation to 

classical and pre-classical references to the region.  The political centralization (presumably 

around Huelva) of such a polity would also help explain the rapid dissemination and re-

appropriation of Phoenician material culture throughout the region in the following centuries. 

 

2.1.2.2.3. Temples  

 The role of the temple in the cities of the Phoenician homeland is difficult to assess from 

textual sources, but later classical sources allow us to outline their role in the colonies with some 

confidence.  One particular feature of the classical sources is their repeated association between 

the foundation of Phoenician colonies and the foundation of Phoenician temples, to the extent 

that sometimes only the foundation of the temple is mentioned (Bunnens 1979, 282).  The most 
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widely discussed is the temple to Herakles-Melqart at Cádiz (ancient Gadir), which is mentioned 

by a long list of authors including Diodorus Siculus, Strabo, Pliny, Arian, Appian, and Avienus 

(Ibid, note 34).  Phoenician temples to other deities are also mentioned at Utica, Paphos, Cythera, 

and Memphis (ibid).  Bunnens emphasizes this frequency to suggest that the temple played 

multiple roles in Phoenician colonies (1979, 282-285).  Bunnens cites Cintas (1950, 582–583), 

who suggested that these temples marked the location of the first offering made by Phoenician 

sailors when they landed, and also notes that for Rebuffat (1966) such temples would have 

served as a natural place of asylum.  Bunnens himself goes on to suggest that temples would 

have been a natural way to protect the safety of travelling merchants at regular waypoints, to 

guarantee commercial transactions, and even to house accounts of operations as a means of 

legislating later disagreements (Bunnens 1979, 284).11  Finally Bunnens suggests that it was 

specifically the cult of Herakles-Melqart that provided an institutional link between Tyre and its 

colonies.  He bases this on the fact that later important temples to this deity were found at the 

major colonial nodes of Carthage and Cádiz, and on two comments that Diodorus Siculus makes 

about Carthage.  First, the epitaph for Herakles used by Carthaginians in XX 14,1 (“Herakles 

over the settlers”?) suggests to Bunnens that the Herakles cult may have had a particular 

relationship to Phoenician overseas settlements; second, Diodorus reports that the Carthaginian 

temple paid an annual tithe to the temple at Tyre (XX: 14, 2). 

The fact that the temple to Melqart at Carthage continued to pay an annual tithe to the 

original temple to Melqart, at Tyre, during the Hellenistic period has also been used to suggest 

that Tyre used temples to control its colonies (Aubet Semmler 2001, 150–158; Markoe 2000, 

89).  Carthage, like any other city in Tyre’s kingdom, was levied a tax (Liverani 2014, 430), and 
                                                

11 A very similar argument was made some years earlier by Van Berchem (1967), but Bunnens does not 
mention it. 
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it is significant that the other great temple to Melqart is found at Cádiz, which played a role as 

important as, if not more than, Carthage in the early days of the Phoenician colonial expansion.  

The political and economic subordination of Tyre’s colonial foundations to the mother city is 

further attested by the titles of the colonies’ leadership.  A pair of inscribed bronze bowls from 

the 8th century in Cyprus attest to the rule of a Tyrian governor (skn) in Kition at that time 

(Liverani 2014, 429; Markoe 2000, 89).  Carthage itself, moreover, was ruled not by a king (mlk) 

but by judges (sftm, Latin sufetes) in the 5th century (Liverani 2014, 430), a tradition that 

probably reflects the city’s original subordination to Tyre.  The same title was briefly borne by 

the rulers of Tyre when that city was under Babylonian control in the second half of the 6th 

century BCE, suggesting that Phoenician sft in some contexts meant something along the lines of 

‘governor’.  The same title of judge is also attested in a Punic inscription in Sardinia, which uses 

the chronological formula “in the years of the judges of Sulcis” (bst spṭm bslky; Schmitz 2012, 

11).  While that formula and the title it preserves may reflect the spread of Carthaginian 

influence, it seems just as likely that it refers to the earliest Tyrian Phoenician governors of 

Sulcis, which has yielded the earliest Phoenician remains on the island (along with the nearby 

8th century cremation necropolis at San Giorgio di Portoscuso)(Bartoloni, Moscati, and Bondì 

1997, 36).  

Thus, the colonial temple gave Tyre administrative control of its Mediterranean holdings, 

although the extent of this control is difficult to determine beyond the annual tithe reported by 

Diodorus Siculus.  From the local standpoint in the west, however, the temple would probably 

have served primarily as an economic institution (van Berchem 1967; Bunnens 1979, 282–285).  

This fits the economic role played by temples in the broader Canaanite-Phoenician world, 

particularly in cognate cultures such as Late Bronze Age Ugarit and Iron Age Israel and Judah, 
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but also in Egypt and Mesopotamia.  Syro-Mesopotamian and Canaanite temples of the third and 

second millennia BCE were important centers of economic production, consumption and 

exchange (Baines and Yoffee 1998, 225–232).  In Iron Age Israel and Judah the temple was also 

associated with economic production and exchange (Stager and Wolff 1981), although the 

Israelite/Judahite temple’s economic power appears somewhat more circumscribed by the palace 

than its Mesopotamian counterparts (Master 2014, 5–6). 

This traditional economic role of the temple appears to have adapted to suit the particular 

needs of the western Phoenicians, for whom a primary concern would have been to secure social 

relations and facilitate commerce with local indigenous groups.  Based on the frequent presence 

of Phoenician temples in the western Mediterranean colonies, Van Berchem suggests that these 

offered a divine guarantee on economic transactions with foreign peoples in the absence of 

clearly established property rights (van Berchem 1967, 76).12  From a New Institutional 

Economics perspective (North 1977), then, the temple functioned to minimize transaction costs 

both by guaranteeing transactions but also by off-setting the financial risk of isolated outposts 

vulnerable to theft.  The archaeological evidence provides a strong support to the textual 

evidence for the role of the temple in facilitating commerce, since temple complexes are found 

not only in the colonial cores but in areas most amenable to commercial relations.  This is 

particularly evident at El Carambolo and Coria del Río at the mouth of the wealthy Guadalquivir 

valley (Escacena Carrasco and Izquierdo 2001; Fernández Flores and Rodríguez Azogue 2005; 

Fernández Flores 2007), and at Abul on the Sado River in Portugal (Mayet and Tavares de Silva 

2000).  

                                                

12 Van Berchem’s earlier research was on the function of temples in the Greek colonial system (van 
Berchem 1960; see also Romero Recio 2006), so the Greek model may have been a particular influence in 
the development of his perspective on Phoenician temples. 
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2.1.2.2.4. The Economy of Punic Carthage 

A broader class of indirect historical evidence for Phoenician economic activity in the West 

comes from descriptions of later Punic activities, which focus on Carthage due to that city’s 

prominence in classical times and its rivalry with Rome.  Descriptions of Carthaginian commerce 

provide a window onto the types of goods involved in maritime commerce in the West-Central 

Mediterranean of the Punic Period (Markoe 2000, 102-105), an important complement to the 

description in Ezekiel 27 of Tyre’s earlier commerce in the 9th or early 6th centuries (Mazar 

1986; Diakonoff 1992; Markoe 2000, 95; Stager 2005; Liverani 2014, 428–429).  As we might 

expect, metals are again at the top of the list.  Diodorus, Pliny, and Strabo all record the great 

quantities of silver that Carthage acquired from the Carthago Nova mines in eastern Iberia 

(Markoe 2000, 103 footnote 28).  Carthage’s gold (Thucydides 6.34.2) may have come from a 

variety of sources including West Africa, Spain, Morocco, West Sudan, while its iron came from 

closer by in North Africa, with the possible early exploitation of tin from the British Isles (Pliny 

NH 2.169; Avienus’ Ora Maritima).  Carthaginian economic activities also included 

transshipment of craft goods from the Aegean, of fish from the Gulf of Cádiz,13 and the 

exportation of agricultural goods from the North African Coast (Markoe 2000, 104 footnote 31).  

Carthaginian involvement in the slave trade reported by Polybius (Ibid., 104-105 footnote 32-

33), and earlier Greek and biblical descriptions of Phoenician human trafficking (The Odyssey 

15:403-484; Ezekiel 27:13; Joel 3:6), together suggest that this archaeologically invisible 

practice was a major economic activity in the Phoenician diaspora from an early date (Dietler 

and López-Ruiz 2009, 302–303). 
                                                

13 Aristotle also mentions the shipment of tuna from Cádiz to Carthage (Of Marvelous Things Heard, 
136). 
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The classical texts on Carthage also describe maritime expeditions accomplishing a dual 

purpose of exploration and barter with indigenous groups on the Atlantic coast of Africa (e.g., 

Herodotus’ Histories 4.196).  The Periplus of Hanno (Lipiński 2004, 18:435–476) should be 

understood as a continuation of the earlier eastern tradition of royally sponsored expeditions that 

are attested in Egyptian and Israelite/Judahite maritime ventures,14 as well as in early Neo-

Assyrian journeys to the Levant and other peripheries of the Mesopotamian world.  Like gift 

exchanges between kings, these trips played a dual ideological and economic function, 

demonstrating the prowess of the ruler while providing an influx of exotic goods into the 

domestic economy.  We can imagine thanks to these Near Eastern and Carthaginian analogies 

that the early Phoenician enclaves on the Spanish and Moroccan coast staged similar trips to the 

North and South.  With time this would have led to the foundation of permanent settlements at 

crucial commercial nodes like Mogador in Morocco (López Pardo and Mederos Martín 2008; 

Marzoli 2012). 

 

2.1.3. Synthesis: The Economy of SW Iberia in Light of Historical Documents 

These historical contributions have been valuable for archaeological research, and it is 

impossible to neatly separate the two bodies of evidence in previous scholarship.  As we will see 

below, archaeological research has been largely carried out within the conceptual framework 

provided by historical (textual) research, with few attempts to empirically explore institutional 

aspects of production and exchange.  The textual sources, however, provide only a partial picture 

of the activities and behaviors that fall under the term ‘economy.’  The most plentiful evidence 

and the most reliable documents deal almost exclusively of the eastern Phoenician economies, 
                                                

14 One thinks especially of Solomon’s expeditions to Ophir and Tarshish (1 Kings 9-10), or of Egyptian 
expeditions to Punt, such as Hatsepshut’s, which is illustrated in the temple at Deir el-Bahri. 
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where emphasis lies on the role of the king and palace in the political economy, particularly in 

price-fixing treaties with other polities, as well as in the ḫubûr, a collaborative form of risk-

spreading in large-scale shipping ventures.  From its earliest attestations it appears as though the 

ḫubûr was active in both the royal sphere and outside the palace as well.  Individuals with no 

apparent royal affiliation are mentioned as partners in ḫubûrs in early texts from Ugarit and the 

Tale of Wenamon.  The Biblical text provides further evidence of royal entrepreneurship 

involving both treaties and Phoenician-style ḫubûrs.  The 7th century treaty of Esarhaddon and 

Baal of Tyre (following Elayi 1990) provides corroborating evidence that two separate spheres 

(royal and non-royal) were involved in Tyre’s shipping activities.  Textual evidence is more 

scarce and difficult to parse for the West.  While the evidence from the East focused on palatial 

activities, the textual evidence for the west obliquely points to the economic role of temples (van 

Berchem 1960; Bunnens 1979; Romero Recio 2006), in addition to emphasizing the great wealth 

in silver of the kingdom of Tartessos (an association seen both in classical literature as well in 

the earlier Hebrew text of Ezekiel 27).  Classical descriptions of Tartessos as a kingdom, 

combined with evidence of socio-political complexity in the archaeological record, make it likely 

that some exchange at least took to the form of royal treaties based on the metaphor of gift 

exchange, a holdover from the Late Bronze Age that was typical of the Phoenician kingdoms of 

the early Iron Age.   

The historical evidence thus allows us to paint a hypothetical picture of the SW Iberian 

economies of the 8th-6th centuries BCE.  Early long distance commerce with the Levant before 

the 8th century would have been carried out through ḫubûr agreements such as those attested at 

Ugarit, in Wenamon and the book of Kings.  Permanent settlements followed, perhaps as a result 

of formal correspondence and treaties between Phoenician royalty and the local 
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indigenous/Tartessian elites whose capital was probably at Huelva.  During the 8th to early 6th 

centuries, royal treaties and exchanges such as those attested between Hiram and Solomon seem 

like the most likely mechanism by which trade in precious commodities such as silver were 

exchanged, perhaps with a local Phoenician aristocracy acting as counterparts to the indigenous 

elites (López Castro 2000).  There is some disagreement as to how the labor force required to 

mine and refine silver was organized — the most frequent suggestions are corvée or tribute 

systems organized by Tartessian leaders — an area of uncertainty which is due to a lack of 

historical evidence for production organization in the Phoenician sphere.  The organization of 

production and distribution of less valuable commodities (in contrast to silver) are generally 

assumed to have been less controlled by political leadership, and instead organized on a regional 

market system dependent on economic central places like CDB (Ruiz Mata and Pérez 1995) or 

Huelva (Ruiz Mata and Gómez Toscano 2008).  The exact role of temples in SW Iberia has not 

been extensively explored, but they must have played a role in both colonial administration and 

the local economy.  Antonio Sáez Romero has recently suggested, for instance, that production 

and exportation of fish and pottery at Phoenician-Punic Cádiz fell under the aegis of the temple 

at Sancti Petri (Zamora López and Sáez Romero, in press). Finally, textual sources describing 

Tyre and Carthage help in the description of the kinds of goods that were probably circulating 

within the western Mediterranean in the 8th-6th centuries (Markoe 2000, 102–105), while 

Carthaginian expeditions beyond the Pillars of Hercules provide a model for thinking about the 

role that the Bay of Cádiz played in further expanding the range of Phoenician commerce (and 

later, settlement) on the Atlantic frontier.  

A fundamental tension that is particularly evident in the earlier historical material from the 

East (Ugarit, Wenamon, the Esarhaddon-Baal of Tyre treaty) concerns the relative roles played 
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by the state and private enterprise in the ancient economy. From the western perspective, what is 

most striking is that the rise of non-palatial economic activity in the 8th-7th centuries coincides 

with the establishment of the earliest Phoenician colonies in North Africa and Iberia, and also 

with the economic growth in the West that led to the florescence of “Orientalizing” culture the 

7th century.  From the western perspective, institutional change in Phoenician economic practice 

can be explained largely in terms of practical, adaptive strategies related to the new 

circumstances faced by Phoenician traders and settlers in the West.  Such institutional shifts are 

clearly seen in temples, which with the colonial expansion took on new roles related to 

administration (in the form of tithes and taxation), and facilitating local commerce (through the 

enforcement of property rights).  Beyond temples, commerce in the colonial world gradually 

reinforced the development of the non-palatial economic sector, because the two economic 

institutions most associated with the palace — the treaty and ḫubûr — were poorly suited to the 

colonial sphere.  Although treaties between Phoenician and Tartessian elites probably constituted 

a primary means of exchange for the most valuable, restricted commodities like silver (Kopytoff 

1986; Master 2014), such treaties were not possible with groups that weren’t as socio-politically 

complex – as described by Herodotus (Histories 4.196) and in the Periplus of Hanno (Lipiński 

2004).   The absence of fixed equivalencies related to elite exchanges (Aubet Semmler 2001, 

139–140) in these contexts encouraged the spread of impromptu valuation, but would also have 

encouraged the establishment of smaller trading colonies such as those at Mogador in Morocco, 

and Morro de Mezquitilla or Toscanos along southern Spanish coast – in which resident agents 

could develop more permanent social bonds with local populations, and gather information that 

would decrease transactions costs and increase profit margins.  The establishment of permanent 

settlements – whether small comptoirs or larger colonies like Carthage and Cádiz – would have 
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gradually changed the function of the eastern ḫubûr, with ships running across the Mediterranean 

becoming increasingly used for the movement of fixed goods, even as exploratory expeditions 

continued along the Atlantic Coast of Iberia and Africa. 

 

2.2. Archaeological Research on Economic Activity 

Archaeological evidence for the Phoenician presence in the Iberian Peninsula was first 

uncovered in the 19th century, but it is only in the past 40 years that archaeological material has 

become the primary source of information for that historical process.  The vast majority of the 

evidence at our disposal for SW Iberia comes from archaeological excavations, most of which 

have been salvage projects, frequently in highly urbanized or industrialized areas (e.g. Huelva, 

Cádiz, El Carambolo, the Rio Tinto mines to name but a few). Long-term excavation projects are 

a minority (Fernández Jurado 1987; Ruiz Mata and Pérez 1995), as are surveys (Rothenburg and 

Blanco Freijeiro 1981; Hunt Ortiz 2003; Ruiz Mata and Gómez Toscano 2008).  Unfortunately 

the full publication of the results of these more sustained research projects has been slow or 

lacking entirely, which has hindered the development of basic archaeological knowledge for the 

8th-6th centuries.  As in the rest of the Iberian Peninsula, archaeological publication is highly 

dispersed in a host of journals and serials associated with universities and museums.  Peer review 

in the smaller institutional publications is rare, such that publications tend to be of varied quality.  

Research on economic topics has been carried out using a variety of methods for data 

collection, primarily excavation complemented by typological and scientific analyses.  

Particularly lacking are surveys, systematic comparative studies, and published excavations with 

broad exposures of ancient settlements.  The interpretation of the various economic data 

collected over the past decades has moreover taken place mostly within the confines of historical 
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schemas, which has both limited the ability of archaeological analysis to contribute substantive 

new information to the debate, and hindered the development of more appropriate methodologies 

for data collection.  After an overview of the state of archeological research on the 8th-6th 

centuries in SW Iberia, this section describes the methods and frameworks of previous research, 

with particular focus on the best known sectors of ancient economic activity in the region — 

namely, silver, agro-pastoral activities, and ceramics. 

 

2.2.1. The Archaeology of the 8th-6th Centuries BCE in SW Iberia 

After early discoveries at los Alcores (Seville) at the turn of the 20th century (Bonsor 1899; 

1927), more organized exploration of the Phoenician colonial presence in southern Iberia began 

in the 1970s after the recovery of ostentatious finds at El Carambolo (also near Seville) and the 

Sexi necropolis on the Mediterranean coast.  This florescence of fieldwork in the 1970s involved 

variable field and recording methods, and focused on sites associated with the indigenous 

kingdom of Tartessos described in historical sources, including Huelva, Niebla, Cerro Macareno, 

Carmona, Alhonoz, and Setefilla (Belén Deamos 1994, 1), as well as at the smaller settlements 

like Cerro Salomon and Quebrantahuesos near the Rio Tinto mines (Blanco, Luzón, and Ruiz 

1970; Pellicer Catalán 1983).  Beginning in the 1980s research in the Lower Guadalquivir Basin 

declined, with fewer large-scale excavations and surveys, due in part to administrative 

formalities and unequal access to state funding, a situation that persists to this day.  Exceptions to 

this decline are the explorations that focused on sites associated with silver extraction and 

processing in the Huelva district (Belén Deamos 1994, 2; Rothenburg and Blanco Freijeiro 1981; 

Ruiz Mata and Fernández Jurado 1986; Fernández Jurado 1987; Fernández Jurado 1988; García 

Sanz and Fernández Jurado 2000), as well as the excavations at and around El Castillo de Doña 
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Blanca (CDB; near Cádiz), an unpublished tell with 9m of stratigraphic accumulation, and the 

focus of the case study in the second half of this dissertation (Ruiz Mata 1985; Ruiz Mata and 

Pérez 1995).  Important progress was also made in reconstructing the ancient landscape – which 

has changed drastically in the past 3,000 years – using both historical and geological sources 

(Belén Deamos 1994, 2).  In recent decades new archaeological data have come primarily from 

salvage excavations throughout SW Iberia, with particularly notable finds in the Bay of Cádiz 

(Córdoba Alonso and Ruiz Mata 2005; Bueno Serrano and Cerpa Niño 2008; Zamora López et 

al. 2010); Huelva (Fernández Jurado 2003); and Coría del Río and El Carambolo near Seville 

(Escacena Carrasco and Izquierdo 2001; Fernández Flores and Rodríguez Azogue 2005).  The 

findings of most salvage excavations, however, are only reported succinctly in a governmental 

annual called the Anuario Arqueológico de Andalucía.  For this reason the excavators of the 

Phoenician temple at El Carambolo Alto (Seville) are to be commended for publishing not only 

several articles but also a book of their findings (Fernández Flores and Rodríguez Azogue 2005; 

Escacena Carrasco, Fernández Flores, and Rodríguez Azogue 2007; Fernández Flores 2007) —  

although unfortunately the latter describes the materials only from a small number of excavation 

loci, the rest of which are stored in fairly poor conditions (crates and deteriorating cardboard 

boxes and plastic bags) in the basement of the Museo Arqueológico de Sevilla.  Most often, 

information from salvage excavations trickles out through studies of particular artifacts of 

material assemblages (e.g., Rufete Tomico 1989; Belén Deamos and Román Rodriguez 2010).  

These slowly emerging local data in SW Iberia are supplemented by systematic research projects 

in the greater region, in Portugal (Mayet and Tavares de Silva 2000; Valério et al. 2010), 

Morroco (Belén Deamos et al. 1996; López Pardo and Mederos Martín 2008; Cañete and Vives-

Ferrándiz 2011), as well as through continued excavations in the greater Málaga region 
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spearheaded by the Deutsches Archäologisches Institut in Madrid (e.g., Marzoli 2012).  Spanish 

and French research projects have also made contributions – again, beyond SW Iberia proper – 

with particularly noteworthy results at Cerro del Villar just south of Málaga (Aubet Semmler et 

al. 1999) and La Fonteta in Alicante (Prats, Menárguez, and Segura 2002; Rouillard, Gailledrat, 

and Sala Sellés 2007).15  

 

2.2.2. Economic Archaeology of SW Iberia in the 8th-6th Centuries: Previous Research 

Archaeological research on the economy of SW Iberia during the Phoenician colonization 

has taken place mostly within the themes broached by the historical documents, weaving 

together a concern for chronology; specific high-profile commodities like silver; the 

public/private spheres of Phoenician exchange; elite trade with Tartessos; the economic role of 

temples; and the relationship of the western colonies with the Phoenician homeland and with 

Carthage. Syntheses of the economy in the Phoenician colonies usually bring together 

archaeological data with the above historical sources (Bondì 1995; Markoe 2000, 93–105; Aubet 

Semmler 2001). In rare cases this involves explicit theoretical interaction with broader 

comparative archaeological debates such as Formalism-Substantivism (Aubet Semmler 2001, 

98–105), and the related question of public and private spheres in the Phoenician economy 

(Bondì 1978; López Castro 2000; Aubet Semmler 2001, 111–114; Romero Recio 2006).   

The historical and theoretical themes of the synthetic literature are mostly absent from the 

collection and analysis of economic data at the practical level in SW Iberia. Archaeological 

investigation of economic topics has been largely descriptive, seeking to describe the nature and 

                                                

15 For a recent update on archaeological research at some of the most prominent Phoenician sites in the 
West, see Eleftheria Pappa’s helpful gazetteer (Pappa 2013, 194–210). 
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extent of artifact assemblages both anthropogenic (ceramics, architecture, silver by-products) and 

otherwise (faunal and floral remains, geological deposits allowing reconstruction of ancient 

landscapes).  On the whole, archaeology in SW Iberia has not been able to spill over the edges of 

its current historical frame and constructively add to the picture of economic organization and 

practices gained from the written sources.   

 

2.2.2.1. Contributions of Previous Archaeological Research to our Understanding of the 

Economy 

Although it has not shed much light on economic organization, archaeological research has 

nevertheless vastly improved our understanding of the economy through excavation, typologies, 

and standard analytical procedures.  This work has corroborated and supplemented the historical 

descriptions of the primary commodities that were produced, exchanged, and consumed in the 

western Mediterranean in Phoenician times.  In SW Iberia silver is one of the most important, but 

a host of other remains are also archaeologically attested, including ivory, wood, faience, metals, 

ceramics, wine, olive oil, fish, and salt (González de Canales, Serrano Pichardo, and Llompart 

Gomez 2004; Dietler and López-Ruiz 2009, 302–303).  An even more substantial contribution is 

the chronological and geographical framework that archaeology has provided for Phoenician and 

indigenous economic activities in the region.  Archaeological work has also provided an outline 

of the organization and development of a few specific industries, the most impressive of which is 

the large-scale production and distribution of silver.  Agro-pastoral production has been studied 

with some success thanks to publication of site findings and intensive research projects at a few 

sites like Cerro del Villar and CDB.  Finally, pottery production and exchange has been the 

object of much interest.   
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2.2.2.1.1. Geographic Contributions 

Archaeological research has revealed a pattern of Phoenician settlement at strategic points 

along the western Mediterranean coasts, often on coastal islands near rivers that provide natural 

routes into the mainland (e.g., CDB, El Carambolo, Mogador, Lixus).  In other places, the 

settlements are more oriented toward the sea, at important nodes along the shipping lanes 

connecting East to West (e.g., Carthage, Morro de Mezquitilla, Sa Caleta, Cádiz).  It should be 

pointed out that many of these settlements are also characterized by their proximity to highly 

productive agricultural hinterlands, a fact which is usually lost by emphasis on their commercial 

potential (Wagner and Alvar 2003; Fletcher 2012).  In some cases regional projects have been 

able to document the consequences of Phoenician presence on the hinterland, usually in the form 

of gradual disappearance of climax forest species in the vicinity of the coast, and their 

replacement by lower growth trees, bushes and grasses (Gómez Bellard 2003; Buxó 2009).  At 

Cerro del Villar there is evidence of dramatic territorial reorganization in the 7th century, 

ostensibly in order to provide agricultural goods to the Phoenician settlement (Aubet Semmler 

and Delgado 2003).   

In SW Iberia, Phoenician settlements show different kinds of interaction with the local 

indigenous population.  El Castillo de Doña Blanca provides an excellent example of integration, 

with the Phoenician tell situated next to the mixed indigenous-Phoenician necropolis of Las 

Cumbres, and a nearby settlement of the same name (Belén Deamos 1994, 13; Ruiz Mata and 

Pérez 1995; Córdoba Alonso and Ruiz Mata 2000).  The situation at CDB stands in contrast to 

more isolated Phoenician settlements such as the one on Cádiz (de Frutos Reyes and Muñoz 

Vicente 2011), or the Phoenician commercial enclave that likely existed at the Tartessian center 
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of Huelva. There is some debate about the extent of Phoenician settlement in the Lower 

Guadalquivir river, where Phoenician or Phoenicianizing materials are found in great quantity in 

the 7th century (Belén Deamos 1994).  Carlos Wagner and Jaime Alvar have argued for 

Phoenician ‘agricultural colonization’ of the Lower Guadalquivir in the 7th century, on the model 

of Greek colonial model and resulting from environmental degradation and population pressure 

in the West (Wagner and Alvar 1989; Wagner and Alvar 2003), while others see the eastern-style 

materials of the Lower Guadalquivir as the result of an advanced process of acculturation due to 

intensive commercial contacts (e.g., Aubet Semmler 2001). 

In addition to allowing a rough delimitation of Phoenician and indigenous areas, the 

distribution of material remains makes it possible to describe the movement of material culture 

through the landscape as a result of exchange.  The most successful example concerns silver, for 

which a number of distribution models have been proposed (see the case study below).  The 

primary type fossils used to represent the movement of goods farther inland include imported 

bronze artifacts such as fibulae and weaponry during the Final Bronze (Burgess and O’Connor 

2008), and for the Early Iron Age/Archaic period (i.e., the 8th-6th centuries BCE), amphorae 

connected to the coastal Phoenician settlements (Ramón Torres 1995; Mancebo Dávalos 1997).  

These data demonstrate that inland trade was articulated - not surprisingly - primarily along the 

Guadalquivir into eastern Andalusia and Jaén (Martín De La Cruz 2008) – a situation familiar to 

the Port Power model described by Larry Stager for the Middle Bronze Age southern Levant 

(Stager 2001), based on the work of Bennet Bronson (1977).  Slightly farther afield, the 

Guadiana and Tagos rivers were major channels into central Portugal and the Spanish province 

of Extremadura, to the North of the Sierra Morenas (Arruda 2008).   

Typological examinations of regionally distinctive amphorae (Ramón Torres 1995; Docter 



 

 74 

1997) have made it possible to outline the role of longer-distance trade in the regional economy.  

These show distinctive patterns of trade throughout the West-Central Mediterranean, including a 

strong trade relationship between Carthage and the Tyrrhenaean Sea during the 8th century, and 

the later extension of the Carthaginian sphere of economic influence in the early 6th century to 

include the Iberian Peninsula (Docter 2000).  Farther west, the Strait of Gibraltar (including the 

southern Spanish and northern African coasts) sees the early development of its own distinctive 

amphora tradition, Mancebo Davalos type R1 which is equivalent to Juan Ramon type 10.1, a 

transport jar with curving shoulders, a slightly low center of gravity, and short upright, variously 

thickened rim.  These jars show that by the late 8th century the Gibraltar region was largely self-

sufficient, in contrast to the earlier 8th century that is marked by large quantities of imported 

Levantine materials such as type Sagona 2 amphorae.  Striking evidence of early long-distance 

trade contacts also comes from the waterlogged archaeological column from the Plaza de las 

Monjas in Huelva, a mixed context whose contents can be roughly dated to the late 9th-early 8th 

century BCE (González de Canales, Serrano Pichardo, and Llompart Gomez 2004; González De 

Canales, Serrano, and Llompart 2009).  With the relative diminution of long distance trade in the 

late 8th century, the Gibraltar region was united by a common material culture, which is marked 

by architectural elements of eastern Mediterranean origin, as well as widespread distribution of 

ceramics that stylistically stem from one or both of the Phoenician and local indigenous spheres.  

The stylistic homogeneity of this regional assemblage in the archaic period has long inhibited the 

examination of commercial contacts within this region using typological approaches.  

Technological studies of ceramics are one way in which archaeologists have sought to clarify 

what typology cannot, and have become increasingly common in the past decades throughout the 

western Mediterranean (Docter, Annis, and Jacobs 1996; Barnès et al. 2000; Behrendt and 



 

 75 

Mielke 2011; Behrendt, Mielke, and Tagle 2012; Albero Santacreu and Mateu Vicens 2012; 

Roppa 2012), although they are still somewhat rare at the local level in western Andalusia 

(Galván 1986; Díaz Rodríguez et al. 2003; Barrios Neira et al. 2009; Barrios Neira, Montealegre, 

and López 2010; Gutiérrez López, Sáez Romero, and Reinoso del Río 2013).  

 

2.2.2.1.2. Chronology 

In our overview of the geographical contributions of previous research, we have already 

noted some important diachronic shifts in the SW Iberian economy that have been brought to 

light thanks to archaeological research.  Along with basic geographic distributions of sites and 

material culture, archaeological methods like seriation, stratigraphic analysis and radiocarbon 

dating have helped to clarify the chronology of the Phoenician expansion and subsequent decline 

in the West, in addition to identifying transitions within the roughly two centuries of Phoenician 

hegemony along the coasts of the West-Central Mediterranean — all areas in which the historical 

sources seriously falter. 

Despite ongoing debates concerning the exact date of the earliest Phoenician settlements in 

the West and their correlations to eastern Mediterranean relative chronology (Fantalkin, 

Finkelstein, and Piasetzky 2011), it is quite clear that the foundation of the first permanent 

settlements should be situated within the fifty years spanning the late 9th to early 8th centuries 

BCE.  This dating is supported by radiocarbon dates from sites throughout the region 

(Brandherm 2008, fig. 3) including Carthage, El Carambolo, Huelva, Morro de Mezquitilla, and 

Toscanos (Mederos Martín 2005; Fernández Flores 2007; Nijboer and van de Plicht 2006).16  

                                                

16 These absolute dates are 50-75 years higher than those suggested by the Geometric Greek pottery found 
at several of these sites, and demonstrate the need to revisit the dates for the Geometric sequence (Nijboer 
and van de Plicht 2006; Plicht, Bruins, and Nijboer 2009; Mederos Martín 2005; Bruins, van der Plicht, 
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Archaeology has also made it possible to situate chronologically the decline of Phoenician 

activity in SW Iberia, which corresponds to the rise of Greek and (slightly later) Carthaginian 

influence in the region in the 6th century BCE.  As discussed in Chapter 1 (I.b.), a host of 

archaeological indicators suggest that both endogenous and exogenous factors led to a crisis and 

gradual decline of the Phoenician colonial diaspora and the associated local socio-economic 

systems (Aubet Semmler 2001, 341–346; Ordoñez Fernández 2011).  In addition to the rise of 

foreign commercial influence that would have threatened the Phoenician monopoly on trade, the 

early 6th century also saw the 13-year siege of Tyre by Nebuchadnezzar and the final submission 

of that city to the Neo-Babylonian Empire in 573 BCE.  Added to these international 

disturbances, in the 6th century West we see environmental degradation (Roselló and Morales 

1994; Aubet Semmler et al. 1999), and evidence of social tension visible through the building of 

fortifications on the southern Andalusian coast, and which can be inferred from the extreme 

accumulation of wealth visible in the 7th century ‘princely tombs’ of the Lower Guadalquivir, a 

trend which ceases abruptly in the 6th century.  Economically, we see the complete abandonment 

of crucial economic nodes such as far-flung Phoenician trading posts at Mogador and Abul 

(Aubet 2001, 344), and the temple at El Carambolo (Fernández Flores and Rodríguez Azogue 

2005).  At a smaller scale, the SW shows signs of shifts in production, exchange, and 

consumption networks, with the appearance of new ceramic forms (often displaying Hellenizing 

tendencies), changes in agricultural production, and architectural shifts at sites like Doña Blanca 

                                                                                                                                                       

and Mazar 2003; Brandherm 2008).  Although the 14C dates from Carthage and Huelva appear to support 
an early date for the Phoenician colonization, however, their stratigraphic association with the Geometric 
pottery is not sufficiently robust to justify the sweeping 80-year adjustment called for by Dirk Brandherm 
(Brandherm 2008; Fantalkin, Finkelstein, and Piasetzky 2011; Pappa 2013). Based on corroborating 
evidence from more secure contexts in the East, for instance at Tel Rehov (Bruins, van der Plicht, and 
Mazar 2003; Coldstream and Mazar 2003), a more moderate 25-50 year revision of the Middle Geometric 
and perhaps Early and Proto-Geometric phases seems like the best solution. 
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and Huelva (Fernández Jurado 1988; Ruiz Mata and Pérez 1995). By the end of the 6th century, 

Phoenician settlements in the entire region show signs of having shifted their economy away 

from the diversified trade characteristic of the 8-7th centuries, and towards the exploitation of 

local agro-pastoral resources, and in the case of Cádiz, toward the production and exportation of 

salted fish which becomes the primary export of the region beginning in this period (Ordoñez 

Fernández 2011, 343–348). 

 

2.2.2.1.3. Silver Production and Exchange 

Silver production and the Phoenician involvement in it have drawn a great deal of scholarly 

attention due to the prominence of silver in both the historical and archaeological records.  

Technologically we have a clear understanding of how silver production took place, but there are 

still large gaps in our understanding of the social and geographical aspects of this production, as 

well as the way in which silver was distributed following its production. 

In the 1975 a well-preserved silver production site was discovered at Monte Romero in the 

Sierra Morena mountains, to the Northwest of Rio Tinto (Kassianidou 1993).  This evidence 

would soon be joined by other impressive archaeological evidence for silver production 

including smelting ovens at Huelva (Ruiz Mata 2002; Hunt Ortiz 2003), a specialized settlement 

dedicated to primary ore processing at San Bartolomé de Almonte (Ruiz Mata and Fernández 

Jurado 1986) as well as a 1-ton stockpile of litharge (a recyclable by-product of the silver 

production; see below) at the site of CDB (Ruiz Mata 1999).  The discovery of Monte Romero 

made it possible to reconstruct in great detail the chaîne opératoire that was used to obtain silver 

from the region’s ores in the 8th through mid-6th centuries BCE (Rothenburg and Blanco 

Freijeiro 1981; Kassianidou 1993; Pérez Macías 1996).  After extraction of the raw ores, 
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smelting took place either in large built furnaces or in small shallow pits. This smelting had two 

main products: first a lead-silver alloy called the regulus, and second, a very distinctive type of 

slag called ‘slag balls’ which almost always contains large inclusions of quartz and barite. 

Because the regulus was always submitted to further transformation whose component parts 

were valuable metals (lead and silver), slag balls constitute the main archaeological by-products 

attesting the smelting stage. In the next production step, cupellation, the lead-silver regulus was 

purified and silver was separated from the lead by oxidation. Cupellation was carried out in 

shallow ceramic bowls, and these constitute the main artifact class related to this third and final 

production stage. An additional by-product of the final production stage was litharge, a lead 

oxide compound that is easily confused with metallic lead, and is frequently found adhered to the 

surface of the shallow bowls just mentioned (Escacena Carrasco, Feliu Ortega, and Izquierdo de 

Montes 2010).  

Based on the distribution of remains attesting the various steps in the silver chaîne opératoire, 

Diego Ruiz Mata and Jesús Fernández Jurado have concluded that silver was produced and 

exported along two primary arteries between the late 8th and early 6th centuries BC, a 

conclusion based mostly on their findings in excavations at Tejada la Vieja, San Bartolomé de 

Almonte, and Castillo de Doña Blanca.  In the first of the two ‘export arteries’, ores were 

extracted from the mines at Aznalcóllar and passed through Tejada la Vieja to San Bartolomé de 

Almonte, where the ores were smelted and silver extracted through cupellation (Fernández 

Jurado 2002). Compositional similarities in ceramics and lead found at San Bartolomé and 

Castillo de Doña Blanca suggest that the silver from San Bartolomé was subsequently exported 

via the bay of Cádiz (Fernández Jurado 2002, 252–258; Ruiz Mata and Fernández Jurado 1986, 

277; Ruiz Mata 1989, 242–3). The second artery of silver production and export featured ores 
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from the Rio Tinto and Tharsis mines, which were carried down the Rio Tinto river to be 

processed and exported from Huelva (Fernández Jurado 2002, 259–262).  

Beyond these broad strokes, however, our understanding of the organization of silver 

production falters.  At fault is the fact that evidence of small-scale domestic production of silver 

(Escacena Carrasco, Feliu Ortega, and Izquierdo de Montes 2010; García Sanz and Fernández 

Jurado 2000, 80–86; Ruiz Mata 1989, 222) is typically downplayed in favor of the more 

impressive large-scale production that is attested at sites like Corta Lago/Rio Tinto (Hunt Ortiz 

2003, 392), San Bartolomé, and Huelva. The result is a generally accepted but vague notion that 

silver production was a quasi-industrial process made possible by forced or ideological 

exploitation of the indigenous populace by their elite classes, and resulting from strong 

Phoenician demand for the precious metal (Aubet Semmler 2002). As I have discussed 

elsewhere, this view has some material basis, but it does not account for the totality of the 

archaeological evidence at our disposal (Johnston 2013). A simple application of Cathy Costin’s 

parameters of production (Costin 1991) to the attested remains (Hunt Ortiz 2003) strongly 

suggests that silver production in archaic SW Iberia was taking place simultaneously in two very 

different social contexts - one of these contexts being the large-scale attached production attested 

at Rio Tinto, San Bartolomé, and Huelva, and the other context being small-scale, independent 

silver which is attested at many other sites in this period such as Peñalosa and Cerro de la 

Albina. 

Moving from silver production to its exchange, there has been little empirical research aimed 

at elaborating on Fernandez Jurado and Ruiz Mata’s two-route theory, resulting in continuing 

uncertainty about whether large-scale silver production was primarily controlled by Phoenician 

or indigenous elites, and about how silver was shipped from SW Iberia to the Mediterranean.  In 
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contrast to the still-hazy local picture, our understanding of the lucrative silver trade beyond the 

Strait of Gibraltar has improved in recent years thanks to a number of research programs at both 

ends of the Mediterranean that are focusing on the relationship between silver production in the 

Gulf of Cádiz and that in other parts of the Iberian peninsula (Rafel et al. 2010), as well as on the 

distribution of Iberian silver in the Levant, presumably one of the primary markets for the 

precious metal (Thompson 2003). 

 

2.2.2.1.4. Research on Other Production Activities  

Research on economic topics other than trade and silver production has been far less 

systematic, and much of it has been carried out either at very small (individual site publications) 

or at very large (e.g., the entire Iberian peninsula: Buxó 2009) scales, resulting in a patchwork of 

data that makes regional descriptions based on multiple sites difficult.  As will be seen below, 

considerable contributions have been made to our understanding of archaic agro-pastoral 

activities, fishing, and ceramic production in different parts of SW Iberia, but due to the uneven 

coverage of such analyses both geographically and chronologically, it is difficult to translate the 

findings into a coherent regional picture.  Furthermore, the contribution of previous scholarship 

in these areas tends to be based on relatively basic catalogues of the remains (taxonomic 

identification for agro-pastoral activities; typological for pottery), with limited contributions 

from the biological or material sciences.  These previous studies are also limited - with a few 

notable exceptions - by either the research questions asked (a theoretical problem), or by the 

nature of the remains themselves and the way in which they were excavated and recorded (a 

methodological problem).   

Below we will summarize the contributions of two of the best attested sectors (agro-pastoral 



 

 81 

activity and fishing, and pottery), but leave aside more poorly attested activities such as 

specialized craftsmanship focused on wood, ivory, and metals (Torres Ortiz 2002, 112ff). 

 

2.2.2.1.4.1. Agro-Pastoral Activity and Fishing 

A superficial description of agro-pastoral activity during the archaic period is possible thanks 

to numerous site reports of floral and faunal remains, which vary greatly in detail and quality.  

Faunal and floral remains from the archaic period and from the preceding Final Bronze period 

show that the regional diet underwent considerable changes following the Phoenician 

colonization, which introduced naked hexaplaric wheat (t. aestivum), new legume varieties, and 

of course the domesticated grape and olive which would form the basis for the development of 

specialized horticulture in the region (Buxó 2009; Torres Ortiz 2002, 98–99). Wine production in 

the 8th through 6th centuries BCE is attested at CDB (Roselló and Morales 1994), and also on 

the other side of the Strait, in the Ronda depression and the hinterland of Cerro del Villar (Torres 

Ortiz 2002, 99).  Sheep, goat, and bovines were the primary regional livestock, and in many 

indigenous settlements (including Huelva, Campillo, Carambolo, Medellín, Aliseda) faunal 

remains of bovines outnumber those of ovicaprids (Torres Ortiz 2002, 101), which contrasts with 

the dominance of ovicaprids in the Phoenician colonies, and in the coastal Iron Age Levant.  

Faunal analysis at Huelva has also shown that shallow water, coastal fish and mollusks 

constituted an important component of the archaic diet (Torres Ortiz 2002, 104–105).  

The most comprehensive analysis for the archaic period comes from CDB, and focuses on 

remains from a stratified sequence of middens spanning the early 7th to mid 6th centuries BCE 

(Roselló and Morales 1994). This is regrettably one of the only specialist publications currently 

available for the meticulous excavations directed at the site by Diego Ruiz Mata over the past 
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thirty years.  The study led by Roselló and Morales demonstrates the importance of CDB for our 

understanding of the archaic period, the site having yielded one of the few unbroken stratigraphic 

sequences spanning the 8th through 6th centuries BCE (and on down to the 3rd century).  The 

specialist studies collected in Roselló and Morales’ volume indicates that wine was being 

produced locally in the hills around CDB as early as the 8th century BCE, and show the site’s 

reliance on a typical Iron Age Levantine diet consisting primarily of cereals (wheat - tritium 

aestivum, and barley - hordeum vulgare) and legumes (chickpeas, lentils, peas, and horse bean) 

(Morales, Chamorro, et al. 1994), and where meat was concerned a predominance of sheep and 

goats, with significant minorities of bovines and pigs, and an absence of horses that is surprising 

in light of evidence from other sites in the region (Morales, Cereijo, et al. 1994).  One of the 

most important contributions of the study is that it revealed a change in fish taxa over the two 

centuries under investigation, from predominantly salty species in the 7th century, to brackish 

and then freshwater species in the 6ht (Morales, Chamorro, et al. 1994).  This vividly illustrates 

the relatively rapid silting up of the Bay of Cádiz that occurred over the course of the Archaic 

period:  In the 8th century CDB held a dominant position on the Bay of Cádiz, but by the 5th 

century it was a riverine site on the edge of the Guadalete river.  This is also expressed in the 

faunal record by an abundance of waterfowl in the early 7th century, which give way to more 

terrestrial species in the 6th century (Ibid.). 

More studies like those at CDB would make it possible to begin refining the regional picture, 

and to start addressing outstanding questions such as whether production of staples (cereals, 

legumes) and meat was exclusively for local consumption; the relative importance of meat 

versus secondary products (wool, milk) in the pastoral sector; the extent of ecological changes 

throughout the region; and differences between different sub-periods (8th, 7th, and 6th centuries) 
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and geographic areas (coastal vs. inland, highlands vs. major river valleys).  At present such 

questions are difficult to address due to a lack of standardized collection practices (due to the 

predominance of salvage excavations run by private firms) and a failure to comprehensively 

publish those finds that are reported (due to a lack of funding for scientific excavations, and for 

publication in the case of salvage excavations).   The failure to adopt anthropological research 

questions and methods has also impeded the development of archaeological knowledge on the 

agro-pastoral sector.  

 

2.2.2.1.4.2. Pottery 

Research on pottery production in Archaic SW Iberia can be broken down into three 

branches: the examination of production workshops; typological characterization of the regional 

assemblage focused on questions of chronology and ethnicity; and increasingly, archaeometric 

research seeking to fill gaps in our knowledge left by the other two approaches.  Known archaic 

pottery workshops in SW Iberia are few, and only two are known in our region of interest.  The 

first dates to the 8th-6th centuries BCE and is part of the indigenous site of Torrevieja, which has 

been revealed through a number of salvage excavations beneath the city Villamártin on the 

Guadalete River in the province of Cádiz.17  The second known workshop consists of kilns at 

Camposoto on what used to be the island of San Fernando next to Cádiz (Ramón Torres et al. 

2007).  The Camposoto kilns barely fall within the archaic period due to their late 6th century 

date, but the discovery in the kilns of late exemplars of common archaic ceramic forms - 10121 

type amphorae, red slipped plates, and grey ware bowls - suggest that the production practices at 

Camposoto may not have been so different from those of the early and mid-6th century.  Both 

                                                

17 For bibliography see Gutiérrez López, Sáez Romero, and Reinoso del Río 2013. 
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Torrevieja and Camposoto show continuity with the early 6th century workshop at Cerro del 

Villar, just south of Málaga on the Costa del Sol (Barceló et al. 1995; Barnès et al. 2000).  

Production is suspected - and very likely - in other places as well.  Stylistic trends in red 

slipped wares especially has led to strong suspicion that urban centers like Huelva and CDB 

were important producers of these wares, but no clear evidence of local production has yet been 

discovered at either site.  Farther inland, the discovery of a midden containing a large quantity of 

grey wares at Carmona has led to the suggestion that production of these vessels was carried out 

at that site (Belén Deamos and Román Rodriguez 2010), but again without the physical remains 

of a workshop.  Production at the site of Ategua (on the Cerro de Teba, 20km from Córdoba) is 

also suspected based on recent compositional analysis of archaic pottery from the site (Barrios 

Neira et al. 2009).  Another indicator of pottery production is the discovery at many sites 

(including Huelva, Tejada la Vieja, Ategua, Cerro del Villar and Torrevieja) of ceramic prisms 

typical of the archaic phase and that probably served as spacers between vessels during kiln 

firings (Gutiérrez López, Sáez Romero, and Reinoso del Río 2013). 

The majority of publications on pottery are carried out on a typological mode - either 

establishing (or re-establishing) typological schemes, or publishing new assemblages.  Usually 

these typological studies focus on a single style or type of pottery, and interest has always been 

skewed toward “Phoenician” wheel made ceramics, especially those styles most typical 

throughout the Gibraltar region:  Red slipped plates (Schubart 1976; Rufete Tomico 1989; 

Peserico 2002) and transport amphorae of type R1 (Vuillemot 1965, fig. 17) or 10.1.1.1 and 

10.1.2.1 (Ramón Torres 1995, fig. 108–109; Mancebo Dávalos 1997, 200–204).  The grey ware 

ceramics of Southwestern Iberia have also been widely discussed - both in the SW as well as in 

other parts of Iberia where they are also attested (Caro 1989; Vallejo Sánchez 2005).  The recent 
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rise in interest in this latter style, which combines characteristics of both Phoenician and 

indigenous Iberian origin, can be attributed in part to the growing influence of postcolonial 

perspectives and interest in ‘hybridity’ (Sanna 2009; Belén Deamos and Román Rodriguez 2010; 

de Groot 2012).   

These typological studies of pottery have two major limitations.  First, the stylistic 

homogeneity of many forms at the regional level makes differentiating production locations 

based on morphology or decoration impossible except for a few special cases.  Second, 

typological studies on archaic SW Spain and the neighboring areas are heavily skewed toward 

wheel made ceramics associated with colonists, with far fewer studies of handmade 

ceramics(Ruiz Mata 1995).  This may be partly due to the great variety in the handmade 

repertoire.  Regardless of the cause, however, this lack of research on handmade Iberian 

ceramics of the Archaic (which continue forms of the Final Bronze) has seriously limited 

archaeologists’ ability to use the pottery as a chronological marker, or to differentiate between 

different regions.  The lack of publication of important excavated stratified sequences such as 

those at CBD has only aggravated the typological problem. 

 The final group of research on pottery consists of archaeometric analyses that are being used 

with increasing frequency in order to identify production locations for the region’s major 

ceramic types.  Some early investigations were used to differentiate between products of the Bay 

of Cádiz and Huelva, which assisted Ruiz Mata and Fernández Jurado in formulating the 2-route 

theory for SW Iberian silver production and distribution as discussed earlier (Galván 1986).  

There has been little follow up on this research, however, with the exception of sporadic 

provenance analyses whose contributions are limited by small sample sizes (Cau Ontiveros 2007; 

López Amador, Ruiz Mata, and Ruiz Gil 2008; Barrios Neira et al. 2009; Barrios Neira, 
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Montealegre, and López 2010).  Most recently Sonja Behrendt and Dirk Mielke (2011; 2012) 

carried out an ambitious regional study of red slipped wares and amphorae from various sites in 

the Iberian Peninsula and North Africa using Neutron Activation Analysis and portable X-Ray 

Fluorescence Spectroscopy.  This pioneering study has demonstrated the feasibility of 

differentiating productions of different sites based on their chemical composition, and has shown 

that the Málaga region as well as the Bay of Cádiz were major ceramic producers for the entire 

Gibraltar region, but that numerous other areas were also involved in production (Behrendt and 

Mielke 2011, 193-6).  Unfortunately the project sample contains such a wide variety of types 

(including many body sherds) that it is impossible to use the results to correlate provenance with 

typological features.  Another potential shortcoming of Behrendt and Mielke’s study is their 

reliance on the Criterion of Abundance for establishing provenance in their study – meaning they 

assume that the dominant compositional group at each site was produced locally.  While this can 

be a legitimate assumption, as our case study will show it is preferable to demonstrate 

provenance through comparison with local clays and materials, and/or with samples from clear 

production contexts.  The weaknesses in Behrendt and Mielke’s project, however, should not 

overshadow its important contributions.  Among others, they have proven that chemical 

differentiation of common wheel made forms is possible at the regional level, and provided 

probable chemical ‘fingerprints’ that are an important contribution to further research (in the 

case study we will see that several of the compositional groups at CDB correspond to groups 

previously identified by Behrendt and Mielke). 

 

2.3. Chapter 2 Conclusions  

Previous historical and archaeological research on economic activity in SW Iberia in the 8th-
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6th centuries BCE has made much progress but leaves many questions unanswered and 

sometimes unasked.  Recent research is beginning to open new avenues for investigation and 

ways in which archaeological and historical research can interact more productively. 

 

2.3.1. Summary of the Contributions of Historical and Archeological Scholarship  

As discussed in Part 1 of this chapter, the historical evidence for economic activity in SW 

Iberia is challenging because it is highly diverse both culturally and chronologically, and direct 

references to the region are scarce.  Despite these challenges, the historical witness provides 

compelling insight into what were probably the major institutions and economic dynamics in our 

region of interest.  Phoenician temples such as the one at Cádiz appear to have played an 

important role in protecting Phoenician commercial interests from piracy and theft, in facilitating 

exchange in liminal social spaces where property laws were not clearly established, and in 

making it possible for the city of Tyre to maintain control over her colonial holdings.  Classical 

references indicate the existence of a polity named Tartessos which may have been centered at 

Huelva, and whose wealth in silver was responsible for Phoenician involvement in the region — 

all postulates which seem to be validated by archaeological remains.  The most important 

commercial interactions were likely carried out between Tartessian elites and their Phoenician 

counterparts, on the basis of treaties and gift exchange between elites, and possibly of ḫubûr-

style cooperative ventures.  Classical sources suggest that exchange beyond the elite realm may 

have taken place through barter in many cases, as illustrated by Herodotus’ description of later 

Carthaginian silent trade.  Although it is difficult to weigh the relative importance elite exchange 

and private enterprise in the SW Iberian economy, historical evidence from both the eastern 

Mediterranean and the later classical sources strongly suggest that economic activity in the West 
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took place in multiple economic spheres, each operating according to different logics.  

In Part 2 of this chapter, we saw that archaeological research on SW Iberian economies has 

made it possible to clarify certain aspects of this historical framework.  Perhaps the most 

distinctive archaeological contribution has been to shed light on the chronology and geography 

of Phoenician involvement in SW Iberia, the western Mediterranean, and the greater Gibraltar 

region.  Ceramic seriation and radiocarbon dating have been particularly important to 

chronological questions, and a broad consensus has emerged in the past decades which places the 

beginning of permanent Phoenician settlement in North Africa and southern Iberia in the late 9th 

and early 8th centuries BCE.  Where to draw the line for the ‘end’ of the Phoenician colonial 

period is more difficult, but a host of archaeological factors make it clear that Tyre had lost 

control over its western Mediterranean holdings by the end of the 6th century BCE.  Within the 

200-250 years of Phoenician involvement in the West, archaeological research points to the late 

8th and early 7th century as a particularly important economic moment, in which production and 

commerce was at its peak — a situation that only lasted for about a half century before the 

beginnings of decline in the late 7th century. 

Archaeological research has also greatly expanded our understanding of production and 

exchange activities in SW Iberia during the Phoenician colonization.  Silver has been the best 

studied, due to its importance in the historical texts and the widespread evidence for silver 

production in the region, and previous archaeological research has reconstructed the means by 

which silver ores were extracted and refined, and suggested a broad model for the regional 

organization of this production that supports the historical picture of the great Phoenician interest 

in silver, and of the importance of elites in organizing and controlling its production and 

exchange.  Other areas of economic activity that have attracted considerable archaeological 
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interest are agro-pastoral activities and ceramics, although other sectors are worth mentioning as 

well, including lumber and its secondary products like resin (Treumann 1997; Treumann 2009); 

fine materials like ivory; and craft products like jewelry.  Through the study of faunal and 

botanical remains archaeologists have charted the introduction and spread of eastern 

Mediterranean domesticates, in addition to describing the distinct production and consumption 

practices of coastal Phoenician and inland indigenous groups.  In a few instances, such as at 

Castillo de Doña Blanca and Cerro del Villar, more detailed examination of agro-pastoral 

remains has revealed that the 8th-6th centuries were a highly dynamic period in which both 

anthropogenic and natural processes resulted in major shifts in the landscape.  As far as pottery is 

concerned, archaeological research has allowed the description of regional and chronological 

assemblages, and the study of production has advanced through the discovery of a small number 

of well-preserved workshops (e.g. Cerro del Villar).  Archaeological studies of pottery have 

focused particularly on stylistically Phoenician remains, with indigenous ceramics receiving 

considerably less attention, and a number of archaeometric studies have demonstrated the 

potential for chemical and microscopic analysis to further clarify the organization of regional 

production, exchange, and consumption. 

 

2.3.2. Limits of Previous Economic Archaeological Research  

2.3.2.1. Structural Limits 

Archaeological research on economic topics is hindered by the same structural factors that 

affect the entire field of Andalusian archaeology.  A long decline in field research has taken 

place over the past decades, in sharp contrast to the numerous excavations and soundings of the 

1970s and 1980s (Belén Deamos 1994).  As a result, many of the archaeological materials from 
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the region’s most important sites were excavated several decades ago, using outdated 

methodologies.  The subsequent decline in field research has been aggravated in recent years by 

the economic crisis, which has led to draconian funding cuts in the Andalusian government’s 

budget for cultural heritage, resulting in layoffs of government-employed archaeologists and in 

some cases as in Huelva, the dismantling of the municipal archaeological service.  As planned 

scientific excavations have declined, private salvage archaeology firms have taken on an 

increasingly important role, but the quality in excavation and reporting of archaeological finds on 

the part of these private firms is variable due to relatively loose governmental oversight.  

Publication continues to be a major problem regardless of whether a site is a scientific or salvage 

excavation.  Even with major sites of obvious importance like Castillo de Doña Blanca (a 

University of Cádiz project) and El Carambolo (a private salvage project), publication is very 

partial and the vast majority of archaeological finds remain unstudied.18 

 

2.3.2.2. Theoretical Limits 

Added to these structural problems are theoretical and methodological shortcomings in 

archaeological research on economic topics.  Social and organizational aspects of economic 

activity remain particularly understudied due to over-reliance on a model of elite Phoenician and 

Tartessian interactions that is only circumstantially tied to archaeological evidence.  This model 

places emphasis on Phoenician and later Punic economic institutions that are attested in 

historical documents, and assumes the operation of those institutions in SW Iberia in the 8th-6th 

centuries BCE, with little consideration of what kind of indigenous, Tartessian institutions might 

                                                

18 At CDB publication efforts are ongoing but due to a nearly complete lack of funding the work is carried 
out at the rate of one day a week by Carmen Pérez and a highly dedicated crew of half a dozen 
undergraduate and graduate student volunteers. 
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have been in place before the Phoenicians arrived, or of how two centuries of intense interaction 

between Phoenicians and Tartessians might have affected the organization of economic activities 

(Bondì 1995; Markoe 2000; Aubet Semmler 2001; Liverani 2014, 425–430).  In this view, 

commercial cooperation between Phoenician and Tartessian elites is corroborated by the early 

Phoenician wall at the Cabezo de San Pedro in Huelva (Ruiz Mata, Blázquez Martínez, and 

Martín De La Cruz 1981), and by the ostentatious wealth of the burials at sites like La Joya in 

Huelva, and Setefilla or Carmona in the Lower Guadalquivir Basin.  Similarly, although it is 

likely that temples in the Phoenician colonies played an important economic role based on Near 

Eastern and later West Mediterranean historical analogs, empirical evidence for these economic 

activities of temples between the 8th and 6th centuries in SW Iberia (or anywhere in the 

Phoenician West) is almost entirely lacking. 

In addition to its tenuous empirical basis, this historical model is problematic because it is 

inherently static.  According to the consensus view, economic activity in SW Iberia was driven 

by Phoenician and elite Tartessian cooperation that began in the late 9th century, intensified in 

the 7th century, and then collapsed in the tumult of the late 7th and early 6th centuries.  In other 

words, the beginnings of regional commerce are tied to the beginnings of Phoenician-indigenous 

relations, and the subsequent collapse of the regional commercial system is explained by the 

collapse of those same relations.  Moreover, the available historical documents have focused 

scholarly attention on the Phoenicians, and only on elites when Tartessians enter the picture.  

This leaves a large part of the population under-theorized and under-studied.  What of quotidian, 

non-elite economic practice among Phoenicians and Tartessians, between those two groups, and 

in the mixed communities that are attested by the blending of cultural features in the late 8th-7th 

centuries? 
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These shortcomings are all clearly visible in the case study of silver production and exchange 

that was described above.  As we have noted silver has been the object of great archaeological 

inquiry, but despite successful reconstruction of the silver chaîne opératoire and of major 

regional production trends, there remain large areas of uncertainty concerning the respective 

roles of Phoenician and indigenous groups in silver production and distribution, and basic 

aspects of the organization of silver production — problems which come into focus when we 

consider the archaeological evidence from a comparative anthropological standpoint (Johnston 

2013).  As I have described previously, a closer look at the highly dispersed evidence for small-

scale production suggests that Ruiz Mata and Fernández Jurado’s model of controlled, quasi-

industrial production does not tell the whole story (Ibid.).   A closer look at the historical 

evidence itself reveals further problems that have not been addressed by previous scholarship: 

we must ask whether silver circulated only in restricted elite commodity spheres (López Castro 

2000; Kopytoff 1986); whether and how networks of silver production and exchange interfaced 

with major regional temples at sites like El Carambolo and Cádiz; and how silver production and 

exchange were similar or different from the production and exchange of other commodities.  

While the eastern model of treaty or ḫubûr trade makes for a compelling (and surely partly 

accurate) representation of how Phoenicians interacted with the historical Tartessos, this type of 

interaction does not and cannot represent the entirety of economic activities in 8th-6th century 

SW Iberia.  The same can be said for other oft-cited economic institutions such as temples and 

barter/silent trade à la Herodotus.   

Because of reliance on interaction models taken from the historical literature, archaeological 

research has made little progress in examining forms of economic organization beyond the elite 

commercial sphere involving silver and other luxury commodities.  As a result, Phoenicians and 
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Tartessians in archaeological literature produce in much the same way, and exchange in much 

the same way, according to a basically formalist model.  The economic behaviors of both 

Phoenician and indigenous groups are based on logical considerations related to maximizing 

profit and marketing products — an argument which is implicit in many studies, but explicit in 

some cases.  For example, the rise of gray ware ceramics is often described as an attempt by 

Phoenician potters to break into the indigenous ceramics market, by modifying their products to 

suit local tastes (Torres Ortiz 2002, 140). Further, where textual evidence is unavailable, 

economic activity is considered to be a result of formalist market forces, with little consideration 

given to other possible forms of organization (Aubet Semmler 2001, 285–291; Torres Ortiz 

2002, 118–123).  As a result of this conglomerate of assumptions - based on historical 

documentation and implicit formalist models - there is little to no economic archaeological 

research in SW Iberia that examines the social and organizational aspects of the economy during 

the 8th-6th centuries BCE.    

Peter Van Dommelen, Michael Dietler and others have already extensively critiqued this way 

of thinking when it comes to social and cultural process, using postcolonial theory and studies of 

consumption to demonstrate that Phoenician culture was not adopted wholesale by western 

indigenous groups, but was instead re-appropriated (or rejected) to greater or lesser degrees 

based on local contexts and values (van Dommelen 2005; Vives-Ferrándiz 2008; Dietler 2009).  

While these critiques have successfully changed common thinking about social-cultural 

processes in the western Phoenician colonial sphere, a similarly critical perspective is clearly still 

lacking when it comes to archaeologists’ conceptions about the organization and motivations of 

economic activities in the Phoenician West. 
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2.3.2.3. Methodological Limits 

The silver case study demonstrated a fundamental theoretical problem in how archaeologists 

have relied on historical models to think (or not think) about modes of economic organization.  

This theoretical state of affairs has had important methodological repercussions when it comes to 

the examination of economic activities of production and exchange.  Progress in our 

understanding of social and organizational aspects of economic practice has taken place not as a 

result of intentional investigative strategies, but instead only when those aspects are on obvious 

display in the archaeological record.  This is clearly visible in the case studies of agro-pastoral 

and ceramic production. Thus, our ability to distinguish Phoenician and indigenous agro-pastoral 

trends is simply a result of comparing remains from inland and coastal sites.  Similarly, research 

on ceramic production has benefitted from the discovery of a few production sites during 

excavation, as well as from the distinct stylistic characteristics of the indigenous and Phoenician 

repertoires.  Tellingly, our understanding of gray wares that mix stylistic features of both 

assemblages remains far less advanced.   

What is lacking, then, is a combination of sound theoretical frameworks and methodological 

practices including not only excavation and publication of finds, but also surveys and systematic 

artifact analyses at regional scales that will provide robust datasets for testing hypotheses about 

the organization of ancient economic activity in western Andalusia.  In addition to historical 

documents, such hypotheses can come from comparative anthropological research on economic 

organization in other archaeological contexts as well as in modern ethnographic research. 

 

2.3.3. Recent Trends and the Way Forward 

In our review of previous research we have identified a number of themes that require further 
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attention, and which are mostly related to social and organizational aspects of production and 

exchange activities.  In order to clarify these features of SW Iberia’s economic systems, we need 

better delimitation and description of Phoenician and indigenous spheres of activity, and of the 

interactions between those two spheres.  The theoretical scaffold for accomplishing this must 

combine several elements (see Chapter 1).  The first is a holistic perspective on economics that 

acknowledges both a basic human drive toward maximization, but also the profound shaping of 

that drive by socio-historical institutions and contexts.  The second is a critical (postcolonial) 

perspective on colonial dynamics, which has become commonplace in archaeological 

scholarship in the western Mediterranean that deals with social and cultural process.  These 

perspectives can and should be extended to interact with the substantial body of economic 

archaeological research that already exists in the region.  The third element for improving our 

understanding of SW Iberian economic activity is an appeal to comparative archaeological and 

anthropological research on production and exchange, which provide practical methods for 

systematically describing archaeologically attested economic systems. 

Recent research in other parts of the West Mediterranean has already begun to examine 

social and organizational features of economic activities, and we will draw on the findings of that 

research in the coming chapters, as we lay the theoretical and methodological foundations for our 

SW Iberian case study.  Critical and postcolonial perspectives on colonial interactions have 

focused on the social consequences of the Phoenician (and slightly later Greek) westward 

expansion, and the way colonial processes led to the formation of new social and individual 

identities (van Dommelen 1998; Vives-Ferrándiz Sánchez 2005; Delgado and Ferrer 2007; 

Dietler 2010).  These approaches have focused on consumption activities as a particularly salient 

locus for examining colonial social processes, but production and exchange are just as relevant 
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for the examination of these processes, as we shall see in the next chapter.  

More germane to the topic of this dissertation is the recent interest in ceramic production 

practices, and their examination using a variety of scientific (archaeometric) methods, with a 

focus on technological and social features — particularly the interaction between Phoenician and 

indigenous technological practice (Roppa 2012; De Rosa, Cultrone, and Rendeli 2012).  Also 

focusing on ceramic production, but with a focus on provenance and exchange networks, are a 

number of chemical and petrographic studies at Carthage (Braekmans and Garnand 2014); 

Sardinia (De Rosa, Cultrone, and Rendeli 2012); Iberia and North Africa (Behrendt and Mielke 

2011); and the Balearic Islands (Albero Santacreu and Mateu Vicens 2012). The contributions 

that such studies can make to our understanding of colonial societies and economies such as the 

ones of 8th-6th century SW Iberia will also be developed in the next chapter. 
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CHAPTER 3.  COLONIAL SOCIAL CHANGE, PRODUCERS, AND POTTERS 

 

In order to clarify the social and economic processes that took place during the Phoenician 

colonization of SW Iberia, this chapter examines how colonial social dynamics are reflected 

through production activities.  In addition to setting the stage for the case study of potters in the 

Bay of Cádiz between c 750 and 550 BCE, the chapter makes an important contribution to 

comparative research on colonial social change.  Comparative research on colonies has 

emphasized the diversity and contingency of colonial social dynamics, and the agencies of 

individuals in colonial contexts.  Although recent scholarship has successfully underscored the 

wide range of cultural expressions encompassed under the umbrella of “colonial situations,” it is 

overly reliant on the study of consumption patterns and on borrowed, text-based theories, 

resulting in depictions of colonial life that are both incomplete and simplistic.   

This chapter outlines the contributions of recent research on colonial social change, and 

shows that it is largely a reaction to earlier deterministic accounts rooted in World Systems and 

acculturation perspectives, and that the reaction in many ways goes too far.  As a corrective to 

the resulting partial accounts of colonial social processes, we need a more systematic and 

empirically grounded means of reconstructing the social world of colonies.   

Part 1 of this chapter examines previous research on colonial social change, highlighting the 

shortcomings mentioned above.  Part 2 offers a way forward, showing how empirical studies of 

production activities in colonial contexts can contribute to comparative research by providing a 

more material and comprehensive view of colonial social dynamics.  Part 3 sets the stage for this 

dissertation’s case study through a critique of previous research on colonial pottery production 

and potters.  
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3.1. Colonies and Social Change: Definitions and Previous Research  

After defining the object of study - colonial social change - I will show that previous research 

on the topic has focused overwhelmingly on consumption and relied on borrowed theories of 

interaction with linguistic overtones (the latest of which is postcolonial theory).  This method, I 

argue, favors conspicuous processes at the expense of those less visible, and does not constitute a 

very robust heuristic for accessing the colonial social process through material evidence.  This is 

problematic for a comparative archaeology of colonies, since not all colonies have textual 

remains, and reliance on primarily discursive evidence and argumentation impedes the 

development of a distinctly archaeological, material contribution to our understanding of colonial 

dynamics. 

Production and technology are offered as better heuristic tools for the archaeological study of 

colonial social change, and they have the advantage of coming with a suite of tried-and-true 

archaeological theory and methods that are rooted in a half century of intensive scholarship.  The 

development of a real material approach to colonial social change will serve as a counterweight 

to the textual, linguistic, and discursive approaches which still dominate the field of 

archaeological colonial studies, and which yield a skewed vision of colonial social dynamics. 

 

3.1.1. What is a Colony? 

This study uses a minimal definition of colony as defined by Gil Stein — “an implanted 

settlement established by one society in either uninhabited territory or the territory of another 

society,” (Stein 2002, 30) —  and also follows Stein’s distinction between colonization and 

colonialism (Stein 2002, 30; 2005a, 9–13; K. A. Jordan 2009, 31–32) For Stein, and for the 

purposes of this dissertation, colonization is the process of establishing colonies, an act which 
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creates a network of relationships among colonists, their colonial ‘core’ or homeland, and 

indigenous populations.  Crucially, colonization does not presuppose any particular power 

dynamics between these various parties, in contrast to colonialism, which “fundamentally 

involves relationships of intercultural domination” (Stein 2005a, 9).  Michael Dietler fleshes this 

definition out, describing colonialism as including “projects and practices of control marshaled 

in interactions between societies linked in asymmetrical relations of power and the processes of 

social and cultural transformation resulting from those practices” (Dietler 2009, 22).  Dietler 

goes on to point out that there is no necessary relationship between colonization and colonialism 

– they can both occur independently, and can precede or follow each other.  The most 

comprehensive form of domination through colonialism, however, occurs in conjunction with 

colonization.  The resulting ‘colonizing colonialism’ involves disruption of indigenous life ways 

- with extremes of genocide, ecocide, or ethnocide - as well as the creation of relationships of 

dependence for goods or services (K. A. Jordan 2009, 32–35).  

The broad definitions of colonies and colonization stated above are preferable for 

comparative examinations of social change, since they bring together a large group of colonial 

situations both modern and ancient (Stein 2005a).  This permits comparative analysis of very 

diverse colonial encounters, shedding light on their many structural similarities, on the historical 

specificities that set them apart, and on the varieties of behaviors and relationships that 

characterize colonial populations.  Stein’s distinction between colonization and colonialism is 

particularly relevant to this dissertation’s case study since the nature of the relationship between 

Phoenician and indigenous groups in SW Iberia remains a point of contention among 

archaeologists and historians.  In order to shed light on this matter, this case study assumes 

colonization, and one of its goals is to test whether the production and exchange of earthenware 
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ceramics show signs of the sharp power asymmetry that is so distinctive in colonialism. 

 

3.1.2. Suitability of Colonies to the Study of Social Change 

Archaeological interest in colonies and colonial social processes has grown steadily over the 

past three decades (Dyson 1985; Thomas 1991; Lightfoot 1995; Murray 2004; Gosden 2004; 

Stein 2005b; Card 2013a).  Initially this was under the umbrella of historical archaeology, in 

which colonial themes continue to be a dominant research topic — particularly those related to 

the modern period of European conquest after 1415 CE (Funari, Hall, and Jones 1999; Lawrence 

and Shepherd 2006; K. A. Jordan 2009).  In recent years, however, the archaeology of colonies 

has emerged as its own specialized subfield (Murray 2004; Gosden 2004; Stein 2005b; Card 

2013a), with the goals of developing a body of theory focusing on the material aspects of 

colonies and colonial processes; of making the study of ancient colonies less dependent on 

textual evidence or modern analogies; and of generally clarifying the relationship between 

ancient and more recent colonial interactions (Dietler 1998; Van Dommelen 1997; van 

Dommelen 2002).  

Social change has held a prominent, if not always explicit, place in this archaeological 

research on colonies.  Indeed, colonies are privileged contexts for examining the mechanisms of 

social genesis and reproduction that are emphasized in post-structural (Bourdieu 1972; Giddens 

1984) and post-processual (Hodder 1982) perspectives on human societies, but historical and 

archaeological study of such mechanisms is a challenge even where textual and material 

evidence is plentiful.  Things get worse for prehistoric archaeologists who work in the absence of 

texts and often with less than ideal material evidence, and this is where colonial contexts come 

in.   Colonies offer a ‘way into’ the cycle of social production and reproduction, because they are 
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loci of extensive social change resulting from protracted social, physical, and sexual contact of 

very distinct cultures, often in reduced (urban) geographical space, and in dynamic political and 

economic conditions (Jordan 2013; Voss and Casella 2012).  The suitability of colonies to the 

study of social process is accentuated by the fact that in colonies, the exchange and mixture of 

cultural traits is particularly conspicuous, since the societies they bring together are more often 

than not characterized by very different forms of sociopolitical organization and complexity, in 

addition to having developed in complete geographic isolation from each other (Lyons and 

Papadopoulos 2002, 1–2; Rogers 2005).   As a result, colonial situations provide archaeologists 

with an opportunity to ‘track’ the way in which distinctive allochthonous material culture, 

practices, and beliefs are pulled into the cycle of cultural production and reproduction — in a 

manner analogous to following radioactive tracers in a biological organism, or a heavy metal 

injection during an MRI.   

This is not to say, however, that all social change in colonies is the result of cultural transfer 

or diffusion.  One of the shortcomings of recent research on colonial social change is that it tends 

to reify highly conspicuous forms of cultural change over against less visible ones.  This usually 

involves consumption that is conspicuous either for the archaeologist due to contrasts between 

‘local’ and ‘allochthonous’ material culture (Gosden 2004, 41–81; Rothschild 2006; Card 

2013a), or that was meant to be conspicuous when it was performed in the past (e.g., funerary or 

sodality feasts; Vives-Ferrándiz 2008).  This trend, along with other problems that will be 

discussed below, means that more often than not archaeologists studying colonies neglect those 

slow, incremental cycles of social production and reproduction which, according to 

poststructural sociology and critical social theorists, are the primary motor for change in the 

practices and beliefs that make up human societies (Dobres and Robb 2000).   
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A broader view of colonial social change that includes a range of inconspicuous or less 

conspicuous processes is particularly important when we consider the fact that conspicuous 

materials, activities, and people in colonial contexts are entangled in complex power 

relationships.  What does colonial social change look like outside of the spotlight of domination, 

contestation, negotiation, and resistance? Is there ever an ‘outside’ in colonial contexts?… And if 

so, can the study of inconspicuous processes help to define the degree of asymmetry in a given 

colonization event? Although studies of domestic contexts and hybridity set the stage for 

answering these questions (Rothschild 2006; Card 2013a), the focus is still too heavily placed on 

the presence or absence of ‘foreign’ or ‘mixed’ material culture. 

 

3.1.2.1. Comparative Contribution of this Project  

The major comparative contribution of this project is that it seeks a more complete picture of 

social change in colonial contexts, one that looks beyond the most conspicuous changes in 

colonial material remains and lifeways - those aspects that have, understandably, dominated 

archaeological discourse over the past decade.  This dissertation charts a path beyond the 

conspicuous by: 

(1) Developing a more systematic perspective on colonial social change, by drawing on well-

established bodies of anthropological and ethnographic knowledge that have not been previously 

applied to archaeological research on colonies.  As we will see, previous research has mostly 

favored interaction models and theoretical perspectives that are more suited to textual - and not 

material - evidence. 

(2) Rather than focusing on consumption, which has - at least in practice - dominated 

previous research, the theoretical perspectives above lead us to consider production activities.  
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Technological knowledge and practice provide a range of inconspicuous arenas for studying the 

nature of colonial interactions in SW Spain during the 8th-6th centuries BCE.  Production and 

technology are, moreover, much better suited than consumption to the archaeological 

investigation of ambiguous social circumstances, due to the material preservation of discrete 

choices made by producers, which can be reconstructed using the chaîne opératoire 

methodology. 

 These contributions are a necessary step toward a balanced understanding of those forms of 

change that are particular to colonial contexts.  Before exploring them, however, let us first take 

a closer look at the dominant themes and approaches that characterize recent contributions to the 

study of colonial social change. 

 

3.1.3. From Determinism to Contingency in the Study of Colonial Social Change 

Archaeological research on colonies during much of the twentieth century featured 

deterministic models in which colonized indigenous populations were passively dominated by a 

colonizer culture (e.g., acculturation; Finley 1976; see Liebmann 2013, 27–28), or by the 

economic power of the colonizing core (e.g., World Systems Theory/WST; Wallerstein 1974; 

Algaze 2004; see Stein 2005a; Dietler 2009).  In the past 20 years, archaeological scholarship on 

colonies has participated in the broader trends of postprocessualism (writ large), leading to a 

rejection of deterministic social and economic perspectives.  For the archaeology of colonies this 

has expressed itself particularly through a complexified understanding of colonial societies, and 

a shift in research emphases away from large-scale trends and toward uncovering local agency, 

contingencies, and strategies (Stein 2005a).  Of course, the turn to small-scale dynamics has not 

led to a complete abandon of large-scale perspectives, as continued interaction with WST and 
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‘globalist’ perspectives shows (Stein 1999; 2002; Gosden 2004; Hodos 2008).  Larger-scale 

processes are also alive and well in comparative research examining different chronological and 

geographic colonial contexts (Murray 2004; Stein 2005a; Rothschild 2006; Card 2013a).  

Nevertheless, small-scale dynamics are on the rise, mostly through research based on discursive 

models of social change, and/or on consumption activities. 

Before turning to these, let us examine some broad themes that archaeologists have 

emphasized in recent research on colonies and colonial social change. Gil Stein’s edited volume, 

The Archaeology of Colonial Encounters, serves as a convenient marker for the direction that 

comparative archaeological research on colonies has taken in the past two decades, and the 

descriptions below reiterate and update some of the categories which Stein has already discussed 

(Stein 2005a, 24–31). 

 

3.1.3.1. Determinism and Power 

The challenge to acculturation and World Systems approaches concerns the nature of power 

and access to power by individuals in colonial contexts.  Several research directions and 

priorities have contributed to breaking up deterministic assumptions about colonial relations.  

First, is an historiographical perspective that has identified and sought to deconstruct scholarly 

and political discourse that assumes certain power dynamics in a colony or colonial systems 

based on historical and traditional conceptions of classical and modern colonialism (Dietler 

2005; 2009; van Dommelen 2002; K. A. Jordan 2009).  This has involved exposing the biases 

inherent in our western perspectives on colonial situations, which are steeped in our culture’s 

reappropriation of classical Greek and Roman culture (Dietler 2005; 2009).  Examining these 

biases means challenging the assumption that colonizer civilizations are inevitably superior 
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culturally, militarily, or economically to indigenous colonized civilizations (Dietler 2009; K. A. 

Jordan 2009), or that colonizer ‘high culture’ spreads to less-sophisticated colonized peoples as 

inevitably as water flowing down a hill (Dietler 2005, 56).  Second, the deconstruction of biased 

discourse has been combined with the search for new interaction models other than those 

dominated by unidirectional, centripetal forces, be they socio-cultural or economic (Stein 1999; 

Gosden 2004; K. A. Jordan 2009, 32; Dietler 2009; Liebmann 2013), a point discussed in more 

detail below.     

 

3.1.3.2. Complex Societies as Internally Heterogeneous 

Archaeologists have emphasized the internal heterogeneity of the complex societies brought 

together in colonies as a means of breaking up the colonizer/colonized dichotomy.  This 

perspective is based on a range of sociological and ethnographic research which underscores the 

multiplicity, fluidity and contextual nature of identity (Barth 1969; Burke and Stets 2009).  

Human societies are not homogeneous blocks, but instead encompass individuals and groups 

whose gender, age, ethnicity, and socio-economic class result in distinct and often conflicting 

interests (Dietler 2005, 8).  Moreover, individuals will take on different identities - with different 

goals, decisions, and actions - depending on the social context in which they find themselves 

(Burke and Stets 2009, 6–9).  This bottom-up perspective on the constitution of society has 

moved the focus of archaeological investigation of colonies away from the top-down influence 

of social, economic, and political structures, in order to focus instead on small-scale competition 

and strategies at the level of individuals, groups, and communities (Lightfoot, Martinez, and 

Schiff 1998; Rothschild 2006; Delgado and Ferrer 2007; Vives-Ferrándiz 2008).  These studies 

underscore the fact that the dynamics of power in colonial contexts tend to map onto and 
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exacerbate previously existing internal divisions in each society, which nicely illustrates the 

improvisational way in which colonial (and all) social change takes place:  Individuals and 

groups deal with novel circumstances and problems by drawing on what resources (material or 

social) they already have at their disposal. Instead of relying on the artificial dichotomy of 

colonizer vs. colonized, then, we must think of identity as a shifting and regularly re-negotiated 

aspect of colonial society.  

 

3.1.3.3. The Role of Contingent Historical, Geographical, and Social Factors 

Of course context and large-scale forces do play an important role in constraining human 

decisions and shaping their actions.  When dealing with these large-scale social, economic and 

political dimensions of colonial activities, archaeologists have escaped the simplistic 

unidirectional power and economic flows of World Systems-style approaches by underscoring 

the role of contingent historical and geographic factors (Murray 2004; Dietler 2005).  This task 

has been successfully accomplished in different ways, whether by focusing on the divergent 

cultural and historical trajectories that are brought together in a single colonial encounter (Gasco 

2005), or, more frequently, by comparing the colonial interactions of two or more groups in the 

same or different regions (Lightfoot, Martinez, and Schiff 1998; Rothschild 2006; Delgado and 

Ferrer 2007). 

These shifts in archaeological thinking are broadly rooted as I have noted in the 

postprocessual critique of the 1980s, and the subsequent theoretical diversification of 

archaeological thought as the discipline became more humanistic, socio-historical, and 

interdisciplinary (e.g., Trigger 2006; Johnson 2010).  For the archaeology of colonies this has 

resulted in a focus on consumption activities, using interaction models borrowed from a range of 



 

 107 

disciplines.  

 

3.1.4. Dominant Archaeological Approaches to Colonial Social Change: Discourse, 

Exchange, and Consumption  

At the practical level the move away from determinism and toward local agency, 

contingencies, and strategies has been made by borrowing interaction models from a variety of 

disciplines - most prominently anthropology and postcolonial studies, but also religious studies, 

biology, and linguistics (Liebmann 2013, 27–30; Dietler 2009, 29–34; Van Dommelen 1997; 

2002, 121–129). These borrowed models include hybridity (from postcolonial studies), 

syncretism (from religious studies), bricolage (from anthropology), and creolization (from 

linguistics) (Liebmann 2013, 121–129).  This diverse theoretical toolkit has helped 

archaeologists examine the possibilities for, and constraints on, the agency of colonial subalterns 

in the face of intentional or de facto colonizer cultural domination.  A notable feature of these 

interaction models - and one most relevant to their application to archaeological contexts - is 

their focus on discursive aspects of identity formation and social practice.  This focus can be tied 

to the models’ disciplines of origin, which share a common object of study: language, in either 

spoken or written form. 

In archaeological research, the discursive emphasis of these models has made them 

particularly suitable for examining consumption and exchange activities (Murray 2004; Dietler 

2009; Bauer and Agbe-Davies 2010).  Because the interactions between people and objects that 

take place in exchange and consumption are predominantly discursive, remains of these activities 

provide a window onto the changing identities, relationships, and perceptions that characterize 

colonial contexts (van Dommelen 2002; Liebmann 2013).  Studies of patterning in artifact 
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consumption and exchange also reveal the specificity and contingency of different colonial 

encounters in terms of how alien materials are perceived, used, and appropriated or rejected 

(Lightfoot 2005; Rothschild 2006).  

Whereas the exchange of objects provides a valuable large-scale perspective on colonial 

processes, remains of consumption are best suited for interpretation at the small, local scales, 

which are prized in recent research on colonies.  Michael Dietler’s theoretical and empirical 

work on colonial consumption gives voice to the sometimes unspoken assumptions and goals 

underpinning archaeological studies of colonial consumption in both ancient and modern 

contexts (Dietler 1995; 1998; 2005; 2007; 2009; 2010). For Dietler, colonial consumption 

focuses our attention on how cultures creatively deal “with alien peoples and incorporating alien 

goods and practices” (2009, 32), which in practice involves careful attention to “the particular 

things that were actually consumed and the specific ways they were consumed — that is, we 

must examine the specific properties and contexts of these objects and practices and try to 

understand the social and cultural logic of the desire for them and the social, economic, and 

political roles that their consumption played. It is also, of course, necessary to examine the 

counter phenomenon — that is, what might be called the logic of indifference and/or rejection.  lt 

is necessary to understand what goods and practices were available for appropriation but were 

ignored or refused, and why this particular pattern of selective consumption emerged from a 

range of possibilities” (Dietler 2009, 33–34). 

 This perspective characterizes many archaeological studies on colonial social processes, 

which focus on choices inferred from the association of material culture as ways of describing 

the fluidity of colonial identities that is often seen in domestic contexts (Lightfoot, Martinez, and 

Schiff 1998; Spence 2005; Rothschild 2006) but also the contested nature of colonial identities 
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which tends to be on display in events of conspicuous consumption associated with life stage and 

religious rituals (Vives-Ferrándiz 2008; Delgado and Ferrer 2007).       

Moreover, in historically documented colonies, consumption provides a particularly powerful 

counterweight to textual sources, providing a window into daily practices which often reveal that 

colonial relations and identities are a great deal more ambiguous and complex than the story told 

by the colonizers (e.g. Jordan and Schrire 2002).  In other words, consumption challenges textual 

narratives by contradicting the explicit racial categories, classes, and hierarchies that are 

described in colonial documents. 

 

3.1.5. Shortcomings of Existing Perspectives on Social Change in Colonies 

For all its contributions the research described above remains inherently reactionary, either 

against past deterministic models (see Stein 2005a; Liebmann 2013) or against historical 

perspectives informed primarily by texts (Jordan and Schrire 2002).  Due to this reactionary 

nature, the interpretation of consumption and exchange activities using borrowed interaction 

frameworks tends to overemphasize certain aspects of the colonial social panorama - e.g., change 

in colonizer practices, continuity in colonized practices, and conspicuous objects and processes 

(over against less conspicuous ones).  While this is justified to the extent that it counteracts the 

deterministic tendencies of past research on colonial interactions, the approaches that provided 

the basis for the advances of the last 20 years have begun to crystallize, leaving us with 

exaggerated and simplistic notions of colonial social processes. 

In the search for evidence contradicting deterministic views, archaeological research on 

colonial exchange and consumption focuses on the most conspicuous colonial material culture 

like hybrids (Card 2013a; Vives-Ferrándiz 2008) and imported goods (Rothschild 2006).  To 
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their credit such approaches have had great success and demonstrate the diversity and 

contingency that characterizes colonial encounters in different times and places.  This focus on 

conspicuous things, however, leaves aside a large part of colonial spaces, populations, and 

material culture.  In the reactionary literature the absence of conspicuous imports or material 

cultural shifts is often ascribed to intentional adherence to the ‘old ways,’ or as evidence of 

intentional resistance to colonial cultural pressure (van Dommelen 2002; Vives-Ferrándiz 2008), 

a tendency Kurt Jordan calls ‘romanticization of indigenisms’ (2009, 41).  This approach is 

really just as deterministic as assumptions of indigenous passivity in World Systems or 

acculturation approaches, and it fails to take into account structural factors that are often more 

active in the perpetuation of cultural traditions than are agency or choice. 

This leads us to another problem in recent research on colonial social change, which is the 

minimization of the role of material factors.  This is due to reliance on theoretical frameworks 

developed for studying texts, not material culture (Young 2001, part V; van Dommelen 2002; K. 

A. Jordan 2009; Liebmann 2013), and is most clear when explicitly linguistic metaphors are 

employed for archaeological investigations of colonial interactions (Brink 2004; Liebmann 2013, 

28–29).  Such linguistic and textual frameworks implicitly downplay the role of material factors 

that act as constraints on human agency and social change: including the built and natural 

environments; material culture; and individual habitus dispositions and motor habits (inter alia, 

Matson 1965; Bourdieu 1972; Arnold 1985; Loney 2007).  By framing colonial social change as 

a primarily discursive process, textual and linguistic interpretative lens like hybridity and 

creolization also make social processes more simple than they are - glossing over the 

incremental, accidental, and stochastic nature of social change (Dobres and Hoffman 1994, 222–

223), and the role of materiality (e.g., Hodder 2012). 
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3.1.6. A Holistic Perspective on Colonial Social Change 

The problems identified above call to our attention the need for a comprehensive, holistic 

archaeological approach to social processes and change in colonial contexts.  As a starting point, 

the principle of uniformitarianism must be (re)applied to archaeological research on colonies. 

The goal of the reactionary archaeological approaches to colonies was, after all, to clear the 

shackles of deterministic biases so that the way we talk about colonial social change is consistent 

with the way describe social change in ‘normal,’ non-colonial circumstances.  And in this 

respect, the reactionary models - or at least their practical application - tend to go too far.   

Consumption studies informed by postcolonial approaches reify the way colonies change all 

parties involved, but usually fail to account for the possibility of changes that have nothing to do 

with the colonial situation.  That social change in human societies is always occurring at some 

level - through transmission, reinterpretation, and improvisation in the face of novel 

circumstances - is a well establish fact in post-structural perspectives on human societies.  It is 

not only in colonies but in all societies that social structures are the object of constant 

renegotiation.   

For archaeologists of colonies, this means that we need better categories for describing 

processes of change and continuity, as well as the empirical means to differentiate between 

social change that is results from colonial dynamics, and social change that does not.  In 

addition, when considering the relevance of continuity versus change in colonial settings, we 

must remember that human behavior and choices are constrained by numerous structural factors 

both social and material — not only by power dynamics in the colony. 

We need an archaeology of colonies that balances the liberating priorities of recent research 

with a realistic appreciation of structure and constraint, and a more nuanced understanding of the 
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causes and significance of continuity and change in colonial situations.  Social change in 

colonies is admittedly distinctive due to (a) its overall accelerated pace, which stems from to the 

need to resolve inconsistencies between different socio-cultural systems that are literally thrust 

into contact by colonial settlement, and (b) its high visibility, which results from the different 

historical origins of material cultural assemblages and practices.  At the same time, however, 

social change in colonies, as in all human societies, (c) is constrained by physical and social 

structuring conditions, and (d) results from both endogenous and exogenous factors (with the 

notable distinction that exogenous factors in colonial settings are particularly conspicuous). 

 

3.2.  Production, Producers, and Colonial Social Dynamics  

In Part 2 of this chapter, we draw attention to an understudied colonial demographic — 

producers — and describe the contribution that an archaeology of colonial production can make 

to our understanding of colonial social processes.   

 

3.2.1. Toward an Archaeology of Colonial Producers 

An archaeology of production provides a way forward from the problems described at the 

end of Part I of this chapter, and promises to greatly enrich our descriptions of colonial social 

change, in several ways.  

 

3.2.1.1. Real Constraints 

Production brings structural constraint (but not determinism) back into the equation, because 

technological traditions are inherently conservative due to material and social limitations on 

technological innovation.  Material constraints on technology and production include 
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environmental factors such as weather and the accessibility or characteristics of raw materials 

(Arnold 1985), in addition to embodied factors related to inherited dispositions and muscle 

memory (Bourdieu 1972; Loney 2007).  Social constraints on production are just as active as 

material ones, for instance in the process of knowledge transmission in which apprentices learn 

the ‘right’ way to do things (Tehrani and Riede 2008); in overt or implicit pressures involved in 

the collective performance of various steps in productive chaînes opératoires (Gosselain and 

Livingstone-Smith 1995); and in the way relationships and perceptions of others can affect the 

dissemination or rejection of innovations (Layton 1989).  In other words, technological practice 

and the organization of production are never simply ad hoc or utilitarian, but rather they are 

embedded in a host of material and socio-political relationships and dependencies (e.g., Brumfiel 

and Earle 1987; Costin 1991).  A technological view on social change (colonial or no) 

emphasizes constraint in a way that consumption processes do not, and technology provides a 

meter for detecting and describing social change:  Systematic shifts in production or technology 

are always indicative of some degree (and perhaps a great deal) of social change, particularly 

when material factors can be ruled out (Dobres and Hoffman 1994).  

 

3.2.1.2. Parsing Change 

Many aspects of production practices and organization can be reconstructed with high 

fidelity archaeologically, thanks to a well established combination of anthropological theory, 

ethnographic observation, and archaeological science (e.g., Lechtman and Merrill 1977; Arnold 

1985; C. L. Costin 1991; 2001; Tite 2008).  In colonial contexts, this provides an opportunity to 

examine change and continuity in production both synchronically in different material culture 

assemblages (colonizer, colonized, mixed), as well as diachronically through the duration of a 
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colonial encounter.  By teasing out changes related to material and social constraints of 

endogenous origin, production makes it possible to isolate change that is most likely due to 

colonial, exogenous factors.  This approach provides a novel, nuanced, and empirical perspective 

on colonial social dynamics — a much-needed counterweight to the emphasis that recent 

scholarship on consumption and exchange places on agency and intentionality. 

 

3.2.1.3. An Understudied Colonial Demographic 

If we accept that societies are internally heterogeneous — cleaving along lines drawn by 

gender, age, ethnicity and class — then the description of a society as whole must rest on the 

prior description of representative subgroups within that society.  As much recent research on 

consumption has shown, a proper understanding of colonial dynamics hinges not only a 

comparative evaluation between different historical colonial interactions, but also on 

comparative evaluation of different segments within discrete colonial contexts.  When seen from 

this vantage, the study of colonial producers is justified as a matter of course, since producers 

make up an important demographic in colonial contexts.  As we will see below, despite a great 

deal of recent attention to producers in broader comparative circles, in colonial settings this 

demographic has been relatively marginalized in recent archaeological research. 

 

3.2.2. Previous Research on Colonial Producers 

Scholarship on colonial production is still incipient.  This is perhaps best illustrated by the 

fact that production was mostly absent from major comparative volumes on the archaeology of 

colonies (Lyons and Papadopoulos 2002; Murray 2004; Stein 2005b; but note Capone 2004) 

until Jeb Card’s recent volume on hybrid material culture (2013).  Even now, the most explicit 
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studies of production tend to be related to large-scale production sites in modern colonies (Delle 

1998; Knight 1993; Silliman 2008), and as a general rule, studies of production decrease the 

farther back in time one looks (Van Buren 2010, 174; van Dommelen 2012, 402).  Although 

technologies are be the topic of sometimes extensive literature in pre-modern colonial contexts,19 

those studies rarely apply their findings to improving our understanding of social contexts of 

production, or the producers themselves.  This is an unfortunate state of affairs because it is 

precisely in such early historic or prehistoric colonial contexts — where production activities are 

less ostensible, and textual evidence less plentiful, than in modern colonies — that the social 

insights of production might prove most useful (Loney 2000; Broodbank and Kiriatzi 2007; 

Carrano, Girty, and Carrano 2009).   

Although studies of production in colonial contexts are on the rise, comparative theoretical 

discourse on colonial producers is still lacking.  As a result, much research in this area continues 

to be reactionary in tone — fighting again the battle against deterministic conceptions of colonial 

encounters, which has in many ways already been won.  In the following paragraphs I seek to 

define the main goals and methods for a comparative archaeology of colonial producers in its 

own right. 

 

3.2.3. Producers and the Archaeological Study of Social Continuity and Change 

The social aspects and significance of production activities have been increasingly well 

explored by archaeologists in the past decades.  My use of production and technology to 

                                                

19 E.g., silver production during the Phoenician colonization of SW Iberia (Rothenburg and Blanco 
Freijeiro 1981; Rothenberg, Andrews, and Keesmann 1986; Kassianidou 1993; Pérez Macías 1996; 
Izquierdo de Montes 1997; Hunt Ortiz 2003; Escacena Carrasco, Feliu Ortega, and Izquierdo de Montes 
2010; Anguilano et al. 2012)   
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investigate social processes in colonial contexts draws heavily on the fundamental comparative 

contributions of Cathy Lynn Costin (1991; 2001; Costin and Hagstrum 1995), Marcia-Anne 

Dobres (Dobres and Hoffman 1994; Dobres 2000; 2010), and Helen Loney (2000; 2007), among 

others (Arnold 1985; Van der Leeuw 1994; Lemonnier 1986; 1992; Gosselain 1998; Lechtman 

and Merrill 1977).20  

 

3.2.3.1.  Production, Technology, and Social Life 

Archaeologists can reconstruct production activities and the technological practices they 

involve using the chaîne opératoire methodology, which follows the sequence of actions 

involved in the manufacture of a material artifact, from raw material acquisition to the final 

product (Lemonnier 1986). This approach most often involves detailed analyses of excavated 

production areas and workshops, as well as various kinds of material analyses of the products, 

by-products, and waste of the production process (Rice 1987; Costin 1991; Sillar and Tite 2000). 

Technological knowledge and practices are developed, enacted, modified, and passed on 

within the bounds of society and social relationships (Van der Leeuw 1994; Dobres and Hoffman 

1994). As a result, when material factors can be reasonably excluded (Matson 1965; Arnold 

1985), technological traditions allow archaeologists to infer the normative beliefs and symbolic 

order of ancient societies (Dobres and Hoffman 1994, 217–221; Lechtman and Merrill 1977; 

Lemonnier 1986). Technological practices also play an active role in the formation and 

maintenance of social identities, leading to technological variations that correlate with attributes 

such as age, gender, or lineage (Dobres and Hoffman 1994, 222–224; Stout 2005, 333; Gosselain 
                                                

20 Because my focus is on ceramics, I will appeal primarily to literature related to that field.  Please note 
however that the research on production  — and especially the socio-technological perspectives — that I 
describe here have their origins in the study of lithic technology and their application extends far beyond 
the ceramic context of this dissertation (e.g., Tostevin 2011). 



 

 117 

1998, 102–103). For archaeologists, then, technological variations can point to social 

heterogeneity and ‘cracks’ in social cohesion, to the incremental modification of normative 

cultural systems, as well as to culturally reasoned and strategic choices made in the context of 

local power dynamics and competition (Layton 1989; Inomata 2001; Stout 2005, 333–336).  This 

interpenetrating relationship of social life and technological practice makes technology an 

excellent medium for investigating the dynamic social world of colonies. 

 

3.2.3.2.  Social Learning, Knowledge Transmission and Technological Traditions 

In addition to variation in technological practices, recent research has begun to examine 

variation in the stability of technological traditions - that is, the fidelity with which technological 

practices are preserved over time (Tehrani and Riede 2008). In addition to functionality or 

evolutionary fitness, technological persistence (or the lack thereof) can be attributed in great part 

to how knowledge is transmitted between generations, for instance by imitation, emulation, or 

various forms of teaching (Want and Harris 2002; Whiten et al. 2006; Tehrani and Riede 2008). 

Unstable technological practices result from imprecise mechanisms of transmission like imitation 

(in which precise gestures of a role model are copied) or emulation (in which the goals of the 

role model are the focus, not his/her gestures; Tehrani and Riede 2008, 318). In contrast, the 

accurate survival of technological traditions over centuries and millennia is made possible by a 

specific style of teaching called scaffolding - a protracted ‘master and apprentice’ relationship 

involving verbal instruction but also demonstration, collaboration, and correction of mistakes 

(Stout 2005). 

Building on previous research on social learning, Tehrani and Riede suggest that different 

methods of knowledge transmission will result in distinct patterns of technological variance both 
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within and between communities (Tehrani and Riede 2008, 325–326). This relationship between 

variance and knowledge transmission provides a framework for thinking about technological 

change in colonial contexts: Under this model, sharp changes in technological variance can serve 

as a material proxy for the changes in the social contexts within which technological knowledge 

is passed on. This is exactly what was found in ethnographic research in Canada and Mexico, 

where shifts in social structure combined with the introduction of new technologies severely 

disrupted traditional modes of knowledge transmission, resulting in the disappearance of some 

knowledge and practices (Ohmagari and Berkes 1997) and the appearance of other, previously 

unattested ones (Tehrani and Riede 2008, 321; Greenfield, Maynard, and Childs 2000). These 

ethnographic examples are analogous to colonial situations, in which two (or more) social groups 

are suddenly thrust into protracted contact, exposing all involved to new forms of knowledge and 

social organization. 

 

3.3.  Colonial Potters 

This project examines the contributions of archaeology of colonial producers using colonial 

potters as a case study.  Examinations of ceramic production are common in modern colonial 

contexts (especially in the Americas; e.g. Van Buren 2010), and increasingly widespread in the 

ancient ‘Old World’ colonial contexts as well (Broodbank and Kiriatzi 2007; Carrano, Girty, and 

Carrano 2009; Roppa 2012; Albero Santacreu and Mateu Vicens 2012).  Whereas cross-

pollination is increasingly common between studies focused on modern colonial contexts 

(Cordell 2013, 80–83), a truly comparative perspective is lacking in the study of colonial pottery 

production — especially in research on pre-modern colonies. 

This section develops an explicitly comparative and holistic approach to colonial ceramic 
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production.  This is accomplished by drawing on methodological strengths of previous research, 

and on the wealth of anthropologically oriented research on social aspects of production.  The 

resulting comparative synthesis weaves together systematic archaeometric analyses of ancient 

ceramics and raw materials on the one hand, with the socio-technic perspective on producers 

described in the previous section, on the other.  

 

3.3.1. The Suitability of Pottery and Potters to the Study of Colonial Production, Societies, 

and Economies 

Pottery is particularly suited to the study of colonial production due to its material properties, 

its geographic and socio-economic ubiquity in ancient societies, and the relatively unrestricted 

nature of pottery production and distribution as opposed to other more precious materials and 

commodities in colonial contexts.  

 

3.3.1.1. Material Properties 

The great plasticity of pottery in the forming stage, combined with the hardening of firing, 

effectively ‘fossilizes’ a whole range of choices made during the production chaîne opératoire 

(e.g., raw material selection and processing; vessel formation techniques; surface decoration; 

firing environment and temperatures; Tite 2008, 216). These fossilized choices can be recovered 

through material scientific analysis, allowing archaeologists to use pottery as the basis for robust 

inferences about ancient production practices and technologies, even in the absence of excavated 

workshops (Rice 1987; 1996; Sillar and Tite 2000; Tite 1999; 2008; Reedy 2008).  Moreover, 

pottery is particularly suited to studying social influence on variability because its production is 

an ‘additive’ process rather than a ‘reductive’ one such as stone knapping - making it less likely 
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that diachronic variability is the result of random copying error (Schillinger, Mesoudi, and Lycett 

2014). Finally, from a very practical standpoint for archaeological scientists, pottery is generally 

easily accessible for destructive sampling and analysis due to the low aesthetic appeal of broken 

sherds, and their ubiquity in the archaeological records. 

 

3.3.1.2. Ubiquity   

Pottery is also ubiquitous across socio-economic and geographic colonial landscapes, making 

it a valuable tool for systematic and comparative research on colonial societies. The geographic 

and socio-economic comparative potential of pottery are well-demonstrated by research on 

colonial Spanish majolica wares (Iñañez et al. 2009; Van Buren 2010, 174; Jamieson et al. 

2012), for instance, or on Phoenician and Punic amphorae (Ramón Torres 1995; 2006; Docter 

2000; González de Canales, Serrano Pichardo, and Llompart Gomez 2004; Sagona 2011). The 

geographic ubiquity of pottery is due on one hand to the widespread availability of its basic raw 

materials (water, clay, sediment, and fuel) in most habitable environments. On the other hand, 

the functional flexibility of ceramics, combined with (relatively) low production costs, allowed 

pottery to fulfill a variety of domestic, mercantile and public-ritual roles in both ancient and early 

modern societies.  This flexibility can be seen in previous research on the western Phoenician 

colonial diaspora (Ramón Torres 1995; Fernández Flores and Rodríguez Azogue 2005; Vives-

Ferrándiz 2008; van Dommelen and Roppa 2012), as well as in modern European colonies in the 

Americas (Rothschild 2006; Van Buren 2010, e.g. pp. 162 170, 174; Hauser, Descantes, and 

Glascock 2008; Cordell 2013; Card 2013b). 
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3.3.1.3. Unrestricted Production and Distribution 

Finally, it is worth noting that pottery is far more suited to comparative research on colonial 

socio-economic processes than the more valuable commodities (especially metals) that were the 

most common drivers of colonial activity, especially in antiquity (e.g., Stein 2005a, 11). 

Pottery’s raw materials were widely available geographically, whereas metals and other precious 

commodities tend to be geographically restricted, a restriction which was often exacerbated by 

bottlenecks in production and distribution intended to facilitate control of the goods in question 

(e.g. Fernández Jurado 2002). From a technological standpoint, pottery making was almost 

always autochthonous to both colonizer and colonized societies, and widespread in both, which 

made the production, exchange, and consumption of ceramics natural loci for the expression of 

colonial social processes (Vives-Ferrándiz 2008; Roppa 2012). This contrasts sharply with the 

technologies associated with desirable and precious commodities like metals, which were 

frequently imported and/or controlled by the colonizer society — as was the case with silver 

cupellation technology in Phoenician SW Spain (Hunt Ortiz 2003, 391–394).21  

 

3.3.2. Previous Research on Colonial Potters and the Need for a Comparative Perspective 

Previous research on pottery production in colonial contexts has featured a variety of 

methods and objectives.  Standard material scientific studies of provenance are most common, 

sometimes including an investigation of raw materials (e.g., Alaimo et al. 2002; Kolb and 

Speakman 2005; Monette et al. 2007; Iñañez et al. 2009).  The provenance approach, based on 

chemical and/or microscopic compositional analyses, provides a ready opportunity for 

examining the role that pottery plays in colonial social landscapes.  This is accomplished through 
                                                

21 A notable exception can be found in 17th century Porco, Bolivia, where metal production technologies 
reveal compelling evidence for indigenous and colonizer interaction (Cohen et al. 2010). 
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comparison in the exchange and consumption of indigenous versus imported ceramics, or 

between imported ceramics and local imitations (Blackman, Fournier, and Bishop 2006; Hauser, 

Descantes, and Glascock 2008; Andaloro et al. 2011). While these studies feature discussion of 

production, this is done only to the extent that production is able to shed light on the processes of 

exchange and consumption.  In this respect, these studies perpetuate the bias toward 

consumption and exchange — and consequently against production — that characterizes most 

previous archaeological research on colonial social process (as described in Part 1 of this 

chapter).  In modern Spanish-American colonies, for instance, examinations into the production 

of romita/indígena ware and locally made majolica ceramics serve as a basis for discussions of 

social genesis and power related to the consumption of those goods (Rodríguez-Alegría, Neff, 

and Glascock 2003; Blackman, Fournier, and Bishop 2006). 

The relationship between potters’ productive activities and colonial social processes has 

received increasing attention in the past two decades (Capone 1995; 2004; Carrano, Girty, and 

Carrano 2009; Chatfield 2007; 2010; Roppa 2012; Cordell 2013).  Although there is great variety 

in the methods and goals of these studies, they are united by a common concern for the way 

technological and social aspects of production are affected by, and reflect, the colonial context in 

which they take place.  In this, they are anchored in broader developments in comparative 

archaeological research on production during the 1990s (Clark and Parry 1990; Costin 1991; 

Peregrine 1991; Dobres and Hoffman 1994; Clark 1995; Cobb 1996; Flad and Hruby 2007).  

Despite these common roots, there has been little theoretical or methodological comparative 

dialogue among archaeologists studying colonial potters, and in this sense the subfield is still 

developing.  Comparative consolidation stands to improve the methods of this research, which in 

turn will clarify our understanding of the dynamics affecting colonial potters, and our 
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understanding of colonial societies and economies more broadly.   

A brief overview of the above literature reveals two primary areas for improvement in the 

archaeology of colonial potters.  First, previous research on the topic does not consistently make 

use of critical anthropological resources on topics like cultural transmission and learning (Crown 

2001; Loney 2007; Tehrani and Riede 2008); specialized production (Costin 1991; Rice 1991; 

Mills 1995); technologies and technological choice (Lemonnier 1986; Dobres and Hoffman 

1994; Sillar and Tite 2000); or ceramic ecology and ethnography (Matson 1965; Arnold 1985; 

Van der Leeuw 1994; Gosselain and Livingstone-Smith 1995).  As described earlier in this 

chapter (Part 2) this diverse anthropological literature provides a robust framework for 

reconstructing production patterns and practices, and for thinking the social significance of those 

processes.  That framework forms the basis for the research questions posed in Chapter 4. 

A second area for improvement is methodological, and will be addressed in the second part 

of Chapter 4.  Previous research on colonial potters reveals a number of “best practices” that 

have been successful in clarifying various aspects of colonial dynamics as they play out among 

potter communities.  These include inquiry at a local scale; a sample comparing multiple types of 

pottery, spanning stylistic traditions and functional categories; a diachronic component; attention 

to multiple (rather than single) technological features; and the deployment of multiple analytical 

techniques in the study of materials.  Due to a (relative) lack of comparative dialogue between 

colonial ceramicists working in different regions and periods, there have been few attempts to 

systematize these best practices in the context of a holistic and multi-dimensional study.  The 

case study that is presented in the next three chapters will do just that, and hopefully further 

demonstrate the relevance and potential of a comparative archeology of colonial potters. 
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3.4. Conclusions  

3.4.1. Chapter Summary 

This chapter began in Part I with an overview of previous research on colonial social change.  

I found that this previous work has taken place, for the most part, in reaction to and against 

overly deterministic perspectives such as acculturation and World Systems theories.  These 

reactionary, anti-deterministic approaches were found to rely heavily on discursive models for 

identity formation and social practice — borrowed from linguistic and textual disciplines such as 

postcolonial studies, and critical social theory — which they deploy in the interpretation of 

material assemblages related to processes of consumption and exchange.  While such work has 

successfully demonstrated the diversity and contingency that characterizes colonial encounters of 

different times and places, it tends to simplify colonial dynamics in the process through 

prioritization of conspicuous things and processes at the expense of those less visible; a tendency 

to ‘romanticize indigenisms’ (Jordan 2009, 34); and systematic downplaying of material 

constraints on agency and adaptive innovation, in favor of artificially discursive conceptions of 

those processes.  The result is that the conclusions of recent archaeological research on colonial 

change are just as pre-determined as those coming out of acculturation of World Systems 

approaches — only they are more palatable to a contemporary western intellectual audience 

because they emancipate colonial agents (especially subalterns) from structural constraints.  At 

the end of Part 1 these observations led me to state the need for an archaeology of colonies that 

does a better job of categorizing processes of change and continuity (what is due to the colonial 

context? What is not?), and of reconstructing not only agency but also the social and material 

structures that constrain it.  

In Part 2 of the chapter I argued that greater attention to economic and social aspects of 
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production (as opposed to consumption/exchange) can rectify the excesses described in Part 1.  

The materiality of production practices and of chaînes opératoires reconstructions provides a 

counterweight to the discursive nature of recent discourse on consumption and exchange.   

Specifically, the generation of systematic datasets on productive activities - combining scientific 

analysis within the chaînes opératoires framework - can serve as a basis for detailed 

reconstructions of processes of colonial social continuity and change.  Examining such processes 

diachronically at local and regional scales promises to reinstate a balanced view of material and 

social constraints back into our reconstructions of colonial process.  Production is an ideal 

archaeological locus for examining colonial social processes because production activities and 

their organization reflect social complexity and organization; the dominant symbolic world-

views of a social group’s habitus; and social strategizing that reflect society’s natural internal 

heterogeneity. 

In anticipation of the dissertation’s case study, the second half of Part 2 focused further on 

previous research concerning a specific subset of colonial producers  — potters — who are 

particularly suited to describing social continuity and change in terms of space, time, power and 

identity.   While recent research has touched on some of these aspects, a lack of comparative 

dialogue about colonial potters has limited previous contributions both theoretically and 

methodologically.  In closing I outlined how to improve in these two areas, a matter that will be 

explored in more detail in Chapter 3, which describes the questions and method for the case 

study of the potters in Bay of Cádiz during the 8th-6th centuries BCE, as seen from the Phoenician 

colony at El Castillo de Doña Blanca. 
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3.4.2. Chapter Contributions to Dissertation Problem  

In the case study that occupies the remainder of this thesis, the socio-technic perspective on 

colonial potters described above makes it possible to address the two main problems outlined at 

the end of Chapter 1.  These were, first, the lack of social contextualization in previous research 

describing the economies of the Phoenician colonial diaspora; and second, the absence of 

systematic archaeological data that is necessary for evaluating widespread assumptions about 

the organization (at all scales) of production and exchange in SW Iberia during the 8th-6th 

centuries BCE. 

The second problem will be addressed through my examination of 169 pottery sherds from 

CDB using chemical (NAA) and microscopic (petrography) analyses.  The multi-dimensionality 

of the sample and of the analytical results (covering a range of spatial, chronological, stylistic, 

and functional variables) will provide a systematic window into ceramic production and 

exchange in the Bay of Cádiz during the greater part of the Phoenician presence in the region.  

The dissertation sample will provide the basis for a much larger, regional sampling program that 

I will begin following receipt of my PhD. 

The first problem (social contextualization) will be addressed by using technological traits — 

inferred from petrographic and visual analysis of the samples — as a window on colonial social 

processes.  Drawing on comparative anthropological research on specialized production, I will 

use technological traits along with contextual information about the pottery to describe the social 

contexts within which pottery production took place as well as dynamics of knowledge 

transmission both within and between technological traditions (teaching and technological 

exchange, respectively).  Diachronic stability of technological variance within traditions will be 

used as a proxy to describe social continuity (or discontinuity) during the 8th-6th centuries BCE, 
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while technological transfer will serve as a proxy for defining the nature of interactions between 

potters of different ethnicities.   

At the end of this dissertation, the examination of social dynamics in quotidian practices of 

pottery production (technological choices, social contexts of production, and modes of 

knowledge transmission) will be brought into dialogue with larger-scale, regional trends of 

production and exchange based on provenance analysis.  The result will provide a holistic, 

systematic perspective on social and economic processes during the Phoenician colonization of 

the region, a perspective that walks the line between structurally deterministic accounts based in 

World Systems-style approaches, and the simplistic reifications of local contingency and agency 

that characterize much recent postcolonial and consumption research.  It is my hope that this 

project will provide a model for balancing large-scale socio-economic forces with small-scale 

indeterminacy, and in so doing will improve the way in which archaeologists think of and 

describe the outcomes and consequences of colonial encounters. 
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CHAPTER 4. CASE STUDY INTRODUCTION AND RESEARCH GOALS 

 

The case study presented in the next three chapters addresses the problems described thus far. 

Chapter 2 focused on shortcomings in scholarship on the economy of the Phoenician colonial 

period in SW Iberia — namely, the artificial separation of research on social and economic 

topics, gaps in our understanding of the colonial pottery of this region and period, and a 

generally static perspective on economic activity in the Phoenician West.  Chapter 3 turned to 

comparative archaeological scholarship about colonial social processes, and suggested that closer 

attention to production could act as a counterweight to the currently predominant models, which 

favor discursive social theories and focus their attention on consumption and exchange activities.  

The present chapter outlines the case study that will be used to address these problems.  First, 

we will turn our attention to the focus of the study, the site of El Castillo de Doña Blanca (CDB), 

examining its role in the region as inferred from its geographic location and previous 

archaeological research at the site.  Second, we will describe the research questions for the case 

study, and the ceramics sampled from CDB and sites on the nearby island of San Fernando.  

Compositional and textural analyses of these ceramics provide a basis for answering the case 

study questions, by making it possible to infer the pottery’s provenance and the technologies 

used to produce them.  The end of this chapter provides an overview of these approaches and 

paves the way for descriptions of the analytical protocols and results in Chapter 5. 
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 Figure 4.1. Satellite image of Southwest Iberia showing location of CDB.  The region’s  
 three major geographical zones — the Betic Depression flanked by the Sierra Morenas  
 and Betic Cordillera — are easily discerned (Image courtesy of Google Earth). 
 

4.1. El Castillo De Doña Blanca and its Region 

4.1.1. The Bay of Cádiz and the Gulf of Cádiz 

As a settlement in the Bay of Cadiz, CDB would have benefited from the Bay’s role in the 

broader regional dynamics.  western Andalusia is naturally oriented toward the Gulf of Cádiz by 

its topography and major rivers, and in antiquity this orientation gave settlements on the smaller 

Bay of Cádiz control over the flow of goods and information between western Andalusia to the 

North, and the Mediterranean via Gibraltar to the South.  The unifying feature in this broader 

regional geography was the Betic Depression, which coincides with the Guadalquivir river 

valley.  This valley bounded by mountainous massifs — the metal rich Sierra Morenas to the 
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North, and the Betic Cordillera separating it from the Mediterranean Sea to the South — was 

navigable at least as far as Córdoba in Phoenician times, and provided access well beyond that 

into the Iberian interior, as evidenced by findings of typical SW Iberian ceramics as far as the 

province of Jaén (Martín De La Cruz 2008).  The mountains to the North and South reinforced 

the role of the Guadalquivir River as a major East-West axis, in addition to providing their own 

natural resources.  In the Sierra Morenas these were primarily metals like copper, iron, and 

especially silver from the Iberian Pyrite belt in the Sierra Morenas (Rothenburg and Blanco 

Freijeiro 1981; Pérez Macías 1996; Hunt Ortiz 2003).  The Betic Cordillera to the South was 

covered with dense forests of pine and oak at the time of the Phoenician colonization.  These 

trees were highly coveted by seafarers as sources of wood and pitch used in ship building 

(Treumann 1997; 2009; Buxó 2009, 155–157), although these resources were probably most 

actively exploited from the numerous settlements of which the best known are Morro de 

Mezquitilla, Toscanos, and Cerro del Villar on the Mediterranean Coast (Buxó 2009, 155–157; 

Marzoli 2012, figure 3). 

The Guadalquivir River thus gave the Gulf of Cádiz great economic influence over the 

southern Iberian interior.  Likewise, the Straight of Gibraltar gave the Bay of Cádiz great 

influence over the broader Gulf, since maritime traffic from the North — including the 

Guadalquivir valley, the mines of the Sierra Morenas, and also the Atlantic coast of Portugal — 

had to pass by Cádiz in order to reach North Africa and the Mediterranean.  With these broader 

regional geo-political dynamics in mind, let us take a closer look at the Bay of Cádiz and the 

settlement of CDB. 
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Figure 4.2. Satellite Image of the Bay of Cádiz as it appears today, with sites mentioned in the  
text (Image courtesy of Google Earth) 
 

4.1.2. CDB and the Bay of Cádiz in Phoenician Times 

El Castillo de Doña Blanca (CDB) held a privileged position in the Bay, which allowed it to 

play several important roles.  First, it probably served as a foothold on the mainland and an 

entrepôt for the Phoenician island settlement at Cadiz, in a relationship analogous to that 

between Ushu/Paleotyre and the island city of Tyre (Ruiz Mata and Pérez 1995, 54).  Second, 

CDB sits close to old mouth of the Guadalete River, which would have given it control over the 

inland route that followed the river’s course up into the Sierra de Ronda and indigenous 
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settlements like Torrevieja (Villamartín) to the East.  Third, CDB’s position on the northern 

shore of the Bay of Cádiz made the site the primary point of political and economic contact with 

the substantial indigenous population North of the Bay (López Amador, Ruiz Mata, and Ruiz Gil 

2008).  The site’s strategic location was amplified by the nearby Sierra de San Cristóbal, a steep 

hill to the North of CDB that provided a prominent visual landmark both from land and sea, 

towering at 124m above sea level in a landscape of low rolling hills. Incidentally, the southward 

facing crescent of the Sierra de San Cristóbal also served as a virtual rampart, creating a small 

pocket of land along the coast, in which CDB was separated from the Campiña (or countryside) 

of Rota and Jerez de la Frontera to the North (Ruiz Mata and Pérez 1995, 15).  As the 

northernmost Phoenician settlement in the bay of Cadiz, CDB was in perfect position to serve as 

the endpoint for overland communication and trade routes coming from the shores of the great 

Guadalquivir paleo-lagoon (which the romans called Lacus Ligustinus).22 

These strategic advantages do not necessarily mean that CDB was the most prominent site on 

the Bay in its time, although until the 1990s this seemed likely due to a paucity of remains from 

other sites in the area - especially Cádiz.  In the past decades, however, salvage excavations have 

revealed what appears to be evidence of substantial 8th century settlement at both Cádiz and 

Chiclana de la Frontera on the southern shore of the Bay (e.g., Córdoba Alonso and Ruiz Mata 

2005; Bueno Serrano and Cerpa Niño 2008; Zamora López et al. 2010), which along with 

possible occupation on the island of San Fernando suggests Phoenician implantations all around 

the bay, with Cádiz occupying the Bay’s geometric and political economic center of gravity.  We 

                                                

22 Evidence of this connection may be seen in the remains of silver processing found in one of the 8th 
century homes at CDB (Ruiz Mata and Pérez 1995).  The ores were sourced to the Aznalcóllar mines and 
most likely reached CDB via an overland round passing through Tejada la Vieja, San Bartolome de 
Almonte, and from there across the Lacus Ligustinus and down to CDB through the backcountry of 
present-day Jerez and El Puerto de Santa María (Fernández Jurado 2002). 
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can imagine that Cerro del Castillo at Chiclana played a similar role to CDB’s with regard to 

providing opportunities to interface with indigenous population, benefiting from its location on 

the river Iro.  Cádiz, no doubt the primary settlement in the region, was naturally oriented 

outward toward the Gulf, allowing it to oversee maritime traffic between the Guadalquivir 

estuary and the straight.  Settlements like CDB and Chiclana, however, would have been more 

apt for unloading and offloading of cargo, and as interfaces for maritime and ground-based 

transportation.  In addition, both of these coastal settlements no doubt carried out a wide range of 

productive activities of their own, as evidenced by remains at CDB demonstrating the site’s 

involvement in fishing, agriculture (including wine production) and probably ceramic production 

— a range of now-typical local activities that began in earnest in the 8th-6th centuries, and 

underwent extreme specialization in the 5th century BCE (Sáez Romero 2008).  

 

4.1.3. CDB: Site Description and History of Research 

Although archaeological research on Tartessos and Phoenician colonists in other parts of 

southern Iberia took its first great steps in the early 1970s (Ruiz Mata and Pérez 1995, 9–11; 

Belén Deamos 1994, 1–3), it was only in 1979 and the beginning of Ruiz Mata’s excavations at 

CDB that the Bay of Cádiz itself came under sustained archaeological scrutiny (Ruiz Mata and 

Pérez 1995, 11).   The site had been discussed by a number of authors in the 18th, 19th, and early 

20th centuries, who often took visible remains of the Turdetan (4th-5th century) fortifications for 

Roman or Medieval structures (Ruiz Mata and Pérez 1995, 31-34).  The first archaeological map 

of CDB dates to 1940, when it was made by A. Schulten in 1940, who described seeing both pre-

Roman and Roman remains at the site (ibid, 35), although we now know that the remains on the 
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tell itself date at latest to c. 215-210 BCE.23  With the exception of Schulten’s work, CBD 

received no official scholarly attention until 1979 when a student mentioned the site and the 

presence of Phoenician pottery there to Diego Ruiz Mata following a lecture at the Universidad 

Autónoma de Madrid (Ruiz Mata 2012).   

CDB is a roughly rectangular mound just under 7 hectares (17 acres) in size (roughly 340 x 

200m), rising 31m above sea level, of which 7 to 9 meters consist of accumulated archaeological 

remains.  The southern boundary of the settlement sits on what used to be the northern edge of 

the Bay of Cádiz, which centuries of sedimentation have converted into a flat, fertile plain 

through which the Guadalete River now winds.  Curving around the settlement to the North, as 

we have seen, is the Sierra de San Cristóbal that overlooks CDB at 124m above sea level.  In the 

1960s and 1970s, CDB itself was used as a farm and cattle ranch, and regularly plowed.  In 

addition to building a large concrete barn on its southern side (which now serves as storehouse 

for the excavation’s many finds), the owner of the property dug a deep hole beneath the medieval 

tower that gives the site its name, in the hopes of finding a secret tunnel to a nearby village (Ruiz 

Mata and Pérez 1995, 35). Although this no doubt destroyed important remains, it also gave Ruiz 

Mata’s team a sense of the importance of the site’s stratigraphy as they began their research. 

The 19th and 20th centuries have also taken their toll on the immediate landscape surrounding 

CDB, limiting both archaeological investigation and preservation.   To the West and South of the 

site are privately owned agricultural and cattle farms, and to the East a small cement factory with 

a large paved parking lot.  On its northern side, CDB is separated from the slope of the Sierra de 

                                                

23 The only occupation after the abandonment of the site in the 3rd century BCE was moorish, in the 7th-
12/13th centuries BCE.  A roman villa was built to the South of site but Ruiz Mata’s excavations revealed 
no sign of Roman settlement on the site proper (Ruiz Mata 1999, 381).  Due to the silting up of the lagoon 
that began in the late 7th century BCE, the main settlement in the area during the roman period would 
have shifted to El Puerto de Santa María, on the actual coastline. 
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San Cristóbal and the Las Cumbres necropolis (see below) by a two-lane paved road, Carretera 

(Route) 201 running East-West between El Puerto de Santa María and El Portal.  Las Cumbres 

itself lies within a privately owned property used for hunting, and large parts of the Sierra de San 

Cristóbal were mined for limestone in the 19th and early 20th century, activities which damaged 

both the necropolis and the indigenous settlement at the top of the mountain.  The largest 

quarried area at El Portal at the Southeastern end of the Sierra is now used as a municipal dump 

for El Puerto de Santa María. 

 

4.1.3.1. Ruiz Mata’s Campaigns at CDB 

Ruiz Mata’s primary excavations at CDB were undertaken between 1979 and 1995 in order 

to shed archaeological light on the Phoenician settlement in the Bay of Cádiz, primarily because 

the island of Cádiz had failed to deliver anything more than isolated 8th-6th century finds at that 

time (Ruiz Mata and Pérez 1995, 9-12, 39-40).24  Excavations at CDB have revealed continuous 

Phoenician and Punic settlement of the site spanning the early 8th to the late 3rd century BCE.  

The Phoenician settlement in the 8th century was the first occupation of CDB since the Copper 

Age (Ruiz Mata and Pérez 1995, 41), but there was a nearby indigenous settlement on the Sierra 

de San Cristóbal at the time of the Phoenician arrival.  A mixed indigenous and Phoenician 

necropolis consisting primarily of tumuli, Las Cumbres, lies on the southwestern slope of the hill 

between these two settlements, and current research suggests that the earliest materials there date 

                                                

24 For a list of these early, isolated 8th-6th century remains from Cádiz, see Córdoba Alonso and Ruiz 
Mata (2005, 1270).  In addition to their topic - the 8th century remains from Calle Cánovas del Castillo – 
Córdoba Alonso and Ruiz Mata provide a succinct overview of the most important 8th-6th century salvage 
remains that have emerged from Cádiz in recent years at Casa del Obispo and the Teatro Cómico. Since 
then, further excavation at the Teatro Cómico in 2006-2010 has yielded very well-preserved 8th century 
Phoenician domestic structures that I had the chance to visit personally, and which will soon be open to 
public visitation (see e.g. Zamora et al 2010). 
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to the 8th century BCE (Ruiz Mata and Pérez 1989).  CDB was abandoned, with signs of a 

military destruction, during the Second Punic War — an event that can be dated to c. 215-210 

thanks to a cache of Carthaginian coins discovered in the ruins (Ruiz Mata and Pérez 1995, 75–

76; Marco Alonso and Alfaro Asins 1994).  

 

 

4.1.3.1.1. Major Campaigns from 1979 to 1995 

 The  first two seasons of excavations at Doña Blanca in 1979 and 1981 revealed stratified 

archaeological materials were uncovered to a depth of 9m in a roughly 100 m2 area in the 

Southwest corner of the site.  This allowed a description of the site’s major occupational phases 

between the 8th and 3rd centuries BCE, and revealed that no Late Bronze Age indigenous 

settlement had preceded the foundation of the Phoenician town. The ‘79-‘81 campaigns also 

revealed the first signs of the casemate fortifications dating to the 5th and 4th/3rd centuries, 
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respectively (Ruiz Mata and Pérez 1995, 41).  These inaugural campaigns were followed by a 

decade of intensive excavations both on CDB itself and in the surrounding area (ibid, 41-43, 

figure 11).  In 1982-1983, excavations moved to the Southeast corner of the site where more 

Turdetan (5th-3rd centuries) domestic and defensive structures were exposed, as well as 

soundings into the earlier Phoenician occupational strata.  In 1984-1985, the excavators turned 

their attention to the Las Cumbres necropolis North of the site, and to the Late Bronze Age 

indigenous settlement at the top of the Sierra de San Cristóbal (the latter appears to have been 

abandoned when CDB was founded).  Attention focused on Tumulus 1 at Las Cumbres, which 

yielded 62 cremation burials dating to the 8th century BCE (Ruiz Mata and Pérez 1989; Córdoba 

Alonso and Ruiz Mata 2000). In 1986, 1987, and 1991 the excavators returned to the Southeast 

corner of the site where they exposed the “Phoenician quarter” consisting of domestic structures 

clustered along terraced streets, with well preserved bread ovens and even a small shrine.  This 

part of the site appears to have been destroyed, possibly by an earthquake, in the last quarter of 

the 8th century BCE, after which it was sealed by a late 8th-early 7th century trash heap (Ruiz 

Mata and Pérez 1995, 62-63). The years 1988 and 1990 were dedicated to the study of excavated 

remains, and in 1989 attention focused on the Turdetan (Punic period) defensive structures on 

the settlement’s northern side, although a small section of the 8th century wall was revealed in the 

process.  Later, a brief salvage excavation was carried out in the same area in 1994-1995, 

revealing more of the Turdetan and Phoenician defenses.   

 

4.1.3.1.2. Archaeological Interventions at CDB since 1995  

Since 1995 a number of mostly minor archaeological interventions have taken place at 
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CDB.25  The purpose of these activities, carried out between 1999 and 2003, was to prepare the 

site to be opened to the public and to improve its value as a cultural heritage resource and as an 

asset to tourism in the region. Much of the work consisted of cleaning and trimming the eroded 

sections of previous campaign seasons, and the removal of balks in excavation areas.  In 1999, a 

generalized section cleaning was carried out throughout the site. In 2001, excavators cut back of 

sections and removed balks in order to expose more clearly the urban layout from the 

Turdetan/Punic period in the SE part of the site, which had been excavated in 1982 and 1983.  In 

2002, balks were also removed in the SE spur of the site in order to better expose the 8th century 

Phoenician quarter. A number of smaller salvage operations took place at various parts of the site 

in 2001, related to the installation of public bathrooms at the site, and the construction of a 

tourist walking path connecting the various excavation areas.  

At the same time as these smaller projects took place, more important efforts were underway 

that were intended to prepare the northern city wall for public viewing.  This work resulted in 

substantial excavations of the archaeological debris accumulated against CDB’s northern city 

wall, and exposure of a section of the 8th century moat. Work on the site’s northern wall took 

place in 2001, 2002, and 2003.  In 2001 major cleaning operations were carried out due to heavy 

erosion that had taken place since 1995.  This involved cutting the West section of the city wall 

area back over 8.4m in length and 3m in width, while the East section only needed to be scraped 

back 0.5m.  A great deal of fallen earth was also removed from the fosse to the north of the 

rampart and the red clay foundation at the base of the fortification was cleaned.  Most 

importantly for our understanding of the site, excavation of the stratified remains accumulated 

                                                

25 I am grateful to Carmen Pérez for personally sending me the information described in this section, 
concerning excavations carried out at CDB in 1999, 2001, 2002, and 2003. 
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against the North face of the city wall was also carried out during this 2001 campaign, down to 

the level of the oldest 8th century dumps.   

In 2002, work continued near the city wall, focusing this time on exposing the defensive 

fosse that had been filled since 1995.  New excavations were also carried out with the objective 

of finding a possible second, parallel fosse or moat (two parallel moats had been discovered 

previously in the Southeastern part of the site near the Phoenician Quarter).  These efforts 

involved the excavation of an area 30m in length (extending North from the city wall), which 

exposed a series of ancient fills running up to the wall. The work begun in 2002 of exposing the 

defensive moats was completed in 2003, but was hindered by heavy rainfall. 

 

4.1.3.2.   The 8th-6th centuries at CDB Seen Through the Ruiz Mata Excavations 

Although analysis and publication of the numerous finds from these excavations is still 

ongoing, preliminary syntheses by Diego Ruiz Mata and Carmen Pérez, along with a number of 

specialist studies, permit us to outline in broad strokes the primary archaeological features of 

CDB from its founding in the early 8th century to the rise of the Turdetan culture in the late 6th 

century BCE. 

 

4.1.3.2.1. The 8th Century  

CDB was founded by Phoenician settlers sometime in the late 9th or early 8th century BCE as 

a 5 hectare fortified settlement on the banks of a shallow, but navigable lagoon.  Although Ruiz 

Mata originally suggested that the Phoenicians settled at the site of a preexisting indigenous 

town, excavations have turned up no evidence of indigenous settlement more recent than the 

second millennium BCE (Ruiz Mata 1999, 481).  Our knowledge of the 8th century at CDB 
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comes from the large exposure (>1000 m2) of the ‘Phoenician quarter’ on the SE spur of the site , 

from a few soundings within the limits of the Punic period city (in the SE and SW corners of the 

site), and from the small exposure of the 8th century city wall on the North side of the site.  The 

city wall was exposed only over a length of 2m, in which it was 3m thick and was composed of 

rough-hewn stone blocks cemented with clay, and resting on bedrock and virgin soil (with some 

2nd and 3rd millennium remains).  Ruiz Mata estimates its total height at 5-6m.  The brief 1994-

1995 campaign also revealed the foundations of a semi-circular tower associated with the 8th 

century fortifications, and Ruiz Mata notes that three other towers may be present based on the 

topography on the northern edge of the site (Ruiz Mata and Pérez 1995, 99).   

The ceramic remains associated with these fortifications are the same as those found in the 

contemporaneous Phoenician quarter, where two phases of 8th century occupation are attested 

architecturally.  The earliest phase yielded pottery corresponding to Tyre strata VI-V (first half 

of the 8th century), while the second, better preserved, corresponds to Tyre III-II (second half of 

the 8th century), like many other southern Spanish sites (Ruiz Mata and Pérez 1995, 58, 62).  

The Phoenician quarter consists of small domestic structures, built on two terraces with a small 

street connecting some of the houses.  Architecturally the structures are recognizably Phoenician, 

due to the presence of ashlar doorjambs and pillar-rubble walls, as well as red clay (sometimes 

lime) floors and plastered walls (Ruiz Mata 1999, 483).  Most of the structures also contained a 

1m dome-shaped clay bread oven (tannur), another feature typical of western Phoenician homes. 

A small shrine with three standing betyls was also discovered in the entryway to one of the 

houses (Carmen Pérez, personal communication). 

The ceramic assemblage of the 8th century at CDB (Ruiz Mata and Pérez 1995, 55–62; Ruiz 

Mata 1985; Ruiz Mata 1999) is a mix of Phoenician and indigenous materials, one of the factors 
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that originally led Ruiz Mata to speculate that the site had previously been an indigenous town 

(see above).  The indigenous ceramics of this period show great continuity with the Late/Final 

Bronze (pre-Phoenician) traditions.  They are all handmade and fired in a reducing atmosphere, 

and can be divided between coarse cooking and storage vessels (including the well-know bell-

shaped ‘à chardon’ style), and the finer carinated bowls and cups which often feature geometric 

burnishing or incised decorations (Ruiz Mata 1999, 486–487; Ruiz Mata 1995).  The most 

noteworthy Phoenician materials are red slipped plates and carinated bowls that are widespread 

in the western colonies (Schubart 1976) and find parallels at Hazor, Tyre, and Tell Keisan in the 

East (Ruiz Mata 1999, 484).  Also present are red-slipped mushroom-lipped oinochoes and 

trefoil jugs, and at CDB the former are more common in the homes of the Phoenician quarter 

while the latter are more common in the 4m deep moat outside the northern city wall (Ruiz Mata 

1999, 485).  Other forms that are slightly less common include pinched lamps, incense burners, 

animal shaped rhyta (one of which appears to be a pig), as well as imported materials such as 

Samaria Ware and Phoenician Bichrome (Ruiz Mata 1999, 486).  In addition to these are 

numerous amphorae, whose great quantity have led Ruiz Mata to describe CDB as a trading post 

and import-export harbor (ibid).  The most common amphorae forms in the 8th century are the 

pear-shaped R1 amphorae typical of the greater Gibraltar region (these are discussed in greater 

detail below since they were sampled for the present project; see Ramón Torres 1995), as well as 

Carthaginian ovoid amphorae (Docter 1997), and Sagona type 2 store jars (Sagona 1982). 

 

4.1.3.2.2. The Late 8th and 7th Centuries 

In the late 8th century, the Phoenician quarter was abandoned and rapidly covered with a 

sloping garbage heap, a transition dated by a Eubean cup and a Late Geometric Corinthian 
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amphora neck found among the garbage (Ruiz Mata 1999, 487).  Beneath these fills, in the ruins 

of the 8th century quarter, collapsed walls covered up whole vessels as well as a human skeleton.  

These indicators suggest that a sudden violent event may have been the cause for the 

abandonment of the Phoenician quarter, with Ruiz Mata favoring an earthquake (ibid.).26 

Very little can be said about the 7th century city at CDB from an architectural standpoint, and 

most of what we know comes from the material culture in the late 8th-early 7th century garbage 

heaps covering the Phoenician quarter, as well as from other dumps — one of which, FO30, 

spans the entire 7th century —  that were uncovered through the soundings immediately to the 

East, under later Turdetan remains.  The few wall fragments that were uncovered from this 

period were thick and well-built with large ashlar blocks (Ruiz Mata and Pérez 1999, 105).  

Together with a number of innovations in the ceramic assemblage, the quality of the architecture 

suggest that the 7th century at CDB, as in the rest of SW Iberia, was a period of great prosperity.  

Types typical of the greater Gibraltar region in the 7th century make their appearance (e.g. Gray 

Ware, Cruz del Negro urns), and CDB also features a distinctive polychrome ceramic tradition in 

the late 8th and early 7th centuries (Ruiz Mata 1999, 487).  A number of typical 8th century forms 

continue to be popular in the 7th century, such as red slipped plates and R1 amphorae.  Other 

forms like mushroom-lip and trilobite oinochoe disappear almost entirely, and are found almost 

exclusively in funerary contexts after the 8th century (Ruiz Mata 1999, 489). 

At the same time as the ‘wheel-made’ repertoire expands, the 7th century sees a contraction 

of the indigenous repertoire that was so plentiful in the 8th century.  Most notable is the 

dominance of hemispherical bowls with simple rims among the open forms, sometimes 

                                                

26 In the absence of publication and a comprehensive description of the material evidence, a raid on the 
city seems just as likely an explanation for the destruction of the Phoenician Quarter, although this would 
challenge the notion of peaceful co-habitation between Phoenicians and the local indigenous population. 
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preserving the geometric burnishing typical of the preceding century (Ruiz Mata 1999, 488).  

Carinated handmade bowls or ‘cazuelas’ that were widespread in the 8th century, however, 

become rare in the 7th century (personal observation).  Coarser handmade jars and cooking 

vessels continue on into the 7th century, notably the ‘cerámica digitada’ jars with impressed 

finger-marks on the exterior beneath the rim (ibid.), one of the most distinctive forms of the SW 

Iberian colonial period.  The relative contraction of the indigenous ceramic repertoire during the 

7th century is intriguing because it coincides with a decrease in distinctly Phoenician patterns of 

faunal and floral exploitation (Morales et al. 1994, 216).  Together, the ceramic and biological 

data thus suggest that the 7th century did not see the simple ascendency of one lifestyle - 

Phoenician or indigenous – over the other.  Instead, a more complex cultural synthesis seems to 

have been underway at CDB, at that time. 

 

4.1.3.2.3. The Late 7th and 6th Centuries 

As with the 7th century plene, there is little architecture at CDB corresponding to the ‘crisis’ 

period that began around 625 BCE, and spanned the first half of the 6th century.  Similarly to the 

preceding period, however, the late 7th and 6th centuries are well represented in the soundings 

beneath the later Turdetan quarter.  This period is one marked by the abandonment or profound 

re-organization of many sites in southern Iberia, especially on its Mediterranean coast, a trend 

that is not as clear in the ceramic assemblage at CDB.  Instead, the available evidence at CDB 

suggests considerable continuity with the preceding 7th century, with the development of new 

forms anticipating the Turdetan culture of the 5th-4th centuries, and the appearance of Greek 

influence (Ruiz Mata 1999, 490-492).  The ‘indigenous’ handmade repertoire becomes scarcer 

still in this period, although there is a resurgence of brilliant polishing and burnished geometric 
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motifs that were common in the 8th century (personal observation of the author).  Classic forms 

like the red slipped plates and carinated bowls also appear in lesser quantity, and with some 

morphological variation in this period (primarily the widening of the plate lip), while their slips 

are of distinctly lesser quality than those of the preceding 7th and especially 8th centuries.  Pithoi 

and Cruz del Negro urns are also found, and the Gray Wares are more common in this period 

than in any other at CDB.  A number of new forms appear such as proto-Turdetan globular pots 

and deep bowls or kraters.  The latter, along with imitations of Greek Ionian cups, are indicative 

of the rise of Greek influence in the Gibraltar region, breaking up the Phoenician economic and 

cultural monopolies of the 8-7th centuries. 

 

4.1.3.3. The Contribution of Specialist Studies at CDB 

The analysis and study of the major archaeological findings (stratigraphy, architecture and 

ceramics) at CDB are ongoing.  Meanwhile, specialist studies of various material remains from 

the site have made important contributions to our knowledge of the archaic Phoenician strata of 

the 8th-6th centuries BCE.  Numerous publications of the site’s epigraphic remains, like those at 

Cádiz, suggest the presence of at least partially literate individuals, and a measure of 

administrative sophistication from the earliest moments of Phoenician settlement at CDB  

(Cunchillos and Zamora 2004). 

Limited material analyses of slags and ceramics have focused on evidence of the site’s 

involvement in silver production and trade (Galván 1986; Rincón López and Ruano Ruiz 2001), 

and suggest that CDB was a major exporter of silver from the Aználcollar mines north of Seville, 

via Tejada la Vieja and San Bartolomé de Almonte (Fernández Jurado 2002, 252–258; Ruiz 

Mata 1989, 242–243; Ruiz Mata and Fernández Jurado 1986, 277).  The discovery at CDB of a 



 

 145 

1-ton stockpile of litharge (lead oxide, a major byproduct of the silver production process which 

could be reused in the refinement of silver bearing ores) joins more recent evidence that hints at 

the scale and complexity of the Phoenician involvement in metallurgical activities in the Iberian 

Peninsula (Roldán Bernal, Martín Camino, and Pérez Bonet 1995; Rafel et al. 2010; Anguilano 

et al. 2012).  

A small proportion of the ceramic materials from CDB have been part of larger studies that 

like the metallurgical remains reveal the site’s involvement in both local and regional economic 

networks.  The most important of these studies are the study of southern Iberian and North 

African Phoenician ceramics by Behrendt and Mielke mentioned in Chapter 2 (Behrendt and 

Mielke 2011; Behrendt, Mielke, and Tagle 2012), as well as Vallejo Sánchez’ recent contribution 

to the study of SW Iberian gray wares (Vallejo Sánchez 1999; 2005).27   

Without a doubt the most important of the specialist contributions to our knowledge of the 

Phoenician period at Doña Blanca is the edited volume of Eufrasia Roselló and Arturo Morales 

that deals with some of the site’s plant and animal remains, and which was already discussed in 

Chapter 2 (Roselló and Morales 1994).  Their study revealed that a major ecological shift took 

place at CDB in the 6th century, with fish and mollusk remains in particular showing a transition 

from saltwater species in the 8th century to brackish and eventually freshwater species.  

Terrestrial fauna and botanical data also suggest that CDB was ‘losing its coastal nature’ by the 

6th and 5th centuries (Morales et al. 1994, 216), a fact which obviously has important economic 

repercussions for a settlement which was ostensibly founded as a commercial port.  This 

                                                

27 Ruano Ruiz has also examined the CDB’s later glass objects (Ruano Ruiz 2001a; Ruano Ruiz 2001b; 
Ruano Ruiz 2001c), and Carretero includes amphorae and architectural evidence from CDB in his studies 
of regional agricultural production in the Cadiz province the Punic-Turdetan period (Carretero Poblete et 
al. 2006; Carretero Poblete 2007). 
 



 

 146 

ecological transition at CDB overlaps with the 6th century ‘crisis’ of the western Phoenician 

colonial network, and underscores the diversity of expressions that the crisis took on, veering 

from region to region and from site to site based on local circumstances.   

This brings us to our case study, a diachronic examination of ceramics from CDB that is 

meant to examine the development of regional production and exchange networks during 

Phoenician colonial activity in the Bay of Cádiz and SW Iberia more broadly, and to examine the 

consequences of the colonization on local and allochthonous economic practices. 

 

4.1.4.  Suitability of CDB for Case Study 

Pottery from Ruiz Mata’s excavations at CDB provides an excellent means of reaching these 

research goals.  As we have seen, systematic excavations at the site in the 1980s and 1990s 

yielded a diverse pottery assemblage, with a stratigraphic sequence spanning our period of 

interest, the 8th-6th centuries BCE.  Together these traits made CDB one of the only sites in SW 

Iberia where it was possible to collect a pottery sample of sufficient size to answer the research 

questions above. Excavations at CDB also revealed that the site was shared by Phoenicians and 

local indigenous groups, and in that respect it constitutes an excellent opportunity to examine the 

social changes that accompanied the Phoenician settlement in this region (Ruiz Mata and Pérez 

1995; Ruiz Mata 2002). In addition, because the excavations at CDB remain unpublished, this 

case study is an opportunity to publish part of CDB's extensive ceramic assemblage, and to make 

a critical contribution to scholarship on this very important site. 

CDB also happens to be particularly well suited to an investigation of economic questions. 

During its occupation from the 8th to the 3rd centuries BCE, CDB was one of the primary 

Phoenician colonies on the Atlantic coast of Spain, as well as a major player in long distance 
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trade networks that stretched from the Iberian Peninsula to Carthage, the Aegean, and the Levant 

(Ruiz Mata 2002). Because of CDB's extensive regional and supra-regional trade connections, 

the results of the provenance research there will be valuable resources for future studies of 

pottery production and exchange networks throughout the West-Central Mediterranean in the 

Iron Age. 

 

4.2. Research Sample 

Selection of the research sample was carried out with multiple priorities in mind.  At its 

earliest stage this project was meant to explore production and exchange processes throughout 

SW Iberia using portable X-Ray Fluorescence spectrometry (pXRF) to identify major 

compositional groups in a very large sample (n > 1000) from a dozen sites spanning the 8th-6th 

centuries BCE.  In that iteration of the project, compositional groups identified were then to be 

sub-sampled for petrographic analysis, allowing a more detailed description of composition, a 

provenance assignation based on sample mineralogy, and a glimpse of technological practices.  

Due to a lack of previous archaeometric research in the region, and especially to the relatively 

low sensitivity and accuracy of the pXRF (Bishop et al. 1990) particularly when applied to 

archaeological ceramics (Shackley 2010; Speakman et al. 2011), the regional project was 

scrapped in favor of a more focused examination of a single site — CDB — featuring larger 

sample sizes per variable as well as a better suited (albeit more expensive) analytical method, 

Neutron Activation Analysis (henceforth NAA)(Glascock 1992; Glascock, Neff, and Vaughn 

2004). 

Within this new project design, multiple types of pottery were required so that the study 

could compare not only different functional groups (amphorae vs tablewares) but also the 
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products of different cultural traditions (Phoenician vs indigenous).  The sample also had to 

include chronological variability in order to address economic and social change, and the role of 

colonial dynamics in those processes — and as a result, the types sampled also needed to be 

sufficiently long-lived that they could be sampled diachronically.  In order to provide a strong 

foundation for future examination of the research questions at the regional level, moreover, the 

sample needed to include types commonly found throughout SW Iberia. Finally, out of concern 

for statistical validity of the case study results, each typological and chronological variable had 

to be represented in significant numbers (n ≥ 10) 

Because it was suspected that the ceramics sampled were largely in the vicinity of CDB, if 

not at the site itself, the sample also needed to include materials that could provide a 

compositional fingerprint for locally available raw materials.  This was addressed by sampling 

ceramics from known production sites in the area (see Sample Group 2, below), as well as by 

sampling ancient architectural clay materials at CDB itself (see Sample Group 3, below). Sample 

selection also needed to conform to the strictures of the analytical methods employed.  Because 

bulk chemical analysis was being used, ceramics with coarser fabrics were avoided, and as a 

result the sampling process excluded most handmade cooking and storage vessels (including 

very common forms such as cerámica digitada).28  

 

                                                

28 A pilot study carried out by the author on 12 samples from the Museo Arqueológico de Huelva 
identified two compositional groups among 9 relatively fine-grained samples using pXRF and LA-ICP-
MS (Laser Ablation Inductively Coupled Plasma Mass Spectrometry). Three samples of the very coarse 
cerámica digitada that were included in that study failed to cluster in elemental plots, hierarchical 
clustering, or Principle Components Analysis of the chemical data.  This was interpreted as being the 
result of interference of the coarse fraction. 
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4.2.1. Description of Sample groups 

A total of 191 ceramic samples were collected for visual and archaeometric examination and 

assigned labels PAJ001-PAJ203 (there are a few gaps in the sequence resulting from changes to 

the sample group).  The majority of these samples came from CDB in archaeological contexts 

that will be described below. A subset of samples was also collected from later pottery 

production sites at Camposoto (dating to the late 6th to 5th centuries BCE) and Torre Alta (5th-4th 

centuries BCE), both on the island of San Fernando, which in antiquity sat immediately South of 

CDB across the Bay of Cádiz.  These samples are divided into three Sample Groups, each of 

which was designed to make a distinctive contribution to the project research goals. 

 

4.2.1.1. Sample Group 1  

Sample Group 1 is the primary research sample and consists of 169 pottery sherds from CDB 

that were collected by the author in several trips between April 2012 and March 2013 (Table 

4.1).29 This is the primary project sample and its analysis addresses all of the project research 

goals. 

Due to the diachronic nature of the study, samples were collected within the four major 

occupational phases that are attested at CDB in the 8th to 6th centuries BCE (Table 4.1).  For the 

purposes of interpretation, these four phases can be collapsed into two broad phases preceding 

and following the mid-7th century, which as we have seen was a period of major transition not 

only at CDB but in the entire western Phoenician world.  I have called the two broader phases 

the Early Colonial phase (c. 750-700 BCE) and Late Colonial phase (c. 625-550 BCE), 

respectively. 
                                                

29 Sampling was carried out with the assistance of Diego Ruiz Mata and Carmen Pérez, and under the 
auspices of research group HUM 509 of the Universidad de Cádiz (Phoenix Mediterránea).   
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The contexts which provided the pottery sampled in this study are mostly the result of 

secondary deposition in dumps or middens (Figure 4.4), the best examples being the late 8th 

century DP-JI fills that sealed the 8th century ‘Phoenician quarter,’ and the various strata of the 

FO 30 sounding beneath the Punic town, and which provided the faunal and floral materials 

featured in Roselló and Morales’ previously mentioned publication.  A minority of the samples 

came from primary depositional contexts, namely floors of 8th century rooms in the Phoenician 

Quarter. 
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Five types of pottery were sampled from these chronological phases, for a sample size of +/- 

10 sherds per type and phase (not all types were available in all phases sampled) (Table 4.1). The 

sampled types are described in detail below, and include amphorae of Ramón Torres type 10.1 

(Ramón Torres 1995); Phoenician red slipped plates of types P1-3 (Rufete Tomico 1989); Gray 

Ware bowls of type 20B, products of colonial cultural mixing that first appear in the late 8th 

century BCE (Caro 1989; Vallejo Sánchez 2005); indigenous handmade bowls of type C.II (Ruiz 

Mata 1995); and indigenous carinated bowls or ‘cazuelas’ of type A.I/II.a (Ruiz Mata 1995), a 

type which disappears from CDB’s ceramic assemblage in the early 7th century, but was 

sampled as an additional reference for indigenous technological practices. 
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4.2.1.2. Sample Group 2  

Sample Group 2 consists of 12 pottery sherds from late Phoenician and early Punic 

production sites on the island of San Fernando (Table 4.2; Figure 4.5).  Six of the sherds — three 

red-slipped plates and three gray bowls selected for their morphological affiliation with types 

sampled from CDB — come from a late 6th century-early 5th century fills that were discovered 

inside kiln H-3 at the site of Camposoto (Ramón Torres et al. 2007, 17–18, figures 46–47).  The 

remaining six sherds are slightly later 5th century amphorae, three of which were sampled from 

later strata at Camposoto, and three of which were uncovered with the remains of another nearby 

potters’ workshop at Torre Alta (Muñoz Vicente and de Frutos Reyes 2006).30   

The samples from San Fernando were selected because they were found in contexts that 

made their local production highly probable.  Their analysis was carried out with the goal of 

providing a compositional ‘fingerprint’ for the Bay of Cádiz that would make it possible to 

establish provenance for some of the earlier Phoenician materials in Sample Group 1.  As we 

will see in subsequent chapters, this was a success and the materials from San Fernando have an 

identical composition to more than 60 sherds from CDB in Sample Group 1. 

                                                

30 All of these samples were collected by the author at the Museo de San Fernando in March 2012, under 
the supervision of Museum director Antonio Sáez Espligares. 
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4.2.1.3. Sample Group 3  

The final sample group consists of ten samples of non-pottery ceramics, which were 

collected during the trips to CDB and San Fernando.  These samples include 2 clay slag 

fragments and 2 kiln bricks, all recovered inside the late 6th- early 5th century kilns at 

Camposoto; two geological clay samples taken at the site of Torre Alta;31 and 3 bread oven 

(tabun) fragments and 1 mudbrick from CDB.  The mudbrick comes from a 7th century context 

beneath the ‘Punic quarter,’ and the tabun fragments were recovered in contexts dating to the 

mid-8th, late-8th, and mid-6th centuries respectively.  

Like Sample Group 2, these various non-pottery ceramics were collected in order to provide 

a compositional baseline for assigning provenance to the pottery in Sample Group 1.  Overall, 

the results for Sample Group 3 were not as unequivocal as those for Sample Group 2, but they 

nevertheless provide a basis for assigning a local (i.e., Bay of Cádiz) provenance to many vessels 

from Sample Group 1. 

 

 

                                                

31 The author would like to thank Antonio Sáez Romero for collecting and providing him with these 
samples.  In March 2014, both the author and Dr. Sáez Romero conducted a 2 week survey of clay 
outcrops in the Bay of Cádiz and adjacent regions (including Villamartín and Málaga), during which over 
50 clay and sediment samples were collected.  Analysis of these materials is pending and will be a next 
step in refining the findings of this dissertation. 
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4.2.2. Typological Description of Sample Group 1 

The pottery types in Sample Group 1 were selected for their geographic, chronological, 

historical, and functional attributes.  Geographically, the forms are widespread throughout SW 

Iberia (and sometimes beyond).  Chronologically, when possible, they are present throughout the 

8th-6th centuries.   Technologically, they represent both Phoenician and indigenous productive 

traditions, and in the case of the gray ware bowls, mixed traditions that arose at the end of the 8th 

century.  Functionally, the samples can be divided into two groups:  First, tablewares used in 

food consumption (and possibly preparation), which are the dominant group.  Second, the 

inclusion of amphorae in the sample provides a glimpse of pottery production and exchange as it 

relates to the packaging and transportation of fish, grain, and horticultural products. 

Previous research on the sampled types has been largely typological and has favored what are 

commonly refereed to as the ‘wheel made’ Phoenician pottery (spanish ‘a torno’) in contrast to 

the indigenous handmade (’a mano’) ceramics.  It should be noted that the assumption that these 

ceramics are all respectively wheel made and handmade has not been proven by any measure.  

Although the eastern, Phoenician ceramic tradition of the 8th century BCE does appear to have 

been considerably more complex than contemporary Iberian ones in terms of techniques and 

infrastructure, the widespread use of the terms wheel-made and handmade for describing these 

traditions perpetuates the biased, binary vision of advanced Phoenicians and backwards Iberians 

(see e.g., Dietler 2009). 

 

4.2.2.1. Amphorae  

The amphora type sampled is most often referred to as Vuillemot’s R1 (Vuillemot 1965), and 

commonly subdivided into types 10111 and 10121 according to Joan Ramon Torres’s  
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classification of western Phoenician and Punic amphorae (Ramón Torres 1995).  Research on 

this type began with Vuillemot’s excavations at Rachgoun in 1965, and has been the object of 

numerous descriptions since, the most noteworthy being Pellicer Catalán’s study based on the 

materials at the Cerro Macareno (where it is referred to as type A), Ramón Torres’ monumental  

study, and, of particular significance to our topic, Mancebo Davalos’ 1997 census of known 

Phoenician amphorae in the Lower Guadalquivir region (Pellicer Catalán 1978; Ramón Torres 

1995; Mancebo Dávalos 1997).32 

Type 10111/1021 amphora were manufactured and used in the 8th to 6th centuries BCE, and 

were the dominant amphora form in the greater Gibraltar region including southern Iberia and 

North Africa.  Type 10111 is characteristic of the 8th and early 7th centuries, and 10121 is a later 

variant that first appears in the mid 7th century and becomes widespread in the late 7th and early  

6th centuries.  Both 10111 and 10121 are widespread throughout southern and eastern Iberia, 

andin the Phoenician enclaves on the North African coast, with 10111 slightly more common in 

the Central Mediterranean (Ramón Torres 1995, 647-648 maps 108-109).  Type 10111 is the so-

called sack amphora or “anfora de saco,” and also sometimes called ‘palaeo-punic’ (Torres Ortiz 

2002, 151).  It has a high, usually hemispherical shoulder that connects to the rounded, ogival 

body via a carination where the two handles are found.  The rim is high and slightly everted, 

more or less pointed, and often has a step or groove at its exterior base (Ramón Torres 1995, 

229-230).  Type 10121 is distinguished from its antecedent 10111 by slightly greater height and 

width, with a more pronounced bulge in the lower third of the vessel where the maximum 

diameter is found (Ramón Torres 1995, 230-231). The rim is slightly shorter and often (but not 

always!) features characteristic thickening on the interior (Ramón Torres 1995, 559-560, fig. 
                                                

32 Mariano Torres Ortiz provides a helpful discussion of the history of research for this type (Torres Ortiz 
2002, 150). 
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196-197). 

 In both 10111 and especially 10121 there is considerable variety in the rim shapes, 

although previous research has not convincingly connected typological variation of the rim to 

distinct production centers, shrouding this highly recognizable type with some mystery (Ramón 

Torres 1995, 230, 461-463 fig. 108-109, 558 fig. 195).  Based on the internal variation of this 

type, Ramon Torres suggests that 10121 amphorae in particular were produced by numerous 

small workshops throughout the greater Gibraltar region.  Archaeometric analysis of the kind 

carried out in the following chapters provides an opportunity for clarifying the centers of 

production of these very widespread forms, as well as the relationship (or lack thereof) between 

their provenance and rim morphology. 

 

4.2.2.2. Red Slipped Plates  

The red slipped plate is another well-studied form.  The clear oriental origin of this form, its 

elegance, and its widespread distribution in the 8th-6th centuries BCE all combine to make it one 

of the most distinctive type fossils for the Phoenician colonial diaspora.  The plate is a shallow 

open vessel with a ring or sometimes disc base, made from relatively fine fabrics and covered 

with a thick, distinctive red, orange, or tan slip on the interior, and sometimes on the outer part of 

the rim as well.  The rims are simple, pointed, or slightly flaring, and on the interior the transition 

to the body of the plate is marked by a slight carination (which is absent on the exterior). 

Mariano Torres Ortiz finds the earliest descriptions of this form in the 18th century and with 

the work of Bonsor (Torres Ortiz 2002, 141).  The seminal and first systematic study of this form 

was the work of Hermanfrid Schubart (1976), who observed that the thickness of a plate’s rim 

could serve as a rough indication of its age, with rims narrower than 35mm pointing to an 8th  
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century date, and rim width increasing progressively with time (up to and beyond 55mm).  

Conversely, the quotient of the vessel diameter divided by the rim width has a tendency to 

become smaller over time (Torres Ortiz 2002, 142).  More recent work on the red slipped plate 

has focused on its distribution in specific areas, for instance at Huelva (Rufete Tomico 1989), in 

the Lower Guadalquivir Region (Mancebo Dávalos 1996), and farther afield, for example at 

Carthage (Peserico 2002). 

Our discussion of the red slipped plates at CDB will use Rufete Tomico’s typology, which 

adopts Schubart’s three groups distinguished by rim width.  Rufete Tomico’s type P1 has a rim 

smaller than 35mm, the rim on type P2 ranges from 35 to 55mm, while type P3 features rims in 

excess of 55mm as well as a distinctive morphology.  In forms P2 and P3 flaring and sometimes 

grooving of the rim is evident (although we have omitted grooved rims from our sample at CDB  

as much as possible, in an effort to limit morphological variability).  Moreover, when possible 

the samples were limited to type P1 or P2 plates, but those forms are almost absent by the end of 

the 7th century when P3 becomes the predominant red slip plate form at CDB.  In many cases, 

however, the rims were so fragmentary and that it was impossible to distinguish between type P2 

and P3 bowls. 

In their discussion of the red slipped plates at Doña Blanca, Ruiz Mata and Pérez note that 

many of CDB’s red slipped plates feature a slip on most of the exterior of the rim as well as its 

interior, and that this decorative feature is characteristic of CDB’s products and distinguishes 

them from those of other Phoenician settlements (1995, 56).33 This provided an obvious and 

important hypothesis to be tested with archaeometric analysis, as will be described in the next 

chapter.  A subset of the P1-P3 plates at CDB also features brilliant micaceous inclusions in the 

                                                

33 This is still their opinion as of 2013 (personal communication). 
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fabric (visible in breaks or more often on the exterior, unslipped surface of the plate).  This 

micaceous fabric has been noted elsewhere (e.g., Cañete and Vives-Ferrándiz 2011) and its 

origin constitutes another interesting question to be explored.  

 

4.2.2.3. Indigenous Hemispherical and Carinated Bowls  

There has been considerably less research on the indigenous ceramics of the 8th-6th centuries 

and preceding Late Bronze period, these having been marginalized as scholars have focused on 

the colonial Phoenician repertoire, or certain distinctive fine wares like the painted Carambolo-

ware cups (Torres Ortiz 2002, 130-135).  The only systematic typological examination is that of 

Diego Ruiz Mata (1995), who describes the types commonly found throughout SW Iberia.  Other 

than Ruiz Mata’s typological work which began in the late 1970s (Torres Ortiz 2002, 126), 

studies of indigenous SW Iberian ceramics are typically limited to individual sites, or to the 

examination of decorative traditions such as burnishing, incising, or use of inset metal 

decorations (Torres Ortiz 2002, 125-141).  Two indigenous ceramic forms were sampled at 

CDB, the first are hemispherical or deep bowls, and the second shallow carinated bowls 

commonly called ‘cazuelas’ (which can be roughly translated as stewpot). 

 

4.2.2.3.1. Hemispherical Bowls of Type C.II and G.I.b.1  

The hemispherical bowls correspond to Ruiz Mata’s type C.II (1995, 276).  These are 

relatively shallow open forms with straight to slightly curving walls, and a variety of rim shapes 

(mostly simple but sometimes slightly pointed, rounded, everted or squared).  Surface decoration 

is likewise variable, with the exterior only roughly smoothed and more attention given to the 

interior surface which is at least well-smoothed, and often burnished (sometimes in geometric  
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patterns similar to those found on cazuelas, see below). 

The CII bowls were not present in the earliest sample phase from the mid-8th century, and in 

that phase the clearly related type G.I.b.1 (which is larger, deeper, and coarser than C.II) was 

sampled (Ruiz Mata 1995, 271). The G.I.b.1 bowls disappear from CDB with the introduction of 

the CII bowl in the late 8th century, suggesting in my opinion that the two types served a similar 

function and belong to the same technological and social spheres.  The late appearance of the 

C.II bowl at CDB is suggestive of social shifts in the site’s indigenous population toward the late 

8th century, and introduces the possibility that Doña Blanca’s C.II type is a mixed 

Phoenician/indigenous form.  Ruiz Mata notes that the form is rare before the 8th century BCE 

throughout the region (1995, 269). Also of note is the fact that the deeper and larger G.I.b.1 

bowls would have suited communal meals around a single dish, while the more shallow and  

smaller C.II bowls are sized for smaller, possibly individual portions (or for more complex 

meals).  The relationship between G.I.b.1 and C.II bowls, as well as the late appearance of C.II 

bowls and the possibility of hybridization, are questions that will be examined from a 

compositional and technological perspective in the next chapter. 

 

4.2.2.3.2. Carinated Bowls of Type A.I/II.a 

Carinated bowls are only attested in the 8th and early 7th centuries at CDB, and they were 

sampled because of their unequivocal affiliation with the indigenous sphere — in contrast to the 

C.II bowls above which, as we have seen, appear at the same time as the earliest Phoenician 

settlements in the region.  This allows the carinated bowls to serve as a marker of indigenous 

technological and economic practice, and in this regard they will be compared with Phoenician 

and potentially ‘mixed’ types (the C.II bowls and gray wares) in the next chapter.   
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The carinated bowls are of Ruiz Mata type A.I.a and A.II.a, which Ruiz Mata describes as 

belonging to the pre-Phoenician period and 7th century, respectively (1995, 267-268, 274, 287 

figure 3B, 288 figure 4).  At Doña Blanca our 8th century samples of the A.I/II bowls fit 

somewhere in between the two phases described by Ruiz Mata, who does not mention the Doña 

Blanca materials in his 1995 article.  These open bowls are deeper than the C.II type described 

above, and the diameter at the rim typically varies between roughly 20 and 40 cm (Ruiz Mata 

1995, 268).  A.I/II.a bowls are most easily identified by the fact that their rim — variously 

shaped — is often offset from the vessel body by a marked carination.  The bowls are also 

almost always burnished to some degree on both the interior and exterior surface, and frequently 

on the interior surface the burnishing forms geometric patterns (Ruiz Mata 1995, 267-28, 289 

figure 5). 

 

4.2.2.4. Gray Ware Bowls 

The distinctive Gray Ware (Spanish cerámica gris) that appears in the late 8th century in 

Iberia is widely agreed to be a result of the intensive Phoenician and indigenous contact of the 

previous century (Roos 1982; Caro 1989; Vallejo Sánchez 1998; 1999; 2005; Torres Ortiz 2002, 

138).34 This ware becomes widespread in the 7th and early 6th centuries, when it is attested at no 

less than 99 Phoenician and indigenous sites in the Huelva, Cádiz, and Sevilla provinces alone 

(Vallejo Sánchez 1998, figure 1), as well as in southern and eastern Iberia (e.g., Barnès et al. 

2000; Sanna 2009; de Groot 2012).  The morphologically diverse gray wares have in common an 

ostensibly wheel made body and a thick slip — both distinctive Phoenician technological traits 

                                                

34 Torres Ortiz notes that earlier on in the 20th century, Iberian Gray Wares were thought to come from 
the Phocaean sphere, and that as recently as the 1990s some scholars still preferred to see it as originating 
in Asia Minor (2002, 139-140). 
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—  but as their name indicates they are fired in a  reducing atmosphere which is a trait associated 

with the Tartessian/indigenous sphere.  In addition, many of the open forms are burnished, 

frequently in geometric patterns reminiscent of those found on the local Late Bronze and Iron 

Age handmade pottery such as the cazuelas described previously.   

 

4.2.2.4.1. Iberian Gray Wares — Phoenician or Indigenous? 

There is widespread speculation about the origin of this ceramic type, and of who — 

Phoenicians or Tartessians — took the initiative in combining foreign traits with their own 

ceramic traditions (Torres Ortiz 2002, 141).  Antonio Caro Bellido, author of an early systematic 

typological study of this pottery (1989), saw gray ware as a result of the adoption by 

Tartessian/indigenous of the superior technology of the fast wheel, an argument based on the fact 

that the ware was clearly produced at both Phoenician and Tartessian sites (1989, 193).  Caro 

points out that in the former, gray wares mimic a variety of Phoenician forms, but that in 

Tartessian sites the gray wares show morphological continuity with the indigenous assemblage.  

Other scholars prefer to think of gray wares as a result of Phoenician marketing, with Oriental 

potters producing ceramics made to Tartessian aesthetic standards so as to make them more 

desirable to the local population (Roos 1982, 55; Ruiz Mata and Pérez 1995, 63-64; Vallejo 

Sánchez 1999, 86; Torres Ortiz 2002, 141), a view that accords well with the dominant formalist 

paradigm that reigns in studies of the western Phoenician colonial economies. This dominant 

view, however, does not take into account Caro’s observation that gray wares frequently share 

not only burnishing and reduction firing of the indigenous pottery, but also similar clays, 

tempers, and paste styles (1989, 192).  If Caro’s assessment is correct, then gray wares evince a 

degree of non-conspicuous technological continuity that would be surprising in a Phoenician  
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innovation, since it would require extensive knowledge of indigenous raw material sources and 

processing, as well as additional knowledge of how to work with those raw materials and fire 

them — none of which would result in noticeably different final product since the fabric is 

covered by a thick slip.   

More recent discussions of gray wares underscore the fragility of a model for gray ware 

production based solely on Phoenician marketing or indigenous imitation, and reveal that gray 

ware production and use may have followed different trajectories depending on differing local 

social and historical contexts (de Groot 2012).  This is particularly evident from the production 

of gray wares in both indigenous and Phoenician workshops in the 6th century, the earliest known 

for our period of interest (Vallejo Sánchez 2005, 1163-1165, 1166 figure 6). Vallejo Sánchez’ 

study of gray ware distribution firmly establishes the ware’s association with Phoenician-

indigenous contact zones and its overwhelming morphological continuity with indigenous Late 

Bronze Age ceramics (Vallejo Sánchez 2005).  However, the gray wares cannot be interpreted as  

a simple replacement of the LBA handmade pottery, as a technologically deterministic reading 

would have it, and so both Vallejo Sánchez and Sanna emphasize the continuity of handmade 

traditions alongside the new gray ware productions (Vallejo Sánchez 2005, 1167; Sanna 2009, 

8).  Of particular interest to our case study is the fact that Vallejo Sánchez notes a chronological 

progression in the production, use, and distribution of gray wares in the Bay of Cádiz, with a 

tipping in the late 8th century when they begin to be a significant part of the regional assemblage, 

and the variety of forms produced increases (2005, 1161). 

 

4.2.2.4.2. The Gray Ware Sample at CDB 

Gray wares were not plentiful enough in the 8th century phase for a sizeable sample, and the 
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earliest significant group of gray wares comes from layer XVII in the FO 30 dump, which is 

dated by the excavators to between 675 and 625 BCE.  In order to allow a more streamlined 

discussion of the analytical results and diachronic trends, however, I decided to include these 

samples in the late 8th/early 7th century sample (c.700 BCE), since they are earlier than the late 

7th century (c.625 BCE) sample phase.  This slight discrepancy in the sample dates will be 

reminded to the reader, when necessary and relevant, in the following chapters.  

The dominant type sampled at CDB is Caro Type 20A/B, a hemispherical bowl with either a 

simple rim (20A) or a slight thickening on the interior of the rim (20B).  A number of the earliest 

gray ware bowls, however, featured a more diverse range of shapes, sometimes with similarities 

to the type A.I/II.a or C.II bowls (Figure  4.10, A).  The 20A/B bowl that makes up the majority 

of our sample features the ostensibly wheel made body, thick gray slip, and burnishing typical of 

the regional gray ware assemblage (Caro 1989, 167-172).  Because of its complex relationship to 

both Phoenician and indigenous milieux, as well as its chronological relationship to the 

economic florescence of the 7th century BCE, the gray wares are a particularly important window 

into the social and economic questions at the heart of this dissertation.  The technological 

relationship between the gray wares and Phoenician and indigenous tablewares (red slipped 

plates and handmade bowls) — and particularly the nature of the raw materials employed — 

should make it possible to answer, for CDB, the question of who was producing gray wares.  

One possibility not mentioned in the previous scholarship on the question of gray ware 

origins is that reduction firing could have been a means used by Phoenician potters to circumvent 

problems related to highly calcareous clays which are typical in the Bay of Cádiz and much of 

the lower Guadalquivir region (Belén Deamos and Román Rodriguez 2010, 26; Barrios Neira, 

Montealegre, and López 2010).  High temperatures damage coarse carbonate inclusions (Rice 
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1987, 97–98; London 2012, 629), and carbonates generally fare poorly in completely oxidizing 

firing conditions (London 2012, 630), while previous studies have interpreted the disappearance 

of limestone (calcareous) inclusions as an intentional decision by potters desiring to lessen firing 

risks (Peacock and Tomber 1991).  The possibility that reduction firing was an adaptive strategy 

of Phoenician potters in reaction to the availability of local raw materials will be explored at 

CDB by comparing paste composition in the red slipped and gray wares. 

 

4.3. Research Goals 

The analysis of pottery that is outlined below was designed to address the several issues 

brought up in the previous section and previous chapters of this study.  Foremost among these 

are a lack of empirical research into economic practices in Phoenician SW Iberia, and the 

marginalization of production activities in previous comparative archaeological research on 

colonies.  These and other topics are examined through a chemical and microscopic analysis of 

pottery from CDB, but also including geological and architectural clays, and ceramic kiln slags.  

Analysis focuses on compositional and textural features of the ancient pottery, providing a basis 

for inferring production and exchange trends at a local and regional level.  The multiple pottery 

types and chronological phases represented in the sample provide a comparative dataset for 

studying the economic and social consequences of the Phoenician colonization of the Bay of 

Cádiz.   

 

4.3.1. Research Problems and Goals 

In the preceding chapters we have outlined a number of shortcomings in previous scholarship 

on economic activities the western Phoenician colonies — particularly in SW Iberia — as well as 
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in previous archaeological research on colonial social processes.  The case study research goals 

address these broad problems, as well as more specific questions arising from our overview of 

previous research at CDB. 

 

4.3.1.1. Summary of Problems in Chapter 2 and 3 

In Chapter 2, we identified the structural, theoretical, and methodological limitations on 

previous research on economic activities in SW Iberia between the 8th-6th centuries BCE.  

Structural problems included administrative and economic factors that have slowed fieldwork to 

a trickle since the early 1990s, with the exception of salvage research although even salvage 

projects have slowed down in recent years with the economic downturn.  Theoretical limits 

include a lack of appeal to the plentiful comparative anthropological literature on ancient 

economics, and especially a marginalization of social processes as they relate to economic 

activities, both of which are due mostly to over-reliance on historical documentation and derived 

assumptions about the nature of economic organization in the Phoenician colonies.  This under-

theorization has resulted in under-developed methodologies for studying economics from an 

archaeological perspective in SW Iberia, which is vividly illustrated by a generalized absence of 

both systematic publications, and of systematic artifact studies that go beyond typological 

features. 

Also in Chapter 2, we saw that the past two decades have seen great strides in the study of 

pottery production and exchange in SW Iberia, with research on a few known production sites, 

on typological aspects of the regional assemblage, and more recently using chemical and 

microscopic analysis.  Despite this progress important questions remain unanswered due to the 

scarcity of producing sites; the homogeneity of regional forms which makes distinguishing 
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products of distinct areas difficult; a preference in scholarship for wheel made ‘Phoenician’ 

pottery which has marginalized handmade ‘indigenous’ wares; and problems in the sampling and 

research design of archaeometric analyses which have the potential to make a far greater 

contribution to our knowledge of the topic. 

In Chapter 3, we found that previous comparative archaeological research on colonial social 

processes has been overly reliant on discursive models of social practice, which are applied 

mostly to situations of consumption and exchange.  As a result, this previous research simplifies 

colonial social processes by downplaying material and structural constraints, and focusing on the 

most conspicuous processes.  In the second part of that chapter we outlined the contribution that 

production activities might make to our understanding of colonial social processes, which lies 

particularly in the inherent materiality of production practices (which would counterbalance the 

discursive trend of recent scholarship) and the ready availability of archaeological methodologies 

for studying production. 

 

4.3.1.2. Problems related to previous research at CDB 

A number of problems also arise from our description of previous research at the case study 

site, El Castillo de Doña Blanca.  The most obvious is the fact that publication of the findings is 

still pending, which leaves us only with preliminary understanding of the 8th-6th century 

occupation at the site, and deprives the broader region of a critical comparative collection.   

A more specific problem at CDB is the nature of Phoenician and indigenous relations at the 

site, which are at present mostly abstracted from gross quantitative trends in material artifacts 

(architecture, and ‘handmade’ versus ‘wheel-made’ pottery) and from the mixed nature of 

Tumulus 1 which was excavated at the nearby necropolis of Las Cumbres.  The question of 
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Phoenician-indigenous relations is complicated by apparently contradictory trends at the outset 

of the 7th century BCE, based on Ruiz Mata and Pérez’ preliminary study of the ceramics, and on 

Roselló and Morales’ examination of the faunal and floral assemblages from the FO30 sounding.  

Ruiz Mata and Pérez found that indigenous pottery becomes less varied and less numerous with 

regard to the wheel made assemblage in the 7th century (1995, 488), but in that same period 

Roselló and Morales also record a decline in typically Phoenician culinary patterns (1994, 216).  

If these two trends are accurate, then they suggests the rise of new domestic practices that 

include both Phoenician and indigenous traits.  This is a question that requires further 

investigation and the materials from Ruiz Mata’s excavations are the obvious place to look. 

The overview of the Ruiz Mata excavations at CDB also brings up the question of how to 

relate the site to broader regional narratives like the regional economic boom of the 7th century, 

and the 6th century ‘crisis.’  Unlike the preceding 8th century and following 5th-4th centuries, 

however, excavations at CDB have not exposed large areas of the 7th-6th century settlement.  

Were the 7th and 6th centuries at CDB times of expansion and crisis, as in the rest of the region?  

Alongside the question of CDB’s place in the broader regional trends, Roselló and Morales’ 

study brings up the question of local processes at play in the bay of Cadiz in the 7th and 6th 

centuries:  As noted above, the faunal and floral materials from FO30 indicate that sedimentation 

in the Bay caused the shoreline to gradually move away from CDB over those two centuries.  

What were the economic consequences of this important geographic change, and how did they 

affect CDB within the context of broader regional economic processes?  The materials from Ruiz 

Mata’s excavations at the site are the best suited for shedding light on the geopolitics and 

economics of CDB in the 7th-6th centuries. 
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4.3.2. Case Study Goals and Research Questions 

The goal of this case study is to address the multiple problems that have become apparent in 

the preceding chapters.  As research in other parts of the world have amply demonstrated, 

however, there is no archaeometric magic wand for immediately and simply answering questions 

about ceramic provenance (Day et al. 1999), technology (Tite 1999; 2008; Gosselain and 

Livingstone-Smith 1995), or economic development (Nichols et al. 2002) in archaeological 

contexts.  The present case study was designed to be a major step forward in our understanding 

of these issues in SW Iberia during the 8th-6th centuries BCE, while at the same time 

acknowledging that it is only a step, and that further research will be required in order to clarify 

the findings presented in the following chapters.  All the same, the sampling and analytical 

procedures selected for this study will shed important light on basic patterns in the production 

and exchange of common ceramic forms in SW Iberia, which have been heretofore understudied; 

they will provide a basis for answering questions about CDB and its role in the regional economy 

(see Part I above), and about the nature of Phoenician economic activity in SW Iberia in 

particular.  Finally, they will demonstrate the contribution that an investigation of production 

activities can make to comparative anthropological questions about colonial dynamics the 

development of colonial identities.  

As stated in Chapter 1, the specific goals include (1) to make fundamental contribution to our 

understanding of the composition, technology and production of the various pottery included in 

the sample; (2) to examine to what degree this pottery reveals colonial social dynamics and their 

interaction with production and exchange activities; and (3) to use the pottery as a means of 

describing the historical economic development of the site CDB and its immediate region, the 

Bay of Cádiz, over the course of the 8th, 7th, and early 6th centuries BCE.  
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4.3.2.1.  SW Iberian Pottery of the 8th-6th centuries BCE 

The first goal is to answer basic questions related to the provenance and production 

technologies of SW Iberia’s most common ceramic styles.  Given the lack of data that can be 

used to address widespread assumptions about economic activities and institutions in SW Iberia 

and the western Phoenician colonies more broadly, the case study is designed to make a 

fundamental contribution to the archaeological knowledge of the five ceramic types under 

examination.  In order to reach this broad, first goal, the following questions will be answered:  

 

4.3.2.1.1. Question 1A: What are these vessels made of (composition), and where do they come 

from (provenance)?  

Previous but inconclusive studies have suggested that amphorae and red-slipped plates were 

produced in the Bay of Cádiz and even at CDB itself (Behrendt and Mielke 2011; Galván 1986), 

although some imports are likely given the widespread distribution of these types (Schubart 

1976). Evidence from Cerro del Villar suggests that Gray Wares like the 20B bowls were 

produced together with typical Phoenician forms like red slipped plates in Phoenician colonies 

(Barceló et al. 1995; Barnès et al. 2000). The CII bowls are of low quality and have highly 

variable morphology that suggests non-specialized production at the domestic level.  Finally, I 

expect the cazuelas (carinated bowls of type A.I/II.a) to be distinct from the other types both 

compositionally and technologically: This type is well attested in SW Iberia before the 

settlement of CDB (Ruiz Mata 1995), and production beyond the limits of CDB proper is 

indicated by the form’s continued regional persistence in the 7th-6th centuries, well after it 

disappears from CDB’s repertoire. 
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4.3.2.1.2. Question 1B: What technologies were used, and how does the available evidence shed 

light on the organization of production for each type?  

Evidence from Cerro del Villar, near Málaga, suggests that at in Phoenician colonies 

amphorae, red-slipped plates, grey wares were produced together in nucleated workshops 

(Barceló et al. 1995). If the assumption of a nucleated workshop production for these types is 

correct, then the repetitive, standardized nature of workshop labor may be reflected in relative 

homogeneity in choices along the chaîne opératoire (Rice 1991; Blackman, Stein, and Vandiver 

1993). Because of similar material constraints in their manufacture I expect considerable 

technological overlap between the red-slipped plates and grey ware bowls, while the amphorae 

will represent a distinct, but internally homogeneous, technological tradition.  Previous research 

has revealed two compositional groups in the amphorae from the Bay of Cádiz, and we expect 

our case study to confirm this finding (López Amador, Ruiz Mata, and Ruiz Gil 2008). 

In contrast, the visual heterogeneity and relatively low quality of the C1 handmade bowls 

suggests that their production may have been part of the maintenance activities carried out by 

non- specialist, possibly female, potters (Colomer Solsona, González Marcen, and Montón 

Subias 1998; Montón Subías and Sánchez Romero 2008). Ethnographic research indicates that in 

small-scale domestic production, technological decisions are often constrained by social 

pressures associated with identity; by whether certain steps in the chaîne opératoire are 

performed individually or in groups; and even by changes in social status like marriage or 

apprenticeship (Gosselain 1998). Consequently, domestic production of the C1 bowls could be 

reflected by a certain degree of technological homogeneity in some respects (e.g., formation 

techniques), and a great deal of heterogeneity in others (e.g., surface treatment). 

The last type, carinated bowls of type A.I/II.a, were probably made by specialist producers in 
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different regional workshops, as indicated by their high quality, their relatively heterogeneous 

morphology and decoration, the geographic clustering of their geometric decoration (Ruiz Mata 

1995; Ruiz Mata and Gómez Toscano 2008), and the previous identification of several 

compositional groups among sherds from nearby sites (López Amador, Ruiz Mata, and Ruiz Gil 

2008). As the work of full-time specialists, I expect that the cazuelas will display technological 

standardization similar to that of the red-slipped plates. 

The diachronic nature of my sample will allow the verification of the following diachronic 

predictions about for each sampled type: (a) production of amphorae, red-slipped plates, and 

grey ware bowls will be relatively diachronically stable, with a possible increase in production 

expedience for the red-slip and grey wares, which is suggested by those types' decreasing quality 

in the 6th century; (b) a sudden increase in quality of the C1 bowls in the late 7th and 6th century 

may indicate a shift to specialized production for this type at that time (which I expect will be 

reflected by greater standardization); (c) cazuelas are only attested at CDB in the 8th century, 

and there is no reason to suspect that their production changed in any way during that period. 

 

4.3.2.2. Pottery Production and Colonial Dynamics 

The second goal is to address the shortcomings of previous research in SW Iberia, where 

social aspects of economic activity are concerned.  This is accomplished by using technology to 

explore the ways in which Phoenician and indigenous potters worked and interacted, the relative 

effects of the colonial context on their craft, and the development of mixed ceramic forms and 

technologies, and of mixed social identities.  In exploring these dynamics the case study will 

demonstrate the contribution that production can make to comparative archaeological research 

on colonial social process. Specifically, technological variance will allow us to answer two 
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questions.  

 

4.3.2.2.1. Question 2A: What is the technological genealogy of colonial material culture? 

Previous investigations of technological traits in ceramics have been used to map migrations 

(Broodbank and Kiriatzi 2007) and to describe social/technological heterogeneity within 

established cultural systems (Gosselain and Livingstone-Smith 1995). In the colonial context, a 

technological perspective offers a means of identifying the historical origins of material culture, 

despite ambiguous appearances and mixed styles. In this study, technological traits that are 

historically Phoenician will be described using the P1-3 red slipped bowls, which are closely 

related to 9th century Levantine ceramics (Schubart 1976; Bikai 1978). Historically indigenous 

technological practice will be described using the A.I/II.a type carinated bowls, whose 

production predates the colonial period (Ruiz Mata 1995). These ‘reference technologies’ will 

make it possible to determine whether the potters making other popular regional forms — the 

10111/10121 amphorae and 20B gray ware bowls — are best identified as technologically 

Phoenician, indigenous, or ‘mixed.’ 

Visual study of 20B type bowls during sampling at CDB revealed traits that are both 

Phoenician (thick slips and wheel manufacture) and indigenous (reticulated burnishing and 

reducing firing conditions). I expect that a chemical and microscopic perspective will reveal 

further evidence that the 20B bowls combined Phoenician and indigenous technological 

practices. In contrast, I expect the C1 bowls and amphorae them to be technologically congruent 

with indigenous and Phoenician tradition, respectively, since they show no visual evidence of 

mixing and are fairly similar to pre-colonial types in each culture (Ruiz Mata 1995; Bikai 1978). 
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4.3.2.2.2. Question 2B: What were the effects of colonization on technological practices and 

knowledge transmission among potters? 

To answer this question I will compare pottery samples from the Early and Late Colonial 

Phases at CDB in order to infer social dynamics affecting the potters of SW Iberia. This will be 

accomplished by examining diachronic trends in two proxies. The first proxy consists of 

technological transfers between pottery styles, which will provide a metric for assessing the 

nature of interactions (if any) between the potters involved in the production of different 

artifacts. In the colonial context of CDB and SW Iberia, the diffusion, disappearance, or stasis of 

technological traits that are historically Phoenician, indigenous or innovative (see Question 2, 

above) will be taken as indications of different social dynamics among potters (see Hypotheses 

below). The second proxy is evidence of continuity or disruption in knowledge transmission, 

which will be identified by diachronic shifts in the amount of technological variance that is 

found both within and between the provenance groups for each type (See Part 2.B., above). Clear 

diachronic shifts in variance — e.g., from a highly homogeneous to a highly heterogeneous 

assemblage or vice versa — will be taken as indicative of disruption in the modes of 

transmission (Ohmagari and Berkes 1997; Greenfield, Maynard, and Childs 2000; Tehrani and 

Riede 2008), or the consolidation of new production traditions (as might be expected in the case 

of the emergence of a mixed colonial community). 

Together these two metrics will make it possible to test several hypotheses about the effect of 

the colonial encounter on the potters of SW Iberia, as seen through the pottery of CDB (Figure 

3). The Null Hypothesis is that colonization had no effect, and will be upheld if there is no 

discernible shift in modes of transmission and no evidence of technological transfer in any of the 

pottery types sampled, between the Early Colonial and Late Colonial phases. Hypothesis A is 
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that Phoenician colonization resulted in disruption of indigenous pottery traditions and the spread 

of Phoenician technologies. Hypothesis A will be upheld if (a) there is a sharp diachronic shift in 

technological variance within or between C1 bowl provenance groups, and if (b) Phoenician 

technological traits characteristic of Early Colonial P1 plates are found in Late Colonial C1 

Bowls. Hypothesis B is that Phoenician colonization resulted in creolization of Phoenician 

potters — that is to say, that Phoenician potters were heavily influenced by indigenous traditions. 

Hypothesis B will be upheld if indigenous technological traits characteristic of Early Colonial 

A.I/II.a bowls are found in Phoenician style ceramics (P1/P2 plates and amphorae) in the Late 

Colonial phase. Diachronic changes in technological variance in types P1/P2 and 10111/10121 

will be taken as evidence for particularly intensive creolization that led to a restructuring of 

knowledge transmission. Hypothesis C is that Phoenician colonization had profound 

technological and social effects for all potters in the region. Hypothesis C will be upheld if 

analysis reveals evidence of technological transfers and diachronic shifts in variance in 3 or more 

of the sampled types. 

The Null Hypothesis of zero influence seems unlikely, given the sweeping economic, social, 

and religious changes that have been described by previous archaeological research (Belén 

Deamos 2009; Aubet Semmler 1989). Because of the widespread nature of these changes, both 

in SW Iberia but also other parts of the western Mediterranean (e.g., Delgado and Ferrer 2007), 

the widespread, bilateral effects of Hypothesis C seem more likely to be upheld by the analytical 

results than do Hypotheses A and B which posit more unilateral effects.  This also seems the 

most likely scenario given the ambiguous results of previous research concerning the 7th century 

at CDB: on one hand Roselló and Morales’ study of the biological remains suggests a 

displacement of typically Phoenician practices in the early 7th century, while on the other hand 
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Ruiz Mata and Perez’ preliminary evaluation of the site’s pottery indicates a diminution in the 

diversity and quantity of indigenous wares at the same time.  Together these are suggestive of the 

emergence of a colonial middle ground, which we would expect to be expressed in ceramics by 

changes in all forms produced.  

 

4.3.2.3. Economic Trends at CDB in the 8th-6th Centuries BCE  

The third goal is to use the empirical examination of the organization of production and 

exchange in a specific economic sector — pottery — in order to provide a basis for making 

preliminary statements about the economy of CDB and the Bay of Cádiz in the 8th-6th centuries 

BCE.  Two questions will help this study to explore how the two major transitions in the western 

Phoenician diaspora — in the 7th and 6th centuries respectively — were expressed at CDB.  

 

4.3.2.3.1. The 7th century Economic Transition 

The first question is to test the hypothesis of a major economic transition in the late 8th and 

early 7th centuries BCE, and to describe the expression of this transition among the different 

pottery production and exchange networks at a local level.  Such a shift could be expressed in a 

number of ways, and we would expect a change in production and exchange patterns for some 

(perhaps not all) ceramic types, particularly in the amphorae which were central to the transport 

of major commodities such as grain, fish, and olive oil/wine, and possibly in other wares like red 

slipped plates that are thought to have been exchanged at a regional level, based on previous 

research (Behrendt and Mielke 2011).   

The present case study cannot answer this question definitively.  However, a complete lack 

of changes in provenance of amphorae or red slipped plates in the first three phases (mid 8th, late 
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8th, and late 7th century) of the sample will be a strong indication that the null hypothesis of no 

significant economic change should be upheld.  Conversely, if the late 8th or late 7th century 

samples show a strong shift in the provenance of either amphorae or red slipped plates, or both, 

this will indicate a degree of reorganization in the colony’s basic supply chain and will lead us to 

conclude that the economy of CDB underwent a significant change at the outset or sometime 

during the 7th century, as the case may be. 

Morales et al. speculate that much of CDB’s workforce shifted its activities from fishing to 

commerce in the 7th century (1994, 216).  This suggestion was made in an attempt to explain the 

sharp decrease in the diversity of fish species attested in the 7th century, as well as a decrease in 

the diversity of body parts attested (suggesting the importation of pre-processed fish as opposed 

to the local fishing and consumption of fish at the site).  This is a specific hypothesis that we 

would expect to be expressed very clearly by a shift in the diversity of amphorae fabrics attested 

in the late 7th century, either with a great variety of imported fabrics or perhaps the 

predominance of a single imported fabric. 

 

4.3.2.3.2. The 6th Century ‘Crisis’ at CDB 

The other major ‘event’ in the western Phoenician colonies is the so-called crisis of the 6th 

century, which as we have seen is expressed quite differently depending on where one looks.  In 

a manner similar to question 3A, for the 6th century we will look for evidence of significant 

economic change — this time, a recession — in changing provenance and technology of the 

different types sampled.  Based again on Roselló and Morales’ findings, and notably the 

predominance in the 6th century of land and freshwater taxa at CDB (versus higher proportions of 

maritime species in the 8th century), we would expect a drop in maritime trade at the site due to 
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the receding seashore which would have deprived CDB of its privilege position as a trading port 

on the open Bay of Cádiz.  In terms of the preceding 7th century, we expect another shift in 

diversity of amphorae fabrics, as well as similar shift in the other vessels in the sample. 

 

4.4.  Conclusions 

In order to reach the project research goals, the samples from CDB were submitted to 

petrographic and chemical analysis in order to describe their compositional and textural features.  

The fundamental assumption underlying this and other provenance and technological studies of 

archaeological artifacts is the ‘material science paradigm’ which states that materials selection 

and processing lead to particular artifact structures and chemical compositions (Tite 1999, 182).  

Following this paradigm, composition (and to a lesser degree texture) provides a basis for 

determining the provenance of a ceramic sample (i.e., where it came from).  In turn, the texture 

of a piece of pottery — that is, the structure and characteristics of its various components — is 

viewed as resulting from the numerous actions carried out (or not carried out) in the process of 

production, the consequences of which are then crystalized by the act of firing.  In theory this 

makes texture a reflection of the technique and technologies employed by ancient potters.  In 

practice, however, there are many obstacles that lie between textural description and the 

identification of technological practices, and between compositional description and accurate 

provenance determination. 

NAA, pXRF and thin-section petrography were used to explore composition/provenance and 

texture/technology in the three sample groups collected and described above.  The protocols for 

and results of these analyses are described in the next two chapters. 
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CHAPTER 5.  COMPOSITION AND PROVENANCE 

 

5.1. Composition and Provenance of Archaeological Pottery 

Compositional analysis of pottery is carried out most often with the goal of identifying its 

provenance (i.e., where it was made).  The Provenance Postulate which underlies this approach 

states that compositional variation within the raw materials from one geographical source or area 

will be less than the variation between raw materials from different geographical sources or areas 

(Tite 1999, 194; Niziolek 2011, 223–224).  Under the Provenance Postulate, groups of pottery 

(or other artifacts) with similar composition are likely to come from the same location, and more 

likely to have come from the same location than pottery with a different composition. Successful 

provenance studies, then, depend first on identifying discrete compositional groups within a 

given assemblage, and second, on demonstrating that compositional similarity within those 

groups is a result of their production using the same raw materials, and not some other factor.  In 

the coming pages we look at each stage in compositional and provenance analysis a bit more 

closely. 

 

5.1.1. Determining Composition 

A wide range of analytical techniques is employed to determine composition in pottery and 

other archaeological ceramics.  These can be divided into microscopic, bulk chemical and 

microprobe chemical techniques.  While many archaeological studies are limited to a single 

perspective on composition (usually either microscopic or bulk chemical), in the past decade the 

value of multiple perspectives has come to the fore (Day et al. 1999; Neff 2011). 

Microscopic techniques focus on the various sand or silt sized non-plastic components of a 
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sample, the clay fraction being too small for microscopic compositional description.  Here, 

composition is primarily considered a function of the kinds and abundance of minerals present, 

but organic inclusions and textural features can also be diagnostic markers of composition and 

provenance (Whitbread 1986).  The most common and powerful microscopic technique is optical 

petrography or petrology, in which a sample is removed from the artifact and fixed to a 

microscope slide, and ground down to ± 30 microns (µ) at which point visible light can pass 

through the sample, allowing its examination using a petrographic microscope (Shepard 1956; 

Rice 1987; Whitbread 1989; Reedy 2008).  Another fairly common approach is direct 

observation of a sample using a hand-held lens or low powered microscope, and while it is 

advantageous because it does not require destructive sampling, this technique does not allow as 

thorough an examination of optical properties as does petrography.   

Ceramics are also frequently studied using chemical methods that focus on the elemental, 

molecular, or isotopic makeup of a sample (Rice 1987; Tite 2008).  Many chemical approaches 

involve grinding up the material under analysis, in which case one refers to ‘bulk’ analysis since 

the approach provides results which do not take into account the potential heterogeneity of a 

sample — which is less problematic in relatively homogeneous ceramics like obsidian than it is 

when dealing with highly heterogeneous ceramics like earthenware pottery.  Despite this 

downside, widely used bulk chemical approaches such as Neutron Activation Analysis (NAA), 

Inductively Coupled Plasma Mass Spectrometry (ICP-MS), or X-Ray Fluorescence (XRF) yield 

quantitative compositional data that are well suited to exploratory statistical analysis (Tite 1999, 

197).  NAA in particular provides precision, measures of certainty, and replicability that are 

difficult to obtain using other techniques (Glascock 1992; Tite 1999).  Other bulk chemical 

approaches such as Portable X-Ray Fluorescence Spectrometry  (pXRF) are less precise and 
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therefore controversial especially when used with heterogeneous ceramics (Shackley 2010), but 

have the advantage of allowing chemical assays of archaeological materials that are much faster, 

cheaper, and often non-destructive (Speakman et al. 2011; Goren, Mommsen, and Klinger 2011). 

Bulk chemical and microscopic techniques each have different strengths (Day et al. 1999; 

Neff 2011).  Bulk chemical methods primarily reflect the composition of a sherd’s fine fraction 

or clays (with some distortion from the coarse fraction), whereas petrographic analysis and other 

microscopic approaches are more suited to studying the coarse fraction. Combining microscopic 

and chemical techniques helps to buffer against inter-observer error, and offsets the flaws of each 

individual technique (Neff 2011), since petrography can provide mineralogical explanations for 

variations in bulk chemical results.  In turn, bulk chemical data make it possible to chemically 

differentiate different clays, whose crystalline structure is too small for mineralogical description 

using microscopic approaches.  A multi-analytic approach thus maximizes the chances of 

accurately and precisely determining composition, and ultimately of assigning geographic 

provenance (Day et al. 1999). 

In addition to ‘bulk’ chemical approaches, a range of microprobe techniques — which allow 

the chemical analysis of specific ‘points’ on a sample with high precision —  provide a powerful 

follow-up tool for disambiguating results of bulk chemical and microscopic analysis.  The 

primary value of such microprobe tools is to clarify the chemistry of specific inclusions, or to 

identify spatial variations in fine fraction chemistry (Spears et al. 2007).  Microprobes can also 

detect and describe chemical and mineralogical alterations related to diagenetic processes 

(Schwedt, Mommsen, and Zacharias 2004) or manufacture (i.e., paste preparation and firing; see 

Shepard 1956; Rice 1987).  Thus, microprobe analysis usually comes as a secondary form of 

study that is meant to clarify the results of an initial microscopic and/or chemical study. 



 

 187 

5.1.2. Compositional Groups  

Once compositional data has been gathered, compositional groups are identified in different 

ways.  As noted above, the combination of chemical and petrographic approaches provides a 

particularly robust means of identifying and describing compositional groups, since they provide 

independent perspectives on composition.  With petrographic analysis, distinctive inclusions can 

provide a clear marker for compositional groups, and can allow identification of provenance 

without very much analytic sophistication (Tite 1999, 195).  In more complicated petrographic 

studies, — e.g., when the raw materials in all the samples are fairly homogeneous in nature, or 

where fabrics are fine grained — compositional data may be collected using point counting, 

which can then be used to determine clustering of samples based on the relative proportions of 

their various compositional elements (e.g. sand tempers, rock fragments, microfossils)(Tite 1999, 

196). 

Due to its quantitative nature, chemical data lend themselves to a wider range of statistical 

means for identifying groups and determining group membership. The most commonly used 

methods for identifying groups include hierarchical or K-means clustering, and dimension-

reducing approaches, such as principal components analysis (Glascock 1992; Glascock, Neff, 

and Vaughn 2004; Tite 1999, 199).  Once likely groups are identified through these and other 

types of exploratory data analysis, group membership probability for individual samples can then 

be assessed subjectively, using simple elemental bivariate plots, or statistically, using 

calculations such as the Mahalanobis Distance (Tite 1999, 199). 

 

5.1.3. Explaining Compositional Differences 

Compositional groups cannot be simply equated with provenance groups, because the 
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location and nature of the raw material sources are only one of many possible causes for 

compositional variability in archaeological ceramics.  Once compositional groups are identified, 

investigators must identify and account for other causes of compositional variation before 

provenance can be determined.  The causes of variation can be natural or cultural (Niziolek 

2011, 226ff).   

 

5.1.3.1. Natural Causes of Compositional Variation 

Two common natural causes of compositional differences are natural variation within clay 

deposits, and the leaching or enrichment of elements that occurs during pottery’s deposition in 

the ground.  Clays are hydrous aluminum silicates with a sheet-like structure, which can derive 

from the weathering of a wide range of parent rock material (Rice 1987, 31-51), making them 

more difficult to source as a rule than lithic materials.  Clays can be either primary (weathered 

material in contact with the parent rock) or secondary (formed from the accumulation of 

sediment separated from the parent rock by transportation).  Complex histories of formation 

result in highly idiosyncratic compositional profiles for clays, which can be alternatingly 

homogeneous or heterogeneous at different spatial scales (Arnold 2000, 340–341).  This can 

make it difficult to differentiate clay sources regionally (especially in riverine environments), or 

to establish a compositional ‘fingerprint’ for individual clay mines (Arnold 2000, 341). 

Although plastic ceramic materials harden with firing, certain elements are nevertheless 

particularly prone to leaching or enrichment due to post-depositional processes.  These include 

include sodium, potassium, magnesium, and calcium (Tite 1999, 200), and in certain conditions 

sulfur, phosphorus, chlorine, barium, cesium, strontium, zinc, or lead (Goren, Mommsen, and 

Klinger 2011; Niziolek 2011, 240).  Tite notes, however, that ‘transition and rare earth elements, 
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which are of particular importance in defining compositional groups, tend to be immobile” — 

that is, less prone to diagenetic enrichment or leaching (1999, 200).  These processes are less of a 

problem from a petrographic perspective, since post-depositional crystallization of calcium 

carbonate (the most common mineral form of enrichment) can usually be easily distinguished 

from a sample’s native inclusions. 

 

5.1.3.2.  Cultural Causes of Compositional Variation 

Cultural causes for compositional variation in pottery can be more difficult to untangle, and 

the possibility of unaccounted-for cultural factors underlying compositional trends cast a degree 

of uncertainty on any provenance analysis.  Cultural factors often limit provenance determination 

to relatively large areas, although sometimes intensive sampling and use of multiple analytical 

approaches can allow clear cut identification of cultural processes and therefore a more fine 

grained determination of provenance.  Using a combination of stylistic and archaeometric 

factors, for instance, a study of Hopi pottery production was able to identify not only pottery 

produced from different villages only 8km apart, but also by different potters in the same village  

(Bishop et al. 1988).  

Cultural factors affecting composition range are numerous and idiosyncratic, as has been 

demonstrated by ethnographic research over the past several decades (Arnold 1985; 2000; 2011; 

Gosselain 1992; 1998; 1999; Gosselain and Livingstone-Smith 1995; Van der Leeuw 1994).  At 

the level of raw material collection, potters decide where to gather their clays, tempers, or 

pigments based on a wide range of factors both physical (distance to sources; topography; 

accessibility of materials) and cultural (traditional or personal preference for certain materials; 

territoriality; taboos)(Arnold 1985; 2006; Gosselain and Livingstone Smith 2005).  Once 
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collected, processing of the raw materials and paste preparation can result in considerable 

compositional variation as a result of removal of certain components (through sifting or 

levigation) or addition (e.g. clay mixing; use of temper).  Later in the production sequence, 

decoration by application of slips and paints can cause considerable compositional variation near 

the surface of vessels, which is why protocols for bulk chemical analysis of fabrics typically 

involve the removal of the sample’s surface (Glascock 1992).  The final source of culturally 

induced compositional variation comes during a vessel’s use, which may result in elevated 

concentration of phosphates from contact with organic materials during storage, cooking, or 

consumption (Niziolek 2011, 236), the effects of which can be reasonably accounted for by 

removing the element P from chemical compositional analysis (Goren, Mommsen, and Klinger 

2011).  

 

5.1.4.  Determining Provenance 

How, in the face of so many sources of compositional variation, can we determine the 

provenance of a piece of ancient pottery?  There are several ways of tackling this question, but 

provenance determination is fundamentally a question of good fortune combined with 

compromise:  Depending on geographic and cultural contexts, it can be more or less simple or 

difficult to establish coarse or fine-grained pictures of provenance.  A provenance determination, 

however, can almost always be improved iteratively through further sampling and testing, so the 

question becomes not whether provenance can be determined, but how fine grained does the 

provenance need to be — that is, what are the goals of the investigation? 

The combination of chemical and microscopic perspectives on composition provides 

independent lines of evidence from which provenance can be triangulated, often by combining 
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them with other forms of archaeological evidence.  In some cases, petrographic (or even visual) 

examination can allow identification of distinctive temper materials, which can make a 

provenance determination fairly straightforward (Tite 1999, 200).  Thus, a shell temper would 

suggest relatively local production at a coastal site, but point to trade with the coast at a site far 

inland.  Distinctive rock fragments or minerals found in the temper might have similarly limited 

geographic distribution.  A good example in our study is the presence of schist and serpentine in 

group NAA2 (= Coarse Fraction Groups 1a-b), which points to production along the southern 

coast of Spain in the Vélez Málaga region.  A metamorphic source in some other region can 

moreover be excluded thanks to comparison of our NAA data with the matching results of 

previous studies of Iberian Phoenician ceramics (González Prats 2008; Behrendt and Mielke 

2011).  Another example of a diagnostic temper population are the microfossils found in 8th-6th 

century BCE pottery from Carmona and Ategua in the Guadalquivir valley (Belén Deamos and 

Román Rodriguez 2010, 26; Barrios Neira, Montealegre, and López 2010).  These were 

interpreted as evidence of local production because the fossils are characteristic of the area’s 

Miocene marly clays, although this example demonstrates the problems of scale and the iterative 

nature of provenance determination: The Miocene clays are found throughout the Guadalquivir 

basin, so they are diagnostic only at a regional level.  However, through further study of the 

geographic distribution of specific fossil species, and examination of their relationship with 

chemical variation in the clay, it might be possible to increase the resolution of provenance 

determinations made based on these Miocene raw materials.  Previous research in the Aegean 

has focused on the contributions that microfossils can make to provenance determination (Quinn 

and Day 2007), and our own examination of microfossils in pottery from the Bay of Cádiz 

reveals a correlation between microfossil groups and chemical variation.  
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As the examples above illustrate, provenance can be more securely established when the 

study of pottery is combined with an examination of comparative materials (Tite 1999, 200).  

Comparative materials may include geological clay, rock, and sediment samples, but also 

cultural materials such as wasters or other production debris found at known production sites 

(e.g., Sample Group 2 in our study), or the clays used architecturally and which are therefore not 

likely to have been carried a great distance (e.g., our Sample Group 3).  In the absence of such 

comparative materials, the ‘Criterion of Abundance’ is often a basis for identifying provenance 

in ceramic assemblages (Niziolek 2011, 223).   According to this approach, “predominantly 

locally made pottery vessels will be found at a site” (Mommsen and Sjöberg 2007, 364; Niziolek 

2011, 225), an assumption that makes it possible to preliminarily identify production centers 

based on the geographic distribution of concentrations of ceramics (Niziolek 2011, 225).  This 

approach was used in Behrendt and Mielke’s study of amphorae and red slipped Phoenician 

pottery in Iberia and North Africa (2011), but its limits are demonstrated by our study, which 

found that the majority of amphorae sampled at CDB in the 8th century came from the Velez 

Malaga region, and not from the Bay of Cádiz as expected.35  This casts doubt on Behrendt and 

Mielke’s conclusions about production areas, and demonstrates the importance of sampling 

comparative materials, as well as of using both petrographic and chemical analytical methods.  A 

similar confusion, due to the criterion of abundance and the assumption of local production, was 

set right by combining petrographic and chemical datasets in Minoan Crete (Day and Kiriatzi 

1999). 

 

 
                                                

35 Selection of these samples — as with the rest of Sample Group 1 —  was focused on what Carmen 
Pérez indicated to be local fabrics based on the Criterion of Abundance.  



 

 193 

5.2. Compositional Analysis and Results 

Neutron Activation Analysis (NAA) and portable X-Ray Fluorescence Spectrometry (pXRF) 

were used to determine chemical compositional groups. Petrographic examination of thin-

sections made from the same samples provided an independent measure of composition based on 

mineral and textural properties of the samples.  Examination of NAA results for 94 samples 

reveals five compositional groups. PXRF of the full sample set replicates the NAA results 

moderately well, and identifies at least two more chemical compositional groups.  Petrographic 

examination largely corroborates the chemical groups, providing explanations for much of the 

chemical variation and allowing a more nuanced compositional characterization of the sampled 

pottery.  While several groups are clearly distinguished by distinctive rock and mineral 

inclusions, many of the samples resist clear classification, and appear to fall along a spectrum of 

geological variability.  Those samples – which come from the Bay of Cádiz – are more reliably 

distinguished by distinctive fossil populations related to the Bay’s major Miocene and Pliocene 

geological formations.  

 

5.2.1.  Neutron Activation Analysis (NAA) 

Analysis of 94 samples by NAA was carried out at the Missouri University Research Reactor 

(henceforth MURR), and the statistical analysis carried out at the laboratory identified five 

compositional groups.  These groups were corroborated by the petrographic analysis of the same 

94 samples.  NAA was not available for the remaining samples due to lack of funding, but 

examination of all of the samples using pXRF made it possible to replicate the findings of the 

NAA.  These combined pXRF and NAA results in tandem with the petrographic analysis of the 

remaining sherds in the study sample made it possible to assign those sherds to compositional 
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groups, and to identify several additional compositional groups clustered around outliers in the 

NAA examination. 

 

5.2.1.1.  Neutron Activation Analysis (NAA) at MURR  

NAA of 94 samples was carried out at MURR by Shiloh Bender and Michael Glascock, 

according to the laboratory’s well-established NAA protocol (Glascock 1992; Glascock, Neff, 

and Vaughn 2004).36  Analysis was based on fragments of about 1cm2, abraded with a silicon 

carbide burr to remove glaze, slip, paint, and adhering soil, and ground to powder in an agate 

mortar after being washed in deionized water and allowed to dry.  Samples from each specimen 

were submitted to short and high irradiations, along with National Institute of Standards and 

Technology (NIST) standards SRM-1633a (coal fly ash) and SRM-688 (basalt rock), as well as 

quality control samples of SRM-278 (obsidian) and MURR’s in-house Ohio Red Clay standard. 

 

5.2.1.2.  Statistical Analysis at MURR (See Appendix B) 

According to the procedures described previously by Glascock and Neff (Glascock 1992; 

Neff 1992, 2000), analysis at MURR yielded elemental concentration values for 33 elements in 

most of the analyzed samples.  These results were provided to the author in an excel spreadsheet 

(Appendix B), and Shiloh Bender also carried out a statistical analysis of the data (following 

Glascock 1992; Glascock, Neff, and Vaughn 2004) using the laboratory’s MURRAP program 

based on GAUSS Runtime.37  Bender’s report, which is included in full in Appendix B, included 

exploratory statistical investigation using Principle Components Analysis, the exploration of 
                                                

36 Analysis was supported in part by the NSF grant BCS-1110793 to the Archaeometry Laboratory at the 
University of Missouri Research Reactor. 
 
37 Details can be found at http://archaeometry.missouri.edu/datasets/GAUSS_Download.html. 
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apparent groups using elemental bivariate plots, and examination of group membership using the 

Mahalanobis distance (Bieber et al. 1976; Bishop and Neff 1989).  PCA of the log-transformed 

dataset identified five possible groups using the first two components, which together accounted 

for 60.9% of the variance.  Bender found that the PCA groups could be replicated through a 

bivariate plot of cobalt (Co) and thorium (Th) concentrations, while Bender’s groups 2 and 3 

could also be separated using chromium (Cr) and europium (Eu) —  a plot which failed, 

however, to separate groups 1, 4, and 5 (see Appendix B, figs 1-3).  Once these probable groups 

were established, Bender examined the probability of membership in the two largest groups 

using the Mahalanobis distance based on the first eight components of the PCA, and all but 27 of 

the samples were assigned to one of the five compositional groups. 

 

5.2.1.3. Replication of the MURR Results 

Bender’s analysis makes a fairly strong case for the five compositional groups and their 

respective member samples, although her identification of original groups surprisingly excluded 

hierarchical clustering, and it has not been possible to replicate her Mahalanobis calculations for 

group membership probabilities, which in some cases seem surprising (e.g. for sample PAJ023; 

see Appendix B, Table 1).  Replication of the MURR findings using JMP 11 allowed 

confirmation of the trends described in the MURR report, but also verification that Bender’s 

groups weren’t influenced by diagenetic compositional variation:  Her original analysis included 

all 33 elements reported by the NAA, including elements that are known to vary considerably 

due to diagenetic factors such as calcium (Ca) and sodium (Na). 
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Figure 5.1: Conservative Principle Components Analysis of MURR NAA data excluding  
elements that might vary due to post-depositional contamination. The plot includes 90% density  
contours for each group identified at MURR.  Component 1 (x-axis) reflects proportions of  
trace elements and Rare Earths.  Component 2 (y-axis) reflects major transition metals such as  
Iron and Copper. 
 

PCA replicating the Bender’s analysis was carried out using JMP 11 software, after removing 

the elements Sodium (Na), potassium (K), and calcium (Ca), which are known to vary frequently 

in depositional environments (Tite 1999, 200).  As an extra precaution, the following elements 

which in rare situations can feature diagenetic variations were also removed:  barium (Ba), 

cesium (Cs), strontium (Sr), and zinc (Zn)(Goren, Mommsen, and Klinger 2011; Niziolek 2011, 

240).  Uranium (U) and nickel (Ni) were also removed due to null measurements in some 

samples, which complicated log-10 transformation.  A log-10 transformation was applied to the 

concentrations for the remaining 24 elements in Microsoft Excel, and the resulting dataset was 

loaded into the JMP 11 statistical analysis package.  Figure 5.1 shows the results, where we can 
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see that PCA of the more cautious 24-element dataset successfully separates the five MURR 

compositional groups.  

 

5.2.2.  Portable X-Ray Fluorescence Spectrometry (pXRF) 

PXRF assays and the subsequent statistical analysis of the results allowed partial replication 

of the findings from the NAA analysis.  Based on the comparison of the pXRF and NAA data for 

the first 94 samples, the pXRF results provided a basis for assigning the remaining samples to 

chemical groups.   

The applicability of pXRF to the compositional analysis of heterogeneous ceramics like 

earthenware pottery is a contentious issue (Shackley 2010).  A number of studies have 

nevertheless demonstrated that pXRF can grossly replicate NAA analytical results (Speakman et 

al. 2011), or even — in the case of finer ceramic materials — provide the basis for a standalone 

study of composition and analysis (Goren, Mommsen, and Klinger 2011).  Application of pXRF 

in this study was originally intended to test whether pXRF could replicate NAA results for the 

specific assemblage under investigation, the idea being that if clear replication could be 

achieved, it might be possible to use pXRF for the rapid and non-destructive collection of a large 

and regional compositional dataset for SW Iberia.  Because NAA for all of the project samples 

has not yet been carried out, however, the pXRF data was used instead as a primary means – 

based on comparison with the NAA – for exploring compositional groups in samples labeled 

PAJ101-203.  Analytical conditions were not always ideal, as described below, so the results 

must be treated with caution.  The pXRF results do, however, corroborate the findings of the 

NAA, and more importantly, of the independent petrographic analysis. 
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5.2.2.1. PXRF Analytical Protocol 

Qualitative pXRF analysis38 was carried out using a Bruker Tracer III-V on loan from the 

Leon Levy Expedition to Ashkelon (Figure 5.2).39  The instrument was used with a Macbook Pro 

running Bruker’s X1PXRF software under Windows 7.  Analysis of the first 94 samples (those 

studied by NAA) was carried out in Seville in May 2012.  Analysis of the remaining samples 

was carried out at the Harvard Anthropology Multi-User Laboratory in April 2013, and the exact 

sample protocol was followed in both instances. 

Analysis was carried out on the samples removed for petrographic study, on surfaces cut flat 

with a Dremel 200 series rotary tool equipped with a diamond blade (Dremel part #EZ545), and 

subsequently abraded using a silicon carbide grinding stone (Dremel part #85422) mounted on 

the same instrument.  After grinding, the samples were cleaned with a plastic brush (following 

the protocol used at MURR for preparation of samples for NAA), and washed with water and 

allowed to air-dry.  Unfortunately, de-ionized water was not available during analysis in Seville, 

and so tap water was used during both stages of analysis.  This may have introduced chemical 

contaminates (e.g., Cl), but as we will see, the effect on the final results appears to have been 

negligible.  After drying, samples were placed atop the pXRF unit mounted on its plexiglas stand 

(Figure 5.3), and three assays of 180 seconds were carried out for each sample in order to  

 

                                                

38 The protocol described here was developed by the author from a review of relevant literature, but also 
following consultation with a number of people including Bridget Alex (Harvard), Sidney Carter (MIT), 
Lesley Frame (MIT), Dennis Piechota (UMass Boston), Steven Leblanc (Harvard), Matthew Boulanger 
(MURR).  I would like to thank them for their assistance, and emphasize that any shortcomings in the 
final protocol described below are my own. 
 
39 My thanks to the directors of the Leon Levy Expedition to Ashkelon, Lawrence Stager and Daniel 
Master, for allowing me to use the instrument, and especially for their permission to travel to Spain with 
it in 2011-2012. 
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       Figure 5.2. Analysis of pottery samples using the Bruker Tracer III-V 
 

compensate for internal sample heterogeneity.  Instrumental settings were 40kV and 25µA, and 

the Bruker green filter was used (composition: Cu, Ti, and Al) in order to focus analysis on 

elements Fe through Nb, and especially on the Rare Earth Elements (REE), transitional metals 

Rb-Nb.  For quality control two NIST standards – NIST97B (Flint Clay) and NIST679 (Brick 

Clay) – were analyzed each time the instrument was turned on, as was a sherd of known 

composition (which sampled during a previous pilot project in the region). 

Spot-size on the Bruker III-V is 5mm, and due to the small size of some of the samples, the 

analyzed areas frequently overlapped slightly for each of the assays.  Moreover, in rare cases the 
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sampled vessels were so narrow that the sample did not cover the entire spot. All samples 

measured were, however, ‘infinitely thick’ according to Bruker standards (that is, equal to or 

greater than 10mm). 

 

 

 
Figure 5.3: PXRF: First PCA of pXRF data, after exclusion of Al, Cu, Ti and Rh, with the  
samples labeled according to the results of the NAA analysis. The loadings are equivalent to  
those in a PCA of the NAA results. Although PCA of this selection of the pXRF data  
successfully isolates group NAA2, it fails to distinguish groups NAA1, 3, 4, or 5. 
 

 

5.2.2.2.  Quantitative Handling and Analysis of the pXRF Data 

The resulting data were exported from S1PXRF to Bruker’s ARTAX software.  In ARTAX 

peaks for the following elements were identified: Ag, Al, Ca, Co, Cr, Cu, Fe, K, Mn, Nb, Ni, Pb, 

Pd, Rb, Rh, Sc, Sn, Sr, Ti, V, Y, Zn, Zr.  The net area under those peaks was calculated (after 
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removal of the background), as was the net area under the Compton peak (18.501 to 19.502 

KeV).  The results were exported to Microsoft Excel where quantitative handling was carried out 

in preparation for statistical analysis.  The areas under the peaks for the remaining elements were 

normalized to the net area under the Compton peak, in order to account for the distorting effects 

of heterogeneous sample structure and density, after which the normalized values for each of the 

three assays were averaged to account for the heterogeneity of sample composition.40 

The only elements excluded from analysis in the first assessment of the data were those 

which were clearly compromised by the analysis itself: Al, Ti, and Cu were removed due to their 

presence in the green filter used during analysis, and Rh because that element is used in the 

Tracer III-V target. PCA of the results for the remaining elements was carried out after a log10 

transformation, and as we can see in Figure 5.3 it successfully distinguishes group NAA2 but is 

otherwise a very poor replication of the NAA results.  Likewise, bivariate elemental plots of the 

log-10 values were fairly unsuccessful in separating out the NAA groups, the best results being 

obtained by plotting rubidium vs iron (Figure 5.4). 

 

                                                

40 A more satisfactory way of dealing with the values of the three assays, but one which the author was 
unfortunately not able to implement at this stage, would involve using the Bon statistical procedure for 
finding the best relative fit based on the multiple assays for each sample (Goren, Mommsen, and Klinger 
2011; Beier and Mommsen 1994; Mommsen and Sjöberg 2007). 
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Figure 5.4. PXRF: Plot pXRF measurements for rubidium vs iron, after  
application of a log-10 transformation. 90% density ellipses mark the groups identified by  
NAA.  
 

In order to seek a better fit with the NAA results, pXRF values for different elements were 

compared to the concentrations established for the same elements using NAA. Linear least 

squares regressions were used to determine the degree to which pXRF could replicate NAA 

measurements of specific elements for each sample, following Miller (1991) and Thompson 

(1982).  Partial results are shown in Figure 5.5, where we see that Ca, Fe, Rb, and Mn yield 

fairly high coefficients (r ranges from 0.84 to 0.94), in contrast to other elements like Zn 

(r=0.33).  Regressions thus made it possible to identify elements, detected by both NAA and 

pXRF, in which the NAA and pXRF values were comparable, namely Ca, Fe, Mn, Rb, and Sr.  
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Because the pXRF settings were optimized for the detection of rare earth elements (Rb, Sr, 

Y, Nb, Zr, Mo), it was decided to keep pXRF values for Y and Nb even though those elements 

were not detected in NAA, making the regression comparison impossible.  Zr was also kept, 

provisionally, despite a low correlation coefficient (r=0.66) between the pXRF and NAA data, 

because NAA has known difficulty in detection of that element.  Ca was also provisionally 

included, despite the possibility of enrichment due to diagenetic processes.  The resulting dataset 

consisted of 8 elements, Ca, Fe, Mn, Rb, Sr, Y, Nb, Zr.  These were submitted to Principle 

Components Analysis (PCA) after application of a log-10 transformation to compensate for very 

high concentrations of iron in all the samples, as well as of certain rare earth elements.  The PCA 

of the 8 elements provided a fair replication of the NAA groups, with the first two components 

accounting for 55.3% and 17.7% of the variability in the data, respectively, for a total of 73% 

(Figure 5.6).  

The best replication of the NAA results, however, was achieved when Ca was dropped from 

the PCA, leaving the elements Fe, Mn, Rb, Sr — whose high correlation with the NAA results 

were confirmed by regression— along with the rare earth elements Nb, Y, and Zr (Figure 5.7).  

This time, the first two components of the analysis account for slightly more variability, (53.8% 

and 20.3%) for a total of 74.1%.  As Figure 5.6 shows, when these first two components are 

plotted, the removal of Ca makes it possible to distinguish groups NAA1, NAA3, NAA4, and 

NAA5.  There is still slight overlap of the 90% density ellipses for groups NAA3 and NAA5, 

and NAA1 and NAA4, respectively.  However, groups NAA3 and NAA4 are clearly separated. 
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5.2.2.3.  PXRF used to Assign Chemical Groups    

Principal Components Analysis of the pXRF data was thus able to grossly replicate the 

groupings described by NAA in the first 94 samples of the study, a finding similar to what has 

been described in previous studies (Speakman et al. 2011), although it should be stressed that in 

the present case this has been achieved using qualitative – not quantitative – data.  These results 

demonstrate that the major chemical variability discovered by NAA can also be discerned — 

albeit imperfectly — through the more rapid and non-destructive pXRF technique.  While the 

results show that the qualitative pXRF approach cannot serve as a standalone form of chemical 

analysis, it is possible that quantitative treatment of the data with a customized calibration 

routine would yield better results (Speakman et al. 2011; Goren, Mommsen, and Klinger 2011).  

For our purposes, the gross chemical clustering by pXRF combined with petrography does 

provide a clear basis for discerning compositional groups in the samples not studied by NAA 

(see below).  In addition, as we will see, pXRF allows the identification of several chemical 

compositional groups that were represented by only 1 or 2 samples in the NAA analysis, and had 

therefore been classified as outliers in Bender and Glascock’s statistical analysis (Appendix B). 

After determining its ability to grossly replicate the NAA results, PCA was used to examine the 

pXRF measurements for all project samples (with the exception of the two geological clay 

samples PAJ013 and PAJ014, which were not analyzed using pXRF).  PCA of this larger dataset 

does a better job of separating the NAA compositional groups, and reveals three additional 

clusters (Figure 5.8).  The first two components account for 49.4% and 23.6% of the variance 

respectively, for a total of 73%.  The Rb vs. Fe elemental plot reveals similar results, including 

the three new clusters (Figure 5.9).  Samples that plotted consistently within the 90% ellipses for 

a single group in both the PCA and Rb/Fe plots were provisionally assigned to that group 
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pending petrographic analysis.  Points consistently plotting outside the NAA group ellipses were 

labeled as outliers. Points with different results in the PCA and Rb/Fe bivariate plot were labeled 

‘unassigned’ and their assignment to a compositional group was deferred to the petrographic 

examination.  Due to the highly distinctive petrographic features in groups NAA3, NAA5, and 

NAA2, further petrographic examination made it possible to assign many of these ambiguous 

sherds to an existing compositional group. 

 

   
Figure 5.8. PXRF: First two components from PCA of the pXRF measurements for the  
entire sample collection (excluding PAJ013-014), with 90% ellipses for the  
compositional groups identified in NAA and for the three new groups revealed by  
pXRF. 
 

As a concluding note to the description of the pXRF analysis, it should be emphasized that 

the above are largely qualitative assessments that lack statistical rigor, and that further 

examination of the data is needed. This will include use of techniques that the author has not yet 

mastered – including discriminant analyses, better definition of group centroids and membership 
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(e.g. using Mahalanobis calculations), and a more thorough quantitative handling of the raw data 

using the best Relative Fit factor in order to account for varying dilution of clay chemical 

signatures due to tempering (Beier and Mommsen 1994; Mommsen and Sjöberg 2007; Goren, 

Mommsen, and Klinger 2011).  Developing a calibration routine that would allow generation of 

quantitative data from the pXRF measurements would also no doubt help, and this may be 

possible using the NAA data from MURR (Speakman et al. 2011). Significantly, however, the 

chemical clusters found in pXRF and NAA are largely corroborated by the petrographic 

examination of the same samples. 

 

 
Figure 5.9. PXRF: Elemental plot of qualitative pXRF measurements for rubidium vs  
iron for the entire sample collection (excluding PAJ013-014), with 90% confidence  
ellipses for compositional groups. 
 

5.2.3.  Petrography 

Petrographic analysis of the project samples largely confirms the compositional groups 

identified in NAA and pXRF, and makes it possible to identify causes for some of the chemical 
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variability in the sample set.  In preparation for thin section preparation, small samples (roughly 

10x5cm) were removed from the selected pottery sherds using a Dremel 200 series tool, onsite at 

the storage facilities CDB.  Some of the smaller sherds were brought back to Cambridge, MA, 

where the samples were removed using a bench top rotary saw with a diamond blade at the 

Harvard Anthropology Department’s Multi-User Laboratory.  All samples were subsequently 

placed in individual sealed (ziploc) plastic bags, labeled with their project ID number (PAJ001-

PAJ203), and send to Spectrum Petrographics, Inc41 in Vancouver, WA, where the thin sections 

were produced and returned to me in Cambridge.  I carried out analysis of the thin-sections 

personally, using the Harvard Multi-User Laboratory’s Olympus BH2 petrographic microscope, 

which is equipped with four Olympus objective lens (MSPLAN 2.5, MDPLAN 5, MDPLAN 10, 

and MSPLAN50) allowing 25x, 50x, 100x, and 500x magnification.  Photomicrographs were 

taken using a second microscrope belonging to the same laboratory, another Olympus BH2 

equipped for petrographic analysis, but with a slightly different set of objective lens (MSPLAN5, 

MSPLAN10, MSPLAN20, MSPLAN50).  Photomicrographs were captured with an Olympus 

QColor5 digital camera mounted on that microscope, processed through Olympus MicroSuite 

image software running in Microsoft Windows XP.  Limited post-processing (e.g., tone, contrast 

adjustments) of the photomicrographs was also carried out in Adobe Photoshop. 

 

5.2.3.1. First Interpretation of the Petrographic Results 

A first overview of the petrographic samples was carried out and compared to the results of 

the NAA.  This examination revealed clear petrographic correlates to the chemical variation 

described in the MURR report of the NAA, and these many correlates initially made it seem as 

                                                

41 http://www.petrography.com 
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though the NAA groups and petrographic analysis were in clear agreement.  This early 

interpretation of the dataset was reported in October 2013 at the 8th International Congress of 

Phoenician and Punic studies at Carbonia and Sant’Antiocho, in Sardinia (Johnston 2013b) as 

well as the following February, in poster format, at the Joukowsky Institute’s conference “The 

Archaeology of Iberia: State of the Field” (Johnston 2014).   

This interpretation rested on what preliminary examination suggested were clear correlations 

between the NAA and petrographic data (Figure 5.10).  One such correlation consisted of 

different microfossils and petrofabrics that distinguished chemical groups NAA3 and NAA1.  

Groups NAA5 and NAA2 had even clearer petrographic facies, with NAA5 characterized by 

inclusions of highly weathered dolerite, and NAA2 by a plentiful metamorphic mineral 

component in the coarse fraction that was absent in any of the other samples (Figure 5.2).  Group 

NAA4 was less uniform petrographically than the others, but it did consist entirely of samples 

that contained either grog inclusions or what seemed to be clear evidence of clay mixing.42   

In addition to corroborating the chemical analysis, however, petrographic examination also 

revealed complexities that were not immediately evident from the NAA.  Group NAA2, for 

instance, clearly includes two petrographic subgroups, the first characterized by low proportions 

of muscovite mica in the fine fraction and few to very few sand-sized serpentine inclusions in the 

CMI; and the second distinguished by common coarse silt acicular muscovite inclusions, and 

only trace quantities of serpentine.  Another petrographic complexity, not apparent in the NAA 

data, is the fact that the distinctive microfossils in groups NAA3 and NAA1 are not restricted to  

                                                

42 This internal petrographic heterogeneity of NAA4 helps to explain why pXRF does not successfully 
isolate that chemical group (see below). 
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those groups, but are also found in members of NAA4 and NAA5, as well as in many of the 

sherds, which do not clearly belong to one of the compositional groups identified at MURR.   

Several factors suggested that a more robust examination of the petrographic data would be 

useful.  First, there was some variety in the fabrics and inclusions within the NAA compositional 

groups first identified at MURR, which the NAA did not make evident.  Second, even cursory 

petrographic examination revealed that many of the samples excluded from the NAA 

compositional groups had strong similarities to group members.  Renewed petrographic 

examination was thus carried out with the goal of identifying composition based purely on 

microscopic grounds as an independent control on the bulk chemical analyses reported above, 

and in the hopes that this would allow compositional (and ultimately, provenance) determination 

for a larger proportion of the project samples.  

 

5.2.3.2.  Categories Recorded for Petrographic Composition 

Five categories of microscopic features were recorded as a basis for the description of robust 

petrographic compositional groups independent of the chemical data (Whitbread 1989) (Table 

5.1).  These categories consisted of: Coarse Mineral Inclusions (CMI), Groundmass and Fine 

Mineral and Non-Mineral Inclusions (FMNMI), Fauna, Coarse Non-Mineral Inclusions (CNMI), 

and Amorphous and Crystalline Concentration (Depletion) Features (ACCF).  Density, 

roundness, and shape for the inclusions in each of these categories were recorded qualitatively 

using standard reference charts (Table 5.1; Rice 1987, 349 Figure 12.2, 380 Figure 13.3; Bullock 

et al. 1985; Adams et al 1984). 

CMI (size>10µ) were listed by approximate frequency (predominant  ≥ 70% of CF; 

dominant 50-70%; frequent 50-30%; common 15-30%; few 5-15%; very few 2-5%; rare 0.5- 
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Table 5.1. Categories for compositional description of petrographic thin sections 

 

2%), along with an identification (e.g., monocrystalline quartz; plagioclase feldspar) and 

description of their size on the Udden-Wentworth scale, roundness and shape.  When relevant, 

the degree of crystalline habit exhibited was also noted. Groundmass and FMNMI (size<10µ) 

were described somewhat more succinctly in order to expedite the analysis.  For the groundmass 

this included approximate measures of visibility (clear to hazy) and particle density and 

diversity, which were intended to provide a means of distinguishing different raw materials 

collection or processing practices.  FMNMI were listed by relative frequency at the <10µ scale 

and identified (but when proportions of this Fine Fraction were roughly even, relative frequency 

was not described).  Fauna — primarily microfossils and shells — were listed by relative 

frequency of the total Coarse Fraction, their size, and when relevant their degree of preservation.  

CNMI such as rock fragments, argillaceous rock fragments, and clay globules (Whitbread 1986) 

were described in the same way as CMI, by frequency, type (identification), size, roundness, and 

shape.  A more elaborate description of particularly complex or distinctive CNMI was carried 

out when it seemed relevant — for instance, in the case of the dolerite temper in CFGroup 2 

samples, an attempt was made to describe primary and secondary mineral components of the 

rock (weathering products).  Finally, ACCF were described by frequency and identified to the 
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degree possible.  Frequency for ACCF was recorded either as a relative proportion of the Coarse 

Fraction, or as a relative percentage of the field of view, depending on which was most 

appropriate.  ACCF also excluded mild to moderate micritic intergrowth in voids, which was 

instead noted in the textural analysis (described below). 

 

5.2.3.3 Analysis and Interpretation of Petrographic Data 

Re-examination of the petrographic data relied on two petrographic parameters for sample 

classification.  The first used relative proportions of the different Coarse Mineral and Non-

Mineral Inclusions, and identified five major Coarse Fraction Groups and five subgroups.  A 

second classification was carried out based on the microfossils and shell remains found in many 

of the samples, and particularly in Coarse Fraction Groups 4 and 5.  This resulted in the 

identification of three major Fossil Groups, which partially overlap with the Coarse Fraction 

Groups.  Together these petrographic groups make it possible to explain much of the chemical 

variation in the samples, while providing a more detailed classification of the pottery than would 

be possible from a uniquely chemical perspective.  

 

5.2.3.3.1. Initial Coarse Fraction Groups 

Determination of coarse fraction groups was accomplished quantitatively based on the types 

and relative proportions of the various Coarse Mineral Inclusions (CMI) and Coarse Non-

Mineral Inclusions (CNMI) identified during petrographic analysis.  The relative proportions for 

each inclusion type were coded as ordinal data in an excel spreadsheet (predominant = 7; 

dominant= 6; frequent= 5; common= 4; few= 3; very few= 2; rare= 1), and loaded into JMP 11 

where various types of cluster analysis were used to identify trends in sample composition.  This 
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was an iterative, exploratory process, which involved both k-means cluster analysis to identify 

ideal numbers of clusters in the data, as well as Hierarchical Cluster Analysis, with Ward’s 

method appearing to yield the best results.  After clusters were identified in JMP, they were 

exported back to excel where the coded data was examined in order to determine which 

petrographic variables were most responsible for distinguishing the groups.  At this stage, groups 

were expanded or consolidated, and samples reassigned, in order to achieve petrographically 

coherent results. 

 

 

 

A first attempt at grouping the sherds petrographically resulted in 8 groups, which were only 

slightly modified following a first sorting using a Ward’s Cluster analysis (Figure 5.11).  These 

groups accounted for the greater part of the variability in the sample set as can be seen in the 
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graphic summary of the clustering history, below the dendogram in Figure 5.11.  Upon review, 

the majority of the differences between these groups was found to stem from variations in a 

small number of mineral, rock, and non-mineral inclusions, as summarized in Table 5.2.   

The clearest subdivisions in the data had already been distinguished in the NAA and initial 

petrographic assessment.  These subdivisions include metamorphic rock, weathered igneous 

rock, and grog coarse fractions that respectively characterize cluster groups 1, 2, and 3.  Cluster 

analysis of the CMI and CNMI also made it possible to identify trends in the distribution of 

other, less distinctive compositional elements, resulting in cluster groups 4, 5, 6, 7, and 8.  As 

Table 5.2 shows, these last five groups are all relatively similar in composition, and they are 

distinguished by different proportions of ubiquitous elements such as mono-crystalline quartz, 

limestone, microfossils, as well as smaller amounts of muscovite mica, polycrystalline quartz, 

feldspar (mostly orthoclase), and clay globules.   

 

5.2.3.3.2. Final Coarse Fraction Groups 

Following the initial results above, clusters 1, 2 and 3 were re-examined and an additional 

subgroup (1.c) was distinguished within the metamorphic group.  A more thorough re-

examination of clusters 4-8 was carried out, because the first examination failed to identify any 

clear, diagnostic petrographic features in those groups, which were generally homogeneous 

despite variations in proportions of different inclusions such as quartz, feldspar, limestone, and 

microfossils (see Table 5.2, above).  As we will see later, the 138 samples in question were 

almost certainly manufactured in the general area of the Bay of Cádiz, so I will refer to them 

here as the Bay of Cádiz group. 

The petrographic compositional data for the Bay of Cádiz group were re-examined in order 
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to identify clearer compositional trends.  Instead of relying solely on hierarchical analysis, a first 

distinction was made based on the presence or absence of polycrystalline quartz and feldspar, a 

distinguishing feature in many of the samples, whose proportions moreover, often seem to co-

vary.  This yielded two groups, with only the larger of the two (Coarse Fraction Group 4) 

containing polycrystalline quartz and feldspar.  The smaller group was labeled Coarse Fraction 

Group 5.  After this first distinction, each of these groups was still quite large, and so each was 

again examined using clustering analysis in order to determine whether they contained any 

significant internal variability. 

K-means clustering analysis was carried out in JMP 11, using the relative proportions of 

coarse fraction inclusions for groups 4 and 5.  Given the option of 1 to 10 clusters, the software 

indicated that each group was best subdivided into three clusters (the k-means function in JMP 

uses the Cubic Clustering Criterion to determine the best number of clusters — only one of many 

possible statistics that can be applied in k-means analysis).  The subgroups were labeled 4.a-c 

and 5.a-c, and are quite large (between 15 and 58 samples), with one exception: Subgroup 5.c, 

which consists of only three individuals. After dealing with Groups 4 and 5, the results for 

Groups 1-3 were reviewed and it was discovered that Coarse Fraction Group 2 could be further 

subdivided petrographically, based on the presence or absence of microfossils.  The major 

compositional traits of the final Coarse Fraction Groups are summarized in Table 5.3. 

 

5.2.3.3.2.1. Coarse Fraction Group 1 

CF Group 1 is subdivided into three subgroups of 8, 5, and 5 samples each.  The group is 

distinguished from the rest of the samples by significant quantities of schist or schistose rock 

consisting mostly of deformed polycrystalline quartz interspersed with muscovite foliations.   
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Less diagnostic features of the group include frequent monocrystalline quartz temper, few 

limestone rock fragments (including calcite-dolomite crystals, micritic limestone and occasional 

fragments of dolostone), and consistent minorities of muscovite and clay globules.  The three 

subgroups, 1a-c, are clearly distinguished by the presence and proportions of two minerals, 

serpentine and kyanite.  Brilliant red or orange serpentine is a regular component of subgroup 1a, 

appears rarely in subgroup 1c, and is completely absent from 1b.  Kyanite, in turn, is a regular 

component of 1c but only appears sporadically in subgroups 1a and 1b.  These subgroups are 

also distinguished petrographically by the proportions of muscovite mica in the fine sand-coarse 

silt range (common in 1b and 1c, but less plentiful in 1a).  Subgroup 1c is also distinguished 

petrographically from the two others by occasional occurrence (< 5%) of olivine with iddingsite 

alterations – a mineral rare in 1a or 1b – as well as by slightly higher occurrence of microfossils 

and lower proportions of schist. 

 

5.2.3.3.2.2. Coarse Fraction Group 2 

CF Group 2 is distinguished by a dominant coarse fraction component made up of large, 

angular fragments of coarse-grained igneous rock, most likely dolerite, which was clearly 

intentionally added as a temper to the ceramics.  The dolerite is plagioclase and pyroxene-rich 

with smaller proportions of primary olivine and biotite.  All of these minerals are usually heavily 

weathered, with the plagioclase altering preferentially to sericite, while the pyroxene, olivine, 

and biotite alter to a rust-colored complex of serpentine, iddingsite, chlorite, and secondary 

biotite.  Alongside this dolerite component are very small quantities of muscovite mica, and less 

than 15% of the coarse fraction each of monocrystalline quartz and micritic limestone.  Also 

worth mention are sporadic grog fragments and clay globules.  CF Group 2 is further divided 
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based on proportions of microfossils into subgroups 2a and 2b. Subgroup 2a averages 15% 

microfossils (sometimes as much as 50%), with the dolerite component usually not exceeding 

70% of the coarse fraction. The group also features a calcareous clay fraction that is similar to 

that frequently encountered in CF Groups 3, 4, and 5.  CF Group 2b, on the other hand, has an 

iron-rich non-calcareous clay in which microfossils are usually completely absent, but 

occasionally appear in very small proportions (<5%).  In subgroup 2b, the dolerite component 

also usually makes up more than 70% of the coarse fraction.  

 

5.2.3.3.2.3. Coarse Fraction Group 3 

CF Group 3 is distinguished by high proportions of grog (ground up pottery), a coarse 

fraction component that also appears sporadically, but in very small proportions, in CF Groups 2 

and 4.  Without the grog component, most members of CF Group 3 would fit nicely into the Bay 

of Cádiz Groups 4 and 5, due to the consistent presence of monocrystalline quartz, micritic 

limestone, and microfossils, alongside more sporadic concentrations of polycrystalline quartz, 

feldspars, and muscovite.  Most of the group is made with a calcareous clay, but a few sherds 

display non-calcareous clays with varying concentrations of iron, reminiscent of certain clays in 

CF Group 1a and 2b.  This suggests diverse origins for the group, as does the presence of 

distinctive serpentine characteristic of Group 1a in one of the samples (PAJ044) — an 

impression confirmed by the chemical heterogeneity of the group as we will see below. 

 

5.2.3.3.2.4. Coarse Fraction Group 4 

Members of CF Group 4, overall, feature high proportions of monocrystalline quartz, 

limestone, and microfossils, and are distinguished from the very similar CF Group 5 by the 
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presence (often in considerable minorities of between 5 and 15%) of polycrystalline quartz and 

feldspars — mostly orthoclase but with smaller quantities of plagioclase.  As described above the 

group was subdivided into three subgroups by hierarchical cluster analysis, subgroups which 

upon verification correspond to variations in certain coarse fraction components.  In subgroup 

4a, limestone is exceptionally rare, making way for a more plentiful felsic component (mono- 

and polycrystalline quartz and feldspar).  Subgroup 4b, the largest of the three at 58 samples, 

features a consistent minority of polycrystalline quartz and feldspar (5% on average), slightly 

higher proportions of muscovite than the other two subgroups, as well as a very strong limestone 

component which often comes in the form of a micritic fine sand or coarse silt.  Subgroup 4c is 

distinguished by having the least polycrystalline quartz and feldspar, and sometimes only one or 

the other.  In this subgroup the limestone component is common but slightly less plentiful, 

making way for higher proportions of both clay globules and microfossils than are found in the 

other two subgroups. 

 

5.2.3.3.2.5. Coarse Fraction Group 5 

Members of CF Group 5 lack any polycrystalline quartz or feldspars, the felsic component 

being limited for the most part to monocrystalline quartz which is plentiful and in the case of the 

three samples in subgroup 5c, predominant.  Muscovite mica is correspondingly quite scarce, 

suggesting that the felsic component absent in this group but present in CF Group 4 (above) 

could be the result of an eroded granitic source rock composed primarily of quartz, feldspar and 

muscovite.  Subgroup 5c members are distinguished by a near lack of microfossils and 

muscovite, and only very small amounts of limestone and clay globules (<5%).  The other two 

subgroups are characterized by very high proportions of either micritic limestone (5b) or 
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microfossils (5a), with very limited quantities of muscovite.  The combined high proportions of 

clay globules, microfossils, and limestone liken subgroups 5a and 5b to subgroup 4c. 

 

5.2.3.3.2.5. Coarse Fraction Group 6 

A final coarse fraction compositional group was identified during comparison of the 

petrographic and chemical results.  This group of 7 samples consists of samples that had been 

previously categorized into Coarse Fraction Groups 3 and 4.a.  In pXRF analysis these 7 samples 

consistently cluster between groups NAA1 and NAA2.  Petrographically, this is a somewhat 

diverse group which is distinguished from Coarse Fraction Group 4.a – which is most similar to 

it – by the scarcity of fossils, a relatively higher incidence of schist rock, and occasional presence 

of dolerite and grog fragments.  

 

5.2.3.3.3. Coarse Fraction Groups and Chemical Composition 

Comparison of the NAA and pXRF results with the Coarse Fraction groups reveals a number 

of clear correlations between chemical composition and the petrographic criteria used for 

distinguishing the coarse fraction groups.  As is clear from Figure 5.12, the chemical and 

petrographic evidence agrees most strongly in the case of CF Groups 1 and 2, which are distinct 

from each other but also from CF Groups 3, 4, and 5.  CF Groups 1a and 1b correspond to group 

NAA2 that was identified by MURR, while Group 2a corresponds to group NAA5.   

Furthermore, the petrographic data clearly explains many of the clearest chemical variations 

in the sampled pottery.  The higher iron content of CF Groups 1 and 2 (NAA2 and 5) can be 

explained by their metamorphic and volcanic rock fractions.  The siliceous, iron rich clays in 

subgroup 2b also explain the clear chemical distinction within CF Group 2, with subgroup 2a  
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characterized by a carbonate-rich, iron-poor clay.  CF Group 1 is distinguished from CF Group 2 

by higher concentrations, across the board, of trace elements and notably the rare earths, which 

allowed replication of the NAA group distinctions using pXRF.  Based on these higher 

concentrations of trace elements, both NAA and pXRF reveal the presence of a third (chemical) 

compositional subgroup within dolerite-rich CF Group 2, which clusters with the metamorphic 

CF Group 1/NAA2. 

The coarse fractions in CF Groups 4 and 5 also explain the internal and overlapping 

distribution of those groups.  The higher proportions of minerals with a felsic igneous origin in 

CF Group 4 explain the higher levels of trace elements (notably Zr and Rb in pXRF) in that 

group as opposed to CF Group 5, which lacks minerals such as polycrystalline quartz, feldspar, 

and has smaller concentrations of muscovite.  The occurrence of rubidium that is so important to 

the pXRF analysis can be tied, in particular, to potassium-rich alkali feldspars and muscovite 

mica (rubidium has very similar chemistry to potassium and the two elements often co-occur).  

CF subgroup 5c, which has the highest proportions of monocrystalline quartz in CF Group 5, 

also has the highest concentrations of Rb.  CF subgroup 4a, with the most felsic minerals in CF 

Group 4, also has the highest concentrations of Rb.  

Similar chemical traces can be found for another group of characteristic petrographic features 

— microfossils that are rich in calcium and the associated trace element strontium.  This is the 

case for CF subgroup 5a, which shows higher levels of strontium than any other group.  CF 

Group 4c, which has the highest proportion of microfossils in CF Group 4, also has the highest 

average content of strontium.   

The above comparison of the coarse fraction (petrographic) and chemical compositional 

trends leads us to a couple observations: 
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1 -  First, there are clear correlations between chemical composition and the results of our 

petrographic analysis, providing independent validation for the CF groups 1a-b (NAA2), 2a 

(NAA5), and 2b.  Group 3 made from grog does not have as clear a chemical signature, which is 

not surprising considering it probably features a mixture of geological materials from different 

sources. 

2 - Second, the fine fraction sometimes accounts for clear bulk chemical variability in the 

dataset, as is the case for the 2a and 2b subgroups, which are primarily distinguished by iron 

enriched clays of group 2a.  Much of the bulk chemical variability in our dataset, however, can 

be explained in terms of variations in the coarse fraction — for instance, the rock fragments in 

CF Groups 1 and 2; the relationship between trace elemental concentrations and the felsic 

minerals in CF Group 4; and the relationship between microfossils and strontium in CF Group 5.  

This should serve to caution those who might be too quick to equate bulk chemistry approaches 

with variations in the fine (clay) fraction (see Neff 2011). 

3 - Third, the chemical and petrographic data do not agree in CF Groups 3, 4, and 5 (which 

do not clearly correlate with NAA groups 1, 3, and 4).  The strongest relationship is between CF 

subgroup 5a and NAA3, and CF subgroup 4b and NAA1.  For CF Groups 3, 4, and 5, it does 

appear as though chemical variation is due to compositional changes in the fine fraction that are 

not as evident in the petrographic analysis. 

To conclude, we have seen that the coarse fraction classification both explains and 

corroborates the chemical variation in CF Groups 1, 2 and 3, and that the chemical and 

petrographic variations in CF Groups 4 and 5 also make intuitive sense.  Excepting CF Groups 1 

and 2, however, the chemical and coarse fraction data do not result in the same group 

compositions.  Where NAA analysis suggests three clear groups (NAA1, 3, 4), the coarse 
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fraction study identifies three major groups (CF Groups 3, 4, 5) and an additional 6 subgroups 

(4a-c and 5a-c).  There are problems with both the chemical and petrographic classifications of 

the sherds in these groups.  The NAA groups leave numerous outliers, and petrographic analysis 

shows considerable variety inside the NAA groups.  There is also considerable petrographic 

similarity between samples that are assigned to different NAA groups.  On the other hand, coarse 

fraction subgroups 4a-c and 5a-c rely on sometimes very slight variations in proportions of 

various compositional elements. 

 

5.2.3.3.4. Microfossil Populations as an Additional Compositional Vector 

The initial examination of the petrographic materials suggested that groups NAA1 and 

NAA3 where characterized by distinct fossil populations.  A more systematic approach to the 

microfossil classification was attempted in order to explore the possibility of refining the 

petrographic compositional groups (particularly CF Groups 4 and 5) based on diagnostic 

microfossils.  The results of my preliminary categorization of the microfossil populations in the 

project samples are summarized in Figure 5.13 and Table 5.4, and demonstrate that microfossils 

can serve as an important petrographic compositional vector in the study of ancient ceramics, a 

matter discussed in recent literature (Quinn and Day 2007; Barrios Neira et al. 2009).  I 

identified three major fossil groups in the project samples (Figure 5.13).  Fossils in 20 of the 

samples were either too damaged or too scarce to warrant group attribution, and another 24 

samples lacked fossils altogether.   

The three clearest groups of fossils are Fossil Group A (63 samples), B (28 samples), and D 

(23 samples).  Fossil Group A features roughly equal proportions of small single and multi-

chambered foraminifera, with possible radiolarians, ostracods, and carbonate worms.  The  
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foraminifera appear to be both benthic and planktonic but that assessment is preliminary.  Most 

characteristic of this group are what appear to be small uniserial foraminifera with 3 or 4 

chambers, tapering on one or both ends. Bi- or tri-serial specimens occur in most samples but in 

very small proportions compared to the globular and uniserial forms.  In contrast, Fossil Group B 

is easily distinguished by the predominance of globular planktonic foraminifera, with far less 

common non-globular forms that may be either planktonic or benthic (including multi-

chambered uniserial forms and in one sample, a possible trochospiral specimen), as well as 

ostracods and possible carbonate worms.  The globular forms often cluster together and rarely 

exceed 0.5mm.  One interesting characteristic that also separates Fossil Group B from Fossil 

Group A is that the tests of the foraminifera in the former appear to be thicker than those of 

Fossil Group A (particularly in the globular forms) – a matter requiring further investigation.  

The final major Fossil Group D is also highly distinct, featuring large concentrations of 

foraminifera (similar to those in A and B) interspersed with a variety larger fossils, most of 

which appear to be gastropods and bivalves, and rarely algae.  These larger fossils are usually 

embedded in sand-sized limestone rock inclusions.  In many samples of Group D, large shell 

fragments also appear alongside the fossils. 

In addition to these major groups, 26 samples were classified into three minor groups, A/B, 

C, and E.  The ten samples classified A/B contain ambiguous foraminiferous population that 

could belong to either Group A or B.  The 6 samples in Fossil Group E also bear similarities to 

groups A and B but here the fossils are very sparse and do not include any of the forms most 

characteristic of either A or B, making it likely that Group E represent a separate fossil 

population.  Fossil Group C consists of 10 outliers, containing a variety of different microfossil 

populations and a few instances of pottery with shell tempers but lacking fossils.     
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As Table 5.13 shows, the fossil groups do not correlate extremely closely with the coarse 

fraction groups described in the previous section, with the exception of Fossil Group A that 

clusters with CF Group 4B.  Fossil Group B is fairly evenly represented across Coarse Fraction 

Groups 2.a, 3, and 5.a.  The other major group, Fossil Group D, is closely related to Coarse 

Fraction Groups 4.c, 5.a, and 5.b.  When the fossil groups are plotted against the chemical data, 

however, there is a remarkable correlation of Fossil Groups A and D with NAA Groups 1 and 3, 

respectively (Figure 5.14).  Fossil Group B does not correlate with any single group, but appears 

to be most characteristic of samples clustering whose trace element and major metal (Co and Fe) 

proportions are similar to those found in NAA Groups 4 and 5. 

The close correlation of Fossil Groups A and D, and NAA groups 1 and 3, indicates that  



 

 232 

 



 

 233 

chemical variation in those groups is not only related to the relative proportions of constituents, 

like felsic minerals and limestone or microfossils in the coarse fraction.  Rather than representing 

different proportions of materials that are potentially from the same source, the distinct fossil 

populations in groups A, B, and D suggest that the carbonate sedimentary materials in these 

different groups comes from distinct geological formations.  Each of those formations is 

characterized by distinctive fossil facies that are themselves related to (presumably) different 

geological ages and depositional conditions.  For instance, free-floating planktonic foraminifera 

such as those found in Fossil Group B are most common in rocks formed from sediments 

deposited in ocean basins, whereas bottom-dwelling benthic foraminifera are found in shallower 

marine environments such as lagoons or reefs (Flügel 2010, 481).  These distinct fossil-bearing 

geological materials may have found their way into the pottery in our sample in the form of 

‘natural temper,’ as remnants of the parent rock in calcareous clays, or as sediments transported 

through natural mechanisms into the clay deposits used by ancient potters.  Another possibility 

— which seems particularly likely in the case of Fossil Group D — is that the fossils are part of 

ground limestone or carbonate temper that was added to clays as part of the potters’ recipe. 

Further examination of these fossils and comparative study of potential geological sources 

are necessary to fully draw out their compositional implications for the pottery of the Bay of 

Cádiz.  The study of fossils in pottery thin section needs to be supplemented by examination of 

fossil groups in their original lithic context, which would allow a better classification and 

identification of specific fossil species using the depositional context for the fossils (relationship 

to bedding planes, geopetal structures)(Flugel 2010, 400-402).  The preliminary results described 

above provide a clear, independent corroboration for the bulk chemical compositional groups 

NAA1 and NAA3, which overlap with Fossil Groups A and D, respectively.  The presence of 
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distinct foraminifera populations demonstrate that the two chemical groups are the product of 

different raw materials — of either temper or clay (or perhaps both) — being used by the potters 

who manufactured them.  The correlation between those raw materials and 

typological/chronological variation, and the consequences for our understanding of colonial 

pottery production in the context of the Phoenician-indigenous encounter of the 8th-6th centuries 

BCE, are explored in the next chapter. 

 

5.3.  Provenance   

Provenance was determined for the chemical and petrographic compositional groups 

described above, using three techniques:  1) By looking at likely provenance of samples 

belonging to reference Sample Groups 2 and 3, of known (or likely) provenance.  2) The 

comparison of the NAA results with those of a previous study by Behrendt and Mielke (2011).  

3) The geological materials in the samples with known geological formations around the Bay of 

Cádiz.  Although there are different levels of certainty for the provenance assigned to each 

group, it is clear that the majority of the studied pottery from CDB was produced locally in the 

Bay of Cádiz region.  A consistent minority of the vessels — specifically, amphorae —  can be 

traced back to the Mediterranean Coast of Iberia, to the site of Cerro del Villar and the Vélez-

Málaga region.   

 

5.3.1.  Sample Groups 2 and 3  

5.3.1.1. Sample Group 2 and NAA1 = Coarse Fraction Group 4.b = Faunal Group A 

The clearest case for provenance involves Sample Group 2 and chemical group NAA1 

which, as we have seen, overlaps significantly with Coarse Fraction Group 4.b and Fossil Group 
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A.  All sherds in Sample Group 2 were assigned to group NAA1 following analysis at MURR, 

and those same sherds all came from fills in 6th-5th century kilns at the sites of Camposoto and 

Torre Alta, on the Island of San Fernando.  This relationship between San Fernando and NAA1 

is corroborated by both the pXRF and the petrographic analyses based on coarse fractions and 

microfossils.  An additional piece of evidence comes from Sample Group 3, which contained two 

ceramic kiln slags also recovered during excavations of the kilns at Camposoto (samples PAJ015 

and PAJ203), both of which were also found to belong to chemical group NAA1.  Taken 

altogether, this constitutes an extremely strong case for locating production of materials in group 

NAA1 (= Coarse Fraction Group 4.b = Faunal Group A) at San Fernando in the Bay of Cádiz.   

Previous archaeometric examination of 5th century amphorae from the kilns at Camposoto by 

Miguel Angel Cau Ontiveros does not even question whether the raw materials used in those 

amphorae — identical to my PAJ007-009 — were available locally (Cau Ontiveros 2007).  My 

evidence corroborates Cau’s intuition that these are local products using local raw materials, and 

strengthens it by adding the evidence of kiln slags (PAJ015 and PAJ203) with the same 

composition as the amphorae.  However, my attempt to verify the assumption of production with 

local materials using two samples of clay collected at nearby Torre Alta (PAJ013-014 in Sample 

Group 3) was not entirely succesful:  Both clay samples were outliers in the NAA study, 

although PAJ014 consistently clusters close to the NAA1 group — which is the kind of chemical 

relationship we would expect between a raw clay source and the final products whose chemical 

signature is modified by tempering materials added in the manufacturing process.  More 

information on the question of raw materials will be available soon, as a result of pending 

analysis of roughly 50 clay samples from the Bay of Cádiz, Villamartín and Málaga that were 
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collected in March 2014.43 

 

5.3.1.2. Sample Group 3 and Composition Groups Local to the Bay of Cádiz 

Sample Group 3 consists of a variety of non-pottery ceramic materials that were sampled as 

references on San Fernando and at CDB.  Three of these samples were part of the batch that 

underwent NAA, while the others were only studied using pXRF and petrography.  The three 

submitted to NAA suggest local provenance in the Bay of Cádiz for two groups — NAA1 and 

NAA4.  The two ceramic slags from Torre Alta (PAJ015 and PAJ203) and their relationship to 

NAA1 have already been discussed above.   

The third sample (PAJ065) from Sample Group 3 to be submitted to NAA is a fragment of a 

bread oven or tabun from CDB.  The tabun fragment was recovered in the late 8th century fills 

that sealed the final occupational phase of the ‘Phoenician Quarter’ on the site’s southeastern 

spur.  Sample PAJ065 is an original member of group NAA4, which strongly suggests that the 

group was produced either locally at CDB, or with raw materials that were available a short 

distance from the site:  The large quantities of clay necessary for constructing the bread ovens 

found in each domestic unit on the site would probably not have been transported over large 

distances. 

The other samples from Sample Group 3 were only studied using pXRF and petrography.  In 

PCA and bivariate plots of the pXRF data, none of these samples clusters consistently within the 

90% ellipses of the five NAA compositional groups.  Petrographic analysis assigned these 

samples to Coarse Fraction Groups 5.c and 4.a.  Fossils were either absent or indeterminate in 

                                                

43 I am carrying out this project in collaboration with Dr. Antonio Sáez Romero, a recent graduate of the 
University of Cádiz, and Prof. Salvador Domínguez-Bella of the University of Cádiz Department of Earth 
Sciences. 
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the reference samples from CDB, while those from San Fernando belong to groups A and A/B 

(as expected in Coarse Fraction Group 4.a).  While the results are not as clear cut as had been 

hoped when the samples were collected, then, Sample Group 3 clearly corroborates the local 

origin of NAA1 = Coarse Fraction Group 4.a = Fossil Group A in the Bay of Cádiz, and also 

suggests that Coarse Fraction Group 5.c also has a local origin.  Given the relative compositional 

similarity of Coarse Fraction Groups 4a-c and 5a-c from the petrographic standpoint, I take the 

results for Sample Group 3 to preliminarily suggest a local Bay of Cádiz for all members of these 

groups. 

 

5.3.2.  Comparison with Behrendt and Mielke 2011 

The results of NAA for samples PAJ001-PAJ100 were compared to the results of Behrendt 

and Mielke’s recent study of 224 ceramic objects (predominately pottery sherds) from 19 sites 

(mostly Phoenician colonies) in southern Iberia and Morocco (2011, 139).  Through PCA of 

NAA data, Behrendt and Mielke were able to identify 10 compositional groups, but only 162 of 

the 224 pottery samples were assigned to a group, the other 62 sherds being classified as outliers 

(ibid, 193-194).  Provenance for the 10 compositional groups was established using a version of 

the criterion of abundance, namely the assumption that the most common compositional group 

from each site was locally manufactured.  In some cases this certainly seems justified — as at 

Cerro del Villar where production of a wide range of ceramics was demonstrated by examination 

of the remains from a pottery production workshop (Barceló et al. 1995) — but a more 

systematic approach to provenance using geological reference materials would have greatly 

strengthened their study’s conclusions.  Of particular relevance to the present study is that 

Behrendt and Mielke identify the Bay of Cádiz as the provenance for their compositional clusters 
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5 and 6 (henceforth BM5 and BM6).  One of the surprising results of the comparison, which is 

described in greater detail below, is the finding that many of the samples from CDB match 

compositional groups whose provenance was determined by Behrednt and Mielke to be in the 

Vélez-Málaga region (BM1-4) and Cerro del Villar (BM7). 

In order to examine the relationship between Behrendt and Mielke’s findings and the results 

of NAA in my own study, a spreadsheet was created in Excel containing the elemental 

concentrations for each sample that was reported by Behrendt and Mielke (Appendix D; see BM 

2011, 223-227).  PCA of the log-transformed values allowed me to roughly replicate Behrendt 

and Mielke’s results using JMP 11 (Figure 5.15), although the separation of groups is not as clear 

as that reported by Behrendt and Mielke (BM 2011, 174, Abb.15a) – perhaps a result of using 

different algorithms for the PCA.  Next, the results of the analysis at MURR for samples 

PAJ001-100 were loaded alongside Behrendt and Mielke’s data and examined using PCA.  The 

PCA included all 17 elements reported by Behrendt and Mielke (Sc, Cr, Fe, Rb, Sb, Cs, La, Ce, 

Sm, Eu, Tb, Yb, Lu, Hf, Ta, Th, and U).  After a first PCA, Behrendt and Mielke’s sample PhöK 

193 was dropped because it is an extreme outlier to the dataset.  PCA of the resulting dataset was 

quite successful, explaining 67.4% and 9.71% respectively for the first two components for a 

total of 77.11%.  A bivariate plot of values for these first two components is shown in the lower 

part of Figure 5.15. 

Figure 5.15 shows that Behrendt and Mielke’s groups overlap with NAA1 and especially 

with NAA2.  Groups NAA3, NAA4, and NAA5, however, are clearly chemically separate from 

Behrendt and Mielke’s groups, and as we will see later this can be attributed to the fact that those 

compositional groups are primarily associated with indigenous forms, not Phoenician ones.  In  
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contrast, NAA1, NAA2, as well as Behrendt and Mielke’s groups are found predominantly in 

pottery that is morphologically Phoenician.  Also worth noting in Figure 5.13 is the fact that 

samples PAJ057 and PAJ074 — the only members of Coarse Fraction Groups 1.c and 2.b to 

have been submitted to NAA — plot well apart from any of Behrendt and Mielke’s 

compositional groups.  Finally, we also see that the subset of NAA elements selected by 

Behrendt and Mielke for their study make it possible to differentiate the groups distinguished in 

our analysis, at MURR. 

 

 

 

5.3.2.1. Groups NAA3-4, and Coarse Fraction Groups 1.c and 2.b 

Behrendt and Mielke’s study has important consequences for the determination of 
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provenance in our study.  First, our groups NAA3-4 and Coarse Fraction Groups 1.c and 2.b 

were not among those groups attested by Behrendt and Mielke.  From the standpoint of NAA, 

these groups could either (a) come from locations unstudied by Behrendt and Mielke, or (b) be 

produced using raw materials in locations studied by Behrendt and Mielke but that were not 

found in significant quantities in their study.  A plot of Behrendt and Mielke’s outliers alongside 

our compositional groups reveals that their study may have included samples with similar 

chemical composition to our groups NAA3, 4, and 5 (Figure 5.16).  Only one of Behrendt and 

Mielke’s outliers plots within the 90% confidence ellipse for groups NAA3 and NAA5, 

respectively, but six or seven of Behrendt and Mielke’s outliers fall within both groups NAA1 

and NAA4.   
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5.3.2.2. Behrendt and Mielke and NAA1 

Behrendt and Mielke’s data allow a more substantial discussion of our groups NAA1 and 

NAA2.  The compositional similarity of NAA1 and BM5-BM6 is clear from Figure 5.15.  Since 

the provenance of NAA11 on San Fernando is almost certain based on the results of 

compositional analysis of Sample Group 2 (see above), the similarity of NAA1 to BM5-6, in 

turn, suggests that Behrendt and Mielke were correct in assigning their groups BM5 and BM6 to 

the Bay of Cádiz (Figure 5.17).   An interesting point that requires further exploration is that the 

5th century samples from San Fernando (Camposoto and Torre Alta) do not fall within the 90% 

ellipses for groups BM5 or BM6.  Instead, only the earlier (8th-6th century) samples from CDB  
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overlap with Behrendt and Mielke’s compositional groups.  This suggests that there may be a 

significant chemical distinction within NAA1, distinguishing between products of the colonial 

Phoenician and Punic periods (possibly resulting from use of different parts of the same clay 

beds). 

 

5.3.2.3. Behrendt and Mielke and NAA2 = Coarse Fraction Groups 1a-b 

Comparison of group NAA2 with Behrendt and Mielke’s Vélez Málaga and Cerro del Villar 

groups (from the southern Mediterranean coast of Spain) demonstrates that provenance for 

NAA2 can be assigned to that region, and that moreover the different compositional subgroups 

of NAA2 correspond to chemical distinctions already noticed by Behrendt and Mielke.  Those 

authors found that several elements made it possible to distinguish between their compositional 

groups (Behrendt and Mielke 2011, 177, Abb.17).  Our study confirms this, and a plot of log-10 

ppm concentrations for Cr vs. Sb clearly draws CF Group 1a and BM7 together away from the 

Vélez Málaga groups BM1-3 (Figure 5.18).  We can conclude from this that Coarse Fraction 

Group 1.b comes from the Vélez-Málaga region, while CFGroup 1.a can be more specifically 

associated with the site of Cerro del Villar (based on its similarity to Behrendt and Mielke’s 

compositional group BM7).  If we exclude BM7 and CFGroup 1a, a plot of log-10 ppm 

concentrations for Sb and Rubidium (Rb) shows that CFGroup 1.b plots mostly within the 90% 

confidence ellipse for groups BM1 and BM2 (Figure 5.19), and the best fit for CF Group 1.b 

appears to be BM2.   Together these comparisons allow us, with a measure of confidence, to 

equate CF Group 1.a with BM7, and CF Group 1.b with BM2 (or, possibly, BM1). 
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5.3.3.  Geology and Provenance in the Bay of Cádiz and Beyond 

Comparison of the pottery mineral and rock inclusions with known regional geological 

formations is a widely used measure of provenance.  For discerning provenance at the local level 

within the Bay of Cádiz this is difficult, since the bay’s geological makeup is fairly 

homogeneous, and there has been little investigation of the geological raw materials that would 

provide a baseline for fine-grained distinctions (but see Dominguez Bella 2006).  A  

mineralogical approach is more successful when it comes to discerning allochthonous geological 

materials, such as the metamorphic rocks and minerals found in NAA2 and 1.c, or the weathered 

igneous rocks in NAA5a (=Coarse Fraction Group 2a-b). 
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The Bay of Cádiz features a predominant geological base of calcareous rocks and clays 

deposited in the latter part of the Cenozoic Era, and that lie over a Mesozoic substratum of marls, 

gypsum, and limestones that emerges in sparse outcrops throughout the region (Domínguez-

Bella 2008, 119; Moral Cardona et al. 2005).  The majority of the materials in the project sample 

appear to be related to the Cenozoic Era, with the exception of Coarse Fraction Group 2a-b 

which contain dolerite that appears sporadically as igneous intrusions in the Triassic (Mesozoic) 

formations (Domínguez-Bella 2006).44  Some previous archaeometric research has examined 

pottery from the Bay of Cádiz, but descriptions do not usually go beyond its high concentrations 

of calcium carbonates that serve to distinguish it from products of other population centers of 

SW Iberia such as Huelva (Galván 1986).  When more detailed petrographic investigation of 

Phoenician and Punic materials from the Bay of Cádiz has taken place, it has sometimes engaged 

the question of raw materials (Domínguez-Bella et al. 2003), but not always (Cau Ontiveros 

2007).  Although compositional studies of local ceramics have noted some chemical and 

mineralogical variation, they have rarely described that variation in its relationship of the 

variation in geological raw materials (López Amador, Ruiz Mata, and Ruiz Gil 2008; Carretero 

Poblete, García Gimenez, and Feliu Ortega 2004). 

Many of the region’s major geological formations are exposed in the vicinity of CDB (Baena 

1983; 1987)(Figure 5.20).  The site itself sits on a small Triassic outcrop, but by far the most 

plentiful geological substratum in the area consist of limestones, marls, and conglomerates dating 

to the more recent Miocene (23.03 to 5.33 million years ago) and Pliocene (5.33 to 1.806 mya) 

epochs of the Neogene period.  The best known of these formations are the ‘moronitas’ white 

marls (upper Miocene) that are widely used today in the local viticulture; the piedra ostionera 
                                                

44 As noted in an earlier footnote, the raw materials of the Bay are being investigated as part of an 
ongoing project.  
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(‘oyster stone’), a distinctive conglomerate which as its name indicates has a high concentration 

of oyster shells, which is ubiquitous in colonial era structures in nearby el Puerto de Santa María 

and dates broadly to the Pliocene epoch; and the Upper Miocene calcarenites (carbonate 

sandstone/coarse limestone) of the Sierra de San Cristóbal, which were intensively quarried in 

the modern period and were used to construct the cathedrals at Jerez de la Frontera and El Puerto 

de Santa María. 

 

 

 

5.3.3.1. NAA1 = Coarse Fraction Group 4.b = Faunal Group A  

As noted above, the results of chemical analysis by NAA indicate a local provenance for 

group NAA1 with a high degree of certainty:  All samples in Sample Group 2 (the San Fernando 
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kilns) belong to NAA1, and NAA1 overlaps with Behrendt and Mielke’s compositional groups 

BM5 and BM6, which they also situate in the Bay of Cádiz.  Mineralogically, NAA1 = Coarse 

Fraction Group 4.a also fits well within the local geological context of the Bay (Appendix C).  

The limestone and fossiliferous inclusions can be traced to the Miocene/Pliocene materials that 

are common in the region (see above).  The dominant quartz and feldspar fractions, as well as the 

diverse rock fragments and heavy minerals found in smaller quantities, all make sense if we 

consider the intense sedimentary processes that result from the Bay’s position at the mouth of 

two rivers and just south of the Guadalquivir.  The quartz and feldspars in the local pottery could 

also be related to the Pleistocene glacial sediments that appear in various places around the edges 

of the Bay (Figure 5.19), but other sources are possible.  Cau Ontiveros’ petrographic study of 

materials from the Camposoto kilns yielded similar compositional descriptions to our own group 

NAA1 (Cau Ontiveros 2007, 271-274).  Cau notes that the presence of rounded to sub-rounded 

quartz inclusions can sometimes bring about confusion of the Bay of Cádiz pottery with 

materials from North Africa — where rounded, aeolian sand is a commonly used pottery temper 

(Cau Ontiveros 2007, 275).  

 

5.3.3.2. Other Groups Local to the Bay of Cádiz  

Other groups that are probably local to the Bay of Cádiz include NAA3-4; Coarse Fraction 

Groups 4-5; and Fossil Groups B and D.  The local provenance of group NAA4 seems likely 

since it includes the late 8th century bread oven sample PAJ065 from CBD.  From a petrographic 

standpoint, this group also includes a fairly diverse range of fabrics with various combination of 

grog, clay globules, and possibly mixed clays.  For all this variability, mineralogically there are 

no mineral or non-mineral inclusions in this group to contradict the assumption of local 
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provenance. 

A local provenance in the greater Bay of Cádiz is also highly likely for group NAA3 (=Fossil 

Group D) and Fossil Group B (which consists mostly of outliers to groups NAA1 and NAA3, 

many of which cluster close to or within 90% ellipse for NAA4).  Although a more detailed 

examination of the raw materials is needed, the plentiful microfossils that characterize these 

groups can be reasonably related to major Miocene geological formations such as the Moronitas 

marls and the derived ‘tierras albarizas’ (white earths), which contain high proportions of silicate 

fossils. The presence of fossiliferous limestone alongside fossils in Fossil Group D suggests 

either its addition as a temper (potential sources are plentiful) or the use of a particularly marly 

clay source.  

 

5.3.3.3. Metamorphic Group NAA2 = Coarse Fraction Groups 1a-c  

As is clear from the discussion above and Figure 5.20, the metamorphic components in 

Group NAA2 have nothing in common with the geology of the Bay of Cádiz.  This corroborates 

the results of the chemical analysis in which NAA2 consistently plots separately from NAA1-

NAA3-NAA4 cluster.  Since metamorphic rocks are found in several regions adjacent to SW 

Iberia (e.g., the Betic Cordillera and South Portuguese Zone), the comparison of our results to 

those of Behrendt and Mielke provides more compelling evidence for provenance than does the 

mineralogical examination.  That comparison demonstrates that Coarse Fraction Groups 1.a and 

1.b correspond respectively to Behrendt and Mielke’s compositional groups BM7 and BM2.  Our 

examination joins other petrographic studies of materials from sites like Cerro del Villar and 

Toscanos and allows a more detailed microscopic and mineralogical understanding of those 

chemical compositional groups (González Prats 2008). 
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Subgroup 1.c remains a bit of a mystery in terms of provenance.  It has broad mineral 

similarities but also some distinct differences when compared to NAA2.  The only member of 

1.c to have been studied by NAA (sample PAJ057) was revealed to have distinct chemical 

composition from either NAA2 or Behrendt and Mielke’s groups (Figure 5.13).  Since 1.c 

consists entirely of R1 amphorae typical of the Gibraltar region, the group probably comes from 

an unidentified southern Iberian or North African source.  The metamorphic nature of the group 

allows us to narrow that area down further to regions with a known metamorphic geology, such 

as the South Portuguese zone, or the Betic Cordillera of Spain and Rif mountains of North Africa 

(Domínguez-Bella 2006). 

 

5.3.3.4. Dolerite Group NAA5 = Coarse Fraction Group 2a-b 

As we have seen, the chemical composition of group NAA5 seems to be related not only to 

its fine fraction — as is frequently assumed to be the case in bulk chemical analyses —  but also 

to the dolerite that is used as temper in large quantities.  My identification of this rock as dolerite 

was confirmed by Salvador Domínguez Bella based on a dozen photomicrographs that were sent 

to him.  This rock constitutes a major clue to the provenance of this group since igneous rocks 

are, as we have seen, not a major formation in the Bay of Cádiz.  While this initially suggested 

an allochthonous origin for this compositional group, we must consider the fact that some 

members of this group overlap with (or are very close to) group NAA3 in elemental plots and 

PCA.  This can probably be attributed to the use of similar clays, as is evidenced by the presence 

of 10-30% microfossils in the fine sand range.  These microfossils are mostly globular 

(planktonic?) foraminifera, and appear to be of the same types that are encountered in Coarse 

Fraction Group B and D, where they were interpreted as a possible indicator for the use of 



 

 250 

Moronitas marls, or a similar fossil-bearing clay.   

The facts listed above support the notion that the rock fragments found in CFGroups 2a-b 

consist of local dolerite — and therefore that NAA3, NAA5, and members of Fossil Group B are 

all formed with similar clays, and it is the rock fragments that account for the majority of the 

chemical difference seen in NAA5.  Although there are no major formations of dolerite in the 

region, dolerite blocks are frequently present in the Triassic marls and clays that are found 

throughout the Bay of Cádiz (Domínguez-Bella 2008, 119) and there is, moreover, a long 

(pre)history of dolerite exploitation among the local population preceding the period of our study 

(Ramos Muñoz et al. 1998).   The use of dolerite as a temper in ceramics can thus be explained 

in terms of long-term preferences for this raw material on the part of the Bay’s indigenous 

population. Moreover, the idea that these rock fragments come from beyond the Bay of Cádiz is 

difficult to sustain.  For one, it makes explaining the chemical similarity of NAA3 and NAA5 

difficult.  Second, it leaves us with two unlikely scenarios for explaining the presence of the 

NAA5 pottery at CDB, one being that we are dealing with importation over a long distance of 

sometimes very coarse handmade vessels, and the other being that it is the raw material — the 

rock itself — that is being transported, which seems equally unlikely given the mean temper 

procurement distances for potters in ethnographic case studies (Arnold 1985; Arnold 2006).  

In the case of Coarse Fraction Group 2.b, there is little that can be said concerning 

provenance, other than that the group is probably also from the Bay of Cádiz, but is clearly made 

from a different clay than CF Group 2.a.  It is noteworthy that the dolerites in CF Groups 2.a and 

2.b are somewhat distinct in thin section, with the 2.b rock displaying exclusively first order 

birefringence (greys, yellows and oranges), in contrast to group 2.a, which features high first 

order and low second order birefringence colors.  As noted earlier, 2.b is also marked by absence 



 

 251 

(or in rare cases, trace proportions) of microfossils, and is made with a distinctive soil which 

fires to a red color (rather than tan or orange, as do the Cádiz clays, based on our sample).  These 

distinctive petrographic features join the strong chemical evidence — CFGroup 2b member 

PAJ074 plots separately from any of the groups in Behrendt and Mielke’s study, as well as in our 

own (Figure 5.13) — to suggest production using different raw materials from that in group 2.a.  

Although a local production is still the most likely, in my opinion, it is noteworthy that dolerites 

(known locally as ofites) and other intrusive igneous rocks are attested throughout the lower 

Guadalquivir valley along the western margins of the Betic Cordillera (Morata, Domínguez-

Bella, and Morales 1996; Domínguez-Bella 2006). 

 

5.3.3.5. Coarse Fraction Group 6 

The methods used in this study yielded no clear indicators for provenance for Coarse 

Fraction Group 6.  Chemically, the group plots consistently between the Bay of Cádiz groups 

and those from the greater Málaga region (Figure 5.9).  The fabrics for the group are fairly 

diverse, but they share a similar mineral composition, often with metamorphic minerals 

reminiscent of those from Group NAA2.  The groundmass in these samples, however, is more 

similar to that encountered in Group NAA1 (with the exception of PAJ035 in which the fabric is 

too dark for examination).   This chemical and petrographic ambivalence suggests that these 

might come from the foothills to the East of the Bay (perhaps Villamartín where indigenous 

pottery production is attested?), or some other area where sedimentary formations typical of the 

Bay of Cádiz come into contact with the metamorphic formations of the Betic Cordillera. 
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5.4. Conclusions Concerning Composition and Provenance  

Chemical analysis using NAA distinguishes 5 compositional groups in the sampled pottery, 

while pXRF provides evidence for an additional 3 chemical groups (Table 5.5).  Petrographic 

examination of mineral and rock fragments, as well as of diagnostic fossil and microfossil 

populations, largely corroborates the results of the chemical analysis, while identifying 

subgroups not apparent from a chemical standpoint, and making it possible to explain much of 

the variation in the sample set.  Two petrographic vectors for composition were found to provide 

slightly different groupings of the project samples, both of which are compatible with the 

chemical results.   The first includes composition and relative proportions of the coarse fraction, 

which are best suited to differentiating between samples from the Bay of Cádiz and samples that 

are imported from nearby regions, and also make it possible to identify major raw material  
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groups within the samples from the Bay of Cádiz (i.e., the felsic and calcareous sands of CF 

Groups 4-5, and the dolerite of CF Groups 2a-b).  The second petrographic compositional vector 

consists of distinctive microfossil populations found in the samples from the Bay of Cádiz 

region, and which are most suited to identifying subgroups within Coarse Fraction Groups 4a-c 

and 5a-c  (whose composition is otherwise quite similar).  Provenance for these chemical and  

petrographic groups is determined by (i) comparison with reference samples of known 

provenance (Sample Groups 2 and 3); (ii) comparison with the results of previous NAA research 

(Behrendt and Mielke 2011); and (iii) comparison of mineral inclusions visible in thin section 

with the regional  geology (Figure 5.21).  Only one compositional group, NAA Group 2 (= 

Coarse Fraction Groups 1.a-c), is clearly imported from the southern Mediterranean coast of 

Spain.  Most of the remaining samples (the vast majority of the pottery studied) can be 

confidently ascribed to local production in the broader Bay of Cádiz region.  The clearest case 

for local provenance includes members of Petrogroups 4 and 5 that are both petrographically and 

chemically identical to materials from the early Punic kilns on the island of San Fernando 

(Sample Group 2). 

These compositional traits make it possible to examine diachronic and typological clustering 

of raw material acquisition among the potters of the Bay of Cádiz, as a first step toward the study 

of technology and colonial social dynamics, the topic of Chapter 6.  
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CHAPTER 6. TECHNOLOGICAL PRACTICES AND COLONIAL DYNAMICS 

 

The first half of this chapter examines raw material selection as a primary technological 

metric.  Based on results of previous chapter, this is a trait that we can discuss with a high level 

of confidence.  After examining raw material acquisition, those results will be compared with a 

visual examination of the samples focusing on vessel morphology as a reflection of production 

technique, and on surface treatment.  The resulting technological trends provide a basis for a 

discussion of colonial dynamics at work in the social context of pottery production in the Bay of 

Cádiz.  These are compared with economic significance of the settlement’s ceramic acquisition 

patterns throughout the two centuries covered by this study, providing new insights into socio-

economic processes at CDB and in the Bay of Cádiz between c. 750 and 550 BCE. 

 

6.1 Composition as Raw Materials: General Trends 

The study of composition and provenance provides a basis for examining trends in the raw 

materials used by the potters producing the studied pottery.  This section examines broad 

typological and chronological trends in raw material use among the project samples, using the 

three vectors for composition described in the previous chapter (coarse fraction, microfossil 

groups, and chemical makeup). 

 

6.1.1.  Broad Diachronic Trends in Composition 

Diachronic trends in composition provide insights on changing production and consumption 

of ceramics at CDB.  These are explored below based on the different perspectives provided by 

coarse fraction proportions and fossil populations.  
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6.1.1.1. Coarse Fraction Groups  

Table 6.1 shows the distribution of coarse fraction groups over the four occupational phases 

that were sampled at CDB.  Several trends are clear, in spite of the relatively small sample size 

for some of the groups in question.  If we look at the proportions of Coarse Fraction Groups 

within each period, we find that overall, CFGroup 4b makes up nearly one third of all the 

samples collected for this project, and that moreover it is the most numerous coarse fraction 

group in each phase.  Another important trend is the sharp decline in the number of coarse 

faction groups at the end of the 7th century:  Thirteen groups are attested at the outset of the 7th 

century, and only 9 in the late 7th century, a number which shrinks even further to 7 groups by 

the mid-6th century BCE.  In the Early Colonial phases, important quantities of groups 2b, 3, 5a 

and 4c are also recorded.  This changes in the Late Colonial phases, when Coarse Fraction 



 

 257 

Groups 2 and 3 dwindle and disappear, and subgroups 4a, 4c increase, alongside continued 

importance of subgroup 5a and 5b.  All other groups make up less than 10% of the sample for 

each phase. 

The mid-7th century BCE is a turning point for the most diagnostic coarse fraction groups 1, 

2, and 3. The majority of the CFGroup 1 samples are from the 8th and early 7th century, and there 

is a sharp decline in the proportion of this group in the period between 625-550 BCE.  These 

samples from the Mediterranean coast of Spain not only appear in smaller numbers in the later 

periods, but there is also decreased diversity in their origins:  Subgroups 1b and 1c are not 

attested at all after 675 BCE, and samples from Cerro del Villar (Subgroup 1a) are the only 

Mediterranean imports in our sample in the Late Colonial phase.  Like CFGroups 1b-c,  

CFGroup 3 is not attested following the mid-7th century.  Dolerite-tempered CFGroup 2 has a 

slightly different chronological distribution, with a peak in the late 7th-early 6th centuries when 

subgroup 2b is most plentiful, but the group disappears by the mid-6th century phase.   

The diachronic distribution for Coarse Fraction Group 4 follows an opposite trend, and the 

group becomes more important over time at CDB.  Subgroups 4.a and 4.b are not present in the 

earliest phase of the sample, only appearing in the late 7th/early 6th century phase.  CFGroup 4.a 

is only attested by 2 samples when it first appears, but in the following two phases it becomes 

one of the largest compositional groups attested in the sample.  Subgroup 4.b is present in all 

four phases, and its proportion in the pottery from each phase grows from 23% in the mid-7th 

century to nearly 40% by the mid-6th century.  It is noteworthy that 4.a and 4.b are the coarse 

fraction groups attested in Sample Group 2, from the late 6th and early 5th century kilns at 

Camposoto and Torre Alta. 

Coarse Fraction Group 5 and 6 do not show any clear diachronic trends.  Subgroup 5.c, 
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which disappears in the late 6th-7th century, consists of only three samples in the earlier phases, 

and the absence of such a minority group in the later phases is probably not significant.  The 

other two CFGroup 5 subgroups, 5.a and 5.b, make up a relatively stable, if minor, proportion of 

the sampled pottery throughout the periods in question.  The same can be said for CFGroup 6 

despite its smaller numbers. 

 

 

 

6.1.1.2. Fossil Groups and Products from the Bay of Cádiz 

Because microfossils are diagnostic of raw materials used in the Bay of Cádiz, it is worth 

comparing the distribution of microfossil groups and coarse fraction groups over time.  Whereas 

the coarse fraction metric is probably biased towards potter’s paste recipes, the microfossil 

groups provide a more independent perspective on raw material composition.  The diachronic 

distribution of microfossil groups among samples with a provenance in the Bay of Cádiz (i.e., 

excluding CFGroups 1 and 6) is summarized in Table 6.2.   

As expected, Fossil Group A follows a similar trend to CFGroup 4.b:  It is present in all four 
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phases and its proportion of the total ceramics per phase increases steadily over time.  In 

addition, Fossil Group A is the only one attested in the samples from the Punic kilns at San 

Fernando.  The two other major fossil groups, B and D, are also present in all four phases, 

suggesting more continuity in use of raw materials in the Bay of Cádiz than is indicated by 

coarse fraction evidence.  It is noteworthy all the same that both Fossil Groups B and D are more 

numerous than A in the earliest phase, and that both groups register a decline in the Late 

Colonial Phase — in the mid-6th century for Fossil Group B, and earlier in the late 7th century for 

Fossil Group D.   

As with the coarse fraction groups, the fossil evidence reveals a clear trend for the increase 

over time of one group of raw materials in the ceramics at CDB, and the corresponding decrease 

of those raw materials most prominent in the Early Colonial Phase.  This may be partly due to a 

shift in the sample population:  Cazuelas are absent from the Late Colonial sample groups, and 

Gray Wares only appear in the late 8th/early 7th century phase.  Let’s turn now to look more 

closely at the patterning of raw materials within the sampled pottery types. 

 

6.1.2. Broad Typological Trends in Composition 

Clear compositional trends distinguish the five pottery types in the sample, and make it 

possible to suggest association between compositional groups and indigenous or Phoenician 

production. 

 

6.1.2.1. Coarse Fraction Groups 

As is evident in Table 6.3, the provenance of our samples patterns clearly with their 

typology:  The imported CFGroups 1 and 6 are overwhelmingly composed of transport 
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amphorae fragments.  The only imported samples that are not amphorae are two cazuela 

fragments.  It is somewhat surprising that none of the Red Slip plates in our sample was 

imported, as previous research suggests that those vessels circulated frequently between 

Phoenician settlements in the greater Gibraltar Region (e.g., Peserico 1999; Behrendt and Mielke 

2011). 

 

 

 

CFGroup 1 from the Málaga region is made up exclusively of amphorae, suggesting a 

sustained economic relationship between colonies like Cerro del Villar and CDB, particularly in 

the 8th and early 7th centuries BCE.  In contrast, the dolerite rich CFGroup 2 is attested only CII 

bowls and cazuelas, and in a single Gray Ware bowl. Similarly, CFGroup 3 is attested only in 

CII bowls and in a single cazuela sherd.  Both CFGroup 2 and 3, from a typological standpoint, 

are therefore clearly associated with the indigenous sphere, which confirms the view from their 
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composition: The dolerite rock that distinguishes CFGroup 2 has a long history of use for tool 

production by the Bay of Cádiz’s Bronze Age cultures, and the evidence from our ceramics 

indicates that long term continuity in the use of this raw material was not only limited to the 

production of stone tools.  The coarse grog fragments in CFGroup 3 would have given a ceramic 

paste a similar texture and feel as the dolerite rock.  From a functional standpoint, the grog could 

have provided a ready alternative to dolerite if that rock was unavailable.  Alternatively, the grog 

may have had symbolic meaning for those producing the pots, a possibility that is well attested 

cross-culturally: Use of grog in many societies is understood as a means of re-appropriating the 

essence of broken vessels, which provides social continuity between generations of potters  (c.f. 

e.g., Gosselain and Livingstone-Smith 2005; Brück 2006a; 2006b).  The occasional presence of 

grog within grog inclusions in our sample reinforces the notion that grog use was an established 

tradition among certain potters or communities of potters in the Bay of Cádiz, and not merely an 

ad hoc choice based on functional criteria. 

Locally in the Bay of Cádiz, the dominant compositional group CFGroup 4b is 

overwhelmingly represented in Gray Ware bowls and Red Slip plates.  This, combined with the 

absence of 4b among the cazuelas — the only positively indigenous form in our sample — 

makes a strong case for associating CFGroup 4b with the Phoenician production sphere.  Smaller 

numbers of CII bowls were also made with this coarse fraction group, but (somewhat 

surprisingly given the groups frequency in Red Slipped plates) no amphorae.  CFGroup 5b has a 

similar distribution among the types as 4b, but it is less common and does not favor specific 

types as clearly as CFGroup 4b.  Only one piece of pottery belongs to group 5c, which is 

otherwise only attested in tabun bodies.  CFGroup 4a is also represented in non-ceramic samples 

from Sample Group 2, but the majority of the group consists of amphorae, with a couple CII 
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bowls and a Red Slip plate.  CFGroups 4c and 5a are attested in every pottery type, with 4c 

showing a slight preference for Gray Ware, CII bowls, and Red Slipped plates.  CFGroup 5a, in 

contrast, is a little more common in cazuelas and CII bowls.  

Patterns in the composition of the different pottery types suggest common raw material 

acquisition patterns, and the possibility of common production contexts.  The best example is 

that of the Gray Wares and Red Slip plates, of which the majority is made with CFGroup 4b, but 

which are also attested in fabrics belonging to CFGroups 4c and 5a-b.  The presence in our 

sample of a single Gray Ware sherd with dolerite inclusions (CFGroup 2a) hints at some 

diversity in the production of these distinctive vessels, echoing the already common notion that 

Gray Wares were a mixed form that bridged the Phoenician and indigenous cultural spheres. 

The CII bowls show the clearest evidence of mixing both Phoenician and indigenous raw 

material acquisition patterns. The CII type includes many examples made with dolerite and grog 

— temper types that are otherwise only attested in the indigenous cazuelas.  At the same time, 

other samples of the CII type are made with CFGroups 4b and 5b that are more closely 

associated with the Gray Wares and Red Slip plates discussed above. 

The amphorae have a distinct distribution, as we have seen, and include the near totality of 

imports characterized by metamorphic coarse fraction components allochthonous to the Bay of 

Cádiz (CFGroups 1 and 6).  None of the amphorae are made with dolerite or grog inclusions, 

temper groups that appear to be used exclusively in the production of the Bay’s indigenous 

tableware types.  It is likely that indigenous storage and cooking jars — none of which were 

included in our sample — would reveal similar patterns in raw material use. 
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6.1.2.2 Fossil Groups and Products from the Bay of Cádiz 

The microfossil groups confirm the typological trends in composition observed in the coarse 

fraction groups above, as is shown in Table 6.4.  Fossil Group A is overwhelmingly associated 

with the Gray and Red Slip wares, which makes sense given the fact that this group overlaps 

with CFGroup 4b.  Fossil Group B, like CFGroups 4c and 5a, is attested in all the types sampled.  

And Fossil Group D further corroborates the association between types C1 and the cazuelas, as 

well as providing more robust evidence for the production of Gray Wares using what appear to 

be typically indigenous raw materials: Fossil Group D does not appear in any of the Red Slip 

plates or amphorae, but it is present in three samples of the Gray Ware. 

 

 

 

6.1.3. The Chemical Perspective 

The temporal and typological trends described above based on petrographic factors can also 

be identified in the results of the chemical analysis.  The groups based on NAA of samples 

PAJ001-100 and on the pXRF study of samples PAJ001-203 reveal similar trends to what was 
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seen in the coarse fraction and fossil groupings. 

Table 6.5 confirms the ascendance by the 6th century of group NAA1, which correlates 

closely with CFGroup 4b and Fossil Group A.  Groups NAA2 and pXRF6, corresponding to 

metamorphic CFGroups 1 and 6, reflect the presence of those imported groups at CDB 

throughout the 8th-6th centuries, while also recording the sharp drop-off in imports from the 

Mediterranean coast of Andalusia in the Late Colonial Period.  Groups NAA5 and pXRF2b 

(=CFGroups 2a and 2b, respectively) reflect the drop off in dolerite-tempered fabrics in the Late 

Colonial Period and their complete disappearance by mid-6th century phase.  There are no 

diachronic chemical trends for groups NAA3 and NAA4. 

 

 

 

Table 6.6 shows the expected distribution of the NAA and pXRF groups among the types 

sampled.  Group NAA1 is concentrated in Gray Wares and Red Slip wares, with a minority of 

amphorae.  Group NAA2 and pXRF6, the imported metamorphic fabrics, are exclusively 

amphorae with the exception of 2 cazuelas belonging to group pXRF6.  Group NAA3 patterns 
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more clearly typologically than it did diachronically, and seems to reinforce the relationship 

between types CII, Gray Wares, and cazuelas — the indigenous component of our sample.  

Group NAA4 however, shows no significant typological clustering.  Finally, dolerite-tempered 

groups NAA5 and pXRF2b are associated exclusively with the indigenous CII bowls and 

cazuelas, with a single Gray Ware sherd hinting at diversity in production contexts for that last 

type. 

 

 

 

6.1.4.  General Trends in the Raw Materials: Changing Production and Consumption 

Patterns at CDB 

The diachronic and typological trends we have seen above overwhelmingly indicate that a 

transition in production and exchange of ceramics took place at CDB between the early and late 

7th century BCE, which corresponds to the transition from what I have termed the Early Colonial 
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(c.800-675/650 BCE) and Late Colonial Periods (c. 650/625-550 BCE).  As we saw in Chapters 

1 and 2, the 7th century is already acknowledged to be a time of widespread transition in the 

Phoenician diaspora, and the raw materials used in producing the pottery from CDB sheds some 

light on that transition. 

To understand the changes of the 7th century, we must first understand the significance of 

different raw material groups at CDB.  The metamorphic groups (CFGroups 1 and 6) are 

distinctive since they are imported from outside the Bay of Cádiz, and moreover are attested 

almost exclusively in amphorae.  Our overview of by-type distribution of the compositional 

groups also reveals what appear to be ethnic preferences for certain raw materials.  The clearest 

instances of this are CFGroups 2 and 3, which are distinguished respectively by dolerite and grog 

inclusions, and which appear exclusively in pottery types that can be visually attributed to the 

indigenous sphere.  These include cazuelas and CI bowls that are attested in the pre-Phoenician 

phase, as well as CII and Gray Ware bowls that are appear in the late 8th century BCE and 

become mainstays of the SW Iberian ceramic assemblage in the 7th and 6th centuries.  Another 

example of a correlation between composition and ceramic traditions is the case of CFGroup 

4b=Fossil Group A, raw materials that are very numerous in our sample and concentrated among 

Red Slip plates and Gray Ware bowls.  It is striking that this common raw material group is 

completely absent from the typically indigenous cazuelas, and only sporadically attested in CII 

bowls.   

These three raw material groups — metamorphic imports, local ‘indigenous’ grog and 

dolerite tempers, and the local ‘Phoenician’ CFGroup 4b — show important diachronic 

variability that hinges on the 7th century BCE.  The imported vessels and local indigenous fabrics 

make up considerable proportions of our entire sample for the Early Colonial phase (16% and 
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25% respectively of 91 samples), but they drop off sharply in the Late Colonial phase starting 

with in late 7th century, when each group makes up less than 4% of 79 samples (3 samples each).  

This is due in part to the fact that no cazuelas were available for sampling in the Late Colonial 

phase, but as Table 6.3 shows, that type only makes up half of the grog and dolerite tempered 

samples, so the absence of cazuelas in the Late Colonial phase cannot, alone, explain the sharp 

drop in the proportion of indigenous compositional groups.  Finally, CFGroup 4b (=Fossil Group 

A) follows an opposite trajectory to the ‘indigenous’ and metamorphic groups, as it grows more 

numerous in the Late Colonial Phase at 35% of the samples, from making up only 21% of our 

samples in the Early Colonial Phase.  

As a preliminary interpretation of these shifts, we can suggest that the drop-off in imported 

amphorae is indicative of changing acquisition patterns for bulk goods, and a growing 

importance beginning in the 7th century of local production of cereals, horticultural products, and 

fish — the most likely contents of R1 amphorae.  The disappearance of raw materials favored in 

indigenous ceramics, in turn, may suggest either the disappearance of technological traditions 

using those materials, or alternatively a change in ceramic acquisition patterns at CDB with 

preference for products made with different raw materials.  The growth of CFGroup 4b in the 

Late Colonial Phase reflects the growing importance of what appears to have been a distinctly 

Phoenician mode of production, focused on wheel made Red Slip plates and Gray Ware bowls, 

using raw materials including marly clays with a mix of calcareous and felsic very fine sands and 

silts (whether these are the product of geogenic or anthropogenic causes is not yet clear).  Coarse 

fraction subgroups 4a and 4c, made with the same types of raw materials at CFGroup 4b, 

underscore the same trend: Together they make up 10% of the Early Colonial Phase samples, but 

30% of those from the Late Colonial Phase. 
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With these broad trends in mind, let us now turn to a closer examination of diachronic trends 

in composition for each of the pottery types in our sample. 

 

6.2. Compositional and Raw Material Trends by Type 

Broad typological and diachronic trends in raw material distribution suggest that the 7th 

century saw major transitions in pottery production around the Bay of Cádiz.  A local, 

Phoenician mode of production — represented by CFGroup 4 and subgroup 4b in particular — 

seems to have gradually supplanted traditionally made indigenous products at CDB (CFGroups 2 

and 3).  At the same time, imported amphorae from the Mediterranean Coast of Andalusia 

(CFGroup 1) decrease sharply in the Late Colonial Phase, in favor of locally made amphorae, 

which suggests the growing importance of local production in bulk commodities commonly 

transported in such vessels (including grain, wine, olive oil, and salted fish).   

In this section, we will take a closer look at diachronic compositional trends within each type 

sampled, with one eye towards evidence that might reinforce the chronological patterns 

identified above, and the other towards new or contrasting trends. 

 

6.2.1. Amphorae  

Table 6.7 summarizes the diachronic distribution of samples with different compositions 

measured by coarse fraction, microfossil group, and chemical analysis.  One interesting aspect of 

the amphorae is the diversity of fabrics that are attested in this group, which stands in contrast to 

the distinctive absence of the three diagnostic groups much discussed in the previous pages: 

CFGroups 2, 3, and 4b.  Another important trend that emerges from this closer examination is 

that the imported amphorae in CFGroup 6 appear only in the late 8th century phase, and then in  
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the Late Colonial Phase, they replace imports from CFGroups 1b-1c.  This requires us to nuance 

our previous evaluation of the economic changes that took place at CDB in the 7th and 6th 

centuries, suggesting that instead of decreasing imports overall, the site may have instead simply 

re-oriented part of its trade in R1 amphorae and their products to a different site or region.  One 

compelling candidate for such a re-orientation, given the metamorphic composition of CFGroup 

6 and its chemical similarity to the materials from the Málaga region, would be the Rif 

Mountains of Morocco (an extension of the Iberian Betic Cordillera). 

Despite a possible re-orientation of CDB’s trade in the 7th century, however, our sample also 

indicates a sharp increase in amphora production in the Bay of Cádiz sometime in the 7th century.  

Assuming our sample to be representative of broader regional trends, the local production of R1 

amphorae in the Bay of Cádiz is almost non-existent in the Early Colonial Phase.  In the Late 

Colonial Phase, in contrast, local products are dominant, and show considerable variety in coarse 

fraction and chemical composition.  The microfossil populations are harder to gauge, since 

fossils in the amphorae fabrics were often heavily damaged, making identification of the fossil 

groups difficult at best.  Nevertheless, there appears to be some diversity in the amphora 

composition from the paleontological perspective as well. 

 

6.2.2. Red Slipped Plates 

A closer look at the Red Slipped plates suggests three phases for these, disrupting the Early 

Colonial-Late Colonial distinction that up till now has dominated our discussion (Table 6.8).  

Three distinct patterns can be seen in the composition of the Red Slipped plates.  First, in the 

mid-8th century, CFGroup 4b dominates, although this is only partially reflected in the correlated 

groups Fossil Group A and NAA1. Nevertheless, the compositional picture is relatively simple  
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compared to the next phase, spanning the late 8th to late 7th centuries BCE, where we see a 

proliferation of other compositional groups among the Red Slipped plates, including CFGroups 

4c and 5a, in addition to Fossil Groups B and E.  From the perspective of the coarse fractions, 

this trend seems to intensify through time with a maximum in CFGroups 4c and 5a during the 

late 6th century phase.  This stands in stark contrast to the last phase in the mid-6th century, when 

the Red Slipped plates are highly homogeneous compositionally:  Only one group is attested 
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using microfossil and chemical factors, and only one of ten samples belongs to a coarse fraction 

group other than 4b. 

The lack of imported Red Slipped plates in our sample contrasts with the findings of the 

previous study by Behrendt and Mielke which — from a much smaller sample of 36 sherds from 

CDB, Cádiz, and the nearby site of Campillo — identified two imported Red Slipped vessels (a 

plate and a bowl) from the greater Málaga region (Behrendt and Mielke 2011, 198-202).  The 

bowl was from the Calle Ancha site in Cádiz, but the plate was from CDB itself (B&M’s sample 

Phök093).  Our results indicate that the importation of Red Slipped vessels (or of any other of the 

sampled tablewares) from outside the Bay of Cádiz was an exception — and not the norm — at 

CDB. 

 

6.2.3. GIb1 and CII Bowls 

The petrographic evidence corroborates my assumption of filiation between that the GIb1 

and CII bowls, but suggests a more diverse pattern of production for the CII bowls (Table 6.9).  

The GIb1 bowls — larger, deeper vessels that appear only in the mid-8th century phase — were 

made primarily with fabrics featuring dolerite and grog inclusions, and microfossils of groups G 

and D.  With the transition to smaller and shallower CII bowls in the late 8th/early 7th phase, we 

see continuity in these same inclusion categories but also the addition of several other 

compositional groups (coarse fraction subgroups 2.b and 5.b, and microfossil group C).  The 

relationship between GIb1 and CII bowls is less clear from the chemical results, however.  None 

of the GIb1 bowls belong to NAA3, which is prominent in the later CII bowls.  Conversely, 

group NAA4 includes roughly half of the GIb1 bowls but is absent from CII bowls in the 

subsequent two phases.  This may simply be due to sampling error, however, since the chemical  
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results show continuity in NAA5, as well as a number of chemically indeterminate samples 

between the mid-8th century type GIb1 samples and their late 8th century type CII counterparts. 

 There are two noteworthy diachronic shifts in the composition of CII bowls between the late 

8th century and the mid-6th century, but these appear in the coarse fraction without registering as 

clearly in microfossil populations.  The first shift takes place in the 7th century, and consists of 

the appearance of CFGroup 4b and the disappearance of grog tempered fabrics among the CII  

bowls.  This suggests a transition in production of type CII, as production with traditional raw 

materials ceases and we see an adoption of raw materials that were exclusively associated with 

Phoenician Red Slipped Plates in the 8th century.  The second shift occurs slightly later in the 

early 6th century, this time with the disappearance of dolerite tempered fabrics that are absent in 

the mid-6th century sample.  While the latter shift is clearly expressed chemically by the 

disappearance of groups NAA5 and pXRF2.b, the transition in the 7th century does not appear in 

a table of the chemical groups by phase for type CII. 

 

6.2.4. Cazuelas (Carinated Bowls of Type A.I/II.a) 

The objective in sampling the cazuela type was not to describe its own variation, but to use it 

as a known indigenous type for comparison with the other tablewares in our sample.  Since the 

cazuelas were only attested at CDB in the two earliest phases of our sample (corresponding to 

the Early Colonial Phase), there is indeed little chance of identifying any significant diachronic 

changes (Table 6.10).  Four aspects of this type’s composition are nevertheless worth 

mentioning. 

First, and as hoped, this type makes it possible to ascribe the dolerite and grog tempers 

(CFGroups 2 and 3) to the indigenous sphere, a connection confirmed by the presence of those 
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same groups in the type GIb1 samples from the 8th century (which are described in the previous 

section).  Second, all three of our chronological vectors (coarse fraction, fossils, chemical 

composition) point to a slight decline between the mid-8th and late 8th centuries in the variety of 

fabrics among the cazuelas.  Combined with the subsequent disappearance of the cazuela form 

from CDB’s repertoire at the end of the 7th century, this contraction in compositional variety 

might be a sign of a decline either in the production of the cazuelas, or in their circulation 

throughout the region. 

 

 

 

The third point of note is that the cazuelas include the only imported tablewares in our entire 

sample — two samples that belong to CFGroup 6 (=pXRF group 6), and date to the mid-8th 
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century phase.  On one hand, it should be noted that the provenance of CFGroup 6 is still 

unclear, so despite the petrographic and chemical indications that it is allochthonous  

(metamorphic temper and chemical similarity to the Málaga group), CFGroup 6 could 

still, potentially, have a local origin.  On the other hand, the possibility that these two cazuelas 

were imported is an opportunity to underscore how striking it is that all of the Red Slip Plates 

and Gray Wares in our sample appear to be local to the Bay of Cádiz.   

Fourth, and last, the importance of CFGroup 5a among the earliest cazuelas in our sample, 

and its corresponding absence among the earliest Red Slipped wares or amphorae, indicates that 

this coarse fraction group may be associated with indigenous production just like the dolerite and 

grog groups.  The indigenous association of CFGroup 5a is further corroborated by its presence 

in one of the indigenous GIb1 bowls of the mid-8th century phase. 

 

6.2.5. Gray Ware Bowls 

Gray Ware bowls first appear at CDB beginning in the late 8th century, and become an 

important part of the site’s ceramic assemblage in the 7th century.  These vessels have similarities 

to both indigenous pottery (they are fired in a reducing atmosphere, and sometimes burnished in 

geometric patterns on the interior) as well as to Phoenician wares (vessels often have a thick slip, 

homogeneous surface colors suggesting kiln firing, as well as thin walls, fine fabric, and 

homogeneous morphology that suggest they were wheelmade).  As we have already seen, these 

mixed affinities with indigenous and Phoenician traditions appear to be corroborated by the 

compositional trends in the group (Table 6.11).  Like the Red Slipped Plates, the Gray Wares in 

our sample are distinguished by the dominance of fabrics belonging to CFGroup 4b.  However, 

some of the earliest Gray Wares in our sample also belong to CFGroup 2.a (with dolerite temper) 
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or to Fossil Group D, suggesting a connection to the indigenous cazuelas and GIb1/CII bowls. 

 

 

 

By the late 7th century a marked preference can be seen among the Gray Wares for CFGroup 

4b (=Fossil Group A =NAA1), to the detriment of more indigenous compositional features like 

dolerite temper or the mixed fossils of Fossil Group D.  This trend towards compositional 
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homogeneity seems most likely to reflect one of two processes.  First, homogeneity could result 

from preferential procurement of ceramics on the part of consumers at CDB from one producer 

or community of producers working with the same raw materials (CFGroup 4b).  Alternatively, it 

could indicate increased homogeneity in the raw materials used to produce Gray Ware bowls, or, 

to put it another way, a decline in the production of this type among artisans working with 

traditionally indigenous raw materials (CFGroups 2a-b, 3, and Fossil Group D). 

 

6.2.6. Synthesis and Conclusions Concerning Raw Materials 

The trends we have seen so far suggest interesting chronological and typological patterns in 

the composition of the sampled ceramics.   

 

6.2.6.1. Fossil Groups A and D: The Early and Late Colonial Phases 

Fossil Groups A and D, as we have seen, appear to be respectively characteristic of 

Phoenician and indigenous raw material acquisition practices in the Early Colonial Phase.  In the 

samples from the mid- and late-8th century, Fossil Group D appears in 15 samples, all of which 

can be assigned with confidence to the indigenous sphere: The 6 earliest, from the mid-8th 

century are cazuelas and GIb1 bowls, both clearly indigenous forms.  In the next phase, the late 

8th century, Fossil Group D continues to be represented in cazuelas and in the successors of form 

GIb1, the CII bowls.  In addition, three of the Gray Ware samples (which first appear in this 

phase) belong to Fossil Group D.  In contrast, Fossil Group A is only attested among Red Slip 

plates in the mid-8th century phase, and then again in 8 more samples of the same type in the late 

8th century.  The same fossil population also appears in 7 of the Gray Ware samples in the first 

part of the 7th century.  To summarize, in the Early Colonial Phase we see a clear trend: Fossil 
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Group D appears exclusively in indigenous forms, while Fossil Group A is present only in 

Phoenician forms, but both are attested in the mixed Gray Ware style of pottery. 

The distribution of Fossil Groups A and D following the 8th century suggests a narrowing of 

indigenous production in the Late Colonial Phase.  Indeed, Fossil Group D is only found in CII 

bowls of the late 7th and mid-6th centuries.  In contrast, Fossil Group A — which was associated 

with the earliest Phoenician products in our sample — is the predominant fossil group in both 

Gray Wares and Red Slip wares in the Late Colonial Phase, and even a single CII type bowl 

from that period belongs to Fossil Group A.  Thus, to the contraction of distinctly indigenous raw 

materials containing type D fossils in the 7th century, there corresponds a relative expansion of 

the type A fossil group, which in the Early Colonial Phase was clearly associated with 

Phoenician products.  

 

6.2.6.2. Summary of Trends in the Raw Materials  

A number of diachronic and typological patterns in composition — directly attributable to 

the choice of raw materials during production of the pottery — have been identified in our 

discussion.  Patterns among the samples local to the bay of Cádiz shed light on distinct 

indigenous and Phoenician spheres of production, and their fates over the course of the colonial 

period, the focus of our study (c. 800-550 BCE).  There are also clear trends in the importation of 

pottery ostensibly made outside of the Bay of Cádiz, and these provide information about the 

economic development of the settlement at El Castillo de Doña Blanca. 

 

6.2.6.2.1. Local Production Trends in the Bay of Cádiz 

In the Bay of Cádiz products at CDB, several indigenous raw material acquisition practices 
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disappear at the onset of the Late Colonial Phase, while others continue to be attested but in 

reduced numbers.  In contrast, the raw materials most clearly associated with Phoenician 

production in the mid-8th century (our earliest sampled phase) grow steadily throughout the 

Colonial Period at CDB, and make up an important part of the sample in the late 7th and 6th 

centuries. 

1) The clearest pattern consists of distinctive temper groups that appear only in indigenous 

vessels (CFGroups 2 and 3), and disappear by the latest, mid-6th century phase in our study.  The 

disappearance of these temper groups at CDB may be a result of a shift in consumption at the 

site.  It may also, however, indicate that the production traditions making use of those tempers 

ceased altogether, an alternative that would imply radical shifts in the indigenous way of life. 

2) Another compositional vector, the microfossils, indicate that some raw materials can be 

clearly identified with indigenous production, and that in contrast to the dolerite and grog 

tempers, their use continued all the way through to the end of the Colonial Period at CDB.  This 

is the case of Fossil Group D, consisting of a variety of foraminifera alongside larger fossils of 

gastropods and bivalves, often in a limestone matrix.  It is possible that the Group D fossil 

population results from the addition of a fossiliferous limestone temper to a clay naturally rich in 

foraminifera — a hypothesis that should be tested through further examination and possibly a 

quantitative examination of the coarse fraction.  Regardless of its exact origin, and especially if it 

results from a mixture of raw materials, Fossil Group D indicates that at least one group of 

indigenous potters (or, potters producing traditionally indigenous forms) maintained consistent 

raw materials acquisition practices throughout the Colonial Period at CDB.  In the Early Colonial 

Phase, these potters made both Cazuelas and GIb1/CII bowls, and they also briefly produced 

Gray Ware bowls (alongside other indigenous groups using dolerite and grog tempers) at the end 
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of the 8th and early 7th centuries BCE.  In the Late Colonial Phase, Fossil Group D is only found 

in CII bowls. 

3) Another trend consists of raw materials that appear in indigenous forms in the earliest 

phases of our sample, and later among vessels of the Phoenician repertoire (I.e., Red Slipped 

plates).  This is the case of Fossil Group B.  With Fossil group B, we may be dealing with 

Phoenician potters adopting raw material sources that had previously been used by indigenous 

groups.  This seems particularly likely since the potters producing vessels in CFGroups 2 and 3 

with Group B fossils appear to cease their work by the end of the 7th century.  

4) A dominant compositional trend is the production of Red Slipped Plates and Gray Wares 

using raw materials belonging to Fossil Group A, CFGroup 4b, and chemical group NAA1.  This 

compositional ‘supergroup’ is exclusively associated with the Red Slipped plates in the earliest 

phase of our sample.  By the early 7th century, 5 of the Gray Wares (half the sample for that 

type/period) also have this same composition.  In the Late Colonial Phase, these raw materials 

are predominantly associated with Red Slipped Plates and Gray Wares, and occasionally with 

other pottery types.  

5) A unique diachronic trend can be seen in Red Slip Plate composition.  This type is 

relatively homogeneous compositionally in the mid-8th and mid-6th centuries (consisting mostly 

of CFGroup4b/Fossil Group A).  In the intervening late 8th and late 7th century samples, 

however, we see considerable heterogeneity in the composition of the Red Slipped plates, which 

include members of Fossil Group B, NAA4, and CFGroups  4c, 5a, and 5b.   

6) Finally, locally produced R1 Amphorae are marginal in the Early Colonial Phase, but 

become the dominant amphorae in the Late Colonial Period.  Moreover, these Late Colonial 

Amphorae are compositionally diverse, suggesting that they were produced in a variety of 



 

 282 

locations around the Bay — a pattern that would make sense if these were being manufactured 

for the purpose of transporting agricultural goods.  The absence of amphorae made from 

typically indigenous raw materials (Fossil Group D, CFGroups 2 and 3) may indicate that 

indigenous groups were not producing amphorae, which would have important implications for 

the regional political economy.  Alternatively, and the more probable possibility in my opinion, 

is that indigenous potters were producing some of these amphorae, but that in doing so they 

adopted similar raw materials as those used by Phoenician potters who first introduced the 

amphora form to the region.   

 

6.2.6.2.2. Trends in the Imported Pottery 

1) It is striking, but perhaps not surprising, that the imported metamorphic fabric groups 

CFGroup 1a-c (=NAA2) are attested exclusively among amphorae at CDB.  In the previous 

chapter, we were able to pinpoint the provenance of these compositional groups to the Vélez-

Málaga region on the Mediterranean Coast of Andalusia.  The fact that this group consists 

exclusively of amphorae is significant because it confirms the importance of trade between CDB 

and the Phoenician colonies of the Mediterranean coast of Andalusia, not least of which was 

Cerro del Villar which is well represented among our sample (our subgroup CFGroup 1a, 

corresponding to Behrendt and Mielke’s group 7). The real surprise, however, was that these 

imported amphorae make up such an important proportion of all the sampled at CDB in the Early 

Colonial period: 15 out of 18 samples!  In contrast, in the Late Colonial Phase, the Vélez-Málaga 

amphorae make up only 3 out of 23 amphorae samples.  Such a change is most likely the result 

of a sharp change in CDB’s trade relationships, sometime in the 7th century. 

The only two imported tablewares in our sample are the two cazuelas in CFGroup 6 (which 
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are discussed below).  The absence of imported Red Slip plates in particular challenges the 

assumption — by myself and the excavators at CDB — that a fair number of the Red Slip plates 

in our sample would turn out to be imported. 

2) The only other imported compositional group is CFGroup 6 (=pXRF 6).  The Veléz-

Málaga amphorae in group NAA2=CFGroup 1 are probably from Phoenician colonies in that 

region, given their close compositional similarity to Phoenician ceramics examined by Behrendt 

and Mielke.  In contrast, CFGroup 6 cannot be as clearly related to a Phoenician origin because 

the group includes two Cazuelas (PAJ094 and PAJ093), a type which is clearly indigenous in the 

context of the Bay of Cadiz.  This may be evidence for the involvement of indigenous groups in 

overseas Phoenician activities, a fact that seems likely based on the appearance of SW Iberian 

handmade pottery at a number of Phoenician foundations in North Africa (e.g., Cañete and 

Vives-Ferrándiz 2011).  The trade in cazuelas cannot be excluded since the previous study by 

Behrendt and Mielke (2011, 198-202) found evidence for imported tablewares (although in this 

case it was a Red Slip bowl and plate) at CDB and the Calle Ancha excavation in Cádiz.  Finally, 

we should note the possibility that our identification of CFGroup 6 as an imported group is not 

final, and so it is possible that we are dealing here with a somewhat marginal group of ceramics 

from the greater Bay of Cádiz (for instance, the foothills of the Betic Cordillera to the East).  The 

presence of metamorphic geological formations in the area would need to be investigated in 

order to corroborate this last option. 

 

6.2.6.2.3. Some Thoughts Looking Back from Punic San Fernando  

All of the amphorae among our reference samples from the island of San Fernando belong to 

CFGroup 4b, Fossil Group A, and group NAA1.  In light of this fact, it is noteworthy that 
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amphorae with this composition do not appear at all in our samples from earlier, Colonial Period 

CDB.  Also worthy of note is the fact that the late 5th century amphorae from San Fernando are, 

from the standpoint of our study, an extension of the well established colonial period production 

of CFGroup 4b Red Slip plates and Gray Wares (related forms of which were still in production 

at San Fernando in the late 6th and 5th centuries — see samples PAJ001-006).  Were amphorae 

not in production earlier at San Fernando, when other forms were already being produced in the 

Colonial Period with raw materials from (or indistinguishable from those on) the island?  It is 

possible that such production was going on, but that the amphorae never came to CDB, or that 

they used slightly different raw materials (e.g. CFGroups 4a, 4c).  Production of amphorae at San 

Fernando may have become more intensive, however, in the late 6th and 5th centuries due to the 

economic reorganization of the bay, when the exportation of salted fish arose as a major industry 

in the region.  San Fernando was no doubt one of the closest clay sources to the processing sites 

for fish and garum, which would have taken place as close to the Gulf as possible.  Earlier in the 

colonial period, the R1 amphorae from the Bay of Cádiz may have been used to transport mostly 

land-based products such as grain, wine, oil, or salted meat.  The raw materials and resulting 

compositional patterns in our 8th to mid-6th century amphorae would thus reflect a more inland 

pattern of production.   

An interesting implication of this interpretation is that the majority of the Red Slip and Gray 

Wares sampled at CDB were produced out on San Fernando, relatively close to Cádiz.  Perhaps 

the Red Slip plates with composition CFGroup 4b had some degree of prestige or desirability a 

due to their place of manufacture?  The early prominence of CFGroup 4b among the mid-8th 

century Red Slip Plates in our sample could suggest that San Fernando was the location of one of 

the first Phoenician potters’ workshops in the Bay.  This fact may have been enough to confer 
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status and desirability on its products. 

 

6.3. Diachronic Trends in Morphology and Decoration 

Macroscopic examination of the different types in our sample provides a broad view of 

technological trends further down the production chaîne opératoire, specifically those concerned 

with vessel formation and surface treatment.  This section examines synchronic and diachronic 

trends in vessel morphology and decoration. 

It should be noted that for each type I attempted to collect as homogeneous a sample as 

possible.  The many morphological subgroups described below were not intentionally selected 

for, but rather represent the most homogeneous representation of each type that could be found, 

for each phase, among the excavated remains at CDB.  In some types and phases it was possible 

to collect a highly uniform sample (e.g., the Red Slip bowls from the mid-6th century BCE).  For 

other types and periods the sample is, on the contrary, highly heterogeneous (e.g. Late Colonial 

R1 amphorae).  The ‘ideal’ types that were prioritized in the sampling are those illustrated in 

Chapter 4. 

 

6.3.1. Amphorae  

The amphora sample from CDB is particularly diverse form in terms of rim shapes, which 

along with rim diameter constitutes the basis for their morphological study. Five morphological 

subgroups can be distinguished in the Early Colonial Phase, and four in the Late Colonial Phases 

(Figure 6.1).  The first group (i) includes the standard 10111 rim shape which is upright and 

pointed, with a slight curve on the interior and an occasional groove at the exterior base of the 

rim.  Subtype (ii) includes slightly shorter, rounded upright rims with a fairly horizontal  
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shoulder.  Members of subtype (iii) are similar to (ii) but with taller and moderately flaring rims.  

Subtype (iv) is also similar to (ii) but features a steeper shoulder.  Subtype (v), finally, has an 

upright and pointed rim, but a sharp bevel on the rim interior distinguishes this group from 

subtype (i).   

The Late Colonial Period amphorae are notable by a very different set of rims — which often 

feature considerable internal thickening characteristic of the 10121 amphorae — as well as 

generally steeper shoulders.  In the Early Colonial phase the slope of the shoulder tends to be  

relatively gentle, departing from the base of the rim at roughly a 15-20º angle.  In the Late 

Colonial amphorae, this angle increases considerably to 30º, or sometimes close to 40º.  By the 

end of the 7th century, most of the Early Colonial subtypes disappear, except subtypes (iii) and 

(iv), which merge to yield Late Colonial subtype (vi) with steep shoulders and flaring rims.  

Subtype (vii) is similar to (vi) but features exaggerated flaring.  Two other novel forms appear, 

the first (viii) featuring diminutive rims that rise vertically or at an angle from the shoulder — 

which in this subtype is noticeably more horizontal.  Subtype (ix) features very short, knobby 

rims (in a variety of shapes).  Finally, an isolated mid-6th century sample, PAJ168, may be an 

early exemplar of early Punic amphorae with vertical shoulders. 

An additional diachronic trend is the steadily increasing amphora rim diameter through all 

four phases (Table 6.12).  The average rim diameter in amphorae from the earliest phase is 9.4 

cm, but by the mid-5th century the average has risen to 11.8 cm.  The trend is subtle, but 

consistent through each of the four phases sampled, and the standard deviation of the rim 

diameters for each phase is also constant, between 1 and 1.1 cm (with the exception of the late 

8th century phase where a single sample with a 14 cm diameter skews the results slightly 

resulting in a standard deviation of 1.9 cm.  If that sample is removed the mean rim diameter for 



 

 289 

the phase is still 10.4 cm, however, confirming the diachronic trend). 

 

 

 

6.3.2. Red Slipped Plates 

Red Slip Plates, like the amphorae, show a major shift in the late 7th century, when the P1/P2 

form declines and is replaced by the morphologically distinctive P3 form, which goes on to 

dominate the assemblage in the mid-6th century.  In our sample, there is no phase where the P2 

form predominates, and the only definite P2 exemplar comes from the late 7th century phase 

(sample PAJ027).  The majority of plates in the mid- and late-8th century phases have rims that 

are very close to 35mm in length, making it difficult to place them clearly in the P1 (<35mm) or 

P2 (>35mm but <55mm) class.  It is also striking that the rims in our late-8th century sample are,  
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on the whole, shorter than those in the preceding mid-8th century, suggesting that the steady 

increase of Red Slip plate rim length over time may not hold at CDB.  Full publication of the 

site’s excavated materials will hopefully clarify this issue, as the sample size considered here is 

quite small. 

There is some continuity from the mid-8th to the late-8th century, but distinct subtypes appear 

in each.  Three subtypes can be distinguished among the plates of the mid-8th century, all  

variants on the P1/P2 form.  Subtype (i) appears only in the earliest phase (as well as in one 

possible sample in the late 7th century phase), and consists of vessels with horizontal rims whose 

tip is either rounded or slightly pointed.  Subtype (ii) has horizontal rims with a rounded, 

sometimes thickened point that droops down slightly — as if the potters had held the rim 

between their fingers and applied slight pressure to its underside.  Subtype (iii) features rims 

similar to those in subtype (i), but which rise gently rather than sitting horizontally. 

In the late 8th century, subtypes (ii) and (iii) are also attested.  Surprisingly, considering the 

supposed trend toward longer rims, the rims in the late 8th century subtype (ii) samples are 

noticeably shorter than those in the early 8th century.  Subtype (iii) shows considerable internal 

variability in both phases.  The late 8th century also sees the appearance of subtype (iv), featuring 

diverse very short rims (again belying the idea of a diachronic trend towards longer rims), both 

pointed and rounded. 

As stated earlier, the late 7th century phase sees considerable changes in the Red Slipped 

plates, although the sherds in this phase were very fragmentary compared to the preceding and 

succeeding periods, making their classification somewhat challenging.  Subtypes (v) and (vi) 

appear for the first time in this phase, the first consisting of standard elongated P3 rims, and the 

second consisting of P3 rims that are particularly thick (between 8-10mm, versus the 6mm 



 

 293 

average subtype v).  By the mid-6th century, only P3 forms are attested, although there is 

considerable variety in the rim shape, which can be rounded, flared, square, or square with a 

groove. 

The slipping of the Red Slip plates changes in the late 8th century.  In the earliest, mid-8th 

century phase, the slip covers the interior of the plate but is also applied to the outside of the rim, 

usually stopping just below a slight carination in the body.  Only one sample lacks this external 

slip in the earliest phase, but the trend is reversed in the following late 8th century, when only the 

interior is slipped for most plates (9 of 11 samples).  In the Late Colonial Phase, slips are 

exclusively applied to the interior of the vessels.  A notable decrease in the quality of the slips on 

the Red Slipped plates is noted in the mid-6th century phase, perhaps suggesting expedited 

production at that time. 

The rim diameter for the Red Slip bowls only changes significantly in the 6th century BC, 

when the average drops to 19.8 cm (Table 6.12).  The relatively low standard deviation of rim 

diameters in the 6th century, compared to the previous phases, suggests relative standardization 

of the vessel size compared to previous phases. 

 

6.3.3. Cazuelas (Type A.I/II.a) 

Cazuelas can be divided into two morphological subtypes.  The first and most common, (i), 

features an elongated, slightly s-shaped rim that comes in many variations, some thick and 

round, others narrow and pointed.  One particularly distinctive subgroup made up of samples 

PAJ096 and 106 features a sharp inward step of the vessel wall just below the rim.  The other 

subtype, (ii), is also attested in both the mid-8th and late 8th century samples, but becomes less 

common in the late 8th century.  Subtype (ii) consists of bowls with a straight wall and a rim that  
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is thickened on the inside, and like subtype i, it includes vessels both rounded and pointed rims.  

Only one of the 20 cazuela samples falls outside these two (admittedly fairly inclusive) groups: 

PAJ104 with a sharp carination and a distinctive, internally thickened rim that is pinched just a 

above the carination.  

All of the cazuela samples feature substantial internal and external burnishing, a trait that 

helps to distinguish them from other (usually coarser) handmade forms that occasionally  

approximate similar shapes.  A number of the cazuela sherds preserve distinctive internal burnish 

in geometric motifs.  Three patterns can be discerned, all of which feature a horizontally 

burnished rim.  The first pattern is found only in the straight-walled cazuelas of subtype ii, and 

features radial lines running diagonally out of the rim toward the vessel center (e.g, PAJ101).  

The second burnish pattern is best attested in the s-shaped cazuelas of subtype i, and consists of 

straight (e.g., PAJ107) or curved (e.g., PAJ103) crosshatching.  This pattern may also be present 

in two of the subtype ii cazuelas, but not enough of the internal surface is preserved to be certain 

(PAJ094-95).  A third pattern, which appears in the late 8th century, consists of complex, 

alternating patterns including (among others) cross hatching, radial lines, and thick burnished 

stripes (PAJ104, 106, 108).  It is worth noting that cazuela PAJ104 with a distinctive rim also 

features a uniquely complex burnishing of this latter type, further emphasizing its status as an 

outlier. 

Rim diameters for the cazuelas are roughly the same in both periods, with no apparent 

change (Table 6.12).  The vessel size is fairly variable in both phases, however, as indicated by 

the high standard deviation for rim diameters.  The minimum is 19cm and the maximum is 28cm. 
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6.3.4. GIb1 and CII Bowls 

Type GIb1 is a coarsely made deep bowl, and as is evident in Figure 6.4, the type is 

morphologically speaking fairly diverse.  Although the sampled sherds are of similar size and 

appearance, there is considerable heterogeneity in the rim shape and the apparent slope of the 

vessel wall preserved below the rim.  Little care appears to have gone into the shape of these 

vessels, and even less into their decoration as both the interior and external surface are unslipped 

with frequent extruding inclusions. Two tentative subtypes can be identified, the first (i) with 

squarish rims and straight walls, and the second (ii) with a bend or curve in the wall just below 

the rims, which come in a variety of shapes.  Both subtypes are present in the two 8th century 

phases, and a single, late member of subtype i (PAJ081) appears in the c. 625 BCE phase.  The 

one outstanding (but unique) morphological feature among the GIb1 samples is the incised 

decoration on the rim of PAJ066 (Figure 6.4). 

The smaller, shallower CII bowl begins to replace the GIb1 bowl at CDB in the late 8th 

century, at which stage it is rare and morphologically diverse, suggesting some experimentation 

before the crystallization of the final CII form that predominates in the Late Colonial Phase (7th 

and 6th centuries)(Figure 6.5).  The archetypal CII bowl at CDB has a straight or slightly curving 

wall that ends in either a simple, rounded rim (subtype i), or tapers to a point (subtype ii).  Both 

subtypes typically display considerable investment in the surface treatment, often in the form of 

burnished geometric patterns reminiscent of those found on the cazuelas (Type A.I/II.a).   

 In the late 7th century the CII bowls are fairly heterogeneous, with three subtypes shown in 

Figure 6.5.  The first (subtype i) features a simple rounded rim and straight vessel wall.  The 

second subtype (ii) features a thicker vessel wall with a tapered, pointed tip, while the third and 

least common subtype (iii) features a square rim.  The variety in rim shapes in this period is  
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Figure 6.4.  G.I.b.1 bowls from CDB, mostly from the Early Colonial Period.  The form 
consists of deep vessels with little investment in either shape or surface treatment.  The rims 
in the late 8th century phase appear to be slightly more diverse. Scale 50%.
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echoed by the variety of rim diameters (Table 6.12).  The CII bowls become more homogeneous 

in the mid-6th century, with only subtypes i and ii attested, as well as an outlier featuring a 

thickened, slightly inturned rim reminiscent of the Gray Ware bowls 20B (PAJ090).  

Assessing any kind of diachronic change in vessel size in the CII type is difficult due to the 

fact that many of the samples were not well enough preserved to measure the rim diameter, 

resulting in very small sample sizes for this metric.  Nevertheless, a decrease in rim diameter can 

be noted between the late 7th and mid-6th century samples, with a drop in the standard variation  

that mirrors the increased morphological homogeneity of the form in the latest phase of our 

sample (Table 6.12).  

The geometric burnished patterns that appear on the interior surface of many of the CII bowls 

echo the morphological trend in this group, with considerable heterogeneity in the late 7th 

century that seems to decrease by the mid-6th century (Figure 6.5).  The most common late 7th 

century burnishing decoration includes diagonal radial stripes, each stripe made with one or two 

strokes, with or without horizontal burnishing at the rim.  One sample (PAJ017) has both radial 

and crosshatched burnishing side by side, and another has crosshatching made with multiple 

strokes as well as horizontal burnishing at the rim (PAJ020).  In the mid-6th century, in contrast, 

two patterns appear to dominate. The first is attested in 4 samples and features radial burnishing 

made with several strokes, with a horizontally burnished rim (e.g., PAJ093).  The second pattern 

has a horizontally burnished rim with alternating patterns covering the internal surface of the 

bowl (mostly cross hatching and radial burnishing, see PAJ087).  Both of these patterns are 

strikingly reminiscent of decorations found on the cazuelas that predate these bowls by 150 

years, a clear sign of continuity in a decorative tradition that may have had symbolic meaning for 

the Bay’s indigenous population.  A final pattern attested on only one sample in the mid-6th 
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century consists of poorly executed crosshatching (PAJ089). 

 

6.3.5. Gray Ware Bowls 

As noted in Chapter 4, the Gray Wares are an exceptional group in the sample from CDB 

because they are particularly diverse in their earliest attestation in 7th century (in this they mirror 

the CII bowls discussed above).  Because they are very scarce in the late 8th and first decades of 

the 7th century, most of the Gray Wares in our “early 7th century” sample actually come from fills 

dated to approximately 675-625 BCE.  The earliest Gray Wares at CDB from the late 8th and first 

decades of the 7th century show similarities to both indigenous and Phoenician forms, but our 

sample favors the indigenous forms for practical reasons — the earliest ‘Phoenicianizing’ Gray 

Ware sherds are very small and delicate making them inappropriate for either destructive 

chemical or petrographic analysis. 

Morphologically our Gray Ware samples from the first three quarters of the 7th century can 

be separated into three groups (Figure 6.6).  First, samples that are nearly identical to indigenous 

CII bowls, but were categorized as Gray Wares due to their fine fabric, homogeneous shape, and 

wheel markings which together indicate that at least the final stages of manufacture took place 

on a fast wheel (see Roux and Courty 1995; 1998).  The second group consists of vessels with s-

shaped rims that share similarities with Phoenician carinated bowls (a form present in significant 

quantities at CDB, especially in the 8th century) but also, possibly, with indigenous cazuelas.  

The third morphological group are the first Caro type 20B samples — hemispherical bowls 

which at CDB feature an internally thickened rim (Caro Bellido 1989).  PAJ061, 062, and 064 

are a distinctive subset of these early 20B bowls with a curving wall and particularly knobby rim. 

By the late 7th century the 20B Gray Ware bowls are a well-established type.  Three subtypes  
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Figure 6.6. (A) Gray Ware morphological subtypes from the 7th century.  It is only well into 
the century that the Type 20 bowl appears. Scale 50%.
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can be distinguished, all of which appear in both the late 7th and mid-6th centuries.  The first (i) 

includes hemispherical bowls with inturned rims, a type which tends to be slightly larger and 

thicker as well.  The second (ii) includes shallower bowls or cups with either an inturned or 

slightly thickened rim, and a typically thinner vessel wall.  The third morphological subtype (iii) 

— and the most homogeneous — includes bowls with an internally thickened, somewhat knobby 

rim. 

Most of the Gray Wares are both slipped and burnished, one of the features that is  

reminiscent of the Phoenician Red Slip Ware tradition.  A small number of our Gray Ware 

samples features more distinctive decoration, however.  Three of the earliest Gray Ware samples 

display burnishing patterns on their internal surface that are identical to those in the cazuelas and 

CII bowls, with a horizontally burnished rim and radial or crosshatched lines below the rim.  A 

fourth sample from the late 7th century, PAJ025, is unique in terms of its decoration (and also for 

its everted rim).  The sherd, one of the shallow 20B bowls, has a roughly burnished horizontal 

line on the rim, and below it two lines that were incised into the slip in a manner reminiscent of 

medieval sgraffito wares. 

The rim diameters for the Gray Wares in our sample become both progressively smaller over 

time, and also slightly more homogeneous (Table 6.12).  The bowls of the earliest phase average 

23.4cm, but only 21.4cm and 20.1cm in the late 7th and mid-6th centuries, respectively.  The 

standard deviation in rim diameter also drops below 3cm for the first time in the final phase, to 

2.67cm. 

 

6.3.6.  Morphology, Surface Treatment, and Production 

The most significant trend that comes out of the previous pages is that the 7th century 
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brought substantial changes to every single type in our sample.  For well established Phoenician 

forms like R1 amphorae and Red Slip plates this takes the shape of substantial typological 

changes, while the two indigenous forms in our sample (cazuelas and GIb1 bowls) gradually 

disappear.  For the new forms that appear in CDB’s assemblage at the end of the 8th century — 

the CII and 20B (Gray Ware) bowls — the late 7th century marks the formalization of clear 

stylistic traditions.  

 

6.3.6.1. Rim Diameter 

There is a clear diachronic trend toward decreasing rim diameter (and consequently, vessel 

size) in tablewares, and a more subtle but consistent trend toward larger mouths on the 

10111/10121 amphorae (Table 6.12).  Table 6.12 summarizes the diachronic changes in rim 

diameter for each type, and shows that Red Slip plates, Gray Ware bowls, and CII bowls all tend 

toward a same average rim diameter — roughly 20cm — in the late 6th century.  Combined with 

the gradual disappearance of the large, deep bowl GIb1, this suggests that common consumption 

and culinary patterns were emerging at CDB during the Colonial Period, which transcended 

preferences related to vessel shape and appearance.  

If we use the standard deviation from the mean rim diameter as a measure of morphological 

homogeneity, we find that the tablewares in our sample are the most internally homogeneous in 

the 6th century.  In contrast, the three tablewares are at their most heterogeneous (again, using 

standard deviation as a measure) in the late 7th century.  This trend is confirmed when we 

examine the average standard deviation in rim diameter for all types combined, excluding the 

amphorae for which the standard deviation remains more or less constant throughout the period 

of our study.  In the mid-8th and late-8th centuries, the average standard deviation is 2.57cm and 
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2.42cm, respectively. In the late 7th century this jumps to 3.36cm, and then drops to 1.85cm by 

the final phase, c. 550 BCE.  Although this is just a single metric, it suggests that distinct 

processes were affecting ceramic production during the 8th, 7th, and early 6th centuries, 

respectively. 

 

6.3.6.2. Morphological Continuity 

Table 6.13 summarizes the results of the morphological description of each type, providing 

(a) the number of morphological subgroups identified by type, and by period, and (b) a 

qualitative measure of morphological continuity with the previous phase.  The late 8th century 

sees overall continuity with the preceding phase among the Phoenician amphorae and Red Slip 

plates, as well as the cazuelas, but new rim shapes appear in the GIb1 bowls.  As CII bowls and 

Gray Ware bowls appear in the late 7th century, they are characterized by high internal 

variability, which corresponds exactly to what we would expect from emergent ceramic forms 

that are being produced in a variety of contexts.  

Distinctive trends in morphology and variability appear in the Late Colonial period, 

confirming once again the importance of the 7th century as a hinge in production of the ceramics 

in our sample.  While the trend toward larger rim diameters continues among 10111/10121 

amphorae in the late 7th century, the rim shapes themselves change drastically.  The continuity in 

rim diameter size suggests that different norms were applied for different aspects of vessel 

morphology.  Thus rim shape for 10121 amphorae may have been largely up to the whim and 

fancy of the potter, while certain metrics (like rim diameter) were, in contrast, more 

standardized.  For the amphorae there is slightly more continuity going into the 6th century, and a 

stability in morphological subtype reminiscent of the transition between the mid-8th and the late-
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8th centuries. 

 

 

 

Red Slip Plates also register a sharp change in morphology during the late 7th century, with 

the appearance quasi ex nihilo of the new P3 form and only slight evidence of continuity in the 

major morphological groups of the 8th century.  The late 6th century witnesses the disappearance 

of any vestiges of the 8th century Red Slip, but there is moderate continuity with the previous 

phase due to the ascendance of the P3 form. 
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The Gray Ware are listed as showing moderate continuity with the previous phase in our 

table, but it is important to remember that our first large sample of Gray Wares comes from the 

mid-7th century, and not the late 8th/early 7th century.  The three Gray Ware subtypes that 

dominate the late 7th and mid-6th century phases are a product of the 7th century, then, a fact that 

underscore the transformative effect that the century had on pottery production in the Bay of 

Cádiz. 

In contrast to the other types, the CII bowls show signs of continuity between the late 8th and 

late 7th centuries, with the continued importance of subtype (i).  There is continued 

morphological continuity in this type down into the mid-6th century as well, with the continued 

dominance of subtypes (i) and (ii).   

 

6.3.6.3. Surface Treatment 

Although some interesting diachronic trends are hinted at by burnished decorations, more 

data is needed for a comprehensive examination of surface treatment.  For now, a few 

preliminary comments can be made on the topic.  First, there is a general trend of slipping and 

burnishing the interior surface of tableware vessels (as represented by our sample) in the 7th and 

6th centuries BCE at CDB.  This common trend in the CII bowls, Red Slip Plates, and Gray Ware 

bowls is another line of evidence that suggests the rise of common culinary and consumption 

practices at CDB in the Late Colonial Period, and suggests that these practices may have 

transcended the particular form of dish that was being used.  Moreover, the slipping and 

burnishing of plate and bowl interiors suggests that these culinary practices involved saucy meat, 

fish, and thick stews or porridges, for which a slipped and burnished interior would be superior 

to a less treated (and more porous) interior surface.  The widespread consumption of highly 
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liquid dishes like soups can probably be excluded, however, due to the shallow nature of the 

vessels in question. Although depth of vessels was not measured in this study, a qualitative 

examination of the rim drawing plates in the previous pages suggests that the depth of the 

tablewares at CDB tended to decrease, rather than increase, over time.  

Another significant diachronic change in surface treatment is the decline in external slips 

among Red Slip plates in the late 8th century, a practice that had been widespread in the mid-8th 

century.  This may suggest a somewhat more expedited production of the Red Slip wares. 

During petrographic analysis of the sampled pottery a wide range of textural observations 

were made, including many relating specifically to the outer 0.5mm of the fabrics.  Many of the 

samples, in this outer part of their fabric, showed orientation of voids suggesting burnishing, as 

well as slip and paint layers of varying thickness and with a variety of optical properties.  

Although the present study has not considered this data yet, it clearly stands to make an 

important contribution to the preliminary comments on surface treatment that have been made 

based on macroscopic observations. 

 

6.3.6.4. Conclusions 

Based on our examination of trends in morphology and surface treatment, the 8th century in 

the Bay of Cádiz was marked by relative continuity in established ceramic traditions.  Red 

Slipped Plates were a fairly dynamic tradition from the start, however, with distinct (locally 

produced) types in both the mid-8th and late-8th century.   The end of the century is also marked 

by a wave of innovation — apparently in both indigenous and Phoenician production — with the 

introduction of innovative and (initially) highly diverse CII bowls and Gray Wares.   

The 7th century brought about considerable disruption in established Phoenician and 
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indigenous ceramic types.  For amphorae and Red Slip wares, there is a rapid shift to entirely 

new rim morphologies, but with continuity in vessel size, although high variability in rim 

diameters among Red Slip wares points to a diversification in the production of this type during 

the 7th century.  The traditional indigenous ceramics in our sample (Cazuelas and GIb1 bowls) 

undergo either a sharp dip in numbers or complete disappearance from the assemblage at CDB 

over the course of the 7th century.  With the innovative traditions that first appeared in the late 8th 

century, however, the 7th century sees a trend of gradual consolidation.  The production of Gray 

Ware bowls stabilizes or contracts significantly between the first and last half of the 7th century, 

resulting in greater homogeneity of the products.  Likewise the CII bowls, although the rim 

diameters for this type are still highly variable at the end of the 7th century. 

A different pattern rises from the morphological examination of ceramics in the late 6th 

century.  Amphorae subtypes show clear developments but no radical changes in this period.  

The three other types sampled in this phase show high continuity with the late 7th century, but 

each type becomes more homogeneous in the mid-6th century —  a fact attested independently in 

rim shape, diameter, and surface treatment.  This homogenization may be the a result of relative 

standardization in production, or of increasingly homogeneous consumption patterns, or (most 

likely) both. Significantly, these changes affect all the tablewares in our sample equally, perhaps 

an indication that cultural and technological differences between producers were rapidly 

disappearing in the 6th century.  The fact that all tablewares in this phase also share a common 

average rim diameter of around 20cm, and slipped and burnished interiors best suited to saucy 

dishes, also hints at the disappearance of cultural differences in consumption. 
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6.4. Synthesis and Chapter Conclusions 

This chapter has focused on a close reading of compositional and morphological variation.  

Because the pottery sample in question was selected with the express purpose of exploring 

typological (indigenous vs. Phoenician styles; tablewares vs. amphorae) and diachronic 

(Early/late Colonial; mid-8th vs. late-8th; late 7th vs. mid-6th centuries ) variation, the observations 

made in this chapter provide a basis for inferring economic and social trends at CDB, and in the 

Bay of Cádiz more broadly, over the two centuries following the first Phoenician settlement in 

the region. 

 

6.4.1. Raw Materials 

Diagnostic inclusions identified through petrographic examination can be used as proxies for 

raw material acquisition practices.  These include microfossils of types A and D — which most 

likely were ‘natural temper’ in clays used by ancient potters — as well as diagnostic tempers 

such as grog (CFG3) and the weathered dolerite of CFG2a-b.  Examining these raw material 

acquisition practices via their petrographic proxies revealed several interesting trends both 

typologically and diachronically.  

First, these diagnostic microfossils and tempers cluster clearly within indigenous and 

Phoenician forms in the Early Colonial Phase (8th century to mid-7th century).  Microfossils of 

type A (most often found in conjunction with Coarse Fraction Group 4b) are found only in Red 

Slipped Plates in the 8th century, and then in the earliest sample of Gray Wares in the first part of 

the 7th century.  In contrast, microfossils of type D, grog temper, and dolerite temper are found 

only in indigenous cazuelas, bowls of type GIb1and CII, as well as in a single early Gray Ware 

bowl during the 8th century. 
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Distinctive diachronic trajectories for these apparently diagnostic raw materials differ.  There 

is not only continuity but proliferation of type A microfossils over time, which can be interpreted 

as evidence for continuity in and expansion of Phoenician pottery production in the Bay of 

Cádiz.  A noteworthy trend in the Red Slipped Plates is their great compositional homogeneity in 

the mid-8th and especially mid-6th centuries, but compositional diversity in the late 8th and late 7th 

centuries.  

The raw materials associated with indigenous productions have a variegated history at CDB, 

based on our sample.  Grog temper disappears after the 8th century, and dolerite tempers decrease 

sharply in the late 7th century and disappear entirely by the mid-6th century.  This indicates either 

a loss of certain indigenous raw material acquisition practices, or a shift in ceramic acquisition 

patterns at CDB (progressively excluding those wares from some indigenous producers).  

Continuity of Fossil Group D, in contrast, suggests that at least one group of indigenous potters 

continued to produce ceramics that were used at CDB. Finally, there is a diachronic shift of type 

B microfossils from being attested exclusively in indigenous-style ceramics in the Early Colonial 

period, to being present in both indigenous and Phoenician forms in the Late Colonial Period.     

The last important trend in raw materials concerns amphorae, which are predominantly 

imported in the Early Colonial Phase, but locally made in the Late Colonial Phase.  Moreover, 

imports from the Vélez-Málaga region in the Late Colonial Phase are exclusively from Cerro del 

Villar, while another group of amphorae (CFG6) come from an as-yet unidentified location, 

possibly in North Africa.  None of the later, locally made amphorae in our sample were made 

with typically indigenous raw materials, but they are compositionally diverse all the same, 

suggesting a variety of provenances around the Bay of Cádiz. 
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6.4.2.  Morphology and Decoration 

Macroscopic examination of the sampled ceramics provides a glimpse of production 

dynamics at the other end of the chaîne opératoire, namely vessel formation and surface 

treatment.  In addition to giving us a closer glimpse of variation within the sampled types, this 

also provides a basis for comparing the diachronic trends in production between types, using 

continuity between phases as a qualitative measure. 

The 8th century sees relative continuity among Cazuelas and GIb1 bowls, both of which show 

all signs of being well-established indigenous production traditions for which a dispersed 

production pattern can be suggested, based on the diversity of rim morphologies attested within 

each type’s two clear sub-types.  The Red Slipped plates and amphorae, both originating in the 

Phoenician sphere, show overall continuity in the 8th century as well.  Each type also shows 

marked diachronic shifts between the mid-8th and late 8th century phase, however, suggesting that 

production of these types in the Far West was still undergoing a process of stabilization 

throughout the Early Colonial period.  The end of the 8th century sees significant innovation in 

ceramic productions at CDB, with the appearance of two new (and highly morphologically 

diverse) bowls, the CII and Gray Ware types.  CII bowls have irregular bodies and rims that were 

clearly manufactured by hand, and feature surface treatment similar to that found on the 

cazuelas.  The second innovative type, Gray Ware bowls, show affinities to both the indigenous 

and Phoenician sphere, mixed origins that are underscored by the clear resemblance of some of 

the earliest products to indigenous type CII wares, and of others to Phoenician Red Slipped 

carinated bowls.  Both are highly morphologically diverse at the outset, suggesting that they 

were the result of improvisation on the part of producers. 

The 7th century bring considerable disruption to the established Phoenician and indigenous 
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ceramic types.  Indigenous cazuelas and GIb1 bowls almost completely disappear, and the rim 

morphologies of the late 7th century Red Slip plates and amphorae has very little in common with 

those of the previous phase.  Morphological shifts also affect the innovative CII type, but rather 

than complete change this form shows a pattern of consolidation between the late 8th and late 7th 

centuries, with decreased diversity and the emergence of a clear ‘type.’  As for the Gray Wares, 

they are somewhat of an outlier in our sample due to the fact that most of the ‘late 8th’ century 

sample of this type actually dates to the mid-7th century, the earliest phase in which it was 

possible to sample the Gray Wares in large numbers.  The two ‘back-to-back’ samples for this 

type (mid-7th and late 7th century) reveal that the Gray Wares become very homogeneous in the 

last part of the century.  In sum, the 7th century sees widespread morphological transition in the 

ceramics at CDB. 

The 6th century is marked by great continuity across the board with the preceding late 7th 

century phase.  With the exception of the amphorae, moreover, the samples also show the 

greatest within-type homogeneity in this final phase. Among tablewares, there is a steady trend 

toward smaller vessels over the 200 years covered by our sample, to a final diameter of ± 20cm 

in the mid-6th century phase.  This trend is particularly clear when we look at changes in the 

average rim diameters of Red Slipped plates and Gray Ware bowls over time.  The same trend is 

reflected by the replacement of the GIb1 deep indigenous bowl — with an average rim diameter 

of around 30cm — by the much smaller CII bowl in the late 8th century.   

A final noteworthy trend in the amphorae is a slow but steady increase in rim diameters 

between the mid-8th and mid-6th centuries.  This is remarkable when we consider the relatively 

diverse provenance for these vessels.  The trend appears to be a regional one for type 

10111/10121 amphorae on both sides of the strait of Gibraltar, not only in the Bay of Cádiz.  
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Despite a marked decline in imports from the Vélez-Málaga region at CDB in the Late Colonial 

period, relations clearly remained regular enough to maintain common standards for transport 

amphorae.   

 

6.4.3. Synthesis: Technological Practices and Colonial Dynamics 

The technological practices described in this chapter provide a unique window onto colonial 

dynamics in the Bay of Cádiz.  Some technological traits like raw material acquisition and 

surface treatment are clearly associated with either Phoenician or indigenous ceramics in the 

earliest phase of our sample (c. 750B CE).  These associations remain remarkably intact 

throughout the next three phases of our sample, spanning another 150 years (c. 700-550 BCE).  

The diachronic view also, however, reveals different fates for what we can confidently call 

Phoenician and indigenous practices.  Certain Phoenician practices flourished at CDB between 

the 8th and 6th centuries, as is the case with use of tempers and clays belonging to Coarse Fraction 

Group 4b and Fossil Group A, which initially appear only in Red Slip plates but become the 

primary raw material in the new and widespread Gray Wares in the 7th century.  In contrast, 

analogous indigenous practices over the same period occupy an increasingly marginal place in 

pottery production (Fossil Group D), and some of those most common in the earliest 8th century 

phase register a sharp decline in the late 7th century, and disappear entirely by the mid-6th century 

(Dolerite and grog tempers).  This ascendance of colonizer Phoenician practices and the 

corresponding decline of indigenous ones at CDB appears to confirm the often implicit 

assumption about colonial contexts that “like water, high culture flows downhill” (Dietler 2005, 

56).  

Hills can be steep or gentle slope, however, and from the technological standpoint it looks  
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like CDB’s colonial cultural topography was fairly diverse.  Although our sample is small, there 

are a number of indications that indigenous potters interacted with new Phoenician cultural 

forms in different ways. The case of Fossil Group D demonstrates the resilience of pre-colonial 

production practices among a single group of indigenous potters.  As we have seen, the 

diachronic persistence of Fossil Group D reflects long-term continuity in raw materials 

acquisition.  Fossils of type D are also consistently associated with ceramics displaying clearly 

indigenous morphology.  As Figure 6.7 shows, these fossils are associated with a specific 

burnishing pattern — cross-hatching — that is present in all four phases at CDB, including in 

two 8th century cazuelas (PAJ096, 107); in the earliest Gray Ware sample in this study, dating to 

the late 8th century (PAJ060); and in type CII bowls from the late 7th and mid-6th centuries 

(PAJ020 and 089).  This remarkable diachronic continuity in distinct phases of the chaîne 

opératoire suggests that colonial influence on this particular group of indigenous producers, at 

least, was relatively minimal. 

 

6.4.3.1. Tablewares, Production, and Consumption in the Bay of Cádiz 

The generalized trend toward smaller plates and bowls that culminates in the homogeneous 

tableware sizes of the mid-6th century is suggestive of social changes among the indigenous 

population of the Bay of Cádiz.  By the late 8th century, according to our sample, indigenous 

production (and presumably consumption) begins to shift toward vessels more suited to 

individual food portions (CII bowls), eschewing large deep bowls that might hold enough food 

for a family or small group (GIb1 bowls).  An analogous shift has been suggested in 7th century 

Judah, on the other side of the Mediterranean, where decreasing size of both cooking pots and 

ovens has been interpreted as indicating ‘reduced table fellowship’ (smaller gatherings for 
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meals), itself one among several archaeological indicators of ‘clan disintegration’ and a 

breakdown of social groups extending beyond the nuclear family (Halpern 1991, 71).  I am not 

suggesting a direct relationship between these two shifts, but the Judahite analogy is a useful one 

for thinking about social changes among the indigenous population of the Bay of Cádiz that 

resulted from protracted contact with Phoenician culture.  It is very possible, moreover, that the 

shift in bowl production and use held true only for indigenous groups in CDB proper, or in the 

site’s immediate vicinity, whose lifestyle would have shifted significantly as a result of contact 

with a Northwest Semitic population.  Such a shift would be particularly exacerbated by 

marriage or cohabitation of Phoenician and indigenous individuals. 

It is important to note that the trend toward smaller plates also transcends the stylistic 

categories of Red Slip, Gray Ware, and what are referred to as ‘handmade’ wares (CII bowls) for 

lack of a better term. The relationship between CII bowls and earlier indigenous GIb1 bowls; the 

continuity in burnished patterns between Early Colonial cazuelas and Late Colonial CII bowls; 

and the importance of Fossil group D in the type all make it reasonable to suggest that the CII 

bowls were produced and used by individuals of indigenous descent.  Since it is likely as well 

that Red Slip wares were used by individuals of Phoenician descent, the common trend toward 

smaller rims in both CII bowls and Red Slip wares suggests that common tastes and culinary 

habits were crystallizing at CDB during the Late Colonial period.  The appearance of CII bowls 

in the late 8th century suggests that these common consumption practices began to develop 

already by the end of the first century of Phoenician presence in the region, and the 

disappearance of cazuelas from the site’s assemblage around the end of the 7th century can be 

seen as further evidence of this process.  The origins of the Punic period Turdetan culture of SW 

Iberia is often situated in the decline of the region’s Phoenician colonial system.  The consistent 
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trends in vessel size at CDB that culminate in the homogeneous tablewares of the 6th century 

constitutes a clear, empirical line of evidence supporting the notion that Turdetan culture of the 

late 6th century was instead a direct product of the gradual emergence of a colonial middle 

ground between Phoenicians and indigenous groups. 

 

6.4.3.2. Diachronic Social and Economic Processes at Colonial CDB 

The technological trends within and between types reveal site-wide dynamics in ceramic 

production (and by extension, consumption) at CDB in the late 8th, late 7th, and mid-6th centuries 

BCE.  The most striking pattern is the disruption of technological practices during the 7th 

century, between our late 8th and late 7th century sample phases. 

The earliest phase in our sample satisfied my expectations that in the mid-8th century distinct 

indigenous and Phoenician ceramic industries would still be clearly evident. That this was 

typologically the case was clear when the samples were first collected, and accordingly sampling 

focused on distinct indigenous and Phoenician forms that were widely available for sampling 

from 8th century contexts at CDB.  The study of composition reported in chapter 5 and discussed 

in the first part of this chapter demonstrates that those stylistic differences are matched by clear 

distinctions in Phoenician vs. indigenous raw material use.  Thanks to these distinctions, the mid-

8th century serves as a baseline for interpreting the changes that this study has revealed.  

The appearance of innovative forms in the late 8th century suggests that social 

transformations were already underway in the Bay of Cádiz at that time.  The clearest of these 

new transformations take the form of two new vessel types, one of which seems to mark the 

beginning of an indigenous social shift in consumption (CII bowls), and the other (Gray Wares) 

signaling the emergence of a colonial Middle Ground (Gosden 2004) in which indigenous and 
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Phoenician interactions begin to formalize, resulting in novel cultural expressions.  The use of 

both ‘Phoenician’ and ‘indigenous’ raw materials in the production of these earliest Gray Wares 

demonstrates that both Phoenician and indigenous producers were involved, as does the clear 

resemblance of some Gray Wares to Phoenician carinated bowls, and of others to indigenous CII 

bowls:  This was a multi-facetted process, going beyond simple indigenous emulation (Caro 

Bellido 1989), or Phoenician marketing tactics (Vallejo Sánchez 1999, 86).  Existing traditions 

were also being transformed, and our sample indicates a marked diminution in external slipping 

on Red Slip plates in this phase, as well as in the disappearance of Red Slip subtype (i) which is 

replaced by subtype (iii).  Both Red Slip plates and indigenous cazuelas also become more 

compositionally diverse in this period, suggesting possible interactions between the potters 

producing these different types, but no clear trends. 

The 7th century features emphatic technological transformations in all of the types sampled.  

These changes can and should be understood in light of the other local and regional processes 

that were ongoing at this time and are related to the so-called second wave of the Phoenician 

colonization.  The seeds for several of the shifts that are evident in our late 7th century sample 

were, however, clearly planted by the end of the 8th century: The first Gray Wares — a major 

and internally homogeneous assemblage at the end of the 6th century — had already appeared in 

the late 8th century.  A similar origin in the late 8th century can be seen for the late 7th century 

developments in the CII bowl type, and for the disappearance of the GIb1 deep bowl.  Red 

Slipped plates also underwent morphological, stylistic and compositional variation in the late 8th 

century, so the emergence of the distinctive P3 form in the 7th century is — although dramatic — 

not entirely unprecedented.  Together this all suggests that the events of the 7th century acted as a 

catalyst that accelerated and exacerbated processes already at work in the previous century, 
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rather than being the sole cause for the distinct social and economic features that characterize the 

Late Colonial period.   

That the 7th century was a watershed for the Bay of Cádiz and CDB is clear when we look at 

the amphorae.  Both the morphology and the composition of these vessels change drastically 

between the late 8th and late 7th century.  Typological studies of Phoenician amphorae have 

already commented on the morphological change (Ramón Torres 1995), but our study reveals 

that at CDB the provenance of these amphorae changes as well:  The majority of the type 10111 

amphorae that were sampled in the Early Colonial phase came from the greater Málaga region — 

quite to my surprise since I collected the forms most frequent at the site and which the 

excavators and myself assumed to be local.  It turns out they were not, but the amphorae from the 

late 7th and mid-6th century (including both types 10111 and 10121) are mostly local products of 

the Bay of Cádiz.  Moreover, the seven imported amphorae from the Late Colonial Period follow 

a distinctive pattern.  Whereas Early Colonial imports to CDB came from Cerro del Villar as 

well as at least two other unidentified sites in the Vélez-Málaga region, in the Late Colonial 

phase these imports are restricted to Cerro del Villar.  Imports made of another imported 

amphorae group, belonging to Coarse Fraction Group 6 (of unknown provenience), are more 

common in the Late Colonial period as well.  All of this suggests that CDB’s importation of bulk 

agricultural products from beyond the Bay of Cádiz did not only contract during the Late 

Colonial phase, but was also re-oriented.  Although a precise economic interpretation of this 

pattern is impossible, it is clear that we are dealing with a major change (a) in exchange with the 

outside, and (b) in the productive capacity of the Bay of Cádiz, not only in shipping amphorae 

but also, by extension, in the agricultural (or possibly piscine) products that filled them (for 

botanical and faunal evidence, see Roselló and Morales 1995). 
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In our final sample phase from the mid-6th century BCE, we see continuity with, and 

maturation of, the transformations that took place in the late 7th century.  Raw material trends 

from the late 7th century are resolved: Imports become slightly scarcer among amphorae; 

indigenous dolerite tempers (CFGroups 2a-b) which declined sharply in the 7th century, 

disappear completely, (following the earlier disappearance of grog tempers in the previous 

phase); and raw materials for Red Slip and Gray Wares become highly homogeneous, with a 

nearly exclusive exploitation of sources belonging to our Coarse Fraction Group 4b and Fossil 

Group A (raw materials for Gray Wares in the late 7th century were slightly more diverse, and 

those from the earliest Gray Wares in the late 8th and first part of the 7th century were highly  

diverse).  Likewise, the morphological trends of the late 7th century are amplified in the 6th: 

Upright amphorae rims — hold-overs from the 8th century — become very scarce in favor of 

highly flared and ‘knobby’ rims; Those forms most common in the late 7th century CII bowls and 

Gray Wares become more common still by the mid-6th century; and the P3 form becomes the 

almost exclusive representative of Red Slip plates.  Finally, as noted above, the 6th century marks 

the endpoint of longer-term trends at the colony as all tableware forms in our sample finish their 

centuries long shrinking to settle at the same average diameter of roughly 20 cm. 

Was the 6th century at CDB merely a continuation of the 7th?  What should we make of the 

trends described above, in light of the forment that supposedly characterized the end of the 

Phoenician colonial period?  According to the research results described in this study, the 6th 

century does not appear to have witnessed an upheaval in production or exchange at CDB, at 

least not on the order of that which took place in the 7th century.  An intriguing development in 

the 6th century — and a fitting place to end this chapter on technology and colonial dynamics — 

is the higher incidence of burnishing on CII bowls, and particularly the reappearance of complex 
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burnished patterns, which last appeared on cazuelas from the late 8th century.  Could we be 

witnessing an ‘indigenous renaissance’ during the crisis of the Phoenician colonial system?  A 

shift in power dynamics of identity at CDB, as Tyre’s grip on its colonial holdings loosens, and 

Carthage, the (former) sister colony, begins to aggressively assert her economic power in the 

West?  For now these must remain possibilities, but further clues are sure to emerge from further 

analysis of production dynamics in the Bay of Cádiz, and from the systematic publication of 

Ruiz Mata’s excavations at Doña Blanca. 
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CHAPTER 7. CONCLUSIONS 

 

This dissertation was written to address shortcomings in our understanding of economic 

development and organization in Southwestern Iberia during the Phoenician colonization of the 

8th-6th centuries BCE.  Production in particular has been marginalized in previous research, and I 

chose to focus on this aspect of the regional economy for several reasons.  First, the most 

enduring legacy of the Phoenician colonization in SW Iberia was the turn toward the 

Mediterranean world and the development of a distinctive specialization in the production and 

export of a wide variety of raw materials and secondary agricultural products — silver and other 

metals, as well as olive oil, wine, salted fish and later garum.  This specialization has 

fundamentally shaped the landscape and peoples of western Andalucía over the past two 

millennia, and survives to the present day.  A closer reading of the social contexts of production 

activities in SW Iberia, and of their diachronic development between c. 800 and 550 BCE, is 

necessary if we are to fully understand the nature of Phoenician-indigenous relations during the 

colonial period, SW Iberia’s spectacular economic florescence in the following Punic and 

Roman periods, and the long-term impact that the Phoenician colonization had on this 

geopolitically critical crossroads between the Mediterranean and Atlantic basins, and between 

Europe and Africa. 

The second reason for the focus on production activities is that a host of archaeological 

theory, methods, and analytical tools exist for the study of production, but these have barely been 

tapped by previous research on Phoenician colonization in SW Iberia, or even in the broader 

West-Central Mediterranean sphere.  I saw (and still see) my work at El Castillo de Doña Blanca 

as an opportunity to make a fundamental and lasting contribution not only to specific research 
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questions, but to Andalusian archaeology as a whole.  My dual background in ancient Near 

Eastern archaeology and anthropology allowed me to attempt to weave together an historical and 

comparative anthropological perspective, enriching both in the process.  The result, this 

dissertation, provides a critical scaffold of material scientific knowledge on Phoenician and 

Iberian pottery in the Bay of Cádiz, which was still lacking when I undertook this research.  Just 

as importantly, this dissertation brings the SW Iberian case study into dialogue with well-

developed bodies of anthropological knowledge including ceramic ecology and specialized 

production.  I hope that these theoretical perspectives will provide fertile ground for continued 

archaeological research on the economies of the Phoenician colonial diaspora (Figure 7.1).  

 

 

 

The third reason for the focus on production is that this topic has been relatively understudied 

in previous archaeological research on colonies, compared to exchange and especially 

consumption.  The result, as I describe in Chapter 3, is a tendency toward archaeological 
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interpretations of colonial dynamics that ascribe excessive agency to colonial agents, place too 

heavy an emphasis on the role of consumption, and minimize material factors. The Phoenician-

Iberian case study provided an ideal opportunity to build and expand on previous archaeological 

research on the crucial topic of colonial production.   

 

7.1. Dissertation Summary 

I began this study in Chapter 1 by outlining the shortcomings in our understanding of 

colonial economic activity in SW Iberia in the 8th to 6th centuries BCE, and went on to provide an 

overview of the major social, economic and historical features of the Phoenician colonization in 

the region (Figure 7.2).  The primary task of Chapter 1 was to develop a framework for 

examining the colonial economic dynamics of the Phoenician-indigenous encounter.  The 

foundation for the framework rests on the acceptance of two universals in human economic 

thinking and practice: A universal drive for maximization of resources, and the fact that 

economic practice is always inextricably entangled in contingent socio-historical norms and 

contexts.  The human economizing drive takes on myriad expressions that are always context-

specific.  The consequence of this premise for our study is that an understanding of economic 

activities in the western Phoenician sphere cannot be separated from the social and historical 

contexts of the Phoenician-indigenous encounter. Comparative research over the past decades 

has developed a host of methods for inferring social features of archaeologically attested 

activities of production and exchange.  These can be quite easily combined, moreover, with 

another current in recent research that focuses on colonial social dynamics and the 

materialization of power in colonial contexts.  The result is an economic archaeology of colonies,  
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which establishes genealogies of economic practices and examines their development over time.  

This approach yields not only a description of changes in the economy, but also the role of 

different colonial communities in economic systems, and the role that economic activity itself 

played in the greater human drama of the colonial encounter. 

Chapter 2 examines previous historical and archaeological research on the economy of 

Phoenician SW Iberia, and demonstrates the need for more rigorous theoretical and 

methodological approaches to the question.  Historical sources are diverse and fragmentary but 

provide evidence that temples — a fundamental institution of the Phoenician colonial system — 
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played an important economic role, and suggest the likelihood of commercial alliances between 

Phoenician and indigenous elites.  Private enterprise no doubt played a role as well but is harder 

to gauge based on historical sources.  Archaeological evidence for the economy in SW Iberia, in 

turn, has provided chronological and geographic clarity lacking in the historical texts, making it 

possible to identify the growth of economic contacts within the colonial period, which can be 

confidently placed in the period from c. 825 BCE to the mid-6th century BCE.  Interest in 

metallurgy, an ancient industry with a long-standing (and unique) history of archaeological 

investigation in SW Iberia, has allowed the schematic reconstruction of regional networks of 

mining, purification, and exportation of both silver and lead.  Pottery is also of long-standing 

archaeological interest, of course, but a nearly exclusive focus on typological and chronological 

questions (until recently) has left us with much uncertainty concerning the organization of 

production, especially in terms of the local dynamics in Phoenician and indigenous production 

and exchange.  A particularly important contribution has been made by environmental and bio-

archaeological studies in recent years, which have revealed major shifts in the landscape and 

biodiversity of regions within the Phoenician colonial sphere.  What these previous historical and 

archaeological approaches to the economy lack are a clear delimitation of Phoenician and 

indigenous economic practices, an appreciation for the social dynamics that were involved in SW 

Iberian economic activity, and the methodological means for meaningfully addressing such 

questions with the available archaeological evidence. 

Chapter 3 answers the theoretical shortcomings of previous research by bringing a 

comparative, critical archaeological perspective to bear on the question of economic activity in 

colonial contexts, with a focus on production activities.  The chapter begins with a critique of 

comparative archaeological research on colonies, which has focused too narrowly since its 
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development in the 1980s and 1990s on consumption processes.  The prominence of discursive 

models of identity formation and social practice in this literature has led to a marginalization of 

material constraints on agency, and of more inconspicuous cultural processes.  A greater focus 

on production, it is argued, provides an opportunity to rectify the excesses of the current 

archaeological scholarship on colonies that focuses too heavily on consumption and discursive 

processes.  Because of its inherent materiality, production is also a prime locus for the 

archaeological study of social organization and of social strategizing at the scale of both 

individual and groups — which are crucial aspects of a colonial encounter from a critical, social 

standpoint.  Finally, among colonial producers, potters are particularly well suited to the study of 

colonial processes due to the geographic and social ubiquity of their products, and to the ease 

with which their craft can be studied from an archaeological perspective.  Although these 

colonial potters are not usually involved in the economic activities that drive colonial economies 

(among others, mining and metallurgy, large scale agriculture, slave trading), potters do provide 

an oblique means of investigating those more central colonial industries, especially in ancient 

colonial contexts.  This is because pottery containers are often used to store and transport 

agricultural products, and in the case of the Phoenicians in SW Iberia, the wine and olive oil that 

was probably one of the primary commodities exchanged for Tartessian silver.  

Chapter 4 introduces the project case study, an examination of Phoenician and indigenous 

potters at the colony of El Castillo de Doña Blanca (CDB)(Figure 7.2).  After an introduction to 

the archaeology of the Phoenician colonization in the Bay of Cádiz, the chapter turns to CDB, 

one of the only tell sites found in the region, and one of the most important Phoenician colonies 

that we know of, after Carthage.  Although the finds from the site have not been 

comprehensively published, previous research does shed light on the stratigraphy, nature of 
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occupation, and diachronic development of CDB over the Colonial Period (8th to 6th centuries 

BCE).  The case study itself is described next, a study of pottery production spanning the 

Colonial Period.  The main sample from CDB is supplemented by two comparative samples 

consisting of pottery and both geological and architectural clay samples from the Punic kilns on 

the island of San Fernando, as well as architectural clay samples from CDB itself.  After a 

typological description of the main project sample, the research goals for the case study are laid 

out.  These are: 

 1) To answer fundamental questions about the provenance and production of five of the  

 most common pottery forms in colonial SW Iberia. 

 2) To test common assumptions about colonial social dynamics among the  

 potters producing Phoenician, indigenous, and mixed ceramics.  

 3) To use pottery production as a meter for gauging the nature and degree of  

 changes (and particularly economic changes) that swept the Phoenician  

 colonial diaspora in the 7th and early 6th centuries BCE. 

Chapter 5 presents the results of the compositional and provenance analysis of the sampled 

ceramics, which was carried out using Neutron Activation Analysis (NAA), portable X-Ray 

Fluorescence Spectrometry (pXRF), and petrography.  After outlining the basic principles, 

assumptions, and challenges of compositional and provenance study of archaeological ceramics, 

the chapter describes the compositional groups found using the chemical (NAA and pXRF) and 

petrographic data.  The chemical and petrographic data provide different perspectives on the 

composition of the sampled assemblage.  Chemical groups correlated with diagnostic rock 

inclusions (schist and dolerite) identified through petrographic study, but also with different 

groups of microfossils.  Whereas the rock fragments appear to have been used as temper by 
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ancient potters, the microfossils seem more likely to have been inclusions in their clay sources.  

Significantly petrographic examination made it possible to explain much of the chemical 

variation in the dataset, which appears in most cases to be the result of changes in both the fine 

and the coarse fraction (inclusions less than and greater than 10µ [microns] respectively).  

Provenance analysis of the compositional groups identified two major groups.  The first and 

smallest group comes from the Mediterranean coast of Spain around present-day Málaga, and 

consists of distinctive metamorphic petrofabrics that are rich in trace elements, including Rare 

Earth Elements (REE).  The second and more diverse provenance group includes most samples 

in the study, which come from a number of different locations in the immediate vicinity of the 

Bay of Cádiz.  The compositional groups from the Bay of Cádiz are distinguished from each 

other due to different mineral and fossil inclusions, and in some cases visually distinct clays.  

Provenance for one of these local compositional groups (Group NAA1) can be assigned more 

specifically to the island of Antipolis (present-day San Fernando), since it contains all 12 sherds 

that were sampled from Punic kilns at that location.  

Chapter 6 examines the distribution of technological traits among the different types of 

pottery sampled, and diachronically through four phases at CDB.  Raw material acquisition 

practices are considered first, and these are inferred from the results of compositional analysis in 

Chapter 5.  Distinct raw materials were clearly being used by Phoenician and indigenous potters 

in the earliest two phases of our sample, which date to the mid- and late 8th century BCE (note 

that according to the site’s excavator Diego Ruiz Mata, Phoenician settlement at CDB began in 

the late 9th century). This typological clustering can be followed throughout the entire Colonial 

period at CDB.  Some raw materials proliferate over time (particularly those associated with the 

earliest Phoenician Red Slip wares), while others — namely rock and grog tempers plentiful in 
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the earliest indigenous wares — dwindle or disappear entirely.  The second set of technological 

traits that is examined consists of practices related to vessel formation and surface treatment, 

which are based on visual examination of the morphology (primarily but not exclusively rim 

shape) and surface decoration of the sampled sherds.  These observations provide a basis for 

describing the relative diachronic continuity of technological practices within each type in the 

sample.  This reveals a sharp break in the 7th century, but also important shifts that took place in 

certain types in the late 8th century and mid-6th century samples.  Whereas trends in raw material 

acquisition suggest, on the whole, a decline in traditional indigenous production practices, the 

morphological examination reveals that Phoenician, indigenous, and mixed production traditions 

were dynamic – rather than static – at colonial CDB.  Morphological and raw material patterns in 

the latest phase in our study suggest that a gradual leveling of social distinctions between 

colonizers and colonized took place over the course of the Colonial Period in the Bay of Cádiz.  

 

7.2. Case Study Contributions to the Project Research Goals 

This dissertation was motivated by shortcomings in our understanding of the economies of 

SW Iberia during the Phoenician colonization.  In order to address these shortcomings, three 

major goals and a number of more specific questions were defined at the outset of the study.  The 

case study findings presented in Chapters 5 and 6 provide elements for answering these 

questions.  

 

7.2.1. Culture Historical Contributions 

The first goal of the dissertation was to contribute a baseline understanding of the provenance 

and production of common SW Iberian pottery from the Phoenician period.  Two questions were 
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set forth in Chapter 4.  First, what are the vessels made of (composition), and where do they 

come from (provenance)?  And second, what technologies were used, and how does the available 

evidence shed light on the organization of production for each type? 

 

7.2.1.1. What are the vessels made of, and where do they come from? 

Chapter 5 brings clear answers to the question of composition and provenance for the 

ceramic types included in our sample, as summarized in Table 7.1.  Composition was best 

described from the petrographic perspective, making description of the clays employed 

somewhat difficult since clay particles are too small to be resolved petrographically.  Despite 

this, optical properties of the fine fraction (<10µ) indicate that most of the pottery sampled is 

made with calcareous or marly clays, with only a minority employing non-calcareous clays.  The 

best example are the iron-rich clays of Coarse Fraction Group 2b, which are not only distinctive 

in cross-polarized light, but also result in very high levels of iron for members of that group in 

chemical analysis by NAA and pXRF.  Possible non-calcareous clays were occasionally noted in 

other compositional groups such as CFGroup 3, but the criteria used for that determination were 

not deemed sufficient for a systematic evaluation — so the question of clays is one that will be 

resolved by my ongoing research comparison between the archaeological samples discussed in 

this study and 40 or so geological clay samples that I collected in March 2014 in SW Spain.  As 

things stand, we can say with certainty that most potters in the Bay of Cádiz preferred calcareous 

or marly clays, with some indigenous groups favoring iron-rich non-calcareous clays. 

Petrography is much better suited to studying silt and sand sized inclusions than clays.  These 

coarser inclusions provide a great deal of information about the raw materials employed by 

ancient potters.  The clearest compositional features are diagnostic mineral and rock populations.  
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Most of the samples include varying quantities of carbonate (usually micritic) limestone rock, 

quartz sand, clay globules, and muscovite mica.  While proportions of these two compositional 

elements are occasionally a diagnostic feature characteristic of discrete compositional groups, 

more often than not the role of distinguishing groups fell to less common inclusions including 

schist and metamorphic minerals like serpentine and kyanite (CFGroup 1a-c); weathered dolerite 

rich in plagioclase, pyroxenes, and a complex of secondary minerals likely including serpentine, 

iddingsite, and chlorite (CFGroup 2a-b; ‘artificial rock’ or grog (i.e. Ground up pottery; 

CFGroup 3).  A distinction can be made among vessels from the bay of Cádiz between those 

with or without a diverse felsic component, which in addition to monocrystalline quartz includes 

orthoclase feldspar and polycrystalline quartz, as well as smaller proportions of plagioclase 

feldspar. 
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Most of the pottery studied in this project was probably produced in the immediate vicinity 

of the Bay of Cádiz, with the only major imported group consisting of 10111 and a few 10121 

amphorae from Cerro del Villar and the greater Vélez-Málaga region (Figure 7.3).  Only one of 

our compositional groups remains of uncertain provenance — Coarse Fraction Group 6 (= pXRF 

Group 6), which makes up only 7 of the 169 pottery samples from CDB.   More specific 

provenance assignation is possible only in a few cases.  Specific provenance can be assigned for 

a large group of Red Slip plates and Gray Wares from the CDB sample, which have highly 

similar or identical composition to ceramics from our Sample Group 2 from San Fernando 

Island.  These share similar compositional features across our three vectors — chemical (Group 

NAA1), coarse fraction (CFGroup 4, and most often 4b), and microfossils (Group A).  Among 

the imported wares, Coarse Fraction Group 1a was found to be identical in chemical composition 

to Behrendt and Mielke’s compositional group 7, which consists of ceramics from Cerro del 

Villar immediately south of Málaga, making that site the most likely origin for our pottery (a 

likelihood that needs to be confirmed through further research).  CFGroups 1b-c are similar in 

chemical composition to several other of Behrendt and Mielke’s groups which they assigned to 

the greater Vélez-Málaga region.   

Table 7.2 summarizes our answers to the question of composition and provenance for the 

types studied. Type 10111 amphorae from the greater Málaga region are made with a 

combination of carbonate-sedimentary and metamorphic materials, with abundant quartz temper.  

Type 10111 and the Late Colonial type 10121 amphorae from the Bay of Cádiz are made with 

similar carbonate-sedimentary and quartz, but instead of a metamorphic component the Cádiz 

amphorae usually feature a mixed sand of felsic minerals (mono- and polycrystalline quartz and 

feldspars).  A minority of the bay of Cádiz amphorae contain higher proportions of limestone and  
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fossils, and lack the variety in felsic minerals.  The Red Slipped Plates and Gray Wares from 

CDB are all locally made in the Bay of Cádiz region.  Most are made with similar materials as 

the amphorae, and like the amphorae the majority feature mixed felsic minerals.  Unlike the 

amphorae, however, Red Slipped Plates and Gray Wares feature microfossils of Group A, 

suggesting they were both made with similar clays that were different from those used for 

amphorae production in the Colonial Period.   Gray Wares are also distinguished by diversity of 

composition in the earliest phase (7th century), when some are made with dolerite temper or 

fossils of group D.  These compositional elements, as well as grog temper, are the most 

distinctive features of the indigenous component in our sample, consisting of cazuelas and type  
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GIb1 bowls.  The earliest CII bowls from CDB feature a similar compositional range, and type D 

fossils appear in this type all the way through the mid-6th century.  In the Late Colonial Phase, 

however, type CII bowls begin to move toward a similar compositional range to the Red Slip and 

Gray Wares in our sample.  

These results only partially validate the expectations laid out in Chapter 4.  Amphorae as 

expected are both locally produced and imported (Figure 7.4), and our findings replicate the 

findings from Cerro del Villar, where Gray Wares and Red Slip Wares were produced in the 

same workshop  (Barceló et al. 1995; Barnès et al. 2000).   The complete lack of imported Red  
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Slip plates in any of the four sampled phases at CDB comes as quite a surprise, however, and 

challenges the notion that these vessels circulated widely among the different western Phoenician 

colonies (or, at least, between CDB and other colonies).  The great similarity in raw material 

acquisition practices and surface decoration in cazuelas and CII bowls suggests that the two were 

produced in similar contexts — contrary to expectations — but confirms the suspicion that both 

forms were locally produced in the Bay of Cádiz.  The only exception is the surprising apparent 

importation of two cazuelas belonging to Coarse Fraction Group 6 of unknown provenience 

(Figure 7.5). 

 

7.2.1.2. What technologies were used, and how was production organized?  

This study considered three vectors for assessing technological practices, as a first step 

toward a comprehensive study of technology that will utilize a wide range of data that has 

already been collected but not yet analyzed.  The three vectors for technology were composition 

(which reflects raw material acquisition and processing), vessel morphology (which reflects 

vessel formation), and decoration (which results from different kinds of surface treatment).  Raw 

material acquisition revealed emphatically distinct practices between potters producing 

indigenous and Phoenician vessels, as well as through time.  The use of coarse, ground rock or 

rock-like (grog) tempers in the Bay of Cádiz appears to be an exclusive technique of indigenous 

potters.  Diachronically the technique is almost completely restricted to the Early Colonial 

Period, registering a sharp decline in the late 7th century, and disappearing entirely in the 6th.  

More enduring practices in raw material acquisition are also attested in indigenous circles, 

namely the use of clays (and possibly limestone tempers) that are found in members of our 

Microfossil Group D.  The most stable practices related to raw materials in our sample are those 
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related to the production of Red Slip and later Gray Wares, characterized by microfossil of group 

A and coarse inclusions belonging to CFGroup 4b.  It is significant that these practices are not 

only the most widespread in our sample by the mid-6th century, they also appear at Punic 

Camposoto roughly fifty years later (our Sample Group 2). 

Vessel morphology suggests continuity in general formation techniques, with CII bowls 

showing signs of being handmade (e.g., irregular surfaces and rims) through the 6th century, 

while Red Slip and Gray vessels are far more homogeneous and show ridges and grooves 

(especially on the external surface) which correspond well to what we would expect of vessels 

made at least partially on a fast wheel.  As Roux and Courty have demonstrated, however, there 

are a number of possible ways to use a fast wheel in ceramic production (Courty and Roux 1995; 

Roux and Courty 1998).  More research is needed to determine whether the same methods were 

being used for both Red Slip and Gray Wares, and whether these changed over time.  The 

morphological examination also revealed types and periods characterized by great diversity in 

the shape of vessel rims, suggesting not differences in technology but in the mental template 

used by potters as they form the vessel (Van der Leew 1994, 317-320). As we will discuss below 

this provides evidence for different patterns of production organization.  

Macroscopic examination of decoration is insufficient for a thorough characterization of 

surface treatment, but some important contributions have been made nonetheless.  The most 

noteworthy is the apparent survival into the 6th century of indigenous techniques for vessel 

burnishing, and of specific burnishing patterns.  Like rim morphology, these decorative practices 

shed light on the physical techniques and mental templates and knowledge that were used in the 

production process.  Surface treatment, like morphology, thus suggests technological continuity 

within types throughout the period of our study.  Thick slips and thorough burnishing was typical 
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on Red Slip wares, while Gray Wares often feature slips and less comprehensive, horizontal 

burnishing.  Neither trait is as consistent in the Gray Wares as it is in the Red Slipped plates.  CII 

bowls, on the other hand, only sporadically feature slips while the burnishing tends to be in 

patterns (as in the cazuelas), rather than completely covering the internal surface of the vessel. 

These data corroborate our expectations for amphorae, Red Slip, and Gray Wares, but are 

rather different from what was expected as far as the indigenous types and CII bowls are 

concerned.  A shared set of raw materials corresponds to what we would expect if amphorae, 

Red Slip and the Late Colonial period Gray Wares were produced in a relatively standardized 

workshop setting, with Gray Wares and Red Slip plates especially sharing strong compositional 

affinities.  The amphorae, as expected, are slightly different compositionally but are clearly made 

from a similar set of raw materials (reflected in our Coarse Fraction Groups 4 and 5).  The two 

compositional groups in local amphorae identified by previous research may correspond to our 

two major groups of amphorae:  One from the Bay of Cádiz and the other from the Vélez-

Málaga region.  Alternatively, the two previously identified groups may be reflected by the 

chemical separation of the local amphorae in our sample between groups NAA1 and NAA4. 

From the outset both types GIb1 and CII show great similarity to the cazuelas, in terms of the 

range of raw materials employed in their production.  The similarity of their raw materials 

conflicts with our expectation that GIB1 and CII bowls were produced in very different contexts 

(domestic vs. workshop, respectively). Type CII bowls and cazuelas have further similarities 

consisting of high investment in surface decoration, as well as clear continuity in surface 

treatments for these two traditions.  Together this evidence suggests that the individuals 

producing the three handmade bowls in our sample were probably part-time or full-time 

specialists, rather than sporadic producers making non-alienable goods as part of maintenance 
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type activities (as was suggested in Chapter 4).  The variety of raw materials in all of these forms 

in the Early Colonial phases suggests a fairly dispersed production pattern, which contrasts with 

the relative homogeneity of Red Slip plates in that same period.  In the Late Colonial phases the 

CII bowls became more homogeneous compositionally, which together with their more 

homogeneous morphology suggests that production may have contracted to a less dispersed 

model.  

 

7.2.2. Contribution to Knowledge of Colonial Social Dynamics 

The second major goal of the dissertation was to test common assumptions about colonial 

social dynamics and their effect on the activities of potters producing Phoenician, indigenous, 

and mixed ceramic forms.  Two questions relate to this goal, first, what is the technological 

genealogy of colonial material culture? Second, what were the effects of colonization on 

technological practices and knowledge transmission among potters? 

 

7.2.2.1. What is the technological genealogy of colonial material culture? 

Raw material practices are our best source of evidence for answering this question, and 

reveal two clear technological groups, one Phoenician and one indigenous.  The Phoenician 

group consists of microfossils A and CFGroup 4b, which are clearly associated with Red Slip 

plates in the earliest phase of our sample (which dates to roughly 25-50 years after the estimated 

date of first Phoenician settlement at CDB).  This group goes on to dominate the Red Slip plates 

in the sample throughout the colonial period, as well as most of the Gray Wares and rarely, 

amphorae and CII bowls.  The indigenous group consists of microfossils D and CFGroups 2a-b 

(dolerite) and 3 (grog), and in the earliest phase it includes only cazuelas and GIb1 bowls (the 
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precursor to the CII type).  This indigenous group dwindles in the Late Colonial phase, although 

it is attested in both the earliest Gray Wares and CII bowls, suggesting that those types were 

produced by both indigenous and Phoenician potters in their initial phase.  Among the distinctive 

indigenous raw materials, only microfossils of type D were still in use in the mid-6th century, and 

then exclusively in CII bowls.  This technological continuity among a subgroup of indigenous 

producers is independently confirmed by the consistent correlation between type D fossils and 

crosshatched patterned burnishing, from 8th century cazuelas, to 7th century gray wares and CII 

bowls in the mid-6th century.  

Other compositional groups from the Bay of Cádiz are less distinctive and relatively 

homogeneous, making it difficult to separate out clear raw material acquisition practices.  Fossil 

Group B may be the best candidate, and if our interpretation of microfossils as diagnostic 

markers for different calcareous clay sources is correct, then fossils of group B may indicate that 

certain clay sources used by indigenous producers in the Early Colonial period were used in the 

Late Colonial period to produce all forms in our sample. More investigation of this group is 

needed, and especially more technological evidence, but this could be an indication of 

indigenous potters learning to produce Phoenician wares.  Alternatively (and perhaps the more 

likely option), certain clay sources may have been used by different potters, some working in the 

indigenous tradition, and others working in the Phoenician tradition. 

Our expectations for technological genealogies are upheld for CII bowls and amphorae, but 

not for Gray Ware bowls.  The CII bowls as expected appear to show strong continuity with 

indigenous cazuelas — and in fact the continuity is stronger than we initially suspected, 

including very similar raw materials as well as decorative techniques and even patterns.  The 

amphorae show no sign of having been produced in indigenous contexts, with the possible 
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exception of the imports of Coarse Fraction Group 6, which is the only compositional group 

attested in both amphorae and cazuelas in the early Colonial Phase.  As far as local products of 

the bay of Cádiz are concerned, the raw materials in the amphorae are more similar to those in 

Red Slip Wares and Gray Wares than to indigenous ceramics.  Gray Wares, in turn, only show 

the expected diversity in production (in terms of morphology, and raw materials) in their earliest 

phase in the 7th century.  Based on what this study, Gray Wares in the Bay of Cádiz do not ‘mix’ 

indigenous and Phoenician practices, so much as being produced in either one or the other 

tradition.  This becomes very clear in the Late Colonial phase when the vast majority of Gray 

Wares and Red Slip wares have the exact same composition as well as showing similar trends 

between the 7th and 6th century samples — toward increased morphological homogeneity, toward 

similar rim diameters, and toward more expedient, less carefully manufactured slips.  

 

7.2.2.2. What are the effects of colonization on technological practices and knowledge 

transmission among potters? 

For this question clear hypotheses were defined in Chapter 4, based on diachronic variations 

in two proxies.  One proxy is technological transfer between types, serving as a metric for potter 

interactions. The second proxy consists of diachronic shifts in technological variance within and 

between provenance groups for each type, as a measure of continuity or disruption of knowledge 

transmission between generations of potters. 

This study has revealed no convincing evidence for technological transfer between 

indigenous and Phoenician pottery producers.  Instead, the most extensive changes involve the 

appearance of entirely new ceramic types (e.g., CII bowls, Gray Wares), or endogenous shifts 

within established pottery traditions (e.g. disappearance of external slip on late 8th century Red  
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Slip plates).  One possible example of technological transfer is the appearance of microfossils of 

group B first in indigenous ceramics, and subsequently in Red Slip wares in the late 7th century.  

Raw materials typical of the earliest Red Slip plates, likewise, appear in later CII bowls which as 

we have seen show strong continuity with indigenous productive traditions. 

Changes in variance within provenance groups are widely attested, however, as is evident 

from Table 7.3 that summarizes variation among the different technological metrics discussed in 

Chapter 6. This table considers the Bay of Cádiz as a single provenance group, since it was not 

possible to establish precise provenance for any groups excepting those from San Fernando. 

There is strikingly little evidence of change in either the Cazuelas or GIb1 bowls between the 

mid- and late-8th centuries — both types see only slight (but opposite) changes in the amount of 

morphological variation attested.  This contrasts with the Red Slip plates which witnesses a rise 

in the number of coarse fraction groups attested (from 2 to 4), an increase in morphological 

variation (the very diverse morphological subtype iii appears in this period) and a decrease in 

decorative variation (with the disappearance of external slipping on many samples).  The 

appearance of Gray Wares and CII bowls in the late 7th century is suggestive of innovations in 

both the indigenous and Phoenician potting practice.  The disappearance of cazuelas and GIb1 

bowls at CDB in the Late Colonial period, if it reflects an actual termination of production of 

these types, is an emphatic marker of disruption in indigenous knowledge transmission. 

Altogether, the evidence clearly allows us to reject the Null Hypothesis that colonization had 

no effect on either indigenous or Phoenician ceramic traditions.  There is, moreover, clear 

evidence for change in both traditions, and the late 7th century witnesses the appearance of 

innovative forms within each: CII bowls show strong continuity with indigenous practices of the 

8th century, while Gray Wares, despite their early production in diverse contexts, become 
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progressively associated with Phoenician Red Slip Wares in the Late Colonial phase.  This 

evidence corresponds best to our Hypothesis C, that colonization had a profound effect on both 

indigenous and Phoenician ceramic traditions. 

 

7.2.3. Contribution to Economic History 

The third main contribution of this study is to provide a systematic empirical dataset for 

charting economic processes at CDB and in the Bay of Cádiz between the 8th and 6th centuries 

BCE.  The data we have assembled allow us to evaluate, in preliminary fashion, two hypotheses 

related to economic history that were put forth in Chapter 4.  First, was there a major economic 

transition in the late 8th and early 7th centuries BCE?  And second, was the 6th century ‘crisis’ of 

the Phoenician colonial system expressed by another major economic transition at CDB?  

 

7.2.3.1. Evidence for a Major Economic Transition in the Early 7th Century 

In Chapter 4 we decided that the hypothesis of a major change in the early 7th century BCE 

would be confirmed by major shifts in the provenance of amphorae and/or Red Slip plates, the 

two types in our sample most likely to have been involved in regional exchange networks based 

on previous research (e.g. Behrendt and Mielke 2011).  Conversely, the null hypothesis of ‘no 

change’ would be reflected by a lack of change in provenance for these two types.  Clearly, the 

hypothesis of a major change is corroborated by our evidence:  The 7th century sees a major shift 

in amphora provenance, away from the predominance of imports from the Vélez-Málaga region, 

and toward local products from the Bay of Cádiz which dominate throughout the Late Colonial 

Period.  Moreover, there is a shift in the provenance of those few imports that do appear at CDB 

after the 7th century, with a relative contraction in trade involving the disappearance of several 
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Mediterranean sources, and an exclusive focus on Cerro del Villar and the site represented by our 

Coarse Fraction Group 6.  It was surprising, however, that none of the Red Slip wares in our 

sample were imported from beyond the Bay of Cádiz. 

Despite the widespread shifts attested by our sample in the early 7th century, some hints of 

these changes were already evident in the late 8th century phase.  These include increased 

variability in the raw materials and morphology of the Red Slip plates, and the appearance of the 

innovative CII and Gray Wares types.  The late 8th also sees the first appearance of an amphora 

belonging to Coarse Fraction Group 4a, a group that becomes prominent in the following 

century.  This suggests that we are dealing with two overlapping processes.  The first — which 

begins already in the 8th century — features only changes in local products and can be tentatively 

attributed to the dynamic colonial social environment of the Bay of Cádiz.  The second and later 

process catalyzes changes in local production, amplifying processes that were already at work in 

the late 8th century.  That this second trend involves regional rather than local processes is 

suggested by the narrowing of trade with the Mediterranean coast of Andalucía beginning in the 

7th century, with the disappearance of imports from Vélez Málaga sites represented by our 

Coarse Fraction Groups 1b and 1c, and a focus on imports from Cerro del Villar (CFGroup 1a) 

and the site producing our Coarse Fraction Group 6. 

 An explanation for the changes of the early 7th century at CDB was set forth in the 

environmental archaeological study led by Roselló and Morales (Morales et al. 1994, 216).  

Based on decreased variety in attested fish species combined with decreased diversity in fish 

body parts, Morales et al suggest that CDB’s workforce shifted its activities from fishing to 

commerce, and began consuming pre-processed, imported fish.  Our evidence may support their 

evidence, since the diversity of amphorae shapes in the 8th century suggests that they were 
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produced in different parts of the Bay.  The 7th century, in this scenario, would witness the rise of 

a regional fishing industry based not at CDB but elsewhere, nearby — such as the Cádiz and San 

Fernando islands to the south, where fishing and fish salting were thriving industries by the fifth 

century.  It is also likely that the increase in amphorae produced locally in the Bay of Cádiz 

during the 7th century reflects the maturation of other productive activities in the region, such as 

production of grain and wine which are also attested in Roselló and Morales’ study.  The decline 

of several traditional indigenous ceramic forms at this time, and the disappearance of traditional 

indigenous raw materials in those indigenous productions that persist at CDB, show that the 

economic reorganization of the 7th century resulted in substantial disruption of indigenous life 

ways. 

 

7.2.3.2. The Expression of the 6th Century ‘Crisis’ at CDB 

Our expectation was that a pronounced 6th century crisis would be expressed through sharp 

shifts in the technology and provenance of the pottery in our study.  Instead, the 6th century 

sample from CDB shows continuity with and development of the trends of the late 7th century, 

not a radical break.  There is also no noticeable change in the proportion of maritime exports, 

which were expected to decrease in response to the receding seashore (a result of heightened 

sedimentation of the bay) described by previous research (Morales et al. 1994, 216).  The case 

study, in sum, fails to validate our expectations for the expression of the 6th century crisis, which 

is not expressed by a clear economic decline at CDB. 

The 6th century pottery sample is, nonetheless, outstanding in several respects, and suggests 

an alternative narrative of consolidation — as opposed to decline — in the Bay of Cádiz.  As 

noted above, the trends of the 7th century continue and in most cases are reinforced in the 6th 
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century.  The 6th century assemblage is the most homogeneous (for the types considered) in our 

entire sample, from a compositional but also morphological and decorative standpoint.  Red Slip 

plates and Gray Wares are made almost exclusively with a single set of raw materials, and both 

groups feature surface treatment that is of noticeably lower quality (although this remains to be 

quantified by further research).  CII bowls, similarly, are more homogeneous compositionally 

than in any of the earlier phases.  All three of these tablewares, moreover, reach very similar 

sizes in the 6th century — around 20 cm in diameter — which along with the similar surface 

treatment on the vessel interiors suggests the development of a common, local culture of 

consumption.  Based on a general appraisal of our whole sample, the 6th century sees the final 

disappearance of indigenous raw material groups that were already marginalized in the 7th 

century, but also continued stability of the group made with type D fossils. 

While earlier phases at CDB are marked by innovation or disruption in ceramic production, 

then, the final phase in the 6th century seems instead to show consolidation of established 

production, exchange, and consumption practices.  Why should this be the case?  One 

compelling possibility is that the 7th century saw the maturation of local systems of production of 

ceramics, and also fishing and agriculture, as was suggested in the previous section.  A robust 

local production system would have made the Bay of Cádiz relatively self-sufficient, insulating 

its settlements (among them Cádiz, CDB, and Cerro del Castillo) and their inhabitants from the 

tremors that shook the remainder of the Phoenician colonial diaspora in the early 6th century.  A 

number of signs suggest that this local economic system was coupled with the simultaneous 

development of a strong local identity, which is reflected in our sample by homogenous 

consumption practices, and also by the resurgence of conspicuous indigenous burnishing 

practices on type CII bowls. 
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7.2.3.2.1 From Phoenician Colony to Punic Metropolis 

The Bay of Cádiz, benefiting from a robust local economy and a strong identity rooted in 

both Phoenician and some surviving indigenous practices, was not sharply affected by the 6th 

century.  This contrasts with Phoenician enclaves such as Cerro del Villar, or Mogador, which 

are abandoned in this period.  The case of CDB and the Bay of Cádiz can be compared to that of 

another Phoenician colony that successfully weathered the tumultuous 6th century: Carthage.  

Over the course of the 8th and 7th centuries, both greater Cádiz and Carthage were able to take 

advantage of their local resources and prime geographic position in order to develop economic 

and social identities that were distinct from — without being opposed to — their status as Tyrian 

colonies.  In the 6th century, many Phoenician colonies and their indigenous clients were crippled 

as growing internal socio-economic inequality came to a head; as Tyre’s hold on its colonies 

wavered; and as the Phoenician hegemony in the western Mediterranean was threatened by the 

intrusion of Greek economic agents and the Hellenic lifestyle.  Cádiz and Carthage, however, 

successfully weathered these challenges and were able to enter the second half of the first 

millennium BCE not as disenfranchised colonial holdings, but as independent city-states. 

 

7.3. Closing Thoughts 

This case study has demonstrated the contribution that production activities can make to our 

understanding of the Phoenician colonization of SW Iberia and the western Mediterranean, but 

also to the study of archaeologically attested colonial societies in other times and places.   

For all its contributions, however, this study remains a first step toward truly understanding 

the production of SW Iberian ceramics during the 8th-6th centuries BCE.  Having proven the 

potential of my ‘colonial economic history’ focused on production, my research moving forward 
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will involve larger sample sizes, as well as a regional — rather than a site-based — approach.  It 

is particularly crucial to examine indigenous as well as Phoenician settlements, and to build a 

regional dataset that goes beyond the Bay of Cádiz, both of which are necessary to confirm and 

refine the inferences made in this study.  I have already alluded several times to my ongoing 

examination of comparative geological materials, which is necessary for fine-tuning our 

understanding of local production and exchange patterns within the Bay of Cádiz.  The 

identification of probable clay and temper sources used by ancient potters — which will be 

accomplished by comparing the results of chemical and petrographic analysis of ancient pottery 

to geological samples — will then pave the way for experimental archaeological study of the 

clays.  Experimental data will shed light on paste recipes, firing temperatures, and the 

mechanical characteristics (paste workability, and resistance of final products to physical and 

thermal shocks) of the materials in question.  This knowledge is crucial for determining the 

causes and motivations for technological persistence and change in the archaeological record.  

The technological data that were considered in the present case study are also a first step, and I 

have collected a great deal of textural information about the pottery in my sample which will 

make it possible to examine raw material processing (addition of tempers), vessel formation 

(paste recipes; formation techniques; role of the fast wheel), and surface treatment (composition 

and thickness of slips and paints). 

I hope that this dissertation has also demonstrated the importance and utility of assembling 

systematic archaeological datasets that can be put into dialogue with textual historical sources for 

the Phoenician-indigenous colonial encounter in SW Iberia, and others like it.  This is crucial not 

only for a proper understanding of colonial long events in and of themselves, but also of their 

consequences at the level of Braudel’s conjonctures and longue durée.  In SW Iberia and 
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particularly in the Bay of Cádiz, the Phoenician colonization sowed the seeds for great prosperity 

in Punic and Roman times, and the region has remained entangled with the Mediterranean world 

— and in large-scale production and exportation of ceramics, horticulture, fishing, and metal 

production —  ever since.  If economic practice were disembodied, and were isolated from social 

fact, then archaeologists and historians could afford to ignore the fantastically long-lived nature 

of this regional relationship.  Economic practices have a past, however, in both human bodies 

and human minds, and to ignore either is to fundamentally distort the present, the past, and our 

own condition. 
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APPENDIX B 
 

Report from the University of Missouri Research Reactor (MURR) 
 

Followed by 
 

Data reported by MURR 	  
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INTRODUCTION 
 
This report describes the preparation, analysis, and interpretation of data for 100 ceramic 
samples (PAJ001-100) from three sites in Southwestern Spain, Camposoto (11), Torre Alta (5), 
and Castillo de Doña Blanca (84). The sample collection consists of bowls, amphora, plates, and 
cazuelas. The chemical data were analyzed and sample groups were created without regard to 
any descriptive data provided. After the groups were created they were compared to the 
descriptive data to determine if any correlations exist. Analysis techniques and results follow.  
 
 
SAMPLE PREPARATION 
 
Specimens were prepared for INAA using procedures established at the Archaeometry 
Laboratory (Glascock 1992, Glascock and Neff 2003).  Fragments of about 1 cm2 were removed 
from each sample and abraded using a silicon carbide burr in order to remove glaze, slip, paint, 
and adhering soil, thereby reducing the risk of measuring contamination.  The samples were 
washed in deionized water and allowed to dry in the laboratory.  Once dry, the individual sherds 
were ground to powder in an agate mortar to homogenize the samples.  Archival samples were 
retained from each sherd (when possible) for future research.   

 
Two analytical samples were prepared from each source specimen.  Portions of approximately 
150 mg of powder were weighed into clean high-density polyethylene vials used for short 
irradiations at MURR.  At the same time, 200 mg of each sample was weighed into clean high-
purity quartz vials used for long irradiations.  Individual sample weights were recorded to the 
nearest 0.01 mg using an analytical balance.  Both vials were sealed prior to irradiation.  Along 
with the unknown samples, Standards made from National Institute of Standards and Technology 
(NIST) certified  standard reference materials of SRM-1633a (coal fly ash) and SRM-688 (basalt 
rock) were similarly prepared, as were quality control samples (e.g., standards treated as 
unknowns) of SRM-278 (obsidian rock) and Ohio Red Clay (a standard developed for in-house 
applications).  
 
 
IRRADIATION AND GAMMA-RAY SPECTROSCOPY 
 
Neutron activation analysis of ceramics at MURR, which consists of two irradiations and a total 
of three gamma counts, constitutes a superset of the procedures used at most other NAA 
laboratories (Glascock 1992; Neff 1992, 2000).  As discussed in detail by Glascock (1992), a 
short irradiation is carried out through the pneumatic tube irradiation system.  Samples in the 
polyvials are sequentially irradiated, two at a time, for five seconds by a neutron flux of 8 x 1013 
n cm-2 s-1.  The 720-second count yields gamma spectra containing peaks for nine short-lived 
elements aluminum (Al), barium (Ba), calcium (Ca), dysprosium (Dy), potassium (K), 
manganese (Mn), sodium (Na), titanium (Ti), and vanadium (V).  The samples are encapsulated 
in quartz vials and are subjected to a 24–hour irradiation at a neutron flux of 5 x 1013 n cm-2 s-1. 
This long irradiation is analogous to the single irradiation utilized at most other laboratories. 
After the long irradiation, samples decay for seven days, and then are counted for 1,800 seconds 
(the "middle count") on a high-resolution germanium detector coupled to an automatic sample 
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changer. The middle count yields determinations of seven medium half-life elements, namely 
arsenic (As), lanthanum (La), lutetium (Lu), neodymium (Nd), samarium (Sm), uranium (U), and 
ytterbium (Yb). After an additional three- or four-week decay, a final count of 8,500 seconds is 
carried out on each sample. The latter measurement yields the following 17 long half-life 
elements: cerium (Ce), cobalt (Co), chromium (Cr), cesium (Cs), europium (Eu), iron (Fe), 
hafnium (Hf), nickel (Ni), rubidium (Rb), antimony (Sb), scandium (Sc), strontium (Sr), 
tantalum (Ta), terbium (Tb), thorium (Th), zinc (Zn), and zirconium (Zr).  The element 
concentration data from the three measurements are tabulated in parts per million. 
 
INTERPRETING CHEMICAL DATA 
 
The analyses at MURR, described above, produced elemental concentration values for 33 
elements in most of the analyzed samples.  
 
Statistical analysis was subsequently carried out on base-10 logarithms of concentrations on the 
33 elements.  Use of log concentrations rather than raw data compensates for differences in 
magnitude between the major elements, such as calcium, and trace elements, such as the rare 
earth or lanthanide elements (REEs).  Transformation to base-10 logarithms also yields a more 
normal distribution for many trace elements.   
 
The interpretation of compositional data obtained from the analysis of archaeological materials is 
discussed in detail elsewhere (e.g., Baxter and Buck 2000; Bieber et al. 1976; Bishop and Neff 
1989; Glascock 1992; Harbottle 1976; Neff 2000) and will only be summarized here.  The main 
goal of data analysis is to identify distinct and relatively homogeneous groups within the 
analytical database.  Based on the provenance postulate of Weigand et al. (1977), different 
chemical groups may be assumed to represent geographically restricted sources.  With pottery, 
however, chemical composition additionally varies according to the paste recipes that potters 
employ.  A paste recipe reflects the cumulative pottery production steps, including the selection 
of raw materials, preparation of those materials, and the mixing of temper and clay. Even the 
firing of the pottery can affect the final recipe as changes in color and mineral structure can take 
place.  For lithic materials such as obsidian, basalt, and cryptocrystalline silicates (e.g., chert, 
flint, or jasper), raw material samples are frequently collected from known outcrops or secondary 
deposits and the compositional data obtained on the samples is used to define the source 
localities or boundaries.  The locations of sources can also be inferred by comparing unknown 
specimens (i.e., ceramic artifacts) to knowns (i.e., clay samples) or by indirect methods such as 
the “criterion of abundance” (Bishop et al. 1982) or by arguments based on geological and 
sedimentological characteristics (e.g., Steponaitis et al. 1996).  The ubiquity of ceramic raw 
materials usually makes it impossible to sample all potential “sources” intensively enough to 
create groups of knowns to which unknowns can be compared.  Lithic sources tend to be more 
localized and compositionally homogeneous in the case of obsidian or compositionally 
heterogeneous as is the case for most cherts. 

 
Compositional groups can be viewed as “centers of mass” in the compositional hyperspace 
described by the measured elemental data.  Groups are characterized by the locations of their 
centroids and the unique relationships (i.e., correlations) between the elements. Decisions about 
whether to assign a specimen to a particular compositional group are based on the overall 
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probability that the measured concentrations for the specimen could have been obtained from 
that group. 

 
Initial hypotheses about source-related subgroups in the compositional data can be derived from 
non-compositional information (e.g., archaeological context, decorative attributes, etc.) or from 
application of various pattern-recognition techniques to the multivariate chemical data.  Some of 
the pattern recognition techniques that have been used to investigate archaeological data sets are 
cluster analysis (CA), principal components analysis (PCA), and discriminant analysis (DA). 
Each of the techniques has its own advantages and disadvantages which may depend upon the 
types and quantity of data available for interpretation.  

 
The variables (measured elements) in archaeological and geological data sets are often correlated 
and frequently large in number.  This makes handling and interpreting patterns within the data 
difficult.  Therefore, it is often useful to transform the original variables into a smaller set of 
uncorrelated variables in order to make data interpretation easier.  Of the above-mentioned 
pattern recognition techniques, PCA is a technique that transforms from the data from the 
original correlated variables into uncorrelated variables most easily. 

 
PCA creates a new set of reference axes arranged in decreasing order of variance subsumed.  The 
individual PCs are linear combinations of the original variables.  The data can be displayed on 
combinations of the new axes, just as they can be displayed on the original elemental 
concentration axes.  PCA can be used in a pure pattern-recognition mode, i.e., to search for 
subgroups in an undifferentiated data set, or in a more evaluative mode, i.e., to assess the 
coherence of hypothetical groups suggested by other criteria.  Generally, compositional 
differences between specimens can be expected to be larger for specimens in different groups 
than for specimens in the same group, and this implies that groups should be detectable as 
distinct areas of high point density on plots of the first few components.  It is well known that 
PCA of chemical data is scale dependent, and analyses tend to be dominated by those elements 
or isotopes for which the concentrations are relatively large.  This is yet another reason for the 
log transformation of the data. 

 
One frequently exploited strength of PCA, discussed by Baxter (1992), Baxter and Buck (2000), 
and Neff (1994, 2002), is that it can be applied as a simultaneous R- and Q-mode technique, with 
both variables (elements) and objects (individual analyzed samples) displayed on the same set of 
principal component reference axes.  A plot using the first two principal components as axes is 
usually the best possible two-dimensional representation of the correlation or variance-
covariance structure within the data set.  Small angles between the vectors from the origin to 
variable coordinates indicate strong positive correlation; angles at 90 degrees indicate no 
correlation; and angles close to 180 degrees indicate strong negative correlation.  Likewise, a 
plot of sample coordinates on these same axes will be the best two-dimensional representation of 
Euclidean relations among the samples in log-concentration space (if the PCA was based on the 
variance-covariance matrix) or standardized log-concentration space (if the PCA was based on 
the correlation matrix).  Displaying both objects and variables on the same plot makes it possible 
to observe the contributions of specific elements to group separation and to the distinctive shapes 
of the various groups.  Such a plot is commonly referred to as a “biplot” in reference to the 
simultaneous plotting of objects and variables. The variable inter-relationships inferred from a 
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biplot can be verified directly by inspecting bivariate elemental concentration plots. [Note that a 
bivariate plot of elemental concentrations is not a biplot.] 
 
Whether a group can be discriminated easily from other groups can be evaluated visually in two 
dimensions or statistically in multiple dimensions. A metric known as the Mahalanobis distance 
(or generalized distance) makes it possible to describe the separation between groups or between 
individual samples and groups on multiple dimensions.  The Mahalanobis distance of a specimen 
from a group centroid (Bieber et al. 1976, Bishop and Neff 1989) is defined by: 
 
 2

, [ ] [ ]t
y X xD y X I y X= − −  

 
where y is the 1 x m array of logged elemental concentrations for the specimen of interest,  X is  
the n x m data matrix of logged concentrations for the group to which the point is being 
compared with X  being it 1 x m centroid, and xI  is the inverse of the m x m variance-
covariance matrix of group X. Because Mahalanobis distance takes into account variances and 
covariances in the multivariate group it is analogous to expressing distance from a univariate 
mean in standard deviation units. Like standard deviation units, Mahalanobis distances can be 
converted into probabilities of group membership for individual specimens. For relatively small 
sample sizes, it is appropriate to base probabilities on Hotelling’s 2T , which is the multivariate 
extension of the univariate Student’s t . 
 
When group sizes are small, Mahalanobis distance-based probabilities can fluctuate dramatically 
depending upon whether or not each specimen is assumed to be a member of the group to which 
it is being compared.  Harbottle (1976) calls this phenomenon “stretchability” in reference to the 
tendency of an included specimen to stretch the group in the direction of its own location in 
elemental concentration space.  This problem can be circumvented by cross-validation, that is, by 
removing each specimen from its presumed group before calculating its own probability of 
membership (Baxter 1994; Leese and Main 1994). This is a conservative approach to group 
evaluation that may sometimes exclude true group members. 

 
Small sample and group sizes place further constraints on the use of Mahalanobis distance: with 
more elements than samples, the group variance-covariance matrix is singular thus rendering 
calculation of xI (and 2D  itself) impossible. Therefore, the dimensionality of the groups must 
somehow be reduced.  One approach would be to eliminate elements considered irrelevant or 
redundant.  The problem with this approach is that the investigator’s preconceptions about which 
elements should be discriminate may not be valid.  It also squanders the main advantage of 
multielement analysis, namely the capability to measure a large number of elements.  An 
alternative approach is to calculate Mahalanobis distances with the scores on principal 
components extracted from the variance-covariance or correlation matrix for the complete data 
set.  This approach entails only the assumption, entirely reasonable in light of the above 
discussion of PCA, that most group-separating differences should be visible on the first several 
PCs.  Unless a data set is extremely complex, containing numerous distinct groups, using enough 
components to subsume at least 90% of the total variance in the data can be generally assumed to 
yield Mahalanobis distances that approximate Mahalanobis distances in full elemental 
concentration space. 
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Lastly, Mahalanobis distance calculations are also quite useful for handling missing data (Sayre 
1975).  When many specimens are analyzed for a large number of elements, it is almost certain 
that a few element concentrations will be missed for some of the specimens.  This occurs most 
frequently when the concentration for an element is near the detection limit. Rather than 
eliminate the specimen or the element from consideration, it is possible to substitute a missing 
value by replacing it with a value that minimizes the Mahalanobis distance for the specimen 
from the group centroid. Thus, those few specimens which are missing a single concentration 
value can still be used in group calculations. 
 
 
RESULTS 
 
Principal components analysis (PCA) was applied to the log transformed dataset as described 
above. The PCA identified five possible groups as shown in the biplot of Figure 1 using PC#1 
and PC#2 which subsume a total of 60.9% of the variance.  Symbols are used to show the 
samples and vectors are used to indicate the contributions of individual elements to the variance. 
Figures 2 and 3 show plots of Cr vs Eu and Th vs Co, respectively. 
  
Group 3 is distinguished from the other groups by the higher amounts of calcium (Ca) and 
strontium (Sr) and lower amounts of the rare earth elements. Conversely Group 2 is 
differentiated by the higher amounts of the rare earth elements and lower amounts of Ca and Sr 
(Figure 1 and 2). Groups 1, 4, and 5 were more difficult to differentiate between.  A elemental 
plot of cobalt vs thorium effectively separates Groups 1, 4, and 5 from each other (Figure 3).  

 
Figure 1 Principal components plot of PC1 vs PC2 with element vectors, all groups are clearly separate   
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Figure 2 Elemental plot of Chromium vs Europium, shows the differentiation of Groups 2 and 3 due to concentrations of 
rare earth elements 

 
Figure 3 Elemental plot of Thorium vs Cobalt, shows a clear distinction between groups 

Mahalanobis distances were calculated to determine group membership probabilities. Groups 1 
and 3 were considered known groups while the other three groups and the unknowns were 
projected against them due to the small number of samples in Groups 2, 4, and 5.   As shown in 
Tables 1 and 2 the samples assigned to Groups 1 and 3 have a higher probability of belonging. 
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APPENDIX 
 
Tables 1-6: Group membership probabilities  
(Based on the first 8 PCs which explain 92.6% of the variance) 
Membership probabilities(%) for samples in group: Group1
Probabilities calculated after removing local sample from group.
ANID Group1 Group3 Best Group
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
PAJ001 76.215 0.006 Group1
PAJ002 82.369 0.027 Group1
PAJ003 52.380 0.014 Group1
PAJ004 61.795 0.010 Group1
PAJ005 14.816 0.008 Group1
PAJ006 66.801 0.015 Group1
PAJ007 84.228 0.032 Group1
PAJ008 30.802 0.018 Group1
PAJ009 17.937 0.017 Group1
PAJ010 27.667 0.027 Group1
PAJ011 80.630 0.038 Group1
PAJ012 89.973 0.017 Group1
PAJ015 6.755 0.002 Group1
PAJ021 47.206 0.011 Group1
PAJ022 78.669 0.011 Group1
PAJ023 1.263 0.043 Group1
PAJ024 97.503 0.034 Group1
PAJ026 6.366 0.013 Group1
PAJ046 60.318 0.086 Group1
PAJ047 26.243 0.165 Group1
PAJ049 7.480 0.046 Group1
PAJ051 82.785 0.049 Group1
PAJ054 26.140 0.016 Group1
PAJ061 66.878 0.005 Group1
PAJ062 87.541 0.010 Group1
PAJ063 22.426 0.019 Group1
PAJ064 75.678 0.005 Group1
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐

Membership probabilities(%) for samples in group: Group3
Probabilities calculated after removing local sample from group.
ANID Group1 Group3 Best Group
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
PAJ016 0.001 39.931 Group3
PAJ020 0.000 12.817 Group3
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PAJ041 0.000 90.918 Group3
PAJ042 0.000 61.222 Group3
PAJ043 0.000 8.296 Group3
PAJ073 0.000 97.059 Group3
PAJ076 0.000 1.282 Group3
PAJ080 0.000 72.570 Group3
PAJ082 0.000 80.009 Group3
PAJ083 0.000 95.752 Group3
PAJ085 0.000 31.966 Group3
PAJ087 0.000 91.679 Group3
PAJ088 0.000 30.864 Group3
PAJ089 0.001 32.667 Group3
PAJ091 0.000 5.938 Group3
PAJ092 0.000 41.380 Group3
PAJ093 0.000 51.196 Group3
PAJ096 0.000 55.768 Group3
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐

Membership probabilities(%) for samples in group: Group2
Probabilities calculated by projecting unknowns against reference
groups.
ANID Group1 Group3 Best Group
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
PAJ034 0.000 0.000
PAJ052 0.000 0.000
PAJ053 0.000 0.000
PAJ055 0.000 0.013 Group3
PAJ056 0.000 0.003 Group3
PAJ058 0.001 0.005 Group3
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐

Membership probabilities(%) for samples in group: Group4
Probabilities calculated by projecting unknowns against reference
groups.
ANID Group1 Group3 Best Group
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
PAJ033 0.001 0.128 Group3
PAJ036 0.001 0.002 Group3
PAJ065 0.005 0.250 Group3
PAJ066 0.049 0.186 Group3
PAJ069 0.010 0.583 Group3
PAJ072 0.037 0.075 Group3
PAJ086 0.005 0.356 Group3
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PAJ099 0.078 0.190 Group3
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐

Membership probabilities(%) for samples in group: Group5
Probabilities calculated by projecting unknowns against reference
groups.
ANID Group1 Group3 Best Group
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
PAJ017 0.000 0.000
PAJ040 0.000 0.000
PAJ071 0.000 0.000
PAJ075 0.000 0.000
PAJ077 0.000 0.000
PAJ078 0.000 0.001
PAJ084 0.000 0.000
PAJ100 0.000 0.000
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐

Membership probabilities(%) for samples in group: Unknowns
Probabilities calculated by projecting unknowns against reference
groups.
ANID Group1 Group3 Best Group
-‐-‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐ -‐-‐-‐-‐-‐-‐-‐-‐-‐-‐
PAJ013 0.673 0.004 Group1
PAJ014 2.048 0.024 Group1
PAJ018 0.000 0.000
PAJ019 0.025 0.004 Group1
PAJ025 0.016 2.557 Group3
PAJ027 0.023 1.103 Group3
PAJ035 1.343 0.004 Group1
PAJ037 1.930 0.578 Group1
PAJ038 3.481 0.008 Group1
PAJ039 41.352 0.048 Group1
PAJ044 0.028 0.010 Group1
PAJ045 0.002 0.063 Group3
PAJ048 0.400 0.007 Group1
PAJ050 5.415 0.176 Group1
PAJ057 0.000 0.000
PAJ060 0.000 3.816 Group3
PAJ067 0.000 1.416 Group3
PAJ068 0.000 0.003 Group3
PAJ070 0.323 1.099 Group3
PAJ074 0.000 0.000
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PAJ033 4 Castillo de Doña Blanca pottery amphora amphora
PAJ034 2 Castillo de Doña Blanca pottery amphora amphora
PAJ035 Unknown Castillo de Doña Blanca pottery amphora amphora
PAJ036 4 Castillo de Doña Blanca pottery amphora amphora
PAJ037 Unknown Castillo de Doña Blanca pottery amphora amphora
PAJ038 Unknown Castillo de Doña Blanca pottery amphora amphora
PAJ039 Unknown Castillo de Doña Blanca pottery amphora amphora
PAJ040 5 Castillo de Doña Blanca pottery grey ware bowl
PAJ041 3 Castillo de Doña Blanca pottery grey ware bowl
PAJ042 3 Castillo de Doña Blanca pottery grey ware bowl
PAJ043 3 Castillo de Doña Blanca pottery handmade bowl
PAJ044 Unknown Castillo de Doña Blanca pottery handmade bowl
PAJ045 Unknown Castillo de Doña Blanca pottery Red Slipped plate
PAJ046 1 Castillo de Doña Blanca pottery Red Slipped plate
PAJ047 1 Castillo de Doña Blanca pottery Red Slipped plate
PAJ048 Unknown Castillo de Doña Blanca pottery Red Slipped plate
PAJ049 1 Castillo de Doña Blanca pottery Red Slipped plate
PAJ050 Unknown Castillo de Doña Blanca pottery Red Slipped plate
PAJ051 1 Castillo de Doña Blanca pottery Red Slipped plate
PAJ052 2 Castillo de Doña Blanca pottery amphora amphora
PAJ053 2 Castillo de Doña Blanca pottery amphora amphora
PAJ054 1 Castillo de Doña Blanca pottery amphora amphora
PAJ055 2 Castillo de Doña Blanca pottery amphora amphora
PAJ056 2 Castillo de Doña Blanca pottery amphora amphora
PAJ057 Unknown Castillo de Doña Blanca pottery amphora amphora
PAJ058 2 Castillo de Doña Blanca pottery amphora amphora
PAJ060 Unknown Castillo de Doña Blanca pottery grey ware bowl
PAJ061 1 Castillo de Doña Blanca pottery grey ware bowl
PAJ062 1 Castillo de Doña Blanca pottery grey ware bowl
PAJ063 1 Castillo de Doña Blanca pottery grey ware bowl
PAJ064 1 Castillo de Doña Blanca pottery grey ware bowl
PAJ065 4 Castillo de Doña Blanca bread oven n/a n/a
PAJ066 4 Castillo de Doña Blanca pottery handmade bowl
PAJ067 Unknown Castillo de Doña Blanca pottery handmade bowl
PAJ068 Unknown Castillo de Doña Blanca pottery handmade bowl
PAJ069 4 Castillo de Doña Blanca pottery handmade bowl
PAJ070 Unknown Castillo de Doña Blanca pottery handmade bowl
PAJ071 5 Castillo de Doña Blanca pottery handmade bowl
PAJ072 4 Castillo de Doña Blanca pottery handmade bowl
PAJ073 3 Castillo de Doña Blanca pottery handmade bowl
PAJ074 Unknown Castillo de Doña Blanca pottery handmade bowl
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PAJ075 5 Castillo de Doña Blanca pottery handmade bowl
PAJ076 3 Castillo de Doña Blanca pottery handmade bowl
PAJ077 5 Castillo de Doña Blanca pottery handmade bowl
PAJ078 5 Castillo de Doña Blanca pottery handmade bowl
PAJ079 Unknown Castillo de Doña Blanca pottery handmade bowl
PAJ080 3 Castillo de Doña Blanca pottery handmade bowl
PAJ081 Unknown Castillo de Doña Blanca pottery handmade bowl
PAJ082 3 Castillo de Doña Blanca pottery handmade bowl
PAJ083 3 Castillo de Doña Blanca pottery handmade bowl
PAJ084 5 Castillo de Doña Blanca pottery handmade bowl
PAJ085 3 Castillo de Doña Blanca pottery handmade bowl
PAJ086 4 Castillo de Doña Blanca pottery handmade bowl
PAJ087 3 Castillo de Doña Blanca pottery handmade bowl
PAJ088 3 Castillo de Doña Blanca pottery handmade bowl
PAJ089 3 Castillo de Doña Blanca pottery handmade bowl
PAJ090 Unknown Castillo de Doña Blanca pottery handmade bowl
PAJ091 3 Castillo de Doña Blanca pottery handmade bowl
PAJ092 3 Castillo de Doña Blanca pottery handmade bowl
PAJ093 3 Castillo de Doña Blanca pottery handmade bowl
PAJ094 Unknown Castillo de Doña Blanca pottery fine handmade cazuela
PAJ095 Unknown Castillo de Doña Blanca pottery fine handmade cazuela
PAJ096 3 Castillo de Doña Blanca pottery fine handmade cazuela
PAJ097 Unknown Castillo de Doña Blanca pottery fine handmade cazuela
PAJ098 Unknown Castillo de Doña Blanca pottery fine handmade cazuela
PAJ099 4 Castillo de Doña Blanca pottery fine handmade cazuela
PAJ100 5 Castillo de Doña Blanca pottery fine handmade cazuela
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