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This research explores the role of ceramic production, use and consumption in the daily 
life of people from the precolonial, colonial, and post-colonial circum-Caribbean regions. 
Ceramic productions are analyzed in detail and situated in their social and historical 
context. The results contribute to two important aspects in archaeology related to 
ceramic manufacture and social studies. The first aspect focuses on developing a solid 
scientific approach to reconstruct key technological phases in the ceramic production, 
with an emphasis on the origin of the raw materials, use and preparation of the vessels. A 
detailed analysis develops around the technological knowledge applied to achieve certain 
qualitative and aesthetical characteristics that distinguish and make unique each ceramic 
tradition. Petrographic and chemical methods are applied in this regard.

The second aspect of this research is the translation of scientific results into an 
archaeological narrative. This goal is achieved by focusing attention on situating ceramic 
production in the social context of daily practice and shared cultural knowledge. In this 
way, I bind two fundamental methodologies that have got a leading role in archaeology 
and anthropology in the past decades, the “community of practice” (Lave & Wenger, 1991) 
model and the chaîne opératoire or technological approach (sensu Leroi-Gourhan 1973; 
Creswell 1976; Lemonnier, 1986; Dobres and Hoffman 1994; Dobres 2000; Roux, 2016, 
2019a). These two theoretical models complement each other and allow us to shed light 
on large-scale cultural process by tackling micro-scale events at the community level.

With these ideas in mind, this dissertation is structured around this main research 
question:

How can the combination of archaeometric analysis of ceramic materials be 
combined with chaîne opératoire and communities of practice model to more holistically 
investigate archaeological assemblages in the circum-Caribbean region?

A sub-question is - how does the combination of these approaches differ according 
to time period, ceramic materials and region?

To answer this leading question the dissertation develops along four case studies. Each 
individual chapter has been published in peer-reviewed journal and can stand alone, as 
an independent research. They have different research questions, tailored with a precise 
methodology and provide autonomous answers. The results offer a fine-grained view 
of the circum-Caribbean regions, investigating micro-scale events through a ceramic 
manufacture perspective. Although, if at first reading the outcomes of each chapter 
seem to be confined to the single case study, the entire dissertation can be seen as 
a wide analytical umbrella that encompasses new technological and methodological 
insights. The results bring new important socio-cultural knowledge of past populations 
and are applied in varying historical moments of the Caribbean archipelago during the 
Ceramic Age (BCE 600-1500 CE), at the edge of the Haitian Revolution (ca. 1804 CE), 
and in precolonial Central Nicaragua (400-1250 CE). I argue in the following chapters 
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that the use of a technological approach to material culture, together with a focus on 
daily practice, is a constructive means of analysis for questioning and re-thinking some 
basic assumptions towards a communities’ production, use and trade of earthenware 
throughout different historical periods.

Figure 1. The location of each case study presented in the dissertation is indicated on the map 
with the historical context.

1.1.	 Objectives and aims
In the circum-Caribbean, a region characterized by a tropical climate, organic remains 
tend to deteriorate quickly leaving archaeologists with a restricted amount of material 
culture to study ancient populations. Due to their resistance to weathering, ceramic 
materials are one of the most ubiquitous remains found in the region, and since the 
beginning of archaeological research have had a prominent role in the understanding 
of past socio-cultural organization (e.g., Boomert, 1985; Hofman, 1993; Lothrop, 1926; 
Norweb, 1962; Rouse, 1939, 1948). This dissertation aims to bring insights on potential 
sources of socio-cultural information that are embedded in the ceramic manufacturing 
process. The key aspect is to center the research through a lens of technology and 
daily practice, by examining the manufacturing process as a community, and day to day 
actions from the collection of the natural resources to the shaping, decorating and firing 
of the pottery.
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With the different social and technological aspects touched upon in the dissertation, I 
reflect on the human-landscape relationship and how we can recognize and integrate the 
role of the environment into the archaeological narrative. Can we discuss the action of raw 
material procurement as being part of a community’s knowledge and shared practice? To 
answer these questions, I examine the case-study of the monumental site of Aguas Buenas 
(400-1250 CE) in central Nicaragua and the surrounding environment. To contextualize this 
monumental site within the area and with the immediate archaeological sites, I question where 
the specific raw materials (e.g., clay outcrops) used for producing the ceramics deposited 
at the site were located. Were vessels manufactured with clays of specific qualities? Where 
were the clay outcrops located, and how do we relate their position to the communities that 
populated the area nearby Aguas Buenas for centuries? Were the locations, dimensions and 
qualities of the clay sources shared knowledge within different communities?

A second series of questions focused on the preparation of the raw clay materials and 
practices of fashioning the vessels in the Greater Antilles during the Ceramic Age (600 
BCE-1500 CE). I center the research around the ceramic manufacturing process. How can 
we identify manufacturing traditions, and how do we relate manufacturing traditions to 
cultural boundaries? Can we recognize intra-site and inter-site differences within ceramic 
manufacturing traditions? How do we understand the presence of locally produced versus 
non-locally produced pottery within an archaeological assemblage? Were there changes 
in the manufacturing process that can be synchronically and diachronically inferred? To 
respond to these questions, I analyzed in detail the ceramic assemblage of two sites (El Cabo 
and El Frances) in the Dominican Republic and link my data with other contemporaneous 
sites in other parts of the Dominican Republic, and also in Puerto Rico and Vieques islands.

The third study explores an 18th century glazed ware production, known as taches 
noires, manufactured in Albissola (Italy). Taches noires ceramics were widely copied 
in Spain and France and exported en masse throughout Europe and in the Americas. 
Their wide export means this type of glazed ware has the potential to be used as a 
chronological marker, as there are detailed records of the production recipes, and of 
imitations products. Questions developed around the idea of applying a technological 
approach also to highly standardized ceramics. Were recipes changed when new 
workshops were opened, and replicas were made? Can we identify technological changes 
in the recipes of the glaze, decoration and body through the years?

All these questions are answered in-depth in the following chapters and presented 
with a methodology that can be used as a source of inspiration for further studies, and 
to reconsider previously published data. The follow section describes the range of 
methodological approaches that is available to archaeologists. A comprehensive and 
informed body of literature is presented to introduce each section of the dissertation 
and how to build a scientific approach tailored to each research question posed above 
and to propose more avenues for studying ceramic manufactures.
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1.2.	 Theoretical kick off: a technological approach to ceramic material 
and its social context

Interpretations of material culture have been the basis for writing narratives about the 
past with the aim of understanding cultural variability and social identity. In archaeology 
the identification of variation in material culture, such as craft production, morphology, 
styles and consumption, across space and time was, and still is, an important variable to 
investigate population dispersals and social organization such as migrations activities, 
political changes, and social and trade connections (Binford, 1965; Dobres & Hoffman, 
1994; Schiffer & Skibo, 1997; Stark, 1999). The outcomes of these interpretations aim to 
draw socio-cultural boundaries on maps, where areas are created to help us to organize 
populations into cultural groups synchronically and diachronically.

In the circum-Caribbean region archaeologists have long been focused on answering 
socio-cultural questions through the analysis of material culture styles and morphologies. 
Patterning of ceramic typologies were the major drivers to comprehend macro-scale 
social relationship, such as human expansions, migrations and group affiliations. Variation 
in aesthetical and morphological aspects were decisive to build chronocultural typologies 
and situate culture and societies (Boomert, 1985, 2000, 2007; Chanlatte Baik, 1981, 2005; 
Hofman, 1993; Hofman and Bright, 2010; Hofman and Ulloa Hung, 2008; Keegan, 2000; 
Keegan and Hofman, 2017; Persons, 2019; Rouse, 1939, 1948, 1960, 1986). Artefacts were 
labelled following stylistic traits and organized in geographically localized categories 
that aim to establish relationships between ceramic assemblages and archaeological 
sites, with aim of tracing cultural boundaries between communities or describe shared 
social aspects between cultural groups (Curet, 2014; Pestle et al., 2013; Rouse, 1960, 
1986). Although, this methodology provides a clear picture on a broad scale of the social 
organization in the studied region, the drawbacks are that it produces biased descriptions 
at the micro-scale level of community boundedness and social connection, where visual 
and functional aspects of material culture are indications of cultural groups, and used 
to create chronological series.

In this research, I challenge this typological classification by moving the concept of 
technology and culture to the center of the study of ceramics, and I consider ceramic 
typologies (morphological aspects) as one of the variables that resides in the ceramic 
manufacturing process. The way clay materials are modified and fashioned involved 
particular preparation of the clay paste, movements of the hands, and in some cases 
the use of certain tools to shape the object in the desire formed. Whether some of those 
actions can be understood by the observation of the final appearance of the object, some 
are not obvious if you are not acquainted with the forming procedure that potters have 
followed. On the one hand, this aspect leads to the idea that reproducing the ceramic 
manufacturing process only based on the observation of the final appearance of the 
object requires a direct assistance from the potters that created the item. On the other 
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hand, the imitation of the stylistic and morphological features of ceramic vessels can be 
performed without direct assistance but only through visual observation.

I highlight the complexities of the relationship between people and material culture. 
Both crafts and people “have mutual biographies which unfold in culturally specific ways” 
(Gosden & Marshall, 1999). Culture can be defined as a shared-way-of-doing, a web of 
social practices in a daily routinization of actions that binds people and objects together, 
and that is the means by which individuals identify within each other as a community 
or as part of a shared network (sensu Dobres & Hoffman, 1994; Hendon, 2008, 2015; 
Joyce, Hendon and Lopiparo, 2015; Lave & Wenger, 1991; Roddick & Stahl, eds. 2016). 
When studying material culture, we must keep in mind that what we are looking at is 
the result of previous human actions embedded in meaningful and socially negotiated 
sets of material and non-material-based practices (Dobres & Hoffman, 1994; Joyce and 
Lopiparo 2005; Pauketat and Alt 2005). An expression of a cultural behavior of someone, 
who like us nowadays, walked on the same land, saw similar landscapes, interacted with 
their communities, built social and cultural agency with the environment and other people, 
searched for natural resources, cooked, ate, and feasted.

1.2.1	 The community of practice’s model
Based on the work of Lave and Wenger’s (1991) Situated Learning: Legitimate Peripheral 
Participation, archaeologists have directed attention to examining the learning process 
as a key phase in the development and transmission of culture (Dobres & Hoffman, 1994; 
Dobres, 2000; Gosselain & Livingstone Smith, 2005; Gosselain, 2000, 2008; Pauketat & 
Alt, 2005; Roddick, 2009, 2013; Roddick & Stahl, 2016; Roux, 2015, 2019a; Sassaman, 
2016). This work underlines the fundamental role of learning during daily life activities 
as a proxy in forming and preserving cultural identity. At the individual level, there is a 
direct movement of knowledge from person to person, from a tutor and a learner, which 
partakes in producing and reproducing a way-of-doing a practice, a shared action (Dietler 
& Herbich, 1998). The sense of community and belonging to a cultural group is expressed 
by the awareness of sharing an information or an action, a cultural practice that identifies 
you within your social world and distinguishes you from others. This sense of cultural 
belonging can be explored at different social levels, from a small community scale to a 
more broader population level (sensu Bourdieu, 1977, 1984; Joyce and Lopiparo 2005). 
Imagine something you have learned from your parents or from your close relatives, for 
instance a particular food recipe that you loved when you were a child. Let’s imagine an 
Italian lasagna (obviously, I pick this example). Your parents or your relatives are your 
tutors in this situation and have instructed you during the preparation of the food and they 
taught you each step of the procedure to achieve the intended dish. Once you completely 
mastered the process, it means you have understood all the phases needed to complete 
a certain final product, a dish that meets your and their expectations. This specific set of 
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information is the result of a direct knowledge transmission of a way-of-doing from one 
generation to another, where the tutoring process played a key part. Probably, if you will 
ever ask someone if they know how to cook lasagna, you will find out that, perhaps they 
do know a similar recipe and working procedure, probably similar but different when it 
comes to the detailed steps. The differences between the two ways of doing the same 
action, in this case the two recipes, is what makes you identify yourself with your food’s 
recipe and your family’s tradition, distinguished from other family’s knowledge. The base 
idea is that at the end of the apprentice process the learners have acquired a specific 
way of proceeding and visualizing the way-of-doing that they identify with it, and they will 
hardly change or adapt to a different technique (sensu Lave & Wenger, 1991).

This was just a simple example; however, it helps to understand the connection 
between knowledge, learning and identity. Technical practices are a process of 
inheritances which can occur either at the single, individual scale or at broader 
community level. Sharing practices can be seen within a multitude of social actions, 
such as producing pottery or stone tools, manufacturing clothes, and all other actions 
embedded in the material and non-material worlds (Clark, 2008; Costin, 1991, 2008; 
Dobres, 1995; Dobres & Hoffman, 1994; Hendon, 2006, 2008, 2015; Herbich, 1987; Joyce, 
Hendon and Lopiparo, 2015; Pauketat & Alt, 2005; Roddick, 2009, 2015; Sassaman, 2016).

A group of individuals sharing an action is seen as a community of practitioners, 
as a group of people that carry out the same action driven by shared learning. At the 
collective level, the transmission of knowledge can occur between individuals of separate 
communities that are tied by a social action. This creates networks of communities 
of practices, where some individuals of different groups are linked by a common 
practice (Roddick & Stahl, eds. 2016; Joyce 2020; Joyce, Hendon and Lopiparo, 2015). 
The identification of these shared networks of social practices allows us to determine 
the extension of the social and cultural ties and tracing cultural networks. Therefore, 
examining technological behaviors (the ways of working materials) can provide a method 
to investigate how the diffusion of ideas, styles and technologies were embodied on a 
sociological level and into manufacturing traditions (sensu Costin, 2008; Creswell, 1983; 
Dietler & Herbich, 1998; Dobres, 1995; Dobres, 2000; Roux, 2003, 2013, 2015, 2019a, 
2019b).

1.2.2	 The chaîne opératoire approach
Following the community of practices and the transmission of knowledge models, a 
technological approach to material culture is revealed to be a solid and valuable way 
to glean insights on the social space behind the production of artefacts (Dobres & 
Hoffman, 1994; Lemonnier, 1986; Leroi-Gourhan, 1971). The past decades have seen 
articulate discussions in archaeology and anthropology on how to reach a comprehensive 
understanding of the concepts of identity, cultural expression and cultural transmission 
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that are visible through material culture patterns (Dobres, 1995; Dobres & Hoffman, 
1994;Dobres, 2000; Gosselain, 2000, 2016; Joyce, 2020; Roux, 2013, 2015; Roux & Manzo, 
2018). This discussion brought up important aspects to the interpretation of the material 
cultural, and begun to consider the concept of technology, seen as the sequence of 
technical operations that lie behind the manufacture of artefacts as a crucial source 
of cultural information to shed light on human behavior, identities and knowledge 
transmission between individuals (Gosselain, 2018; Roux, 2019b).

Ethno-anthropological studies have demonstrated how crafts, crafting practices and 
crafters are embedded within a complex and dynamic system of social relationships 
(Crown, 2007; Gandon, Roux and Coyle, 2014; Gosselain, 1998, 2000, 2018; Gosselain 
& Livingstone Smith, 2005; Haour et al., 2010; Livingstone Smith, 2000, 2010a, 2010b; 
Tehrani & Collard, 2009; Tehrani & Riede, 2008). Ceramics that yield similar shape, function 
or style can be shaped using several different technical methodologies, which vary from 
one community to another (Gelbert, 2003). Technological behaviors, intended as crafting 
practices, are not randomly adopted, they are the result of a learning process, which 
is situated in a particular social and dynamic dimension. These ethno-anthropological 
studies highlight the parallel between technological behaviors and social groups.

Going back to the community of practice model, people act on the basis of what 
they have experienced and learnt. Manufacturing ceramics requires knowledge, a way of 
working the clay that must be learned from someone. The chaîne opératoire approach, 
intended as the study of the entire production process including all the series of technical 
operations that transform a raw material into a finished product (Creswell, 1976), was 
designed to tackle the cultural dimension of material cultural and to schematically 
organize the technical phases involved in the manufacturing process, giving us a tool 
to move beyond the final aesthetical aspects of material culture and to explore in detail 
the social and cultural context it was produced in. As potters are integrated into a social 
system, their technological behavior is the outcome of the cultural world to which they 
are exposed (Roux, 2016; Thér, 2020).

The ceramic manufacturing process includes a series of steps that are common to 
every production and begins with the collection of the raw materials and preparation, 
continues with the shaping of the clay mass when the final form of the vessel is decided, 
followed by finishing operations and surface treatments that aim to adjust the external 
surface prior to decoration and final firing. This series of steps is quite commonly 
standardized for each ceramic production, and each individual phase is the result of a 
transmission of knowledge that occurs between individuals and through generations of 
the same social groups or through social and exchange networks (Roux 2019a, 2019b).

The complexity and the potential of the chaîne opératoire lies in the extensive 
variability of actions and materials that potters can use to achieve a certain final product. 
The advancement of ethnographic and experimental research on ceramic production 
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provides a clearer understanding of the manufacturing process and its social dimensions 
(Gosselain & Livingstone Smith, 2005; Gosselain, 2000, 2008; Hofman et al., 2008; Hofman 
& Jacobs, 2004; Roux, 2019b). The creation of reference collections developed together 
with skilled potters coupled with archaeometric analyses allow us to get a better grasp 
on the different technical behaviors that could be involved in the production of pottery. 
Macro and micro trace analyses with the use of a stereomicroscope provides an overview 
of the gestures and objects used during the shaping and decoration process (Roux, 
2016, 2019b), while archaeometric analysis can elucidate on the provenance of the raw 
materials, preparation of the paste, and addition of temper materials, firing procedures 
and other details of the decoration process (e.g. glazes recipes) (Degryse & Braekmans, 
2013; Quinn, 2013). Therefore, we can review past operational sequences, understanding 
how different manufacture phases were interconnected and the extent of their variability 
and frequency, as well as if specific gesture and materials were linked to particular end 
products or social contexts (Santacreu 2014, 2017).

The introduction of this combined methodological approach is relevant in the circum-
Caribbean region, where rarely entire manufacturing process were studied (see Donner, 
2020; Graves, 2020; Hofman et al., 2008; Hofman & Jacobs, 2001; Hofman & Jacobs, 
2004; Ulloa Hung, 2014) and more commonly archaeometric research is presented (e.g., 
Curet 1997; Crock et al. 2008; Ting et al. 2016; Lawrence, Fitzpatrick and Giovas 2021; 
Stienaers et al. 2020; Descantes, Speakman and Glascock,, 2008; Scott et al., 2018). 
Through the analysis of these technical choices and the materials used we can address 
aspects of pottery manufacturing that move beyond the objects and their morphologies. 
This methodology allows us to explore the distribution of technical traditions on a 
diachronic perspective by understanding the transmission through generations across 
time, and on a synchronous scale by observing the distribution of technical traditions on 
a geographic level. Results produce a detailed understanding of micro-scale processes 
that occur at the community-based level and can be used to portray large-scale events. 
The extension of shared technological traits can tell us much about the level of social 
interactions of individuals from different settlements (Joyce, Hendon and Lopiparo 2015; 
Roux 2019b), how social boundaries extend, and how they evolved and changed through 
time. Social spaces are observed not as a fixed container with a delimited area but as a 
dynamic set of networks of practitioners free from geographical constrictions.

1.2.3.	 Understanding the operational sequence
In this section I briefly introduce and describe each manufacturing phase to provide an 
overview of the production process and later I present the analytical methodology to 
tackle each aspect of the chaîne opératoire. Generally, the most important and common 
phases in ceramic production are:
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1.	 Clay procurement and preparation
2.	 Fashioning
	 a.	 roughing-out
	 b.	 pre-forming
3.	 Finishing
4.	 Surface treatments
5.	 Decoration
6.	 Drying
7.	 Firing

1.	 Clay procurement and preparation

The procurement of raw materials and their preparation into a workable paste that can be 
modelled and fired are two fundamental steps to begin the manufacturing process. Clay 
outcrops are commonly found in the landscape either as surface or subsurface deposits. 
The parent materials vary from rock outcrops, sedimentations of bioclastic organism 
and organic compounds that, through natural transformation such as waterborne 
and/or aeolian events, are transported and deposits across the environment. Usually 
clay deposits accumulate along rivers, depressions, alluvial flats and other natural 
sedimentary traps (Roux 2019b:20). Clay outcrops are not always easy to spot and may 
be hide under several meters of layers of soil. A good understanding of the environment 
and of the materials needed for a specific product is central to the clay extraction process 
(Stark, 2003 and reference therein).

Several studies on clay procurement practices have highlighted how different natural 
and social constrictions can drive people through the selection of clay outcrops: (1) 
shortest distance to the site, (2) environmental changes through the year, for instance, 
the rainy or dry seasons that open or close natural passage or (3) habitual and spiritual 
reasons that go beyond the more practical, economic reason for exploitation to a more 
transcendental way of understanding the environment (Arnold, 1985, 1989; Livingstone 
Smith 2000; Gosselain and Livingstone Smith 2005).

Raw materials can be ready to use as they naturally appear when they present a good 
malleability, ductility and capacity to harden. However, often that is not the case and 
raw materials do not match the needed characteristics. Thus, potters need to add some 
constituents to improve these qualities and different pastes can be prepared by the same 
raw materials (Santancreu 2014:67-75). Clay preparation practices involve modifying the 
argillaceous components and changing the texture and the chemical and mineralogical 
composition of the raw materials. Potters increase the workability being able to shape the 
clay pastes in the intended form and to improve their drying and firing resistance. Different 
paste can be prepared for instance, if the containers are manufactured for cooking and need 
a high thermal shock resistance because of heating or for serving beverages and foods.
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Preparation practices separate in two main groups: modification and homogenization 
of clay pastes. Modification aims to reduce or improve the granularity of the sediments. 
The sorting process can be done manually by removing the coarser inclusions by hand, 
with a sieve or with a levigation process. During the levigation process clays are deposited 
in water for the removal of coarse fractions and to improve the plasticity of the paste. 
In other cases, inclusions can be added, or clays can be mixed to improve plasticity or 
other chemical and physical characteristics of the paste. Temper materials are inclusions, 
either organic or inorganic that are intentionally added to the paste.

The homogenization of the pastes consists in mixing, wedging, kneading and maturing 
the clays. These steps are important for a good mixing of pastes and the incorporation 
of the added tempers and the reduction of pores (Roux 2019a: 16-40).

2.	 Fashioning

The fashioning phase includes all the steps necessary to create from clay pastes different 
parts of the vessel such as the base, the body, the neck and rim. By the end of this 
process the paste is shaped into the desired form. This phase entails two different stages: 
roughing out, when a hollow form without the final geometrical shape is created and the 
pre-forming, when the final volume and shape of the object is completely formed, though 
without the finishing details (Roux 2019a). These two stages involve several technological 
steps, which can be integrated in different operational sequences or chaînes opératoires. 
Figure 2 summarizes both roughing out and pre-forming and their variability. The 
interpretation of each step is important to understand technological behaviors as both 
steps are considered the core of the manufacturing process in which potters build their 
work-identity. Given the importance, is also the most stable technological expression 
transmitted by potters (Gosselain and Livingstone smith 2005, Roux 2019a; Thér 2020). 
The main variables to consider in these stages are five physical options: the source 
of energy, the elementary volume, the forces, the type of pressure, and the degree of 
hygrometry (Roux 2016, 2019a)1.

Generally, the roughing out is divided in two main fashioning way of working: (1) 
without rotative kinetic energy (RKE) and (2) with rotative kinetic energy. The first group of 
techniques is further subdivided into two families, one that involves the use of assembled 
elements such as coiling and slabs methods, and the other that includes the use of the 
entire clay mass that is shaped on mould, by a hammer or with hands. The second group 
that uses RKE is what is considered wheel-throwing. This group is subdivided into several 
families according to the use of entire clay mass or assembled elements (e.g. coiling) 
that are later shaped with rotative energy.

1. �	For a detailed description of the entire process, please referred to Valentine Roux, Ceramics and 
Society (2019a).
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The pre-forming stage contains different technical approaches that can be divided 
according to the hygrometry of the clay paste into two general families: one that uses wet 
clay and one that uses a drier consistent state of paste and is denominated as leather 
hard clay. These two families are subdivided into different technical approaches following 
the use of different active tools that are handled by potters (e.g. hammer, wooden scraper, 
stone pusher, paddles), passive tools (e.g. working plan and forming support) and use 
different types of pressure, such as percussion with hand, hammer and paddle or in a 
leather hard state, shaving with a sharp tool and pushing with a hard object (e.g. pebble 
or wood) to progressively thin and uniform the surface.

Figure 2 Summary of the different operational sequence that can be applied in the roughing-out 
and preforming stage. Adapted by Roux (2019a).

1
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3.	 Finishing

Finishing operations are performed after pre-forming with the aim of homogenization 
of the superficial layers of the paste. Finishing can be grouped in different techniques 
following the hygrometry of the paste. Three main methods are identified: smoothing 
on wet clay, smoothing on leather hard paste, based on continuous (wheel-throwing) 
or discontinuous force and brushing on leather hard paste with a tool that can be re-
hydrated or dry.

4.	S urface Treatments

Surface Treatments are operations that modify the internal and external surface of 
vessels and can be carried out on dry pastes and on fired pastes. They divided in two 
main groups, one by friction actions and one by coating operations. Friction methods 
consist in (1) softening, which is rubbing a leather hard paste with a moist hard tool to 
remove the imperfection and fill in the holes and lines of the surface layer, (2) burnishing, 
which consists of rubbing a leather hard paste with a hard dry tool to produce a shiny and 
compact surface. Coating operations include all the actions that aim to coat the internal 
and external layers of the vessels. It can be done with clay materials, silica, organic 
materials and graphite. The coating with clay materials consists in adding to the surface 
a very fine clayish materials obtained through a levigation process, producing a clay slurry 
and/or a slip that covers the vessel’s surface. The glaze is a coating method achieved 
by firing silica materials mixed with a flux (e.g. lead oxide, alkaline flux or boron oxide) to 
lower down the melting temperature. The result is a vitreous layer that can have both the 
aim of achieving an impermeable state of the paste and to add decoration layers. Both 
glaze and slip can be produced in different colors according to the need of the potters.

5.	 Decoration

Decorative operations have both ornamental and sometimes functional purposes. 
They involve painting the surface, impressed and relief techniques. Painting is the most 
common technique and can be performed with a mixture of different mineral and organic 
materials before or after firing. Impressed and relief techniques consist of adding or 
removing part of the surface, they are classified according to the type of forces, gestures 
and degree of hygrometry of the paste. Different tools can be used to make impressions 
(rolled, stamped and paddled), incisions (such as punctuations, lines, pivoting and 
scraping), excisions and the application of separate elements or modelled decorations.

6.	 Drying and Firing

Drying is an important step to progressively prepare the object for the firing event. It 
reduces the possibility of cracks and fissure and deformation during firing. The duration 
can take some days and varies depending on the shape and size of the object. Firing is 
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the operation that changes the physicochemical properties of the clay paste transforming 
it from a plastic substance into a solid and hard material. Clays are subjected to several 
changes that are linked to the temperature achieved during firing. In general, the 
average firing temperature to produce an irreversible change in clay is higher than 400 
°C and a complete firing of clay objects is achieved around 650-700 °C. However, higher 
temperatures can be reached, for instance, to produce porcelain the kiln must be heated 
between 1200 and 1400 °C.

Firing practices require important knowledge because the maintaining of certain 
parameters during the event has a strong repercussion on the structure and color of the 
finished earthenware. Generally, two main firing techniques are known, and classified as 
open firing when the objects are in direct contact with the fuel, and enclosed firing (e.g. 
kiln or furnace), where there is not a direct contact with the fuel and a built structure 
contains the clay objects and the surrounding atmosphere raises in temperature. Firing 
atmospheres play a key role in the process. On the one hand, an oxidizing atmosphere 
occurs when free oxygen is constantly available during this phase and it favors the 
oxidation of the organic and iron components present in the clay pastes, usually 
generating reddish or beige colors depending on the proportions of iron or calcareous 
components in the paste. On the other hand, a reducing atmosphere is a combustion 
event that occurs with a lack of free oxygen and is usually prepared in an enclosed place 
where the air is blocked from flowing. Pottery fired in reduced atmosphere presents a 
darker color, from a greyish to black paste.

1.2.4.	 Archaeometric analysis
Archaeometric analysis has been an important factor in archaeological studies. 
Archaeological ceramics production relies on the use of clay-rich materials, which are 
modified, shaped and fired. In the previous section, we have seen how it is important to 
understand different step of the manufacturing process to shed light on technological 
behaviors. In this sense, archaeologists carry out macro and microscopic analysis to 
comprehend traces left by potters on the ceramic body during the manufacturing phases 
(fashioning, finishing and surface treatments). The aim is to identify bodily gestures, 
source of force, shaping techniques and use of different tools. Archaeometric analysis 
are a complementary approach to ceramic technological studies and offers focus on the 
clay procurement and preparation practices, glaze recipes and firing strategies. Normally 
they provide detailed insights in the clay-rich materials and the chemical and physical 
transformation that occurred during the production process. The range of observations 
vary from the annotations of the general paste structure, a detailed microscopic analysis 
of the mineralogical components to the scientific characterization of the chemical 
signatures of the pastes (Degryse & Braekmans, 2013).
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Archaeometric analysis can be divided in geochemical and mineralogical analysis. 
Geochemical methods encompass several techniques that aim to understand the 
elemental compositions of the materials contained in the ceramic paste, paint and glazes. 
The scientific assumption behind chemical analysis is the ‘’provenance postulate’’, which 
relies on the fact that there is a measurable difference in the chemical composition 
between materials from different geographical and geological origins employed in the 
production of ceramics (Weigand et al., 1977). Therefore, based on the provenance 
postulate, within a given ceramic assemblage, ceramics manufactured with the same 
clay yield a similar chemical composition that allows us to spot (imported) materials 
prepared with other clay sources.

In the past decades, chemical analysis has become a well-established method to 
understand the provenance of clay constituents, especially when chemical data are 
compared to reference materials which can be either locally manufactured ceramic 
assemblages or a collection of local sediments (Casale et al., 2020; Finlay et al., 2012; 
Hunt & Speakman, 2015; Neyt et al., 2012; Sharratt et al., 2009). The geochemical 
techniques that are widely applied in archaeometric studies include instrumental neutron 
activation analysis (INAA), X-ray fluorescence (XRF), inductively coupled plasma mass 
spectrometry (ICP-MS) and optical emission spectroscopy (ICP-OES) (e.g. Degryse & 
Braekmans, 2013; Gehres & Querré, 2018; Goren et al., 2011; Mommsen et al., 1992; 
Montana et al., 2003; Stienaers et al., 2020; Stoner, 2016; Wagner et al., 2012; Walton & 
Tite, 2010). These techniques have proved to be a reliable source of information for the 
characterization of the elemental compositions of the pastes and have a long history 
in archaeological studies. In the circum-Caribbean area the application of geochemical 
data has been increasingly used to answer provenance questions both in the pre-colonial 
and colonial time (Crock et al., 2008; Dennet, 2016; Descantes, Speakman and Glascock, 
2008; Fitzpatrick et al., 2008; Scott et al., 2018; Siegel et al., 2008; Stienaers et al., 2020)

Ceramic pastes, however, can have a wide variability in structure and size of their 
inclusions. The minerals and other types of components (e.g., organic tempers) that are 
present in the pastes can vary from being fine to coarse grained. The variation of the 
size of the grains, as well as the presence of temper inclusions that were intentionally 
added, tend to have an influence on the final chemical composition of the paste. 
Therefore, while in the case of homogeneous and fine pastes these previously mentioned 
geochemical techniques (INAA, XRF, ICP-MS and ICP-OES) are suitable for chemical 
characterization of the clay paste, when dealing with irregular and coarse grains paste, 
electron microprobe analysis (EPMA) and scanning electronic microscope with energy 
dispersive spectroscopy (SEM-EDS) can provide a more suitable resolution (Degryse & 
Braekmans, 2013). EPMA and SEM-EDS have the potential of zooming directly on the 
ceramic body and selecting specific areas of interest or individual spot that we want to 
analyse. For instance, SEM-EDS allows us on a radial cross-section of a ceramic body 
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to select or avoid specific tempering materials (e.g., a particular type of mineral or rock 
inclusions) at the advantage of the more fine component of the paste, and to identify the 
composition and the thickness of the glaze or slip layers that were applied on the ceramic 
body (see Chapter 5) (di Febo et al., 2018).

Mineralogical analysis offers a detailed view of the mineralogical phases that are 
critical to interpret the geochemical data. X-ray diffraction (XRD) and petrographic 
analysis by means of thin section observations with polarizing light microscope are two 
robust techniques for mineralogical characterization. XRD may be useful to identify firing 
temperatures of fine ceramic paste. Minerals tend to modify when they are exposed to 
high firing temperature, and that is what happen when clays sinter above 400-500 °C 
and transform their material state irreversibly. Minerals are sensitive to temperature 
changes and due to its capacity of detecting mineralogical phases, XRD in the context 
of technological analysis can provide information on the firing temperatures that were 
reached by potters (Buxeda I Garrigós et al., 2002; Maggetti, 1994; Maggetti et al., 2001).

Ceramic petrography borrows the methodology of analysis from geological studies 
in order to classify mineral and rock inclusions that are present within the ceramic body 
(Quinn, 2013; Whitbread, 1986). A slice of the ceramic body is cut and fixed on a glass slide 
to be polished to 30 µm thickness. The analysis of ceramic thin sections is performed 
on a polarizing microscope, which uses one mode of light transmission and 2 modes of 
interpretation: (1) plane polarized light (PPL), and (2) crossed polars that polarized the 
light in two directions. Minerals when intersected by polarized light produce specific 
optical effects such as transparency, color, pleochroism, morphology, birefringence and 
isotropism or anisotropism that are used for their characterization. The interpretation 
of these optical observations about mineral components of the paste allows us to 
distinguish ceramic bodies that were manufactured with materials of different origin or 
with different techniques (see Chapter 3). For instance, we can identify the presence of 
particular temper materials and make distinctions between local and imported wares 
when mineralogical difference is notable. The disposition of the inclusions can help to 
identify traces of the manufacturing process such as coiling (circular disposition) and 
percussion (parallel disposition) practices (see Chapter 3 and 4), finishing layers and the 
addition of decorative layer (slip and glaze). Next to that, the observation of the paste can 
be useful to broadly establish the firing temperature ranges (Quinn, 2013).

Overall, the application of archaeometric analysis to archaeological ceramic studies 
has the potential to provide meaningful information on the provenance of the materials 
and to identify compositional patterns that are characteristic of one production or of a 
geographical area. Traded objects can be spotted through a ceramic assemblage and 
the change of use of raw materials through time can be understood when the analyses 
are supported by chronological research of the ceramic assemblage. Combined with 
other technological analyses, e.g. macro and microscopic observation of the ceramic 
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bodies, archaeometric analysis provides a holistic description of ceramic production. 
Results from these analyses allow us to classify archaeological assemblages through 
the description of the chaîne opératoire concept and to produce an important functional 
and socio-cultural characterization of past communities.

1.3.	 Dissertation outline
This dissertation has a twofold framework, on the one hand, is formed along a 
methodological thread that connects all the chapters. This binding methodological 
approach provides a full overview of the entire ceramic production process, and how 
to step by step untangle it to produce meaningful narratives of the past. On the other 
hand, the different case studies demonstrate how the use of a combined methodology 
with a focus on technology and shared practice can help to explain complex socio-
political events and can be tailored to different historical periods, geographical areas 
and technological traditions.

In the next chapters, I explore the role of material culture in understanding human action 
and how, pottery can tell us about the socio-historical context in which they were embedded. 
Each chapter of this dissertation is composed of independent articles published in peer-
reviewed journals. The order of the chapters should not be seen as strict and chronologically 
predetermined. The sequence, however, is structured to tackle the major steps of the 
ceramic manufacturing process and to drive the reader from the beginning of the story 
with the procurement of raw materials and their preparation, through the fashioning and 
finishing stages to the end of the journey with an understanding of the decoration steps.

Figure 3. Graphic scheme of the dissertation. Each phase of ceramic production is linked with 
chapter that discussed it and with the methodology used.
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Part 1: Designing a methodological approach to understand clay procurement 
practices and paste preparations.

Chapter 2 and 3 deal with different aspects related to the collection of clay raw materials 
and their preparation to be shaped and fired into a ceramic body. Both chapters provide 
applications of archaeometric methods such as chemical and petrographic analysis 
to glean important information regarding the provenance of the ceramics and the 
identification of different technological characteristics of the pastes.

Chapter 2: A pilot study to identify challenges and solutions for linking raw mate-
rials to fired ceramics

This chapter presents a case study from Central Nicaragua and is used as a pilot 
methodological approach to explore raw material procurement practices. The work is a 
follow up to previous research of Casale et al. (2020) that carried out the first systematic 
clay-rich soils survey in the area around the pre-Hispanic monumental site of Aguas 
Buenas (cal 400-1250 CE). A microanalytical approach based on geochemical analysis 
supported by petrographic observations is presented to glean provenance information 
and to identify imported wares within a ceramic assemblage.

This paper presents specific challenges faced during the gathering of the analytical 
data and offers directions for their interpretation. Chemical analysis by means of portable 
X-ray fluorescence (p-XRF) was applied to clay-rich samples to characterize geologically 
based compositional groups, collected through the area around Aguas Buenas and to 
compare them to the ceramic retrieved at the site. Thin-section petrographic observations 
were carried out to get detailed insights on the aplastic inclusions contained in the ceramic 
bodies and pastes preparation. Results shows how the integration of geochemical and 
petrographic analyses together with the use of statistical analysis produce a reliable 
set of data. The interpretation of the elemental and petrographic data allows us to get a 
better grasp of the geochemical patterns presented in the environment and how those 
patterns are reflected and visible in the ceramic bodies. Several hypotheses on the clay 
procurement strategies are presented and contextualized with the archaeological findings 
in the region showing ancient human behaviors and adaptation. The case study presented 
in this chapter was published as:

Casale, S., Donner, D., Braekmans, D., Geurds, A. (2020). Geochemical and petrographic 
assessment of clay outcrops and archaeological ceramics from the pre-Hispanic site of 
Aguas Buenas (cal 400-1250 CE), Central Nicaragua. Microchemical journal 156, 104829. 
https://doi.org/10.1016/j.microc.2020.104829
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Chapter 3: Understanding ceramics variability and provenance through the study 
of ceramic bodies

Following the previous chapter, Chapter 3 expands the study of ceramic pastes 
to archaeological sites in the Dominican Republic and Puerto Rico. Six different 
ceramic assemblages from precolonial sites are analyzed to understand the origin 
of the raw materials and their preparation for the manufacturing stage. The research 
deals particularly with the use of petrography as a proxy to explore different chaîne 
opératoires employed by the potters to modify the raw materials sources such as the 
preparation of fine and homogeneous paste or more heterogenous and coarse bodies, the 
identification of temper materials, voids, disposition of inclusions and firing temperature 
and atmospheres. Results are chronologically interpreted and provide an overview of the 
changes that occurred and the level of similarity/dissimilarity in the technical behaviors 
that was shared within the communities that lived on the islands. The mineralogical 
composition of the inclusions is analyzed in detail and contextualized with the geological 
region where the sites are located to provide an understanding of the origin of the raw 
materials, and to distinguish between wares manufactured from locally available sources 
or wares imported from other areas. The contents of this chapter were submitted to a 
peer-reviewed journal as followed:

Casale, S., López Belando, A.; Shelley, D.; Narganes, Y.; Hernández, I., Degryse, P. 
(submitted). Communities in contact. A technological and petrographic study on ceramic 
production and trade between Hispaniola and Puerto Rico (350-1200 CE). Journal of 
Island and Coastal Archaeology.

Part 2 Reconstructing ceramic manufacturing traditions.

This part includes Chapter 4 and 5 and provides an overview of two different 
methodological approach to tackle a similar research question: understanding ceramic 
manufacturing traditions but for two completely different types of wares. The idea that 
stems from this section is that there are different research avenues and not a fixed 
approach to ceramic studies. The methodology has to be arranged following different 
variables to be tailored to different earthenware materials. This is the case in chapter 
4, where we move from a precolonial community at the site of El Cabo (600-1500 CE) in 
the Dominican Republic and their related ceramic production, to standardized and mass-
produced glazed wares from the late 18th century in chapter 5.

Chapter 4: A focus on the fashioning and finishing step

In this chapter, I present the first case study in the Caribbean Archipelago concerning 
the entire ceramic manufacturing process from the selection of the raw materials to the 
shaping and firing during the Late Ceramic Age. The focus of the study is the ceramic 
assemblage retrieved from the site of El Cabo (600-1502), on the east coast of the 
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Dominican Republic. El Cabo has an important and strategic location overlooking the 
Mona Passage, the water channel that divides Puerto Rico and the Dominican Republic. 
The site was regarded as a node in the trading networks within the islands and evidences 
a long-term human occupation until the contact period (Hofman et al., 2020; Samson, 
2010). The study of the ceramic assemblage offers the opportunity to investigate the 
evolution of technological behaviors on a community-based scale, providing fine-grained 
results from a wide timeframe.

This chapter presents the result of petrographic and macro-trace analyses by 
means of stereomicroscope. The combined use of these methods provides a robust 
description of each of the major phase of the manufacturing process. Each phase is 
critically reviewed, and the research forms the first reference of macro-trace analysis 
for fashioning (roughing out and pre-forming) and finishing traditions in the Caribbean 
Archipelago, setting the ground for future comparative studies. Petrographic observations 
show the presence of different compositions for the ceramic pastes, offering insights 
on production strategies, exchange of wares and clay procurement practices through 
the centuries. Results of the chaîne opératoire are contextualized in the methodological 
frameworks of the community of practice model, highlighting the importance of tracing 
technological networks to reconstruct large-scale socio-cultural process. This research 
is published as:

Casale, S., van Dessel, K., Hoogland, M.L.P., Degryse, P., Hofman, C. (2022). 
Technological persistence in ceramic production in the southeastern Hispaniola. The 
case study of El Cabo (600-1502 CE). Journal of Anthropological Archaeology 65, 101387. 
https://doi.org/10.1016/j.jaa.2021.101387

Chapter 5: Understanding 18th century glazed wares production through archaeo-
metric analysis

This final chapter presents a case study concerning the analysis of the chaîne opératoire 
for highly standardized ceramic production. The taches noires wares were produced in 
Albissola (Italy) during the late 18th and the beginning of the 19th century. The production 
of taches noires was massive, one of the first industrial scale productions of ceramics 
with an estimation of twenty million pieces per year (Cameirana, 1980). The vessels, 
due to their high international appreciation, were exported worldwide from Europe to 
the Americas and several attempts of copying were done in Spain and in France. A 
consistent number of taches noires is found in Haiti. The import occurred mostly during 
the French colonial period and less information is available for the period of the Haitian 
Independence Wars and the establishment of the Haitian Republic. This research explores 
taches noires wares retrieved in different locations (urban settlement, French military 
fortress, and plantation areas) in the northeast of Haiti, in the area of Fort Liberté, to 
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clarify on the use of those wares through an important social period of transition from a 
colonial regime to the advent in history of the first black republic.

The production steps of the taches noires are detailed and described in the 
literature, and changes in the recipes and materials are documented through the years. 
This research suggests a methodology that aims to tackle specific aspects of the 
manufacturing process that offers room to distinguish original products from French 
and Spanish replicas, and to understand Albissola productions chronologically to clarify 
the period of importation to Haiti and their social context.

The geochemical techniques provide an excellent tool for the investigation of the 
materials employed in the production process and to understand different paste and glaze 
recipes. ICP-OES was used to investigate the elemental composition of the paste, while 
SEM-EDS and petrographic analysis were used to understand the major components of 
the ceramic bodies and mineralogical inclusions. Results were compared with previously 
published data on French and Spanish replicas. The SEM-EDS also provides insights on the 
glaze compositions and decorative methods. The research provides new data on the taches 
noires and add information on the contested period between the French colonization and 
the social changes that prepare the ground for the establishment of the Republic of Haiti. 
Geochemical results have also a broader interest for colonial archaeology, being a case 
study to follow for future research in modern wares and those geochemical data on the 
taches noires wares can be used to trace the origin and time of import of those wares in 
other areas of the Americas and Europe. The study is published as:

Casale, S., Joseph, S.J., Capelli, C., Braekmans, D., Degryse, P., Hofman, C. (2021). 
Transatlantic Connections in Colonial and Post-Colonial Haiti: Archaeometric Evidence 
for Taches noires Glazed tableware imported from Albissola, Italy to Fort Liberté, Haiti. 
International Journal of Historical Archaeology 25, 423-447. https://doi.org/10.1007/
s10761-020-00559-3

The concluding chapter summarizes and critically discusses the main results of each 
study and contextualizes them in the general literature. In particular, the research 
questions are revisited for the circum-Caribbean area and the role of the community 
of practice model and chaîne opératoire is presented, with a critical evaluation of the 
contribution that a fine-grained approach to material culture with a lens on daily practice 
brings to the general picture of indigenous, colonial and post-colonial lifeways and 
cultural change.
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