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Abstract 

This dissertation explores the processes of social-community integration, alliances, and 

interregional interaction as a result of social and political instability during the Late Intermediate 

Period (LIP, ca. A.D. 1000-1450) and the Inka Period (ca. A.D. 1450-1550) of the Circumpuna 

(the border region between Bolivia, Argentina, and Chile). This research examines patterns of 

ceramic production, circulation, and consumption of Yavi-Chicha pottery from a multiscalar 

perspective. Methodologically, this dissertation merges technological styles and provenance 

studies (studied through macroscopic, petrographic, and neutron activation analyses) to 

investigate communities and constellations of practice, and interregional interaction. The 

dissertation is divided into three articles. The first article examines the role of pottery production 

practices in processes of social and community integration during the LIP. I explore this 

relationship through a case study of a community of potters (Chipihuayco, Bolivia) in the Chicha 

Region. This community-level analysis demonstrates that the settlement of Chipihuayco was 

populated by multiple potting communities of practice that, in spite of following their own ways 

of producing ceramics, shared substantial technological choices for the first stage of the 

manufacturing sequence as a result of integrating practices. During this period, potters from 

Chipihuayco and perhaps other potting communities in the Talina Valley developed a ceramic 

repertoire that was incorporated into new political practices and social strategies of coalescent 

communities and corporate structures. I argue that the consistent selection of altered shale as a 

tempering material supported the creation of group identity, community affiliation, and 

integration. 

The second article focuses on the regional integration of different communities under 

new corporate political strategies. I explore this relationship by examining the role of pottery 

consumption during the LIP. This regional-level analysis, based on the ceramic materials from 

the sites of Chipihuayco (Bolivia) and Finispatria (Argentina), shows how shared consumption 

practices created and articulated a constellation of practice. The household repertoire acquired a 

fundamental social integrative role as it circulated across the region. The analysis indicates that 

the marginal community of herders from Finispatria integrated the Yavi-Chicha household 

assemblage—partly produced in Chipihuayco, partly in Finispatria and/or at some unknown 

location—into their everyday life. The ceramic repertoire articulated group identity and social 

integration as a boundary object, which at the regional scale was expressed as socio-political 
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alliances among different communities. I suggest that the development of a new and distinctive 

ceramic repertoire in the Chicha Region may have been embedded in the new practices of 

political commensalism that emerged as social strategies within the context of coalescent 

communities.  

In the third article, I explore the social effects of circulating items by investigating the 

patterns of circulation of Yavi-Chicha pottery in the Chilean Atacama Desert during the LIP and 

the Inka Period. In particular, I investigate the role of Yavi-Chicha pottery in the interregional 

interactions, social negotiations, and alliances between Atacama and the Chicha Region by 

focusing on the value and meaning of Yavi-Chicha pottery. This emphasis provides a better way 

for understanding the social effects of circulating pottery from its production origins to the 

mechanisms of how it reached Atacama and the contexts of its use. The study demonstrates that 

the pottery used in Atacama (mostly polished jars) was produced in the Talina Valley. During the 

LIP, the value of Yavi-Chicha ceramics was possibly rooted in the formation and maintenance of 

alliances between the inhabitants of the Talina Valley and the people of the Loa River Basin and 

the San Pedro Oases. In this context, vessels could have circulated as gifts or as inalienable 

objects. Under the Inka administration, these social changes nesessarily led to other changes in 

the role and value of circulating items, which were possibly related to either inalienable 

possessions or to objects as political markers. It is possible that Yavi-Chicha ceramics were used 

by the Inka to maintain and strengthen their rule within the framework of reciprocity, as a way to 

negotiate social relations, as rewards for loyalty, as compensation for services, and as indicators 

of identity and social position in Atacama. 
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Introductory Statement 
 

The overarching focus of this dissertation is on understanding social and community 

integration, alliances, and interregional interactions in the past from an anthropological 

perspective. This project is intended to provide new lines of evidence on how these social 

dynamics were embedded in broader socio-political dynamics of the Late Intermediate Period 

(hereafter LIP, ca. A.D. 1000-1450) and the Inka Period (ca. A.D. 1450-1550) in the Circumpuna 

(the border region of Bolivia, Argentina, and Chile). To explore these relationships, my study 

focuses on one particular type of pottery (Yavi-Chicha), produced in the Río Grande de San Juan 

Basin (hereafter RGSJB, also called the Chicha Region) in southwestern Bolivia and 

northwestern Argentina (see Figure 1 in Appendix A).   

In the RGSJB and the macroregion of the Circumpuna, profound social changes began 

occurring around A.D. 1000. These changes were mainly related to the collapse of the political 

and economic networks of the Middle Period (also called the Tiwanaku Period, ca. AD 400- 

1000), the unleashing of endemic wars, and the changes in climatic conditions, among other 

factors (Castro, et al. 2016; Morales, et al. 2012; Nielsen 2009, 2015; Schiappacasse, et al. 

1989). The transformations of the social landscape caused by these phenomena included the 

massive relocation of people into dense and fortified aggregated settlements, commonly located 

in defensive positions and often associated with well-defined public spaces; the abandonment of 

areas previously occupied—possibly to create buffer zones between groups in conflict (Arkush 

2009; Nielsen 2003); the separation of residential areas from cultivated areas and the expansion 

of agriculture (Nielsen, et al. 2015; Núñez Regueiro 1974; Schiappacasse, et al. 1989; Tarragó 

2000). Under this scenario of fragmentation and social tension at a south Andean scale, the 

political and economic integration within each region seemed to strengthen, a phenomenon that 

could have taken place under corporate and decentralized polities such as those documented 

ethnohistorically (Nielsen 2006b; Pease 1992; Platt 1987). 

It is in this social context that the study of the people who occupied the RGSJB becomes 

relevant, as it is a region of the Circumpuna where important strategic political and economic 

alliances occurred. This hypothesis is supported not only by the density and size of settlements, 

but also by the role of the inhabitants of the RGSJB as intermediaries between other social 

groups of the Circumpuna during both the Inka Period and the Hispanic Period (Martínez 1992; 

Palomeque 2010; Raffino, et al. 1986; Zanolli 1999). Despite its archaeological relevance, this 
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region has received scant attention, especially compared to northwestern Argentina. Considering 

the gaps in the literature and the theoretical challenges posed by this complex phenomenon, I 

apply a multiscalar approach and investigate the role that pottery production, consumption, and 

circulation practices played in the formation of socio-political alliances, social negotiation, and 

social and community integration within the Circumpuna.  

I explore these relationships through the concepts of community of practice, constellation 

of practice, and interregional interaction, which are operationalized through the analyses of 

technological styles and provenance. For this purpose, I have divided the research into three 

articles (Appendices A-C), each addressing a different scale of analysis and aspect within the 

research focus that will be published in different peer-reviewed journals. I first explore the 

microscale of community integration by examining pottery production at one settlement during 

the LIP (Appendix A). The concept of community of practice is expanded upon, and through the 

constellation of practice concept I investigate how alliances are built at the regional level 

(Appendix B). Finally, at a larger scale of analysis, I investigate the role of circulating Yavi-

Chicha pottery in the processes of interregional interaction, social negotiation, and alliances at 

the interregional level (Appendix C).  

 

Ceramic Production and Circulation in the Andes 

Before introducing the methods and theory used in this dissertation, I first discuss how 

research of ceramic production and circulation has been addressed in the Andes and how my 

approach builds on previous research. In addition, I provide critical background information on 

Yavi-Chicha ceramic production and circulation and the changes in these activities after the Inka 

arrival. 

The increasing amount of literature on ceramic production and circulation in the last few 

decades has clearly shown the importance of these studies for understanding broader 

anthropological issues in archaeological inquiry. The shift from causal explanations to 

multidimensional analyses of ceramic production and circulation patterns has allowed for a better 

understanding of the interdependent relation between the raw materials, artisans, and consumers. 

Currently, there is general agreement that studies of ceramic production should be addressed as 

interrelated processes of production, distribution, and consumption (Bey 1992; Costin 2005; 
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Mills and Crown 1995; Rice 1987; Shimada 1998; Shimada and Wagner 2007; Zedeño and Mills 

1993) within broader sociopolitical contexts. 

During the Inka Period, dynamics of power relations, inequality, and stratification 

became more obvious, which has motivated a great deal of research on provincial political 

economies. Several types of production have been used for analyzing these dynamics (e.g., 

textiles, mining, metallurgy), but pottery specifically as a key component of the Inka symbolic 

and sociopolitical system, has received the greatest attention.  

Investigations into ceramic production and circulation in the Andes have generally been 

tied to studies of sociopolitical organization and complexity, especially in late Andean 

prehistory. This relationship has generally been addressed through studies of ceramic 

specialization as it played a key role in the creation and maintenance of elites, a key marker of 

complexity (Brumfiel and Earle 1987; D'Altroy, et al. 1985; Earle 1991, 1994; Earle and 

D'Altroy 1989). From this perspective, craft specialization is a mechanism for maintaining status 

and power divisions within societies, and the role of specialists is to create wealth and symbols 

of power and legitimacy to be used by the ruling elites.  

Studies on Inka ceramic production systems have revealed dynamics of state control over 

provincial economies. Specialization commonly occurred in prestige goods economies, in which 

rulers and elites took an active interest in the production and procurement of wealth by playing 

an active role in controlling craft production (Brumfiel and Earle 1987). With the purpose of 

studying sociopolitical organization, elite control, and community specialization in the Upper 

Mantaro Valley during Inka rule, Costin and Hagstrum (1995) assessed skill, labor investment, 

and standardization through analysis of manufacturing technology. They demonstrated that while 

Inka-style ceramics were produced by nucleated specialists possibly through corvée labor, local 

Wanka wares were produced by specialists working independently of elite control for the general 

population. In these contexts, efficiency was more related to independent specialization, while 

elite pottery (e.g., aríbalos) required greater effort.  

Specialized pottery production has also been tied to the enormous labor mobilization 

undertaken during Inka rule. Potters, like many other specialized producers, were mobilized and 

resettled, a process that has been associated with the intensification of pottery production 

(D'Altroy, et al. 1998). The mitmaq communities (forced relocation of people) were relocated 

either within the province or moved to another province altogether. These settlements have been 
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identified in several parts of the Inka State, including the sites of Acochaca and Payna, Cupi, 

Milliraya, Canta, Cajamarca, Catamarca, and Mendoza (Bárcena and Roman 1986-1987; 

D'Altroy, et al. 1998; Hayashida 1998; Spurling 1992). The production center of Potrero-

Chaquiago in Catamarca, Argentina, is an emblematic case where the state supported a range of 

specialized craft production including Inka-style pottery, weaving, and metallurgy (D'Altroy, et 

al. 1998; Earle 1994; Lorandi 1983, 1984; Williams and Lorandi 1986). 

Although most research has focused on Inka ceramic production, studies of ceramic 

production and distribution in the Andes are not limited to this period. Archaeometric methods 

combined with stylistic analyses have been applied to the study of production organization and 

interregional interaction during the Early Horizon in the Chavín de Huantar sphere of influence 

(Druc 1998). An interesting contribution is the understanding of manufacturing methods and 

technology for a broad range of Andean pottery, reconstructed from direct evidence, 

experimentation, xeroradiography, and physical techniques (e.g., Carmichael 1998; Shimada, et 

al. 1998; Wagner, et al. 1998). Further south of the central Andes, social identity has been 

addressed through pottery production. With the aim of studying ethnic identity among the 

Atacameño in Chile during the period of Tiwanaku influence, Stovel (2005) conducted analyses 

of technical standardization in mortuary ceramics. Similarly, De la Fuente (2011) studied 

technical identities in the Late Intermediate Period of Catamarca through technological choices 

using the chaîne opératoire approach combined with petrographic and standardization analyses 

(of paste and manufacturing attributes).  

Finally, among all the contributions to the study of Andean ceramic production systems, 

ethnoarchaeology has played a key role in refining arguments about social and economic 

organization, particularly in studies of ceramic pastes and selection, procurement, and processing 

of raw materials (e.g., Arnold 1998; Druc 1996; Roddick and Klarich 2013; Sillar 2000; Sillar 

and Gabriel 2016).  

The large body of ceramic research in the Andes provides a strong foundation for new 

contributions. In this dissertation, I aim to build on Andean ceramic production and circulation 

knowledge by adding evidence from the perspective of the agents and practices involved in the 

sociotechnical systems. In addition, my research focuses on an area that has received scant 

attention in these matters, so this new data will help build a better understanding of regional and 

macroregional craft production and consumption.  
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Yavi-Chicha Ceramic Production and Circulation 

The body of research on Yavi-Chicha ceramic style indicates that the repertoire 

originated during the LIP, with its roots in the Calahoyo style from the Middle Period (Avila 

2005, 2008, 2011; Krapovickas 1965, 1968, 1973, 1977; Krapovickas and Aleksandrowicz 

1990). The repertoire of Yavi-Chicha ceramics produced during the LIP included multiple 

shapes and a large iconographic repertoire, such as cooking wares, non-decorated, and decorated 

wares. However, stylistic differences have been noted within the LIP. Avila (2009) identified 

two distinctive stylistic subgroups: (1) Early Yavi or LIP I (A.D. 900-1250), and (2) Late Yavi-

Inka, which includes the LIP II (A.D. 1250-1430) and the Inka Period (A.D. 1430-1536). This 

suggests that changes in the production pattern could have been associated with changes in the 

social dynamics during the LIP. Based on these stylistic subgroups, there are not clear stylistic 

distinctions between the LIP and the Inka Period, though some aspects of the production and 

circulation of Yavi-Chicha pottery changed after the Inka arrival. Some classic imperial shapes 

were added to the original repertoire, such as the duck plate and the aríbalo. We call this variety 

the Yavi-Chicha Inka, which is a local Inka style. On the other hand, there is the Inka Provincial 

style, called Inka Paya or Casa Morada Polícromo, which combines in a more structured way the 

stylistic and technological aspects of Yavi-Chicha and Inka traditions (Bennett, et al. 1948; 

Calderari 1991). 

The Inka presence in the RGSJB produced important changes in the social dynamics 

(Espinoza Soriano 1986; Raffino, et al. 1986; Raffino, et al. 2004; Zanolli 2003, 2007). 

Settlements and entire valleys were abandoned and new areas become important within the 

basin. For instance, within the Talina Valley (southern Bolivia) the site of Chipihuayco seemed 

to be abandoned after the Inka conquest (Avila 2011; Nielsen, et al. 2015), while the site of 

Chagua (south of Chipihuayco) would have functioned as the major Inka administrative site of 

the valley (Raffino, et al. 2004). The production of ceramics possibly changed from Chipihuayco 

to Chagua during Inka administration, and probably occurred under a closer control by the Inka 

state. Changes in production were also reflected in changes in the distribution and circulation 

across the Circumpuna.  

The sphere of circulation during the LIP, reached a wide area of the Circumpuna, 

including the following areas: in the Quebrada de Humahuaca—Los Amarillos, Huacalera, La 

Isla, Pucara de Perchel, Pucara de Volcán, Juella, Pueblo Viejo de la Cueva (Cremonte and Scaro 
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2010; Nielsen 2001a, 2001b; Otero 2015; Ramundo 2012); in the west puna—cuenca of 

Miraflores-Guayatayoc and Laguna de Pozuelos-Tucute, Moreta, and Rinconada (Albeck and 

Zaburlin 2008; Pérez Pieroni 2013, 2014; Zaburlin 2014); in the Cusi-Cusi Región (Vaquer and 

Cámera 2018); in the meseothermal valleys and lowlands of Salta (Ventura, et al. 2010; Ventura 

and Oliveto 2014); in Bolivia and the Altiplano of Sama (Beierlein 2009; Michel, et al. 2005); 

and the lowlands of Tarija (Delcourt 2003; Rendon 2004, 2008). 

A fundamental change in the pattern of circulation occurred during the Inka Period, 

where Yavi-Chicha pottery seemed to have reached wider areas of the Circumpuna and beyond, 

particularly in Inka sites. Some examples are the settlements in the mesothermal valleys of Salta, 

such as north and middle Calchaquí, Lerma, and Quebrada del Toro that include the sites of 

Chivilme, Tambo Angastaco, La Paya, Potrero Payogasta, and Tastil (Cremonte 2014a; 

Mulvany, et al. 2007; Sprovieri 2014), and the sites of Potrero Chaquiago, Punta de Balasto, 

Shincal and Ingenio del Arenal in Catamarca and in the Bolsón de Andalgalá (Cremonte 1991; 

Cremonte and Botto 2009; Giovannetti 2009; Prieto and Páez 2105; Williams and Cremonte 

1992/93). In Bolivia, along the Valley of Cinti (Chuquisaca) and Sama, Yavi-Chicha pottery is 

commonly found in Inka sites, such as El Saire, Antigal de Alisos and Pucunayoj (Beierlein 

2014; Cremonte 2014a, 2014b; Rivera 2008, 2014). In Jujuy, the sites with strong Inka presence 

that are associated with Yavi-Chicha materials are the Pucara de Tilcara, La Huerta, Coctaca 

(lópez 2004; Otero 2015), and in the southern valleys, Agua Hedionda and Cucho de Ocloyas 

(Cremonte 2014b; Cremonte, et al. 2003). Although this ceramic type appears to have circulated 

in Atacama during the LIP, its circulation during the Inka Period seems to have been formalized, 

especially in San Pedro de Atacama and the Loa Basin (Adán and Uribe 2005; Stovel 2002; 

Tarragó 1989; Uribe 1997, 2004; Uribe and Agüero 2005), and in Copiapó, Chile, where a Yavi 

influence has been identified (Cantarutti and Mera 2000). 

The wider circulation of Yavi-Chicha ceramic during the Inka Period is partly due to the 

mitmaq system that involved the massive relocation of Chicha people within the southern Andes 

to fulfill the political and economic needs of the state. For instance, Chicha mitmaq were located 

in Cochabamba (Bolivia), the Quebrada de Humahuaca, and the Calchaquí valleys in 

northwestern Argentina (Albeck and Ruiz 2003; Espinoza Soriano 1986; Raffino, et al. 1991; 

Raffino, et al. 1986; Raffino, et al. 2004; Williams and Cremonte 1992/93; Zanolli 1999, 2003). 

In some cases, the mitmaq possibly moved with their ceramics, but in others they produced Yavi-
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Chicha styles with local materials, as seen in the Calchaquí valleys in Catamarca (Lorandi and 

Cremonte 1994). Overall, the evidence shows that although both the production and circulation 

of Yavi-Chicha ceramics were significantly disrupted under the Inka administration, they were 

were probably not completely controlled by the state as the production of the classic Yavi-

Chicha types from the LIP continued during the Inka Period, and circulation of these ceramics 

occurred through both official and unofficial routes (Nielsen 2013; Nielsen, et al. 1999). 

 

Theory and Methods 

This dissertation uses different theoretical approaches and concepts to address the 

different scales of this research, which include the frameworks of community of practice and 

constellation of practice (Lave and Wenger 1991; Roddick and Stahl 2016b; Wenger 1998; 

Wenger and Snyder 2000) that are articulated with concepts of community integration, social 

negotiation and alliances. Methodologically, all the articles use the concept of technological style 

(Lechtman 1977, 1984), as defined by studies of the ceramic chaînes opératoires (Lemonnier 

1976, 1992; Roux 2016), as the main indicator of ceramic production, circulation, and 

consumption practices. Provenance studies are also central to this study. Technological styles 

and provenance studies are operationalized through macroscopic analyses, petrographic analyses 

and instrumental neutron activation analysis.  In this section I provide a brief overview of both 

theoretical and methodological approaches that guide this research and how they articulate with 

my research goals.  

Community and Social Integration 

The central unit of analysis of this study is the community, defined as a social institution 

that generates and is generated by suprahousehold interactions, and that is also structured and 

synchronized by a set of places within a particular span of time (Yaeger and Canuto 2000).  A 

community relies on mutual interactions for its continued existence. Social interactions create 

shared identities. A community can also be seen as a process of identity formation (Pauketat 

2000), that exists in part through shared identities, frequent interaction, and inter-household 

integration (Canuto and Yaeger 2000). Therefore, following this argument and by understanding 

a community as a fluid domain of identity, I will consider the process of identity-formation 

together with the processes of social and community integration. In general terms, social identity 
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refers to the way individuals and communities are distinguished in their social relations with 

other individuals and communities (Jenkins 1996; Meskell 2002). 

Seen as a social identity, a community can take multiple and diverse forms (Yaeger and 

Canuto 2000). I am particularly interested in the form of communities that come together in new 

locations during a period of conflict or environmental instability. Kowalewski (2006) refers to 

these communities as coalescent communities, which are characterized by the integration of new 

social strategies to ameliorate tensions that might arise within new locations. As I noted above, 

social changes as well as new territorial and social configurations took place during the LIP in 

the RGSJB, resulting in coalescent societies that built new and large settlements, such as in the 

case of Chipihuayco and Finispatria, the communities I analyzed in detail in Appendices A and 

B. Despite being very different settlement types that housed different types of communities, the 

people from Chipihuayco and Finispatria possibly undertook new social strategies that led to or 

resulted from profound organizational changes. As it has been noted by Kowalewski, the 

movement to larger towns required profound social changes to bring groups and individuals 

together in new formations. Coalescent communities share strategies that emphasize the 

integration of domestic groups and promote community integration, including the appearance of 

corporate political structures, increasing concern for collective defense, new architectural 

designs, enclosed plazas, new rituals, and changes in the means of production. 

As a form to explore the relationship between coalescent communities and community 

and social integration within the RGSJB, within the context of profound social and political 

changes, I use the community of practice and constellation of practice frameworks. Ceramic 

assemblages are ideal correlates to investigate communities and constellations of practice 

through patterns of ceramic production and consumption since craft manufacture is a process of 

situated learning and embodied cultural transmission (e.g., Cordell and Habicht-Mauche 2012; 

Gosselain 2016; Mills 2016, 2018; Roddick and Stahl 2016a; Sassaman and Rudolphy 2001; 

Schoenbrun 2016). 

The Community of Practice approach examines the relationship between communities 

and practice through the integration of mutual engagement, joint enterprise, and shared repertoire 

or shared ways of doing (Lave and Wenger 1991; Wenger 1998:73; Wenger and Snyder 2000). 

These dimensions are sources of coherence and essential aspects for the production, 

reproduction, and transformation of a community of practice. This approach focuses on the 
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networks of relations among people and objects mediated by actions, joint activities, and 

discussions defined by a shared domain of interest. Since a shared repertoire or ways of doing is 

the most visible aspect that gives coherence to a community of practice, I focused on this aspect 

to investigate potential communities of practice at Chipihuayco (Appendix A). 

At a larger scale, a Constellation of Practice is defined as a broader and sometimes more 

diffuse network that is linked by boundary objects, i.e., shared objects and resources for practice 

that bridge different communities (Roddick and Stahl 2016b; Wenger 1998). In Appendix B, I 

study how consumption practices of Yavi-Chicha pottery are indicators of the movement of 

boundary objects and the formation of a Constellation of Practice in the RGSJB. Through these 

two approaches of Community of Practice and Constellation of Practice, and through the 

concepts of shared repertoire and boundary objects, I explore the processes of how group identity 

and community affiliation reflect community-social integration, and alliances at the community 

and the regional level within the RGSJB. These social dynamics are discussed within the 

political context of the LIP as they emerge from particular political strategies centered there.  

Corporate Political Strategies, Alliances, and Negotiation 

Even though fragmentation and social tension is evident at the supra-regional Andean 

scale during the LIP, political and economic integration at local levels seemed to increase, a 

phenomenon that could have taken place under corporate decentralized polities, such as those 

documented ethnohistorically (Nielsen 2006b; Pease 1992; Platt 1987). In the context of 

coalescence, corporate political strategies and community integration are a form of social 

strategy. A range of archaeological evidence in the RGSJB suggests that the societies of this 

region were possibly organized as nested hierarchies of corporate groups similar to the 

ethnohistorically documented ayllus1. In fact, most of the settlements of the LIP have no sign of 

centralized political institutions, social inequality or economic stratification such as elite 

residences, differences in sizes, quality, and location of dwelling, restricted storage facilities, or 

uneven distribution of material objects (Acuto 2007, 2008; Nielsen 2006a, 2006b). On the 

contrary, most communities displayed a strong degree of integration, probably based on political 

communalism and a strong reverence for the ancestors. The relationship between corporate 

political strategies and community integration during the LIP has mostly been discussed in 

																																																								
1	A social unit and nucleus of kinship, political, economic and religious social relations. 	
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relation to the importance of the plazas, the cult of the ancestors, and political commensalism 

(Nielsen 2006a, 2006b, 2007a, 2007b), while means of production, especially craft production 

has received scant attention. In this dissertation I seek to fill in this gap by contributing to the 

understanding of these social dynamics from practices of ceramic production and circulation.  

Corporate political structures were developed as one of many other social strategies, 

including collective defense, changes in social means of production rituals, and settlement 

layouts, within contexts of coalescent communities (Kowalewski 2006). Many of these strategies 

aimed to integrate together different communities and individuals. In this sense, feasting and 

commensal politics played a key integrative role within aggregated societies as a domain of 

political action (Dietler 1999, 2001; Hayden 1996; Kowalewski 2006; Mills 2007). In the 

Circumpuna of the LIP, ideas of political-public commensalism such as feasting and public 

rituals as some of the most important integrative practices within coalescent communities, have 

been extrapolated from ethnohistorical references (Nielsen 2006a). Political commensalism in 

this region is rooted in the cult of ancestor veneration that took place in plazas. The memory of 

the ancestors would have acted as an ideological foundation of identity, autonomy, and relative 

self-sufficiency to each ayllu. This practice would have naturalized power relations by using 

specific places and objects as empirical references to the ancestors. Thus, the ancestors would 

have regulated the order of the everyday life experience of the community.  

These celebrations, feasts or ritual activities, which took place periodically in public 

spaces, centered on the communal consumption of food and drink. They provided an arena for 

symbolic representations and the active manipulation of social relations as they created and 

maintained social relations that bound people together in various intersecting groups and 

networks on a wide range of scales (Dietler 2001). According to Dietler, through their integrative 

function, feasts acted as the nodal contexts that articulated regional exchange systems, where 

commensal hospitality established the relationships between exchange patterns. Considering that 

decentralized polities are characterized by promoting practices that reinforce the community 

(Blanton, et al. 1996; Feinman 2000; Peregrine 2017), these feasting practices were possibly 

fundamental in the constitution of community integration and regional alliances. In these 

contexts of feasting and commensal activities, pottery acquired a special value and meaning. It is 

possible that the increase in public food and drink consumption had an effect on practices of 

Yavi-Chicha ceramic production and consumption.  
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The main social consequence of conflict and war was alliance formation and segmentary 

fusion (sensu Nielsen 2015; Platt 1987). Alliances can occur under many different forms, 

acquiring different characteristics, especially when they occur at different community, regional, 

and interregional scales. However, the common denominator of alliance building is social 

negotiation. As social negotiation exists through the participation and engagement in practice 

(Wenger 1998), alliances in the Circumpuna would have been constantly negotiated through the 

same. 

One way to understand negotiation embedded in processes of regional and interregional 

alliances is through ceramic consumption practices. Upham (1982) has argued that the 

widespread occurrence of some ceramic types in the northern American Southwest may be 

indicative of alliances. Moreover, ceramic style is a means of expression and communication that 

also strengthens fundamental cultural values, reproduces important structural relations, and 

reinforces social unity (Hegmon 1995). Thus, I suggest that regional and interregional alliances 

could have been formed and consolidated through social negotiation expressed via distinctive 

patterns in ceramic consumption practices. In this sense, circulating items constituted objects of 

negotiation as they acquired different meanings. 

Technological Style and Chaînes Opératoires  

Following the French and the American tradition of studies of technology and their social 

implications, Appendices A-C apply the technological style and chaîne opératoire concepts to 

understand ceramic traditions and how they reveal processes of social integration and community 

affiliation through consistent choices. This approach has allowed researchers to understand how 

the processes of manufacturing an object can provide evidence for characterizing social 

relationship among potters and has provided the basis for discussing the social implications of 

choices. In this dissertation, I use both approaches as one leads to the other; that is, technological 

styles can only be determined by a detailed understanding of the chaînes opératoires. 

The fundamental premise of the French approach to technology (technological choice) is 

the inseparable link between techniques and society in which they are practiced (Cresswell 1983; 

Lemonnier 1992; Leroi-Gourhan 1943, 1965; Mauss 1934). From this perspective, techniques 

bring into play materials, sequences of action, tools, and specialized knowledge, and are 

developed from multiple interactions and a constant adjustment among these elements; for 

instance, tools are nothing without the action animating them and the knowledge behind their 
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effects (Lemonnier 1986). Thus, techniques are first and foremost social productions embedded 

in a broader symbolic system. Lemonnier proposes to approach the relationship between 

techniques and social production through analyses of the manufacturing sequence and choices 

involved in each step (the process by which technical variation is created). This is addressed 

through the study of processes rather than through the study of the finished objects, and 

conducted through the direct observation (or reconstruction) of the chaîne opératoire (Cresswell 

1983; Lemonnier 1992). A chaîne opératoire describes the whole manufacturing process, and it 

is defined as a series of operations which bring a raw material from a natural state to a 

manufactured state. 

American studies of style and technology are best expressed in the work of Lechtman 

(1977) who first forged the term “technological style,” a concept that has had an important 

influence on both American and European archaeologists. Style has long been a subject of 

debate, as it has been defined in many ways in recent decades and has been considered as both 

passive and active. This dissertation uses an active notion of style as an avenue of 

communication in a cultural system (Wobst 1977) and understood as a component of strategies 

that people pursue in their social and cultural context (Hegmon 1998). This notion enabled 

archaeologists to bridge the gap between style as a component of human activity and cultural 

variation by emphasizing the role of the agent and the multifaceted components of style 

(Franklin 1986; Plog 1995; Weissner 1990). Lechtman (1977) and Sackett (1977) linked style to 

technology by understanding style as an active component, linking the social dimension to the 

techno-utilitarian domains of action. By understanding style as an active tool in strategies of 

social action, technological style embedded in the activity that produces the artifact, enables the 

analysis of technology within its social and cultural context. In addition, technological style 

actively reflects symbolic structures and attitudes of the community and artisans by playing a 

role in perpetuating and changing status relations and basic ideational concepts (Hegmon 1998). 

By using the technological choice and technological style approaches to determine how 

technological attributes constitute a fundamental part of social behaviors, I emphasize in 

appendices A-C the strong correlation between technological behaviors and social groups and 

community affiliation. Following Roux (2016), I also underscore the link between technique and 

identity as a fundamental social dimension of the former. This relationship is relevant for 

understanding the role of Yavi-Chicha pottery in alliance building, negotiation, and community 
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integration as communities are partly built through the formation of group identity and shared 

identities.  

Ceramic Assemblages used in this Dissertation   

This study is based on pottery from a range of Circumpuna sites previously excavated 

and collected by different archaeological projects. The criteria for selecting the materials used in 

each Appendix is related to the multiscalar approach of this dissertation. Ceramic materials from 

Chipihuayco and Finispatria in Bolivia and Argentina were collected and excavated by Axel 

Nielsen and Florencia Avila, while the materials from Atacama come from different projects 

directed by Mauricio Uribe, Victoria Castro, Diego Salazar, Andrés Troncoso, Frances 

Hayashida, and César Parcero (Fondecyt 122/88, Fondecyt 1000148, Fondecyt 1970528, 

Proyecto Qhapaq Ñan, Proyecto Topaín2, Proyecto San José El Abra). I included most of the 

sites in the Loa River Basin and the San Pedro Oases that had Yavi-Chicha ceramics: Turi, 

Topaín, Paniri, Cementerio de Los Abuelos, Cerro Verde, Talikuna, Vega Salada, Incahuasi 

Inca, San José El Abra, La Capilla, Catarpe Este, Catarpe Oeste, Quitor, Sólor, Zápar, and Peine. 

In addition, I studied the whole vessels from different cemeteries as a reference for shapes and 

designs that reached Atacama. These come from the Museo de Arte Precolombino, Museo de 

Historia Natural, and the Museo Arqueológico Gustavo Le Paige in San Pedro de Atacama. 

 Samples analyzed in Appendix A come from the site of Chipihuayco, while samples used 

in Appendix B come from both Finispatria and Chipihuayco. Appendix C centered on samples 

from macroregional sites from the Loa River Basin and the San Pedro Oases, in addition to those 

from the RGSJB, studied in appendices A and B. 

Macroscopic and Archaeometric Methods 

This dissertation (appendices A-C) applies both macroscopic and archaeometric methods 

to ceramic assemblages from selected sites from Bolivia, Argentina, and Chile. A first general 

macroscopic analysis was conducted to determine broader patterns, such as identifying large 

																																																								
2	Comisión Nacional de Investigación Científica y Tecnología, Chile (CONICYT-USA 2013-0012). National 
Science Foundation Catalyzing New International Collaborations Grant, Agriculture and Empire in the High-
Altitude Atacama, (NSF-OISE-1265816). Wenner-Gren Foundation for Anthropological Research, International 
Collaborative Research Grant. National Geographic Society Research and Exploration Grant #9296-13. Ministerio 
de Cultura de España. 
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technogroups (based on the most salient attributes, the surface treatment [polished/ smoothed], of 

both diagnostic and non-diagnostic potsherds). The second level of analysis was only conducted 

on diagnostic sherds to characterize a range of attributes associated with manufacturing 

techniques and paste recipes, through which I determined macroscopic paste groups and selected 

samples for archaeometric analyses. Paste attributes were characterized both by eye and by 

digital microscope (Dino-Lite AM4113ZTS) (Druc 2015).  

In the last two decades, the use of archaeometric techniques has seen exponential growth 

(Killick 2015). This has led archaeologists to explore newer automated technologies and 

techniques that have broadened our research horizons. However, petrography is still considered a 

valuable technique that offers unique and important insights on the physical composition and 

technology of ceramics (e.g., Reedy 2008; Shepard 1985; Whitbread 1989, 1995). Techniques 

that provide information on elemental composition like INAA can be used to refine observations 

based on petrographic analysis (e.g., Bishop, et al. 1982; Boyd, et al. 2002; Day and Kiriatzi 

1999; Haurry, et al. 2002; Hildebrand 2002; Peacock 1970; Stoltman and Mainfort 2002; Triadan 

1997). Appendix A only relies on petrographic analyses to explore the shared potting practices, 

while appendices B and C use both petrography and INAA as complementary techniques to 

understand broader dynamics that involve the circulation and consumption of pottery.   

Ceramic petrography can be either qualitative or quantitative. Both approaches have  

different purposes. Qualitative petrographic analysis focuses on the characterization and 

description of inclusions and technological attributes, while a quantitative approach (i.e., point 

counting) provides numerical data that can be processed through statistical procedures enabling 

automatic classification (Freestone 1991; Quinn 2013; Stoltman 1989). A quantitative approach 

is particularly suitable for the analysis of homogenous assemblages, in which compositional 

differences between samples are subtle and cannot be easily defined via visual manual grouping 

based on qualitative criteria (Quinn 2013). This study uses a qualitative and semi-quantitative 

approach (based on Whitbread 1989, 1995 and Quinn 2013) to characterize rocks and 

monocrystalline minerals, to determine fabric classes, and a series of technological attributes 

relevant to characterize the chaînes opératoires and provenance. This combined approach is used 

in Appendices A-C as to explore the choices of potters and place of manufacture.  

  INAA is a fundamental tool for studying ceramic provenance. This technique allows 

determination of the precise chemical variability of pottery sherds, enabling identification of 
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production groups, differences between local and non-local materials, and the origins of raw 

materials. INAA is a powerful analytical approach as it combines low sample-preparation time, 

sensitivity below the parts per million range for some elements, and automated counting and 

recording (Bishop, et al. 1982). This technique allows the detection of 75 elements; however, 

only 33 elements are usually identified. Data provided by INAA was processed using statistical 

analysis to determine distinct groups in the data set that support meaningful archaeological 

interpretation. 

Since the purpose of using this technique for this study was to complement petrographic 

data, the same samples were analyzed by both techniques. Petrographic analyses can sometimes 

be limited, especially when the geology is relatively homogenous, as is the case for my research 

area. As a complementary tool, bulk chemical analyses provides a different perspective to 

provenance studies, technology and production organization. To explore the archaeological 

significance of INAA in relation to the technological and petrographic analyses, I conducted 

multivariate statistical analyses that included mainly hierarchical cluster analysis and principal 

component analysis.   

 

Background: Raw Material Analyses at Chipihuayco 

In order to better understand the variability of archaeological sources of clay and temper 

(key background to understand important aspects of appendices A-C), I conducted petrographic 

analyses on samples provided by three modern potters (Dora, Alejandra, and Lorenza) from the 

town of Chipihuayco. Since a detailed account of this study is not included in the dissertation, I 

provide a summary of the results to compare with the findings from the petrographic analysis of 

the archaeological pottery. Potters at Chipihuayco use four temper types from four different 

sources—Salle, Kishma, Pucaloma, and Oqke. The temper types Kishma, Pucaloma, and Oqke 

come from nearby Chipihuayco, while the Salle temper comes from the town of Esquiloma, 

located one journey away to the east of Chipihuayco. Because the Salle temper has a special 

value compared to the others and it is scarce and difficult to acquire, it is mixed with other 

temper in order to save the valuable resource. The selection of clays is based on a very different 

pattern of acquisition. Because of the wide distribution of clays around the town, potters use the 

closest sources for production. 
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The raw material samples provided by the potters included temper samples (N=8), clay 

samples (N=8), and processed clay or masa/wawa (N=3). I added one sample of sand collected in 

the Talina River bed in addition to fired sherds (N=4). The combination of the analyses of the 

different samples enabled to understand not only the raw material selection but also the choices 

involved in the recipes of the workable clay. 

Temper 

 The petrographic analyses show a relative mineralogical homogeneity among the temper 

samples. These are mainly composed of lithic fragments of sedimentary origin with a low grade 

metamorphic component, corresponding to the range of shale-slate-phyllite. They occur in at 

least three geological units within close walking distance of Chipihuayco (see Figure 1 in 

Appendix A). I call them shale altering to slate and phyllite (Figure 1). These shales are present 

as (1) shales altering to slate and phyllite that are generally light, either white or near white in 

thin-section, and (2) shale altering to slate and phyllite with iron replacement, generally gray or 

brown in thin-section. These lithic fragments, either with or without iron replacement have 

different levels of foliation that indicate the grade of metamorphism (Figure 1C: grain of shale 

with foliation, 1E: grains of shale without foliation). The presence of white shales in each temper 

type is particularly important, varying approximately between 18 and 62%. However, brown 

shales with iron replacement are generally more common—with the exception of the Oqke 

temper—and occurs between 30 and 76% approximately (Figure 2). 

 When comparing the four temper types (Figures 1 and 2), I observed a low mineralogical 

variability. Both brown and white shales occur in each temper type, suggesting that both types of 

shales occur together within the same source. Thus, its variability is not particularly significant. 

Siltstone fragments also occur in all samples, comprising between 2 and 14%. Among the minor 

minerals, I identified quartz grains in almost every samples, but with a higher percentage within 

the Salle temper (5%). Opaque minerals occur in all samples between 1 to 4 %. Finally, quartzite 

fragments were identified in very low percentages (0.5-1%).  

In addition to the characterization of temper types and approximate frequency, I 

described shape, size, and frequency of each inclusion type, which was particularly interesting 

for the shale inclusions, which occur very consistently (Table 1). The shape of most grains are 

either angular or subangular and the granulometry or the size distribution (from very fine to 

coarse) looks homogenous among the different temper types. 
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Clay 

 The analysis of clays shows a mineralogical homogeneity. Most clays are rich in iron and 

are dominated by quartz and feldspar inclusions (k-feldspar and plagioclase), and some volcanic 

inclusions (possibly rhyolite) in lower percentage, and some opaque minerals (Figure 3). Local 

clays are characterized by having a high percentage of natural inclusions, where the total 

percentage of inclusions ranges between 30 and 40%, which is particularly high for clays. 

Inclusions are mostly angular with a continuous distribution. Because the mineralogical 

differences among the coarse clays are not significant, I suggest that the clay sources around 

Chipihuayco are all very similar. 

Recipes  

The perfect mixing and proportions of clay and temper is essential for good results. Each 

potter processes the clay with the purpose of getting rid of coarser inclusions. They let the clay 

soak in water for about three days until it reaches a yogurt consistency. The clay is then strained 

with a metal strainer, where the coarser inclusions are removed. Once most of the water has 

evaporated, the clay is mixed with the temper until the paste reaches the appropriate consistency. 

The analyses of temper and clay enabled me to identify the recipes by determining added versus 

natural inclusions. Although the three potters use different temper types and different mixing, 

there is a consistency in terms of the amount of temper used. Considering that the wawa (the 

mixing of clay and temper) has inclusions that come from the clay (that was not totally refined), I 

determined that the total percentage of inclusions varies between 45 and 50%, and that the added 

inclusions vary between 20 and 25% (Figure 4). The size distribution among shales, quartz and 

feldspars indicates the presence of a bimodal distribution where the smaller fractions correspond 

to the clay and larger fractions to the temper. 

Concluding Remarks 

Petrographic analyses of raw materials used by three contemporary potters from 

Chipihuayco have yielded results that contribute to the understanding of the formation and 

maintenance of a modern potting community of practice, as well as providing essential evidence 

for the better understanding of past potting communities of practice. The results indicate that the 

potters share strict technological styles that are constituted as technological traditions.  



	 28	

 
 

Figure 1. Microphotographs of thin-sections of the four temper types analyzed, by plain polarized light: 
A,B,C=Salle; D= Kishma; E=Pucaloma;, F=Oqke. The numbers correspond to the main mineralogical and lithic 
components: 1=quartz; 2=quartzite; 3=siltstone; 4=shale altered to slate and phyllite; 5= shale altered to slate and 
phyllite with iron replacement. 
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Figure 2. Frequency distribution of mineral and lithic components of each temper type. Alt. Shale w/iron 
repl.=Altered shale with iron replacement.  

 

 
Table. 1. Variability of shale types within each temper type. VF=very fine; F=fine; M=medium; C=coarse. 
A=angular; SA=subangular.  
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Figure 3. Microphotographs of thin-sections of three clay types analyzed (general view (above) and detailed view 
(below), by plain polarized light. The numbers correspond to the main mineralogical and lithic components: 
1=rhyolite, 2=opaque mineral, 3=K-feldspar, 4=plagioclase, 5=quartz. 

 

 

 
 
Figure 4. Microphotographs of thin-sections of prepared clay with temper (general view (above) and detailed 
view (below). Left=prepared clay from Dora, right=prepared clay from Lorenza. 
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The shared repertoire of ways of doing involved in the first stages of the operational chain is the 

main dimension constituting the potting community of practice at Chipihuayco.  In particular, the 

results show that the technological choices of raw materials are consistent, where potters have a 

particular preference for shale temper. In addition, the analyses have shown that the different 

sources of shales are very similar petrographically, which would suggest that not just any temper 

type is functionally superior. This indicates that the choices are embedded in wider social 

phenomenon. The preparation of the wawa is also a key indicator of the community of practice. 

In spite of using different sources of clay (widely available in Chipihuayco), the recipes are the 

same, with the potters choosing to mix the clay and the temper together in very similar 

proportions. This shows that potters engage in the same activities through social participation 

and learn from each other.  

Through the present analyses, I have shown that technological styles have not necessarily 

functional attributes, but rather that they are embedded in very complex webs of relations. 

Although potters use different shale temper, the Salle temper is more valued as a tempering 

material. I suggest the value of Salle is relative to several factors, for which we use the concept 

of embedded choices to understand how the selections are embedded in ritual practices and 

political economic dynamics. These embedded choices promote the social participation and 

mutual engagement of the agents of the community of practice.  

Finally, I argue that certain potting practices can be resistant through time. The results of 

these analyses compared to the archaeological samples show that the selection of shale temper 

and recipes have a temporal depth, which suggests the existence of a technological tradition 

among Chipihuayco’s potters where certain technological choices have remained stable. 

Nevertheless, we have to consider the cultural contexts. Potters during the LIP used the same 

technological styles but the scale of production has certainly changed, thereby generating shifts 

in the operational chain, especially the surface treatments, which were more elaborate in the past.  

This indicates that the selection of raw materials and paste recipes are more resistant through 

time, while surface treatments are more sensitive to change over time. 

 

Dissertation Overview 

Together Appendices A-C contribute to the broad discussion of the role of Yavi-Chicha 

pottery in processes of community integration, social negotiation, alliances, and interregional 
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interaction the southern Andes. I aim to explore these relationships through a multiscalar 

approach that combines together different levels of analyses: from production to circulation and 

consumption; and from the community level to the macro-regional level.  

In Appendix A, I focus on how pottery production practices can inform about processes 

of social and community integration. I explore this relationship through a case study of a potter 

town (Chipihuayco) in the Valley of Talina, southern Bolivia. The settlement of Chipihuayco as 

a town of aggregated communities was conformed during the Late Intermediate Period (ca. A.D. 

1000-1450) as a result of multiple environment, social, economic, and political pressures. This 

settlement is particularly relevant, because of its large size (over 50 hectares, one of the largest of 

the Circumpuna) and because it was inhabited by a large community of potters. These 

characteristics together provide an ideal social scenario to investigate processes of social and 

community integration through the framework of communities of practice within a community.   

I conducted in-depth macroscopic and petrographic analyses to explore the chaînes 

opératoires and technological styles as a methodological approach to understand potting 

communities of practice from the perspective of decision making. From the results, I argue that 

the settlement of Chipihuayco was populated by multiple potting communities of practice that, in 

spite of following their own ways of producing ceramics, shared substantial technological 

choices for the first stage of the manufacturing sequence as a result of integrating practices. 

During this period, potters from Chipihuayco and possibly, other potting communities in the 

Talina Valley developed a ceramic repertoire that may have played a role in new social strategies 

such as public public feasting. I argue that the consistent selection of shale as a tempering 

material promoted community integration and the Chicha affiliation and identity 

Appendix B builds on many of the ideas and arguments of Appendix A by focusing on a 

broader region. My primary goal is to contribute to the understanding of how aggregated 

communities interacted and created social integration as well as regional alliances under new 

corporate political strategies. I explore these relationships through understanding the role of 

pottery production and consumption in new dynamics of social organization during the LIP. In 

this article, I take a regional perspective and focus on two settlements, Chipihuayco (the primary 

focus of Appendix A) and Finispatria. Chipihuayco was a large aggregated settlement, located in 

the core of the RGSJB, while Finispatria, a smaller settlement, was probably a marginal herding 

community in the margin of the RGSJB. 
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By using an approach based on technological style and provenance, through macroscopic, 

petrographic, and neutron activation analyses, I explore the formation of one constellation of 

practice as an indicator of networks and consumption practices to understand social integration 

and alliance building. In general terms, I have shown that Yavi-Chicha pottery played a 

fundamental role as material scaffolding for processes of social integration and regional alliances 

within the RGSJB. In particular, the regional consumption of the Yavi-Chicha household 

repertoire acted as a boundary object that linked the communities within the Basin and allowed 

for the constitution of one constellation of practice. The community of Finispatria incorporated 

the Yavi-Chicha household assemblage, partly produced in Chipihuayco, partly in Finispatria 

and/or at some unknown location, in their everyday life. I suggest that the development and use 

of a new and distinctive ceramic repertoire in the Chicha Region could have been embedded in 

new practices of political commensalism that acted as social strategies within contexts of 

coalescence and corporate structures. 

In sum, I argue that through the formation of one constellation of practice, different 

coalescent communities developed many social strategies to create alliances and social 

integration. Among these strategies is the consumption of the household assemblages, which 

functioned by articulating group identity and social integration. At the regional scale, this is 

expressed as boundary objects that articulate socio-political alliances among different 

communities.  

In the third article, Appendix C, I address a similar problem but from an even larger 

scale. I explore the social effects of circulating items by investigating the patterns of circulation 

of Yavi-Chicha pottery in the Atacama Desert, i.e., the Loa River Basin and the San Pedro de 

Atacama Oases, in northern Chile. I explore these patterns with one question in mind: what was 

the role of Yavi-Chicha pottery in the processes of social negotiations, alliances, and 

interregional interaction between the Atacama Region in Chile and the RGSJB? Considering the 

complexity of this matter and limited contextual information of the research objects, this article 

is conceived as a contribution to the ongoing discussions on the circulation of Yavi-Chicha 

pottery in the Circumpuna through new evidence and the discussion of different possible 

scenarios. 

I developed the argument by focusing on the value of these items that moved long-

distances, which is embedded in a range of practices involved in the life history of ceramics that 
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can be summarized in the following questions that structured my argument: (1) where, how, and 

by whom were they manufactured; (2) who transported them to Atacama, and how; and (3) by 

whom were they used? Following the same methodological approach used in Appendix B, I use 

technological styles and provenance studies to explore these fundamental aspects of ceramic 

production and circulation of Yavi-Chicha ceramics.  

I show, through the analyses, that Yavi-Chicha vessels that circulated in Chile were 

mostly limited to polished jars and bowls (although the majority are jars) and were manufactured 

somewhere in the Talina Valley of Bolivia. Based on internodal studies in the triple frontier of 

Bolivia, Argentina, and Chile, Yavi-Chicha could have circulated through both embedded (traffic 

attached to corporate structures) and specialized traffic (conducted by caravans of mobile 

herders, who had an apparent autonomy in mobilizing goods between different regions). In terms 

of who used these items and in what contexts they circulated, I discuss four different scenarios of 

uses of Yavi-Chicha pottery in Atacama, implying different but not mutually exclusive processes 

of negotiation and interaction between the RGSJB and Atacama. These are: (1) corporate 

emblems; (2) prestige goods; (3) inalienable possessions or identity markers; and (4) state 

production and distribution. These are not mutually exclusive.  

In spite of the limitations (the lack of chronological control and more specific context for 

samples from sites in Atacama), I argue that Yavi-Chicha vessels acquired a social value rooted 

in the origin of production, in how and who transported them, and who used them. Although the 

caravan system did not seem to have changed dramatically after the Inka conquest (Nielsen 

2013), the social value of these ceramics possibly changed after the Inka conquest of the region. 

During the LIP, the value of Yavi-Chicha ceramics was possibly rooted in the formation and 

maintenance of alliances between the inhabitants of the Talina Valley and the people of the Loa 

River Basin and the San Pedro Oases. In this context, vessels could have circulated as gifts or as 

inalienable objects. Under the Inka administration, the social changes nesessarily led to changes 

in the role and value of circulating items, which were possibly related to either inalienable 

possessions or to objects as political markers. The circulation of objects from conquered 

provinces under Inka auspices were particularly relevant for legitimating Inka ideology. From 

this perspective, it is possible that Yavi-Chicha ceramics were used by the Inka to maintain and 

strengthen their rule within the framework of reciprocity and as a way to negotiate social 

relations, for example as rewards for loyalty, as compensation for services, and as indicators of 
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identity and social position in Atacama. Nevertheless, we need to remember that Yavi-Chicha 

pottery was also found in unofficial routes across the Andes, which suggests that a full control 

over the distribution of Yavi-Chicha pottery was probably impossible. 

Together, Appendices A-C contribute to the broad discussion of how community 

integration, social negotiation, alliances, and interregional interaction are formed in the southern 

Andes through the role of Yavi-Chicha pottery that played in these social dynamics. I explore 

these relationships through a multiscalar approach that draw from different levels of analyses: 

from production to circulation and consumption; and from the community level to the macro-

regional level.  
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Introduction 

The aggregation or coalescence of populations into larger towns required profound social 

changes to bring groups and individuals together in new formations (Arkush 2017; Birch 2012, 

2013; Fowles, et al. 2007; Kowalewski 2006, 2007, 2013). Although we are aware that the 

history of an aggregated community is inevitably marked by periods of greater integration in 

addition to increasing differentiation (Adams, et al. 2004; Barker 2018; Levy 1992), coalescent 

communities share strategies to ameliorate tensions that might arise within these new locations. 

These strategies emphasize the integration of domestic groups, and promote community 

integration and include the appearance of corporate political structures, increasing the concern 

for collective defense, new architectural designs, enclosed plazas, new rituals, and changes in the 

means of production. Many of these aspects have been discussed by south Andean archaeologists 

(e.g., Acuto 2007; Arkush 2017; Nielsen 2006a, 2006b, 2007a, 2007b), while changes in the 

means of production have received scant attention, especially craft production practices.  

The new social formations that produce organizational changes within communities have 

largely been addressed in the American Southwest where aggregation frequently occurred in 

prehistory (e.g., Adams 1989, 1996; Adler 1989, 1996; Kintigh, et al. 2004; Stone 2000; Wills 

and Leonard 1994). The Southern Andes, particularly the Circumpuna Region (the border region 

between Bolivia, Argentina, and Chile) was also an area where coalescence occurred. These 

fundamental social changes and new territorial and social configurations took place during the 

Late Intermediate Period (hereafter LIP, ca. A.D. 1000-1450) (Albeck 2007; Castro, et al. 2016; 

Nielsen 1996, 2006a, 2006b; Schiappacasse, et al. 1989; Tarragó 2000). In the Río Grande de 

San Juan Basin (hereafter RGSJB, spanning the border region of Bolivia and Argentina) also 

called the Chicha Region (Figure 1), the material evidence for these processes is particularly 

striking. Communities in this region came together to live in large agglomerated villages.  

 The archaeological site of Chipihuayco, located in the RGSJB (Figure 1), provides an 

ideal opportunity to explore how new social formations produced organizational changes within 

communities. In this article, through the study of the pottery from Chipihuayco, we investigate 

the role that potting practices played in processes of community integration. Chipihuayco is 

particularly interesting because it is a settlement possibly constituted by coalescent communities 

primarily consisting of potters—a social scenario that enables discussing the articulation between 

community and social integration. We use the framework of communities of practice to unravel 
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the organizational changes as well as the new strategies used by people to create community 

integration. By understanding a community of practice as networks of relations among people 

and objects (Lave and Wenger 1991:98), we aim to explore local potting practices to shed light 

on how members of coalescent communities managed new relationships, identities, and social 

negotiations within new social and physical circumstances. 

 

 
Figure 1.  Location the site of Chipihuayco in relation to the Río Grande de San Juan Basin (Chicha Region). 

 

In this article, we report research on Yavi-Chicha ceramics from the site of Chipihuayco, 

from macroscopic and archaeometric perspectives to reconstruct their chaînes opératoires and 

technological styles as an indicator of communities of practice. Based on these analyses, we will 

assess whether potters followed one or more technological styles, which will inform on whether 

these specific potting practices occurred within one or more communities of practice, and how 

decision making is embedded in processes of community integration. We also emphasize that 
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this research represents the first systematic contribution to the study of domestic pottery 

production in the core of the Chicha Region, based on a detailed study of ceramic pastes. We 

believe that this study will provide a platform for expanding research on ceramic production and 

distribution of Yavi-Chicha pottery. 

In the first part of this article, we introduce the social dynamics taking place during the 

LIP. In the second section, we focus on the key concepts and theoretical frameworks guiding this 

research. Then, we describe the main characteristics of Yavi-Chicha pottery, followed by 

background information on the site of Chipihuayco and its geological setting. This is followed by 

a description of the methods used in this study and the results. Finally, in the last section we 

discuss how ceramic chaînes opératoires and technological styles at Chipihuayco inform about 

the configuration of potting communities of practice and their role in the processes of social 

integrations. Ultimately, we argue that the settlement of Chipihuayco was populated by multiple 

potting communities of practice that, in spite of following their own ways of producing ceramics, 

shared substantial technological choices of the first stage of the manufacturing sequence as a 

result of integrating practices.  

 

Social Dynamics in a Period of Changes  

Between A.D. 1000 and 1250, the societies of the Circumpuna experienced profound 

changes related to the collapse of the political and economic networks of the Middle Period (also 

called the Tiwanaku Period ca. A.D 400- 900), the unleashing of endemic wars, and climatic 

changes (Castro, et al. 2016; Morales, et al. 2012; Schiappacasse, et al. 1989), among other 

factors. The transformations of the social landscape caused by these phenomena include the 

massive relocation of people into dense and fortified agglomerates, or settlements with defensive 

advantages related to their position. These settlements were often associated with well-defined 

public spaces, the abandonment of areas that were previously occupied—possibly to create 

buffer zones between groups in conflict (Arkush 2009; Nielsen 2003)—the separation of 

residential areas from cultivated areas, and the expansion of agriculture, among other factors 

(Nielsen, et al. 2015; Núñez Regueiro 1974; Schiappacasse, et al. 1989; Tarragó 2000). Even 

though fragmentation and social tension happened at the supra-regional scale in the Andes 

during the LIP, political and economic integration at local levels seemed to increase, a 
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phenomenon that could have taken place under corporate decentralized polities, such as those 

that have been documented ethnohistorically (Nielsen 2006b; Pease 1992; Platt 1987).   

Within the context of the LIP, the RGSJB is particularly striking as its inhabitants seem 

to have had a sociopolitical relevance at the macroregional scale, primarily expressed by the 

density and large size of the settlements as well as by wide distribution of its pottery. 

Additionally, the inhabitants of this region acted as intermediaries in negotiations with other 

social groups of the Circumpuna during both the Inka Period (ca. A.D. 1450-1550) and the 

Hispanic Period (ca. A.D. 1550-1571) (Martínez 1992; Palomeque 2010; Raffino, et al. 1986; 

Zanolli 1999). In this article, we focus on how local polities and community integration are 

expressed at the local scale and at the community level as a way to approach the social dynamics 

within the RGSJB during the LIP. A detailed examination of micro-scale patterns at the 

community level can reveal changes in social practices that speak directly of lived experiences 

(Birch 2012; Pauketat and Alt 2005). These micro-scale patterns based on daily-life practices are 

what enable us to better understand the consolidation of alliances and social integration at 

regional and interregional scales (the subjects of Appendices B and C in this dissertation).   

Different explanations have been used to understand the local dynamics of the LIP of the 

Circumpuna. Several authors have argued that local polities were organized through  hierarchical 

chiefdoms that reproduced both centralized power and social inequality (Schiappacasse, et al. 

1989; Tarragó 2000; Uribe, et al. 2002) . However, the evidence to support the chiefdom model 

is not conclusive for most of the Circumpuna during this time period, leading to new 

explanations such as the corporate model (e.g., Nielsen 2006b). This model suggests that LIP 

settlements organization was characterized by the formalization of egalitarian behaviors 

(Blanton, et al. 1996; Feinman 2000; McGuire and Saita 1997). The administration of strategic 

resources of an ayllu (i.e., basic socioeconomic community units), was based on collective 

control, where the curaca (i.e., political administrator of the ayllu) had the obligation to 

redistribute surpluses, be generous, and to provide infrastructure and raw materials to the 

villagers (Nielsen 2006b). In these contexts, power was regulated by multiple institutional 

mechanisms.  

In fact, settlements of the LIP show no signs of centralized political institutions, social 

inequality or economic stratification such as: elite residences, differences in sizes, quality, and 

location of dwellings, restricted storage facilities, or the uneven distribution of material objects 
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(Acuto 2007, 2008; Nielsen 2006a, 2006b). On the contrary, most communities seem to display a 

strong degree of integration based on vigorous practices of reverence for the ancestors (e.g., 

Acuto 2007, 2008; Nielsen 2006a, 2006b). The relationship between corporate political strategies 

and community integration during the LIP has mostly been discussed in relation to the 

importance of plazas, ancestor veneration, and political commensalism as integrative practices of 

coalescent societies (Nielsen 2006a, 2006b, 2007a, 2007b), while means of production, 

especially craft production, have received scant attention.  

 

Social Integration, Communities of Practice, and Technological Styles  

To better understand dynamics of social integration, we need to first discuss them along 

with the idea of community as the community is the core of our analyses. We start from the basis 

that a community is a dynamic socially constituted institution that is contingent upon human 

agency for its creation and continued existence (Yaeger and Canuto 2000:5). From this 

perspective, a community generates and is generated by suprahousehold interactions that are 

structured and synchronized by a set of places within a particular span of time. This approach 

emphasizes face to face interaction through frequent co-presence that is needed to create and 

maintain a community.  

By emphasizing interaction in the processes of community formation, a community 

becomes a dynamic social institution rather than a homogenous and static social unit. In this 

sense, Canuto and Yaeger (2000) emphasize that a community is not a spatial cluster but rather a 

social process to be inferred at the supra-household level. As has been noted by some 

archeologists, a community is one of the most meaningful contexts for social interaction and 

identity formation (Cohen 1985; Gerritsen 2003; Pauketat 2000; Yaeger and Canuto 2000). 

Harris (2014) also emphasizes the idea that a community should be understood as a process 

rather than a static social unit by drawing upon the concept of community as assemblages (sensu 

Deleuze and Guattari 2004). According to Harris (2014:92), “communities are thus assemblages 

of people, places, animals and things, bound together at time by co-presence, but always by 

particular kinds of practice and the affective fields these generated.” From this perspective, the 

interaction within the dynamic assemblages between human and non-human agencies in situated 

practices is fundamental for the formation and transformation of a community (DeLanda 2006; 

Harris 2014; Harris and Sorensen 2010; Olsen 2010; Webmoor and Witmore 2008). 
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Based on ideas of practice and agency, communities are not something people and 

materials have; rather they are what people and materials do (Harris 2014; Pauketat 2008; Varien 

and Potter 2008; Yaeger and Canuto 2000). In this sense, communities can be studied from a 

dynamic point of view as a fluid and changing domain where membership in the community is 

constantly negotiated. Because a community exists in part through shared identities, frequent 

interaction, and inter-household integration (Canuto and Yaeger 2000), a community can also be 

seen as a process of identity formation (Pauketat 2000). Therefore, following this argument, we 

should consider the process of identity-formation together with the processes of social and 

community integration.  

In general terms, social identity refers to the way individuals and communities are 

distinguished in their social relations with other individuals and communities (Jenkins 1996; 

Meskell 2002). Social identity is constructed and reinforced through repeated social practices 

and interactions with other social entities (Fowler 2016). Although we acknowledge that the 

conception of identity has evolved and moved in different directions in the last decades, in this 

research we use a notion of identity that is fundamentally relational and contextual by 

emphasizing interaction between people and their material and social context (Robb 2010). In 

other words, social identity is continually defined, redefined, and negotiated within temporal, 

spatial and social contexts (Fowler 2010).                                                                                                                                                                                                            

An important aspect of identity we want to highlight is that identity is not only formed 

through the relationship with other people but also through the relationship between individuals 

and the material world, which is the result of shared social practices (Fowler 2010). In this 

respect, negotiation is a fundamental aspect of identity formation and community integration that 

occurs in our everyday lives through social practices and social interactions. Therefore, group 

identity is embedded in participation and processes of negotiation (Wenger 1998). From this 

perspective, negotiation exists through participation and engagement in practice. Many of the 

negotiations within coalescent communities and large settlements include new means of 

community integration that may be expressed through a number of new material expressions and 

new social organization (Birch 2012; Kowalewski 2006). It is not surprising that concentrating 

several hundreds of people at single points in the landscape requires changes in the social means 

of production (Kowalewski 2006), which have to be constantly negotiated through participation 

and engagement in practice. 
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We understand these new modes of production as corporate affirming strategies (sensu 

Peregrine 2017) of coalescent societies that reinforce the experience of belonging to the same 

community. These practices of production are here addressed from the frameworks of 

community of practice and situated learning, as these approaches enable us to enter into the 

micro dynamics of community integration. A community of practice is a set of relations among 

individuals, activities, and worldviews, over time and in relation to other tangential and 

overlapping communities of practice (Lave and Wenger 1991:98). But this type of community is 

not merely a network of connections between people, it has an identity defined by a shared 

domain of interest, where people, who are practitioners, engage in joint activities and discussion, 

help each other and share information, and build relationships that enable them to learn from 

each other (Wenger 1998; Wenger and Snyder 2000). Wenger also emphasizes that the 

reproduction of a community of practice depends on members interacting and learning together.  

In the last decade, research on craft production has adopted theories of communities of 

practice and situated learning, which has focused attention upon the social dynamics associated 

with the contexts of craft production. In particular, this approach has effectively been used to 

understand the transmission of technological practices during production (Mills 2016). In potting 

communities, sets of relations and activities are mediated by the pottery production strategies and 

choices at each step of the chaînes opératoires. These relations and activities can be seen in the 

tangible sphere of pottery manufacturing as well as in the ritual and symbolic dimensions. The 

community of practice approach examines the relationship between communities and practice 

primarily through the integration of mutual engagement and shared repertoire (Lave and Wenger 

1991; Wenger 1998:73) as the sources of coherence for the production, reproduction, and 

transformation of a community of practice.  

Mutual engagement is fundamental for the existence of a community of practice, since 

practice only exists when people are engaged in actions whose meanings they negotiate with 

each other. Membership in a community of practice depends on the mutual engagement of 

participants, which in turn is what defines the community. A shared repertoire refers to the 

common resources used in negotiations of social practices. The elements of a repertoire can be 

heterogeneous, and they gain their coherence in themselves as specific activities, symbols, or 

artefacts from the fact that they belong to the practice of a community pursuing a shared purpose. 

The repertoire includes routines, words, tools, ways of doing things, stories, symbols, genres, and 
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actions, as well as the various discourses and styles by which they express their forms of 

membership and identities. A shared repertoire is the most archaeologically visible evidence that 

can be used to understand a craft community of practice which can be characterized through the 

study of chaînes opératoires and technological style. 

As communities of practice are constituted through shared histories of learning (Wenger 

1998:86), processes of learning—which develop from social interaction within communities—

promote the increasing participation in communities of practice and an evolving continuously 

renewed set of relations (Lave and Wenger 1991). A particular way of doing things is learned 

within a community of practice and is reproduced by community members as they enact their 

own practice (Joyce 2012). According to Joyce, communities of practice persist over time 

through the repetition of practices in a particular manner learned and reproduced by community 

members. Such an approach allows us to discuss the people who produced pottery and provides a 

formal framework for studying the groups of people who maintain similarities of things through 

more or less conscious actions (Joyce 2012:150). 

Ceramic assemblages are ideal correlates for communities of practice since craft 

manufacture is a learned process as well as situated learning and embodied cultural transmission 

(Roddick and Stahl 2016a). The reconstruction of prehistoric communities of practice has mostly 

been addressed through the concept of technological styles and chaînes opératoires, particularly 

in ceramic research in the American Southwest (e.g., Cordell and Habicht-Mauche 2012; 

Roddick and Stahl 2016b). In studies of potting communities of practice, researchers have found 

evidence for shared social identities (e.g., Cordell and Habicht-Mauche 2012; Eckert 2008; Fenn, 

et al. 2006). Potter communities of practice share a technological tradition and technological 

attributes that are associated with decisions made during the production process (Eckert 2012). 

For instance, Eckert (2012) finds that decisions made in the first stage of the chaînes opératoires 

are learned from experienced potters and are conserved throughout the lifetime of Pueblo potters. 

Finally, the repeated decisions constitute the potter’s community of practice. 

We argue that a shared repertoire can be constituted by low-visibility ceramic material 

attributes that at the same time are the material expressions of identity. Studies on identity have 

been dominated by stylistic approaches (e.g., Carr and Neitzel 1995; Hegmon 1992, 1995; Rice 

1996), which have mostly emphasized visible attributes. As studies of technological styles and 

compositional analyses have gained importance, low-visibility attributes of ceramics have been 



	 62	

shown to be valuable material correlates to study technical and social boundaries (e.g., Barker 

2018; Clark 2001; Dietler and Herbich 1998; Druc, et al. 1998; Duff 2005; Gosselain 1992, 

1998, 2000; Lyons 2001, 2003; Neuzil 2001, 2005; Stark 1998; Stark, et al. 2000). A strong 

emphasis has been given to specific ceramic manufacturing steps, such as fashioning or roughing 

out, as they express learned motor habits, therefore, are more resistant to change and more 

strongly related to social identity (Gosselain 1998, 2000). Moreover, paste composition and the 

first phases of the chaîne opératoire can also shed light on studies of social boundaries (Stark, et 

al. 2000). 

The study of ways of doing from technological styles or choices enables us to understand 

of technologies as a set of social behaviors, techniques, and systems of meaning (Lechtman 

1977; Lemonnier 1992; Pfaffenberger 1988). Thus, under this perspective, techniques are 

systems of material resources, tools, operational sequences, skill, knowledge, and specific work 

coordination (Lemonnier 1986; Pfaffenberger 1992). The concept of technological style—

equated with technological choice—brings together style and technology because the latter is 

seen as an active component, linking the social dimension to the techno-utilitarian domains of 

action (Lechtman 1977; Sackett 1977). In other words, technological style is an active tool in 

strategies of social action, and involves symbolic structures and attitudes of the community and 

artisans by playing a role in perpetuating and changing status relations and basic ideational 

concepts (Hegmon 1998; Lechtman 1977). Thus, the understanding of technological style as 

active and embedded in the actions that produce artifacts, allows the analysis of technology 

within its social and cultural context, and specifically within the processes of community 

integration from the daily life practice perspective.  

 

Yavi-Chicha Pottery in the Río Grande de San Juan Basin  

Krapovickas (1965, 1973) characterized Yavi-Chicha pottery as a cultural unity in the 

1960s and 1970s. He based his analysis on materials from archaeological excavations undertaken 

in the northern puna of Jujuy, from which he developed a typology based on the variables of 

color and temper of vessels and associated the geographic origin of the materials with the valleys 

of the tributaries of the Pilcomayo River. He dated the materials to between the 11th and 16th 

centuries. One of the main characteristics of this pottery is that it was widely distributed in the 

Circumpuna area: It has been found in the Tarija Valleys, Southeast Lípez, the Antofagasta 
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Region of Chile, the Quebrada de Humahuaca, and the eastern forest of Jujuy, among other 

places (Angiorama, et al. 2017; Avila 2009; Berenguer 2004; Cremonte 2014; Nielsen 2001, 

2006b; Nielsen, et al. 1999; Otero 2013; Pérez Pieroni 2013; Rivera 2008; Stovel 2002; Tarragó 

1989; Uribe 2004b; Ventura 2001; Ventura, et al. 2010; Ventura and Oliveto 2014; Zaburlin 

2014). Although Yavi-Chicha pottery was widely distributed across the Circumpuna, the 

principal and densest area of distribution is found along the basin of the Río Grande de San Juan 

and its tributaries (Albeck 2001; Albeck and Ruiz 2003; Angelo 2003; Avila 2009, 2011; 

Beierlein 2009; Krapovickas and Aleksandrowicz 1990; Krapovickas and Cigliano 1964; Michel 

2008; Michel, et al. 2005; Nielsen, et al. 2015; Raffino, et al. 1986). 

 

 
 
Figure 2. Yavi-Chicha ceramic types from the Chicha Region, showing the variation of shapes, decorations, and 
colors.  

 

 More recently, as a complementary work to Krapovickas’ studies, Avila (2005, 2008, 

2009, 2011, 2013) has focused her research on defining and systematizing the pottery corpus 
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(Figure 2) through its variability in time and space. She uses morpho-functional attributes and 

designs analysis of vessels in museum collections from the Chicha Valleys and different areas of 

the Circumpuna, as well as materials from surface collections and excavation from different 

functional contexts. As a result, Avila concluded that the combination of vessel forms, colors, 

and iconographic designs show some standardization and homogeneity. As part of her study, 

Avila (2011) conducted systematic excavations at the site of Chipihuayco. By focusing on the 

most visible aspects of the pottery assemblage, she argues that the stylistic repertoire is the result 

of systematic choices that are aimed to create a uniform perception from the user. Pottery found 

in different contexts within the site of Chipihuayco, such as habitational, trash contexts and 

surface collections, shows a relative homogeneity. Although Avila found some minor differences 

in terms of vessel size and colors, the evidence suggests a consistent shared stylistic repertoire 

across the site. Although her focus was not specifically on how shared repertoires constitute a 

community of practice, her results provide the first insights to start discussing the formation of 

potting communities of practice in the Valley of Talina from daily life practices. 

 

The Site of Chipihuayco in relation to the Talina Valley 

The Talina Valley is well-known for its long pottery tradition, particularly between 

Chipihuayco and the border of Bolivia and Argentina. Today there are 12 modern potting 

communities in this area:  Chipihuayco, Villa Rosario, Chagua, Berque, Churquipampa, Casira 

Grande, Casira Chica, Calahoyo, Esquiloma, Quesera, Tica Cancha, Chaquicocha. These 

communities produce at the household level, with local raw materials and simple techniques. 

Potters extract raw materials manually and use the coiling technique as the main forming 

technique as well as tools made out of wood and stone. They fire in open pits with cattle and goat 

dung. 

Unfortunately, there has been little archaeological research in this region. The most 

relevant work was undertaken by  Raffino, et al. (1986), who followed the route described by 

Matienzo (1965[1566]) in the 16th century from Suipacha to Calahoyo. They were the first to 

report on the Maukallacta (old town) of Chipihuayco (S 21°48’07’’ W 65°49’20’’ at 3.204 

meters) as a settlement from the LIP that was later dominated by the Inka, who left signs of their 

domination on the local ceramic assemblages—a hypothesis based on a very limited surface 

collection. According to the authors, the Inka established a more formalized administrative area 
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at the site of Chagua, located south of Chipihuayco. Avila (2011) has demonstrated that, in 

addition to the large extension of the site—nearly 60 hectares with dense architecture, instead of 

20 hectares as defined by Raffino—there is a lack of Inka pottery in both the surface collections 

and excavations, suggesting the absence of an Inka component. This finding is also supported by 

the absence of Inka architecture and by seven radiocarbon dates obtained from excavations—

including samples from abandonment events—that do not go beyond A.D. 1450.  

In general terms, the settlement comprises a complex architectural network with well-

defined contours associated with several public spaces and plazas, in addition to roads 

connecting different areas of the settlement. A large plaza or public space is located at the center 

of the site, which relates to another smaller open area with three structures made of quartz rocks 

(still under investigation). Three main paths are connected to the large plaza allowing one to 

cross the settlement. Other secondary roads seem to be connected to the main roads. The site is 

composed of areas with habitational structures associated with open spaces that are characterized 

by having one large rock of quartz at the center. This pattern was observed in detail in an 

excavated unit of one habitational complex and suggests a consistent model of organization of 

domestic spaces across the site (Avila 2011). Toward the south and east margins of the 

settlement, habitational structures are more dispersed whereas open areas between structures are 

more common. The structures are also larger. This pattern could suggest that the settlement was 

expanding in those directions and/or they were areas dedicated to other activities. 

The excavation of the habitational complex provided key information on the occupation 

of the site. Several whole vessels in contexts of domestic use suggest that the site could have 

been abandoned, perhaps by force, after the Inka arrival. Additional evidence of burned roofs of 

most of the habitational structures, along with the lack of trash or fill, support the idea of rapid 

and forced abandonment of the site. Based on the radiocarbon dates, we can suggest that the site 

was occupied from ca. A.D. 1200 to 1450, ending with the burning of the site (Avila 2011, 2013; 

Nielsen, et al. 2015). 

The identification of ceramic production sites or local pottery determination is not always 

straightforward, especially when direct evidence is not available. Despite not having found any 

direct evidence for production at Chipihuayco, we suggest from a series of indirect evidence that 

pottery production was a central activity of the sites inhabitants (in addition to farming 

activities): first, highly dense ceramic material found on the surface could suggest areas of 
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ceramic production. Second, petrographic analyses of raw materials used by modern potters 

(Avila and Echenique, in preparation; also see this dissertation’s introduction) show that the 

archaeological pottery was manufactured with local materials.  

We analyzed ceramic material from both surface collections and systematic excavations 

conducted between 2007 and 2011 by Axel Nielsen and Florencia Avila. From Chipihuayco, 

the surface collections come from six transects separated by 100 meters. They collected a 

two-meter radius of ceramics sherds at points every 50 meters. The excavated sample came from 

Test Pit #1 at the west margin of the site, which comprised 1.4 meters of sediments with cultural 

material. The evidence includes a dense deposit of trash followed by a younger occupation layer 

related to a structure and floor, with a subsequent deposit of mixed of stones, artifacts, and 

carbon. Two calibrated radiocarbon dates (both 825 ± 35 B.P.), obtained from the top and the 

bottom deposits are the same, which indicates rapid accumulation of the deposit (Avila 2011).  

 

The Geological Setting 

The headwaters of the RGSJ originate in the volcanic summits of the Cordillera Occidental 

and the Lípez Cordillera, in the department of Rinconada of the Province of Jujuy, Argentina. The 

river, called Río Grande de San Juan (Argentina) or Río San Juan del Oro (Bolivia) is 300 km long 

and runs from the confluence of the Granadas and Orosmayo rivers, near the villages of Paicone, 

Argentina, at 3,600 meters, to Villa Abecia, the border of the departments of Tarija and 

Chuquisaca, Bolivia, at 2,200 meters. Our work focuses on one of the subsidiary rivers of the 

RGSJ, the Talina River, which links the town of Calahoyo, at the border of Argentina and Bolivia, 

with Entre Rios, in Bolivia. 

The geology of the Talina Valley is dominated by sedimentary and volcanic rocks from 

the Cenozoic and the Paleozoic. The alluvial deposits of the valley are composed of 

unconsolidated pebbles, gravel, sand, silt, and clay. The site of Chipihuayco itself is located on 

two Cenozoic geological units (Figure 3). The first one is composed of terrace deposits that 

include semi-consolidated pebbles, gravel, sand, silt and clay, while the second unit corresponds 
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Figure 3. Geological map of a section of the Talina Valley, showing the archaeological site of Chipihuayco.
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to the Nazareno Formation that includes brown-pink clayey sandstones, claystones, and tuffs. A 

larger geologic unit, the Oploca Formation from the Cenozoic, is located to the east and west of 

Chipihuayco and extends to the north and south of the Talina Valley.  This formation is 

composed of conglomerates with clasts of sandstones, shales, and andesites, where potters could 

have found technologically and culturally appropriate tempering materials. Further east of 

Chipihuayco, but relatively close, the larger geological formation of Agua y Toro (called the 

Acoite Formation in Argentina) from the Paleozoic, runs from north to south, along the valley of 

Talina. The Agua y Toro Formation is dominated by siltstones and shales with intercalated 

sandstones, also an area with appropriate tempering material. Overall, the geology of the valley 

is mostly dominated by sedimentary rocks and wide availability of clays along the river, a 

possible source of raw materials for potters. Shales occur in two units that occur along the valley, 

indicating a wide availability of shale rock at close distance 

 

Combining Macroscopic Analyses with Mineralogical Analyses  

Characterization of technological styles is operationalized through the reconstruction of 

chaînes opératoires, defined as a series of operations (gestes) that bring a raw material from a 

natural state to a manufactured state by human beings (Cresswell 1976; Lemonnier 1992). Roux 

(2016:3) defines two levels of description in the discussion of chaînes opératoires: (a) the main 

actions which organize the successive transformations of the raw material, including fashioning, 

finishing, surface treatment, decorating, and firing; and (b) the descriptions of the chaînes 

opératoires involved in each of these actions. Following Roux’s levels of description, we first 

used macroscopic analyses for studying the assemblages and determining technical groups. We 

classified these groups by eye and noted surface features capable of revealing the fashioning, 

finishing and firing techniques of the inner and outer faces of all sherds (Roux 2011, 2016). In 

addition, techno-petrographic groups were defined to describe the properties of the pastes, using 

a digital microscope and optical petrography. Finally, we classified the techno-morphological 

and stylistic groups according to forms and decorations (techniques and motifs), which brings 

together the range of different vessels manufactured following a single chaîne opératoire (Roux 

2011, 2016). This research combines different scale of observation, from the naked eye down to 

the microscope and different analytical tools, generating qualitative and semi-quantitative data 

from macroscopic analysis and petrographic analyses. The analyses of chaînes opératoires will 
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inform about the constitution and organization of one or more communities of practice at 

Chipihuayco, which will provide the bases to discuss its relationship with group identity 

formation and social-community integration. 

Macroscopic Analyses 

A first general macroscopic analysis was conducted on 2852 diagnostic and non-

diagnostic sherds to determine technical or technogroups—based on the most salient attribute, 

the surface treatment (polished/ smoothed). The second level of analysis was conducted on only 

diagnostic sherds (i.e., rims, appendages [e.g., supports, handles, spouts], and bases). In this 

analysis of 790 diagnostic sherds (Table 1), we characterized a range of attributes associated 

with manufacturing techniques and paste recipes. These attributes included morphological 

attributes (vessel form, rim, lip, handle, and base forms, wall and rim thickness, rim diameter) 

surface treatment attributes (interior and exterior surface treatments such as presence/absence of 

slip, polishing, smoothing, slip color according to the Munsell chart, and decoration based on 

qualitative variables), and firing attributes (paste color, oxidized/ reduced). 
 
Table 1. The sample size and analyses.  
 

  General Macroscopic Analysis      
Diagnostic/ Non-diagnostic 

Macroscopic Analysis 
Diagnostics 

Petrographic Analysis 
Diagnostics 

Surface Collections 2381 713 64 

Excavations 471 77 9 

TOTAL 2852 790 73 

 

Paste Analyses 

General microscopic analyses. After classifying the whole sample macroscopically, we 

analyzed the paste attributes and defined macroscopic paste groups with a digital microscope 

(Dino-Lite AM4113ZTS) (Druc 2015a).  The macroscopic groups were defined based on the 

percentage of inclusions, average size and maximum size of inclusions, paste texture (determined 

by percentage and size of inclusions) and porosity.  

Petrographic analysis. 73 samples, selected from each technogroup, were submitted to 

petrography. We used a qualitative and semi-quantitative petrographic approach, modified from 

Quinn (2013) and Whitbread (1995), to characterize rocks and monocrystalline minerals, 
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determine fabric classes, and define a series of technological attributes. Optical petrography is 

particularly useful as it enables the characterization of the potter’s choice in the manufacturing 

processes (Reedy 2008; Shepard 1985; Stoltman 1989, 2001; Whitbread 1989). Technological 

and compositional attributes were observed under crossed polarized, transmitted, and reflected 

light using 30 µm thin-sections. Thin-sections were produced at Spectrum Petrographic in 

Vancouver (WA) and at Quality Thin Sections in Tucson (AZ). Some were produced with a 

cover slip and some with polished upper surfaces. The technological and compositional attributes 

include the qualitative and semi-quantitative attributes of inclusion types, fabric groups, paste 

texture, inclusion shapes, the percentage of inclusions, grain distribution, sorting, porosity, 

approximate firing temperature, and slip composition. The sample selection was based on 

technogroups and macroscopic observations of pastes. The corresponding author conducted the 

petrographic analyses at the School of Anthropology of the University of Arizona. An Olympus 

BX-51 microscope model served for identification of non-opaque minerals and technological 

characterization, while an Olympus BH2 microscope with reflected light was particularly useful 

for the identification of opaque minerals, textures, and slips of polished thin-sections. 

 

Results  

Chaînes opératoires are mediated by technological choices of resource selection, 

processing, forming, finishing, and firing. We studied each stage of the manufacturing sequence 

from a combined visual and analytical approach. However, it is essential to acknowledge that it 

is not always possible to provide a complete view of each technological choice of the chaînes 

opératoires based on archaeological evidence (Druc 2015b). 

The first stage of the chaîne opératoire, resource selection, is generally the most 

problematic one to characterize as pinpointing the original sources of ceramic raw materials can 

be challenging. Procurement activities may involve highly complex social networks, and raw 

materials may be obtained through many different ways. For instance, potters may use raw 

materials from one source or different sources interchangeably (Weigand 1969). For this reason, 

our goal is to understand raw material choices and determining possible areas of resource 

procurement instead of trying to determine the exact sources. 

Eight petrographic or fabric groups were defined using petrographic analyses. Each group 

has a maximum of 3 sub-groups, which were defined based on the frequency of inclusions (1= 
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<5%; 2= 5-30%; 3= >30%). In Table 2, each fabric type is described by its lithic or main mineral 

components, loose minerals, texture, and voids. There is a predominance of two types of 

sedimentary/ metamorphic inclusions (found in fabrics A to F; figures 4a-g, 5a-d): white or light 

gray shales altering to slates and phyllite (dominant in Fabric B), and brown shale altering to 

slate and phyllite, where iron replacement gives the brown color (dominant in Fabric A). Fabric 

C is a combination of the two sedimentary/ metamorphic inclusion types (Figure 4e). Fabrics D, 

E, F also contain the two types of altered shales but in combination with a minor volcanic 

component (Figure 4f-g). Finally, fabric H is dominated by quartz and plagioclase while fabric I 

is dominated by quartz (Figures 4h-i). An additional type identified in the pottery from other 

sites in the study area, Fabric G, was not found at Chipihuayco and is not discussed here. 

A significant issue in the chaîne opératoire approach is determining whether inclusions 

were added (i.e., temper) or occurred naturally in the clay deposits. Although this task is often 

unsuccessful because understanding how particles came to be present in the clay can be 

challenging, its distinction is important as it helps us understand not only technological processes 

but also the provenance for raw materials. Angularity of lithic fragments has often been used as 

an indicator of crushed rocks used as temper material (MacSween, et al. 1987; Rice 1987). 

Granulometry is also a useful indicator. A clear bimodal division in the frequency distribution of 

coarse (and angular) fragments versus small (and rounded) particle sizes, may suggest that the 

coarser, angular particles were added to a fine clay (Rice 1987). The primary lithic inclusions in 

fabrics A to F (sub-fabrics 2 and 3) are angular to subangular and coarse (e.g., Figures 4e, g and 

5a), which suggests that they were added to clay. However, what best confirms the presence of 

temper is the comparison of sherds with collected raw materials. A detailed archaeometric study 

of clays and tempers used by local potters in the contemporary town of Chipihuayco—located 

next to the archaeological site—provided information about ancient ceramics, resource selection, 

and technology (Avila and Echenique, in preparation; see also this dissertation’s introduction). 

The analyses of local raw materials indicate that clays do not contain large altered shale particles. 

In addition, temper materials used by contemporary potters show the same mineralogical 

characteristics of the temper used in the past. This pattern suggests that potters from the LIP 

selected a specific sedimentary/ metamorphic material to improve the quality of the clay (Figure 

5b, d). In addition, this correspondence suggests that ancient clay and temper materials were 

locally collected.  
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The second stage of the chaîne opératoire stage is the processing of raw materials. It 

involves the combination of the selected resources, which is mostly dictated by the size or shape 

of the vessel and the method of forming (Rice 1987). In Chipihuayco we found three processing 

modes: tempered, untempered, and untempered plus refined vessels. The first and the most 

common mode is the clay (widely available in the Talina valley) combined with temper to 

produce a workable paste (fabrics A2, A3, B2, B3, C2, C3, D3, F3 E2, E3). Second, untempered 

vessels are manufactured with unprocessed clay with natural inclusions (fabric H2). The third 

processing mode is characterized by vessels without inclusions, with only a very small number 

of them. The analyzed clays from Chipihuayco have a higher percentage of inclusions than 

archaeological sherds of fine paste (Figures 4a, c, i), suggesting that clays used in fabrics A1, B1, 

C1, H1, and I1 were refined, either, by hand or by levigation or screening to produce a finer raw 

material.  

Paste recipes are not the same as fabrics. Fabric types may or may not reveal cultural 

behavior, while paste recipes reflect the choices of the potters. It is not always possible to 

determine whether the choice was conscious or unconscious. Due to the unclear differences 

regarding the use of gray-brown versus white-light shales, we cannot suggest that there was 

specific intentionality behind the temper choice. Although fabric A can be differentiated from B, 

(Figures 5b, d), this distinction could probably be related to the variation between sources. 

Fabrics D-F (which differ from A and B by having minor volcanic component) should possibly 

be grouped, from a cultural perspective, with A and B respectively. The minor volcanic 

component does not necessarily imply a different source of temper material, nor a different 

choice. Fabric C (the combination of fabrics A and B) and F (C plus minor volcanic component) 

do not seem intentional either.  

All fabrics with a very low percentage of inclusions seem to be untempered and refined, 

while coarse fabrics are generally tempered. Paste texture was divided into 3 groups (fine, 

medium, and coarse) (Figures 6, 7a). The frequency distribution indicates that coarse vessels 

(with more than 30% of inclusions) dominate the assemblage. The general size of inclusions was 

also determined, and their frequency distribution is illustrated in Figure 7b. Although fine 

inclusions are very common, coarse inclusions dominate the ceramic assemblage. 
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Table 2. Petrographic groups (group G was not found in Chipihuayco; therefore, it was not not included in this 
table). 
	
		
		
		

Description	
Fabric				
group	

Sub-
group	 Major	Lithic	or	mineral	component	 Single	grains	 Texture	 Voids	

A	 A1					
A2					
A3	

Brown	sedimentary/metamorphic	inclusion:	
shale	altering	to	slate	and	phyllite.	The	brown	
color	is	given	by	iron	replacement.	White	or	
light	shales	altering	to	slates	and	phyllite	can	
also	be	present	in	low	percentage.	

Quartz,	plagioclase,	
plagioclase/sanidine,	biotite,	
pyroxene,	hornblende,	
oxyhornblende,	opaque	minerals,	
zeolite,	quartzite,	siltstone,	
sandstone,	graywacke,	and	clay	
lumps.		

Low	to	high	percentage	of	inclusions	are	
present,	forming	the	three	subgroups.	
Inclusions	are	generally	randomly	oriented.	
Sorting	of	inclusions	is	generally	poor.	
Inclusions	are	mostly	angular	and	subangular.	
Most	samples	have	unimodal	distribution.	

Randomly	
distributed.	Varies	
from	1%	to	10%.	
Shape:	mostly	
vugh.	

B	 B1							
B2						
B3	

White	or	light	gray	sedimentary/	metamorphic	
inclusion:	shales	altering	to	slates	and	phyllite.	
These	same	inclusions	with	iron	replacement	
can	also	be	present	but	in	low	percentage.	

Quartz,	plagioclase,	
plagioclase/sanidine,	biotite,	
hornblende,	oxyhornblende,	opaque	
minerals,	zeolite,	quartzite,	
siltstone,	sandstone,	graywacke,	and	
clay	lumps.		

Low	to	high	percentage	of	inclusions	are	
present,	forming	the	three	subgroups.	
Inclusions	are	generally	randomly	oriented.	
Sorting	of	inclusions	is	generally	poor.	
Inclusions	are	mostly	angular	and	subangular.	
Most	samples	have	unimodal	distribution.	

Randomly	
distributed.	Varies	
from	1%	to	10%.	
Shape:	mostly	
vugh.	

C	 C1											
C2															
C3	

Combination	of	brown	and	white/	gray	
sedimentary/	metamorphic	inclusion:	shales	
altering	to	slate	and	phyllite.	he	brown	color	is	
given	by	iron	replacement		

Quartz,	microcline,	plagioclase,	
sanidine,	plagioclase/sanidine,	
biotite,	pyroxene,	hornblende,	
oxyhornblende,	opaque	minerals,	
zeolite,	quartzite,	siltstone,	
sandstone,	graywacke,	zyenite,	and	
clay	lumps.		

Low	to	high	percentage	of	inclusions	are	
present,	forming	the	three	subgroups.	
Inclusions	are	generally	randomly	oriented.	
Sorting	of	inclusions	is	generally	poor.	
Inclusions	are	mostly	angular	and	subangular.	
Most	samples	have	unimodal	distribution.	

Randomly	
distributed.	Varies	
from	1%	to	10%.	
Shape:	mostly	
vugh.	

D	 D2										
D3	

Mostly	brown	sedimentary/metamorphic	
inclusion:	shale	altering	to	slate	and	phyllite.	The	
brown	color	is	given	by	iron	replacement.	This	
occurs	in	combination	with	a	minor	component	
of	volcanic	inclusions:	rhyolite,	dacite.	

Quartz,	plagioclase,	sanidine,	
plagioclase/sanidine,	biotite,	
oxyhornblende,	opaque	minerals,	
zeolite,	quartzite,	siltstone,	
sandstone,	and	graywacke.	

Medium	to	high	percentage	of	inclusions	are	
present,	forming	two	subgroups.	Inclusions	
are	generally	randomly	oriented.	Sorting	of	
inclusions	is	generally	poor.	Inclusions	are	
mostly	angular,	subangular,	and	subrounded.	
Most	samples	have	unimodal	distribution.	

Randomly	
distributed.	Varies	
from	1%	to	13%.	
Shape:	mostly	
vugh.	

E	 E2											
E3	

Mostly	white	or	light	gray	sedimentary/	
metamorphic	inclusion:	shales	altering	to	slate	
and	phyllite.	This	occurs	in	combination	with	a	
minor	volcanic	component:	rhyolite.	

Quartz,	plagioclase/sanidine,	biotite,	
hornblende,	oxyhornblende,	opaque	
minerals,	zeolite,	quartzite,	
siltstone,	sandstone,	and	graywacke.	

Medium	to	high	percentage	of	inclusions	are	
present,	forming	two	subgroups.	Inclusions	
are	randomly	oriented.	Sorting	of	inclusions	
is	poor.	Inclusions	are	angular	to	rounded.	
Samples	have	unimodal	distribution.	

Randomly	
distributed.	Varies	
from	0.5%	to	7%.	
Shape:		mostly	
vugh	and	planar.	

F	 F3	 Combination	of	brown	and	white-gray	
sedimentary/	metamorphic	inclusion:	shales	
altering	to	slate	and	phyllite.	The	brown	color	is	
given	by	iron	replacement.	This	occurs	in	
combination	with	a	minor	volcanic	component:	
rhyolite	or	basalt	

Quartz,	plagioclase,	
plagioclase/sanidine	hornblende,	
biotite,	oxyhornblende,	opaque	
minerals,	siltstone,	microgranite,	
and	graywacke.	

High	percentage	of	inclusions	are	present,	
forming	only	one	subgroup.	Inclusions	are	
randomly	oriented.	Sorting	of	inclusions	is	
poor.	Inclusions	are	angular	to	rounded.	
Samples	have	unimodal	distribution.	

Randomly	
distributed.	Varies	
from	2%	to	40%.	
Shape:		mostly	
vugh.	

H	 H1										
H2											
H3	

Dominated	by	quartz	and	plagioclase	single	
grains.	Combined	with	a	minor	component	of	
brown	shale	altering	to	slate	and	phyllite	

Biotite,	pyroxene,	hornblende,	
oxyhornblende,	opaque	minerals,	
siltstone,	and	clay	lumps.	

Low	to	high	percentage	of	inclusions	are	
present,	forming	the	three	subgroups.	
Inclusions	are	generally	randomly	oriented.	
Sorting	of	inclusions	is	poor	to	high.	
Inclusions	are	mostly	angular	and	subangular.	
Most	samples	have	unimodal	and	modal	
distribution.	

Randomly	
distributed.	Varies	
from	1%	to	10%.	
Shape:	mostly	
vugh,	planar	and	
channel.	

I	 I1											
I2	

Dominated	by	quartz	single	grains.	With	some	
brown	and	white-gray	sedimentary/	
metamorphic	inclusion	in	a	few	samples.	

Plagioclase,	plagioclase/sanidine,	
biotite,	opaque	minerals,	zeolite,	
sandstone,	graywacke,	and	clay	
lumps.	

Low	to	medium	percentage	of	inclusions	are	
present,	forming	two	subgroups.	Inclusions	
are	generally	randomly	oriented.	Sorting	of	
inclusions	is	poor	to	high.	Inclusions	are	
mostly	angular	and	subangular.	Most	samples	
have	unimodal	distribution.	

Parallel	
distribution.	Varies	
from	1%	to	3%.	
Shape:	mostly	
vugh,	planar	and	
channel.	

	
	

The forming stage of chaînes opératoires can be difficult to determine, especially, the 

characterization of forming techniques from small fragments. Petrography may provide some 

information on forming techniques, but evidence for manufacturing is not always straightforward 

since a specific pattern may reveal many forming techniques (Reedy 2008). These interpretations	

are made based on the orientation of particles and shape and orientation of voids (Gibson and 

Woods 1997; Reedy 2008; Vaughan 1995; Whitbread 1989, 1995; Woods 1982).	
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(a) Fabric A1. (PPL). (b) Fabric A3. (PPL).	 (c) Fabric B1. (PPL). 

	 	 	
(d) Fabric B3. (XPL).	 (e) Fabric C3. (XPL).	 (f) Fabric D3. (PPL). 

	 	 	
(g) Fabric F3. (XPL).	 (h) Fabric H2. (PPL	 (i) Fabric I1. (PPL). 

	
Figure 4. Photomicrographs of fabric types found at Chipihuayco. (PPL: plane polarized light; XPL: cross-polarized 
light). The bright blue areas are voids filled with blue-dyed epoxy resin. 
 

For instance, forming techniques that involve strongly applied pressure can result in a 

parallel alignment of particles and voids. Our analyses reveal that inclusions and voids are 

generally randomly oriented, which does not provide evidence for any forming technique. 

However, based on the visual analyses and evidence of fractures along junctions between coils, 

we suggest that coiling could have been the main forming technique. Vessel shapes were 

characterized in general terms, i.e., bowls versus jars, or unrestricted versus restricted. The 

macroscopic analysis shows a similar number of jars versus bowls. The frequency distribution of 

rim diameters (Figure 7d) shows restricted vessels have diameters between 18 and 31 cm. while 

unrestricted vessel diameter corresponds to 12 to 42 cm. This frequency distribution suggests 
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(a) Variety of brown altered shales with iron replacement. 
(PPL). 

(b) Detail of brown altered shale with iron replacement. 
(PPL). 

  
(c) Detail of brown altered shale with iron replacement. 
White areas are iron oxide. (Reflected PPL). 

(d) Detail of a white altered shale, showing mineral aligment. 
(XPL). 

  
(e) Detail of a surface treatment (top) showing the presence  
of iron content of a thin slip. (Reflected PPL). 

(f) Amorphous and randomly oriented voids (blue epoxy). 
(PPL). 

 
Figure 5. Photomicrographs of most common inclusions found in thin sections from Chipihuayco. (PPL: plane 
polarized light; XPL: cross-polarized light). 
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(a) Coarse paste showing brown/gray 
shale with iron replacement. 

(b) Coarse paste showing brown/gray 
shale with iron replacement.	

(c) Coarse paste dominated by white 
shale.	

	 	 	
(c) Coarse paste with mix of white and 
brown/gray shales.	

c) Medium paste with a mix of white 
and brown/gray shales.	

(c) Very fine paste.	

	
Figure 6.  Photomicrographs with digital microscopy (Dino-Lite AM4113ZTS) of fresh cuts showing variability of 
paste texture and colors of inclusions and clays. 

 

that the size of both vessel types is similar.  In addition, the analysis of wall thickness (Figure 7c) 

indicates that vessels were manufactured with a variable thickness of walls that range between 4 

and 14 mm, where thickness between 5 and 8 mm is the most common. The correlation of wall 

thickness with surface treatment indicates that polished vessels are not necessarily thinner than 

smoothed vessels. The wall thickness is very consistent among polished and smoothed vessels.  

The finishing stage involves a variety of techniques and raw materials to alter the surface 

characteristics. Following Roux’s (2016) classification system, the assemblages were classified 

by technogroups, which were determined by variables of surface treatments (Figure 8). These 

include six technogroups and 18 sub-groups. Polished vessels can be either slipped (both or one 

side) or unslipped. They can have decoration or not, and they may have painted rims. Unpolished 

vessels can also be slipped (both or one side) or unslipped. There are also some cases of slipped 

vessels with large incisions on the exterior and others with large quartz inclusions added in the 

interior surface of the vessel—called pozuelos con cuarzo. Finally, smoothed or unpolished 

vessels can be stamped with textiles on the exterior surface, which may also present large quartz 
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inclusions embedded on the interior surface. The proportion of polished versus smoothed vessels 

found at Chipihuayco is very similar. 

Vessels can be slipped and decorated in many ways; they can be monochrome or 

polychrome. The primary colors are red, orange, buff, and purple (Figure 2). Vessels can also 

have painted rims, either inside or outside. Designs on the body are made only with thinly 

pigmented black painting (negro desleido); these were possibly produced with fine fiber brushes. 

Quick refiring of decorated sherds indicate that black paint corresponds to an organic pigment 

applied after firing. In addition to the decorations with slips and painting, the surface of vessels 

can also be altered with stamping (technogroup 6a). The pattern corresponds to a textile with fine 

to medium size fibers. Stamped vessels can also have large quartz inclusions embedded in the 

inside (technogroup 6b). Quartz inclusions seem to have been embedded to the interior surface of 

the vessel after the vessel was formed but when paste was still workable. Finally, there are some 

sherds that have incisions on the outer surface. These are produced on wet or leather-hard paste, 

leaving a clean line (technogroup 4b). 

Firing in Chipihuayco was probably conducted by open firing and generally through 

oxidized atmosphere (determined through paste color). The frequency distribution of fire regimes 

is illustrated in Figure 7e. Although firing by oxidation is the most common; full oxidation does 

not always occur, indicating that the potters did not fully control the oxidation process. There is a 

lower proportion of incomplete oxidation, and an even lower proportion of oxidation with 

surface smudging. Finally, there is very low and almost insignificant proportion of oxidation 

with fire clouds. By analyzing the relationship between vessel shapes and fire regimes, we found 

that there is not a preferred firing regime for vessel types. 
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(a) 	 (b) 

	

	 	
(c) 	 (d)  

 

	

(e)  	
	
Figure 7. Histograms showing frequency distribution of (a) paste texture by percentage of inclusions and vessel 
shape, (b) inclusions by size and by vessel shape, (c) wall thickness in polished and unpolished vessels, (d) rim 
diameters, and (e) firing regimes by vessel shape (I.oxidation= Incomplete oxidation; Oxidation+S= 
Oxidation+surface smudging; Oxidation+FC= Oxidation+fire clouds.
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Figure 8. Technogroups of polished (above) and smoothed pottery (below).   
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Discussion and Conclusions  

Having described the ceramic chaînes opératoires and technological styles at 

Chipihuayco, we want to first emphasize the shared repertoire of ways of doing in order to 

approach the discussion of the role of ceramic production practices in the formation of new 

social integrations. As a form to produce and reproduce the community, we expect to find a 

shared way of doing that is rooted in a shared domain of interest and habitus. Based on the 

results we can then suggest that the pottery producers at Chipihuayco were organized under 

multiple communities of practice.  

The results indicate a range of technological variability within the assemblage (Figure 9). 

Only two chaînes opératoires correspond to polished pottery, while the other six are smoothed 

and coarser vessels. Within each chaîne opératoire, we found subtle but meaningful internal 

technological variability. By understanding choice as an active tool in strategies of social action 

(Lechtman 1977), the internal variability acquires a particular social meaning within the 

settlement of Chipihuayco. Thus, we suggest that technological variability is the reflection of 

multiple communities of practice, where the different technological choices are the result of 

different production strategies. 

Technological variability is particularly visible in the processing modes and paste recipes. 

For instance, polished vessels can be either tempered or not (although untempered pottery is less 

common), and when tempered, the paste can be either coarse (more than 30% of inclusions) or 

medium (5-30% of inclusions), showing that there is more than one manufacturing strategy.  

Although the use of shale as a tempering material seems very consistent across the assemblage, it 

tends to be used in the production of coarse, smoothed, and generally larger vessels, while 

thinner and polished vessels can be manufactured with or without it—although the majority are 

tempered. Again, this pattern could reflect the different manufacturing strategies of the different 

communities of practice. The manufacturing variability, e.g., coarse, medium, and fine pastes, is 

also the reflection of dynamic communities and a fluid domain of interaction, that in spite of 

sharing certain technical repertoires, there are others that are not shared. The communities of 

Chipihuayco are therefore dynamic rather than static, where the situated practices vary across the 

site. 
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Another fundamental aspect of the chaînes opératoires is the temper choice. In this case, 

despite the internal variability expressed in the multiple petrographic groups we have defined, 

the selection of shale as the main tempering material suggests the existence of a meaningful 

shared technological style across the site of Chipihuayco and the communities of practice. In 

other words, Chipihuayco’s potters had a special preference for altered shale temper—found in 

most of the fabric types. The variability from the different fabric groups could have been a 

reflection of the use of different sources of shale temper and its use in different proportions, 

suggesting that potters may have had access to a variability of sources of altered shales. Because 

there is not a clear pattern of distribution of the petrogroups across the assemblage, we suggest 

that the variability is not the reflection of different potter’s community but rather the reflection of 

the natural geologic variability.  

The use of different sources of altered shale also occurs among modern potters at 

Chipihuayco, who use and mix the same temper types (shales) but from different sources that 

occur near the site of Chipihuayco and further away (see Figure 3). Potters had the option of 

using sand from the river deposits, very close to the site, but they preferred to choose the tempers 

located further away. Nevertheless, the petrographic analyses of four sources of altered shales 

from nearby Chipihuayco (provided by modern potters) indicate that the mineralogical 

variability is very moderate (Avila and Echenique, in preparation, see also this dissertation’s 

introduction), which opens the possibility that a wider variability of sources were used during the 

LIP.   

Altered shale as tempering material choice for Yavi-Chicha pottery has already been 

discussed by researchers who have worked in the Circumpuna. Krapovickas and Aleksandrowicz 

(1990) were the first to mention that the Yavi-Chicha style is characterized by having white 

inclusions as tempering material. Since then, this feature has been used to characterize Yavi-

Chicha pottery across the areas of circulation (e.g., Cremonte 2014; Cremonte, et al. 2007; Uribe 

2002, 2004a; Williams and Cremonte 1992/93). Nevertheless, most of the research has focused 

on Yavi-Chicha pottery distributed in Inka sites and mostly outside of the Chicha Region, 

especially in Northwestern Argentina, which complicates the social interpretations. In this 

regard, Cremonte (2014) finds that the use of white shale inclusions in Yavi-Chicha pottery 

shows a puna or Southern Bolivian highland manufacturing tradition and a technological style 

rooted in a symbolic dimension.  
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Figure 9. Chaînes opératoires of Yavi-Chicha pottery found at Chipihuayco.
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Our case study shows a wider shale variability, suggesting that during the LIP there was 

not a particular choice preference for white shales. We instead see an undifferentiated use of 

white (shale altering to slate and phyllite) versus gray-brown shales (shale altering to slate and 

phyllite with iron replacement), indicating that the choice is not rooted in the color of the temper 

but possibly on the material itself. In addition, we do not find any co-variation between fabric 

types and morphological attributes, which reinforces the idea that the choice of the temper was 

based on other parameters rather than color.  Nevertheless, we agree with Cremonte (2014) in the 

sense that the use of shale (in its broad sense) as a tempering material could have constituted a 

technological tradition.  

Technological styles are inherently conservative, as they are more resistant to change 

than stylistic variation via decorative parameter (Gosselain 1992; Rice 1984; Stark, et al. 1998; 

Weissner 1985). Thus, we suggest that the selection and processing of temper at the site of 

Chipihuayco, as low visible attributes of ceramics, are the reflection of enduring aspects of 

technical identity. Through the social practices of selecting and processing the shale temper, 

potters are therefore involved in the process of identity formation. In this sense, the technological 

choice of the altered shales, acquired a social significance and a value that is rooted in the 

substance and the materiality, rather than in the high visible aspects of shales.  

We argue that the tempering choices represent the shared repertoires of a particular way 

of doing, possibly learned through the interaction between different potting communities of 

practice across the settlement, that also functioned as social strategies to promote community 

integration across the site or community of Chipihuayco. To better understand this relationship, 

we emphasize a community as a domain of shared identities (Pauketat 2000; Yaeger and Canuto 

2000), which are produced and reproduced through participation and negotiation that is 

expressed from situated learning (Lave and Wenger 1991; Roddick and Stahl 2016b; Wenger 

1998). Thus, it is in the transmission of the specific knowledge about the selection of altered 

shales, as the most basic unit of the community integration process, where everyday life 

relationships are created, reproduced, and transformed, generating shared and group identity.  

In spite of the possibility that Chipihuayco was composed of multiple potting 

communities of practices, we suggest that the selection of altered shale temper constituted an 

activity that would have promoted identity formation and community affiliation across the 

settlement. The activities of selecting and collecting temper could have involved not only the 
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potters themselves, but also other members of the communities from different levels of 

engagement, as seen among modern potters at Chipihuayco. Through these social practices, 

people create and recreate the dynamic networks, relationships, and negotiations, they engage in, 

which promotes the integration of different communities of practice within a large aggregated 

community. The technological style approach enables us to understand technologies as a system 

of meaning (Lechtman 1977; Lemonnier 1992; Pfaffenberger 1988) and an active tool of 

strategies of social actions, playing a fundamental role in social relations and social organization 

(Hegmon 1998; Lechtman 1977). Thus, we argue that technological styles of potting practices 

are the expression of technical identity defined by a shared domain of interest, which reinforce 

the experience of people pertaining to the same community.  

From this perspective, would potting practices have constituted a conscious corporate 

strategy to tie members of the polity together? (sensu Peregrine 2017). A corporate strategy 

generally involves the leaders who are the ones that promote strategies and activities to reinforce 

the corporate bonds (Blanton 1998; Blanton, et al. 1996; Feinman 2000; Peregrine 2017). For 

instance, shared stylistic features in ceramics in Chaco Canyon may reflect the sanctioning by 

Chacoan leaders of efforts to downplay difference and division between matrilineages (Peregrine 

2017). However, we suggest that corporate affirming strategies are context dependent and they 

not only come from the leaders; but also occur as a more or less conscious and transversal 

process, rather than just a unilateral and imposed process. In this sense, we argue that potting 

practices with shared repertoires functioned as community strategies by acquiring a relevant role 

in the community integration process. 

The multiple communities of practice co-existing in the same settlement could reflect 

different social groups that aggregated in Chipihuayco and brought different technical traditions. 

It is possible that coalescent communities at Chipihuayco maintained certain differentiated 

practices, while at the same time, they integrated new practices (the choice of altered shale as 

tempering materials) that constituted new technical and group identities. We need to remember 

that the movement of people to large settlements could have created new opportunities and 

tensions, resulting in increasing social integration and differentiation at the same time (Barker 

2018; Neuzil 2008; Rautman 2000; Stone 2002). By maintaining certain technological traditions 

and sharing others, potters from Chipihuayco would have created both social differentiation and 

community integration. 
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Another important aspect to understanding social integration is the physical context in 

which potting practices took place. One of the main characteristics of aggregated communities is 

the change from dispersed houses to agglutinated villages (Kowalewski 2006). The inhabitants 

of Chipihuayco lived in rectangular houses surrounding common areas or common patios in 

which multiple activities occurred (Avila 2011). Some have argued that communities are formed 

through co-presence and not necessarily through co-residency (Harris 2014; Yaeger and Canuto 

2000). In the case of Chipihuayco, communities were constituted through both co-presence and 

co-residency. Co-residency, in this case, would have promoted new and more intensive forms of 

interaction.  

Following Acuto (2007), we believe that large settlements of the LIP were places that 

actively produced, reproduced, transformed social practices and relations, where the physical 

configuration of the houses put their inhabitant in physical proximity promoting social 

integration. In this respect, the constitution of a large and dense settlement forms and transforms 

the communities of practice as it enables people to come into contact more often. In this context 

of co-residency, the sense of community affiliation is therefore constantly negotiated and 

promoted new social dynamics of integration at the settlement scale.  

Finally, we argue that shared potting practices were composed of several social strategies 

to promote community integration within a context of political instability. In this respect, potting 

practices were probably embedded in practices of political commensalism and the cult to the 

ancestors, which according to Nielsen (2006a) became central to the maintenance and order of 

the new social integrations. These political practices took place in plazas or open gathering areas 

of high visibility, enabling reinforcing and reproducing the group-community and its structure 

(Nielsen 2006a). As a result, as food and drink consumption acquired a particular political 

relevance, the production of pottery became exposed to the new social practices and, 

consequently, embedded in new political-community practices.   

In sum, through a detailed study of the chaînes opératoires and technological styles, we 

have contributed to the understanding of social organization associated with new dynamics of 

community and social integration. The configuration of multiple potting communities of practice 

that shared certain technological choices within the context of aggregated communities and 

corporate political strategies is only one among other social strategies that together contributed to 

the social and community integration during the LIP.  
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Introduction 

Recent research on ancient communities and constellations of practice has proven to be 

fruitful for studying the underlying social dynamics of craft production and distribution (e.g., 

Cordell and Habicht-Mauche 2012b; Roddick and Stahl 2016b). Through the examination of 

pottery circulation and consumption using a technological style perspective and provenance 

studies, we aim to explore how communities of practice, constellations of practice, and political 

commensalism articulated with processes of social integration and formation of regional 

alliances during the Late Intermediate Period (hereafter LIP ca. A.D. 1000-1450), within the Río 

Grande de San Juan Basin (hereafter RGSJB), also called the Chicha Region, located in the 

border region of Bolivia and Argentina (Figure 1).  

There has been much discussion of ceramic circulation in the southern Andes (e.g., 

Cremonte 2014; Nielsen 2013; Otero 2013; Tarragó 1984, 1989; Williams 2004; Zaburlin 2014), 

mostly focused on interregional dynamics and long-distance circulation. This emphasis has 

resulted in a lack of understanding of ceramic circulation patterns at regional scales, particularly 

in the Circumpuna (i.e., the geographic area that surrounds the puna of the southern Andes; 

corresponding to the border region of southwestern Bolivia, northwestern Argentina, and 

northern Chile). A better understanding of the patterns of production and consumption at a 

regional scale is essential to the investigation of regional alliances and social integration during 

the LIP of the Circumpuna. In this respect, ceramics are ideal material correlates because they 

are the material expression of daily life practices, and it is through the repeated practice of 

production and consumption that social integration and alliances are in part built. 

We have chosen the Chicha Region as a case study because it is an ideal region for 

investigating regional interaction and alliance building. The material evidence along with the 

ethnohistorical references (Palomeque 2010; Zanolli 1999, 2007) indicate that the inhabitants of 

the region played an important role at a macroregional level during late prehistory. In particular, 

some of the largest settlements of the entire Circumpuna are located in the Chicha Region. The 

relative homogeneity of the material culture—for example in agricultural patterns, architecture, 

pottery, burials, and rock art (Avila 2011; Nielsen, et al. 2015) is an indicator of the degree of 

information exchange and regional interaction within the basin, which seems to reflect some sort 

of social cohesion embedded in strong alliances. The absence of foreign pottery in the region is 

particularly striking as is the wide distribution of Yavi-Chicha pottery (produced in the Chicha 
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Region) throughout the Circumpuna (e.g., Adán and Uribe 2005; Angiorama, et al. 2017; Avila 

2009; Beierlein 2009; Cantarutti and Mera 2004; Cremonte 2007, 2014; Gutierrez Osinaga 2014; 

Nielsen, et al. 1999; Pérez Pieroni 2014; Raffino, et al. 1986; Tarragó 1989; Uribe 2004a; 

Vaquer and Cámera 2018; Ventura, et al. 2010; Williams 2004). This pattern could suggest that 

the inhabitants of the basin were not receptive to foreign influences, but at the same time they 

themselves played a relevant regional role in the Circumpuna. 

 

 
Figure 1. The Río Grande de San Juan Basin (Chicha Region) and location of sites discussed in the article. 

 

Previous studies of Yavi-Chicha ceramic style have demonstrated a certain degree of 

homogeneity in terms of the pottery distribution across the RGSJB (Avila 2011). Avila (2013) 

suggests that though Yavi-Chicha style has some internal variability, consistency in vessel 

shapes and colors may reflect a homogenized pattern of the ceramic assemblages. These 

attributes produced a perceptive stability that enabled people to easily identify these vessel types 
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in foreign contexts. This sort of perceptual stabilization could have also promoted a sense of 

group identity, suggesting, from a stylistic point of view, that pottery could have been an 

expression of group solidarity that reinforced cultural values and reproduced structural relations. 

Although this stylistic perspective provides a first insight into understanding intraregional 

interaction, specific studies of ceramic production and consumption within the region could 

reveal other relevant and specific patterns of interaction and processes of alliance building. For 

instance, a better understanding of whether pottery production occurred at each town or whether 

there were large production towns that supplied other areas of the region could contribute to the 

reconstruction of the region’s socio-political dynamics during the LIP. 

As part of the multiscalar approach in this dissertation, we have previously demonstrated 

that the settlement of Chipihuayco (in the Talina Valley of southwestern Bolivia) could have 

been organized under multiple potting communities of practice (Appendix A). We argued that 

the potting communities (through shared practices) played an essential role in the processes of 

social integration within dynamics of social aggregation. In this article, we aim to understand 

how different communities articulated together by creating networks, social integration, and 

building alliances at a regional level.  We use the constellation of practice concept as a 

framework to explore the patterns of Yavi-Chicha ceramic consumption as an indicator of 

processes of alliance building and social integration within the Chicha Region. While a 

community of practice refers in general terms to a network of relations among people and objects 

that occurs in specific locations (Lave and Wenger 1991; Wenger 1998), a constellation of 

practice is not only formed by processes that link people with objects, but also emerges from the 

networks between different communities of practice that can be regional in scale (Roddick and 

Stahl 2016a; Wenger 1998). To explore these networks, we emphasize political/ public 

commensalism, associated with practices of ceramic production and consumption, as a strategy 

for social integration.  

 In the first section of this article, we briefly discuss approaches to the study of circulation 

of goods and how the constellation of practice concept can contribute to our research goals. In 

the next section, we discuss the central concepts of alliance and social integration during the LIP. 

The following section focusses on the regional/geologic contexts and describes the sites and our 

sampling strategies. Then, we describe the methods used in this study. Finally, in the last 

sections we present the results along with the discussion, followed by the conclusions.    
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Circulation of Goods and Constellations of Practice  

The circulation of ceramics has been an important field of research in the last thirty years; 

gaining particular relevance with the proliferation of archaeometric applications (e.g., Glascock, 

et al. 2004; Glowacki and Neff 2002; Triadan 1997; Zedeño 1994). However, many studies have 

been limited to describing the circulation of ceramics while often assuming dynamics of 

exchange that lack explanatory power. By understanding exchange as a series of transactions 

involving social relationships that form the central component of the action (Baugh and Ericson 

1993), the term acquires relevance for our case study as it emphasizes social relationships. Social 

relationships can be equated with interaction, both terms that also lack specificity.  In an attempt 

to explain the dynamics of interaction in the contexts of circulation of goods, Hegmon, et al. 

(2000) emphasize four dimensions that characterize regional interaction. These dynamics include 

the exchange of information, the exchange of material goods, sociopolitical relations, and the 

movement of people, which generally coexist in any dynamic regional interaction.  

These dynamics of regional interaction are the bases from which to start discussing 

constellations of practice and regional alliances. The constellation of practice concept becomes 

relevant as it emphasizes the social relations and interactions embedded in social practices. A 

constellation of practice refers to networks or assemblages of shared objects and practices that 

transcend individual communities and that articulate separate communities of practice into larger 

webs of interaction (Roddick and Stahl 2016a; Wenger 1998). Constellations of practice can 

arise from a variety of processes that link people with objects. These processes emerge from 

different communities that share historical roots, engage in common practices, share certain 

things or have overlapping styles or discourses (Wenger 1998:127). A community of practice can 

be part of one or more constellations and people do not necessarily acknowledge their 

community’s participation as the formation of constellations can be a less conscious process.  

A community of practice is defined as a network of relations among people and objects 

mediated by the actions they conduct as they engage in joint activities and discussions defined by 

a shared domain of interest (Wenger 1998; Wenger and Snyder 2000). A constellation of practice 

is broader, even regional in scale, and sometimes more diffuse, emerging from boundary objects. 

Based on Star’s (1989) concept of boundary objects, Wenger (1998) defines them as “bridges 

across practices”. Boundary objects are generally understood as shared objects that link different 

communities of practice, but they can also be recipes, procedures, places, histories, beings, 
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jargon, and markets, among others (Gosselain 2016; Lyons and Clark 2012; Roddick and Stahl 

2016a; Schoenbrun 2016; Wenger 1998). In this sense, boundary objects are organic 

arrangements that allow different groups to work together (Star 1989). This approach emphasizes 

the more dynamic aspects of practices that produce large-scale regional similarities at one level, 

while still allowing for individual variation and even multiple expressions (Mills 2018:1059). A 

great example of how boundary objects can integrate people is the case of decorated serving 

bowls in Puebloan societies. These particular decorated bowls moved among different contexts 

from everyday lives to marked situations of consumption or feasts, bridging together potters and 

the people who used those pots, especially in shared consumption practices  (Mills 2007, 2016). 

Similarly Stahl (2016), writing about communities of practice in West Africa, argues that visible 

attributes of ceramics such as vessels with marked mica slip may well have acted as boundary 

objects by connecting practices across distances. 

Nevertheless, boundary objects are not only visible aspects of ceramics. Considering that 

boundary objects are responsible for connecting people and practices, we argue that low visible 

attributes of ceramics can also operate as boundary markers. The choice of raw materials is 

particularly relevant as it can constitute an identity marker (Stark, et al. 2000). Thus, the 

constellation of practice concept enables us to treat both high visibility items (whole vessels) and 

low visibility ceramic attributes (raw material choices) as boundary objects embedded in a 

system of regional interaction, constituted by the exchange of information, exchange of material 

goods, sociopolitical relations, and the movement of people. It is through the choice of particular 

vessels with a very specific technological style that people engage and participate in shared 

consumption dynamics. The act of consumption, understood as how people socialize material 

goods, promotes identity formation, as the acquisition of things confirms, displays, accents, 

masks, and imagines who we are and who we wish to be (Mullins 2011). From this perspective, 

shared consumption practices of boundary objects can also promote group identity formation and 

social integration. 

Mills (2016) explores the relationship between consumption and constellation of practice 

by arguing that patterns of pottery consumption can be looked at as (1) a way in which cuisines 

are situated in the choices that people make in how and what food is prepared, in what containers 

they are served in, and to whom; and (2) how container choices by different communities 

produce distinctive regional networks of consumption practices. Although she uses visible 
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ceramic attributes to build her argument, we go a step further by arguing that ceramic attributes 

of both low and high visibility can reveal consumption patterns. We suggest that the surface of 

ceramics is tied to the substance/essence or the value of low visible or hidden attributes. A 

technological style approach (Lechtman 1984; Lechtman and Merrill 1977) along with 

provenance studies enable us to characterize boundary objects and determine the patterns of 

ceramic consumption practices, from what people used to where the objects came from within 

the Chicha Region.   

 

Alliances and Social Integration during the Late Intermediate Period  

Inhabitants of the Circumpuna witnessed profound social transformations during the LIP, 

caused by intrinsic and extrinsic political, economic, and environmental forces, resulting in 

distinctive regional traits (Avila 2009; Castro, et al. 2016; Krapovickas and Aleksandrowicz 

1990; Morales, et al. 2012; Nielsen 1996, 2006a, 2006c, 2015; Nielsen, et al. 1999; 

Schiappaccasse, et al. 1989; Uribe 2002, 2004b; Uribe and Adán 2004). Sociopolitical 

transformations were accompanied by a demographic increase expressed in the proliferation of 

settlements and defensive structures generally located in high altitudes and defensible areas 

(known as pukará), which were associated with new patterns of agricultural and productive 

economies. Political instability and conflict are the most characteristic aspects of the LIP, 

materialized in defensive settlements, conflict-related rock art, and osteological trauma (Arkush 

2017; Castro, et al. 2016; Nielsen 2006c; Schiappacasse, et al. 1989; Torres-Rouff, et al. 2005).  

The conflict broke out around A.D. 1200 and seems to correlate with the worst period of 

a long-term cycle of drought that affected the Andean Highlands (Morales, et al. 2012; Nielsen 

2009, 2015). The unstable political context in the Circumpuna during the LIP, characterized by 

wars and conflict, led to a series of social consequences. War seems to have affected the southern 

Andean social formations resulting in fundamental changes in the material culture. As a 

consequence of these social transformations, regional architecture also underwent significant 

changes; new plazas and public spaces started to gain importance in dense and large settlements 

in the Circumpuna area that were associated with new multi-community political structures 

(Nielsen 2006b; Nielsen, et al. 2015). In addition, there was a development of regionally 

distinctive material culture forms, e.g., textile and ceramic styles, burial patterns, and domestic 

architecture. But more fundamentally, the main social consequence of conflict and war was the 
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formation of alliances and segmentary fusion, i.e., alliances between different groups, 

communities or ayllus1 (Platt 1987) and the relative homogeneity of the material culture in the 

RGSJB may have been an indicator of this process. 

 Upham (1982) has argued that the widespread occurrence of some ceramic types in the 

northern American Southwest may be indicative of alliances. Although we are aware that this 

correlation should be treated carefully without falling into simplistic interpretations, we start 

from the premise that style is a means of expression and communication that also strengthens 

fundamental cultural values, reproduces important structural relations, and reinforces social unity 

(Hegmon 1995). Thus, we suggest that regional alliances could have been formed and 

consolidated through distinctive patterns of ceramic consumption practices, which would have 

constituted discrete constellations of practice.  

Political alliances during the LIP were possibly based on corporate political structures 

(Blanton, et al. 1996; Nielsen 2006c). Although there is not a general agreement on the nature of 

the political organization of the societies of the LIP, some authors suggest these societies were 

organized as nested hierarchies of corporate groups similar to the ethnohistorically documented 

ayllus. These communities were able to mobilize labor without complex bureaucratic, civic, 

military or religious systems. This political system was also characterized by having several 

spheres of interaction and high social mobility oriented toward the search and procurement of 

resources and goods, which strengthened the organization of interregional exchange networks 

(Berenguer 2002; Nielsen 2006c; Núñez and Dillehay 1979; Schiappaccasse, et al. 1989).  

Corporate political structures were possibly developed as one of many other social 

strategies, e.g., collective defense, changes in social means of production, rituals, and settlement 

layouts within contexts of coalescent or aggregated communities (Kowalewski 2006, 2013). 

Coalescence describes the rapid aggregation of big new settlements in times of crisis, where 

social strategies are adopted to ameliorate tensions that might arise and to establish consensual 

rules for living together. Many of these strategies aim to integrate the different communities and 

individuals together. In this sense, feasting and commensal politics played a key integrative role 

within aggregated societies as a domain of political action (Dietler 1999, 2001; Hayden 1996; 

Kowalewski 2006; Mills 2007). In the Circumpuna of the LIP, ideas of political-public 

																																																								
1	A social unit and nucleus of kinship, political, economic and religious social relations.	
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commensalism, as one of the central integrative practices within coalescent societies are based 

on ethnohistorical references (Nielsen 2006b). Political commensalism in this region was rooted 

in the practices of ancestor veneration that took place in plazas or open public places. The 

memory of the ancestors would have acted as an ideological foundation of identity, autonomy, 

and relative self-sufficiency to each ayllu. This practice would have naturalized power relations 

by using specific places and objects as empirical references to the ancestors. Thus, the ancestors 

would have regulated the order of the everyday life experience of the community.  

These celebrations, feasts and/or ritual activities that took place periodically in public 

spaces were centered around the communal consumption of food and drink, and were therefore 

tied to the consumption of serving dishes. These activities provide an arena for symbolic 

representations and the active manipulation of social relations as they create and maintain social 

relations that bind people together in various intersecting groups and networks on a wide range 

of scales (Dietler 2001). According to Dietler, through their integrative function feasts can act as 

the nodal contexts that articulate regional exchange systems, where commensal hospitality is 

what establishes the relationships between exchange patterns. Considering that decentralized 

polities are characterized by having practices that unite the community by reinforcing the 

experience of pertaining to the same community (Blanton, et al. 1996; Feinman 2000; Peregrine 

2017), feasting practices would have been fundamental in processes of social integration and 

regional alliances. 

 

The Regional/Geological Context, the Sites, and the Samples 

The RGSJB, also known as the “Valles Chichas”, includes the valleys of San Juan Mayo, 

Talina, Tupiza, Cotagaita, and Sococha, in Bolivia and Argentina. The basin, situated between 

the Altiplano-Puna plateau and the Eastern Cordillera, covers over 20,000 km2 of different 

geologic units, geographic basins, and altitudes. Our case study focuses on the Middle Basin (the 

sub-region of Tupiza, from the Ciénaga de Paicone-Río Merco to the merging with the Sococha 

River), specifically two archaeological sites with different characteristics. The first site, 

Chipihuayco, is located in the sub-region of Talina (Talina Valley, from Calahoyo to the 

confluence of the Río Grande with the Talina River) in Bolivia, while the second site, Finispatria 

is located in the sub-region of San Juan Mayo (from Cabrería to El Angosto) in Argentina 

(Figure 1). 
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In the Middle Basin, the Río Grande creates a deep canyon where the water level 

increases. The altitudes range from 2,600 to 5,500 m. The altitude variability includes different 

eco-zones (i.e., puna, ravines, and mountain ranges). The puna (3,400- 4,000 m) is an ideal zone 

for shepherding and tuber and quinoa cultivation. The ravines include the deep valleys of the Río 

Grande and its main affluents, which are characterized by the water availability that enables 

agriculture with irrigation of mainly tubers, quinoa, and maize. The mountain ranges or the 

Oriental Cordillera (3,500- 5,500 m) are characterized by low temperatures, steep slope, and 

soils that are not suitable for agriculture but suitable for hunting.  

In geological terms, the Middle Basin is constituted by sedimentary and volcanic 

geologic units from the Famatinian to the Andean cycles (Ramos 2000; Turner 1970). The 

Ordovician unit includes sandstone, shale, limestone, siltstone, and unspecified volcanic rocks. 

The tertiary unit consists of sandstone, conglomerate, claystone, and gypsum, along with 

intercalations of volcanic tuff, while Quaternary deposits correspond to gravel, sand, siltstone, 

limestone, and clays (Pareja and Ballón 1978; Reutter, et al. 1994).   

The geology of the Talina Valley in particular is dominated by sedimentary and volcanic 

rocks from the Cenozoic and the Palezoic. The alluvial deposits of the valley are composed of 

unconsolidated pebbles, gravel, sand, silt, and clay. The site of Chipihuayco itself is located on 

two Cenozoic geological units (Servicio Geológico de Bolivia 1991) (Figure 2), where the first 

one is composed of terrace deposits that include semi-consolidated pebbles, gravel, sand, silt and 

clay, while the second unit corresponds to the Nazareno Formation that includes brown-pink 

clayey sandstones, claystones, and tuffs. A larger geologic unit, the Oploca Formation from the 

Cenozoic is located to the east and west of Chipihuayco. This formation is composed of 

conglomerates with clasts of sandstones, shales, and andesites. Further east of Chipihuayco, but 

still relatively close, the larger geological formation of Agua y Toro (also called Acoite 

Formation in Argentina) from the Paleozoic runs from north to south, along the valley.
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Figure 2. Geological map showing the Talina Valley and the archaeological site of Chipihuayco. 
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The Agua y Toro Formation is dominated by siltstones and shales with intercalated sandstones. 

Overall, the geology of the valley is mostly dominated by sedimentary rocks and numerous clay 

deposits along the river. Shales are present in two units that occur along the valley, indicating the 

wide availabilty of shale rocks at close distances from Chipihuayco. 

The sub-region of San Juan Mayo is located in the Potoco Formation in Argentina (called 

Peña Colorada Formation in Bolivia), from the Upper Eocene to the Oligocene. This formation is 

constituted by reddish to violet, and yellowish-brown sandstones, intercalated with reddish 

claystones (Avila-Salina 1989; Coira, et al. 2004). It also includes levels of polymictic, matrix-

supported conglomerates (Servicio Nacional de Geología y Minería 1991). To the east of the 

Potoco Formation, there is the Acoite Formation (called the Agua y Toro Formation in Bolivia), 

which is composed of dark gray to greenish siltstones and shale intercalated with greenish-gray 

sandstones (Coira, et al. 2004; Minería 1991; Turner 1960, 1982) (Figure 3). Although 

Finispatria and Chipihuayco are both specifically located in sedimentary units, the geology is 

slightly different. This difference will enable us to discuss some geological implications later in 

the article. The geological units containing shales (Acoite Formation or Agua y Toro Formation) 

occur in both sub-regions; however, shale rocks are more common in the Valley of Talina and 

occur closer to the site of Chipihuayco. In addition, the more common sedimentary rocks in San 

Juan Mayo corresponds to sandstones rather than shales. 

The reconstruction of the social history of the Chichas has been based on complementary 

evidence from ethnohistoric and archaeological research. Krapovickas and his collaborators 

undertook the most relevant archaeological research in the region, particularly in the lower part 

of the RGSJB, also called the Yavi area, which included the sites of Yavi Chico, Cerro Colorado, 

and Quiaca Vieja, in Argentina (Krapovickas 1965, 1968, 1973, 1977; Krapovickas and 

Aleksandrowicz 1990; Krapovickas and Cigliano 1964; Ottonello and Krapovickas 1973). On 

the Bolivian side of the basin, archaeological research has been limited to surface surveys, 

especially in the Tupiza and Talina areas (Angelo 2003; Raffino, et al. 1986), mostly 

contributing to a better comprehension of the settlement patterns during the Inka Period. To the 

east of the basin, in the area of Tarija, recent research has been carried out by Beierlein (2009) 

and Michel, et al. (2005). They have added to our knowledge of the regional style, the origin 
 



	 114	

 
Figure 3. Geological map showing the sub-region of San Juan Mayo. 
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 of the Chichas and their interregional interactions. The sub-region of San Juan Mayo has 

received less attention than the Talina Valley. The area was briefly surveyed and some sites were 

excavated, including settlements, agriculture sites, caves, and tombs (Debenedetti 1930; Weisser 

1919-1921). Later, Krapovickas and Cigliano (1964) undertook some excavations and 

determined that the area was part of the Yavi Culture. Archaeological research in San Juan Mayo 

and the Talina Valley resumed in 2007, directed by Nielsen (Avila 2011; Maryañski 2016; 

Nielsen, et al. 2015). 

The sub-region of San Juan Mayo is considered to be a “marginal” area within the Chicha 

Region because (1) it is located towards the edges of the region occupied by the Chichas in 

historic times, and (2) it supported smaller populations in late pre-Hispanic times. The Talina 

sub-region has larger and more complex sites. The two sub-regions are representative of the 

variability within this ethnic territory in the sense that they reflect two different social and 

geographical scenarios and areas in functional terms, as well as two distinct areas of influence of 

the Yavi-Chicha Culture, but were occupied during the same period (Avila 2011) (Figure 4). 

The site of Chipihuayco, located on the right hillside of the Talina River is one of the 

largest habitational sites known in the RGSJB (Raffino, et al. 1986). The site is located south of 

Talina, one of the centers of the reducción (forced resettlement) of the Chicha people in 1573 

(Palomeque 2010; Zanolli 1999, 2007), which was later converted in the southern border of the 

Charcas Jurisdiction, the former territory of Bolivia (Gil Montero 2008; Platt, et al. 2006). 

Today, the modern town of Chipihuayco as well as the Talina Valley are well-known for their 

long pottery tradition. Chipihuayco is one of the 12 modern potting communities along the 

valley. 

Unfortunately, few archaeological studies have been carried out in this region, 

particularly in the Talina Valley. Raffino, et al. (1986), based on a general documentation of the 

Valley, suggested that Chipihuayco was a LIP site with a subsequent Inka occupation. The most 

relevant archaeological research in the Valley has been conducted by Nielsen and Avila who, 

through systematic excavations and surface collections, concluded that the site was abandoned 

after the LIP. The lack of Inka ceramics and the absence of Inka architecture, along with seven 

radiocarbon dates (Figure 4), indicate that the site was not occupied by the Inka (Avila 2011). 

Avila also suggests that the site of Chipihuayco was formed during the LIP I (A.D. 900-1250), 
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reached its maximum extension during the LIP II (A.D. 1250-1450), and then was abandoned 

and burned during the Inka conquest of the region.    

 

 
Figure 4. Available calibrated radiocarbon dates (2-sigma) for Finispatria and Chipihuayco (Avila 2011; Nielsen, et 

al. 2015). 

 

In general terms, the settlement covers nearly 60 hectares (Avila 2011) and is comprised 

of a complex architectural network with well-defined contours associated with several public 

spaces and plazas, in addition to roads connecting different areas of the settlement. One large-

main plaza or open area is located at the center of the site. This plaza is connected to the three 

main roads of the settlements. The site is composed of areas with habitational structures in 

association with open spaces that are characterized by having one large rock of quartz at the 

center. The structures are generally rectangular and are built with stone walls. 

Despite not having found any direct evidence for ceramic production at Chipihuayco, we 

suggest through indirect evidence that the site functioned as a pottery production village, in 

addition to being oriented to a farming economy. First, highly dense ceramic material found in 
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surface could suggest areas of ceramic production. Second, the petrographic analyses of raw 

materials (see the dissertation’s introduction) show that archaeological pottery was manufactured 

with local materials. Third, we have conducted neutron activation analysis on local clays that 

indicate local production of archaeological ceramics (discussed below).  

The site of Finispatria, located on the left side of the Valley of San Lorenzo, is a 

residential site covering over 5.5 hectares (Nielsen, et al. 2015).  Houses were either square or 

irregular in shape and made with adobe and stone.  The site has also at least one plaza or public 

congregation space. Based on radiocarbon dates (Figure 4), habitational patterns, and landscape 

uses, Nielsen, et al. (2015) identified three occupation phases during the LIP: Phase I (ca. A.D. 

800-1200) is characterized by isolated houses or groups of two or three houses, associated with 

adjacent agricultural areas. During Phase II (ca. A.D. 1200-1300), a significant population 

redistribution is expressed by the formation of habitation clusters. This novel pattern was 

associated with new economic strategies, agricultural expansion, and increase in irrigation. Phase 

III (ca. A.D. 1300-1450) is characterized by the consolidation of habitation clusters of the 

conglomerates and the use of plazas. During the middle 15th century, the sites in the San Juan 

Mayo seem to have been abandoned without any subsequent Inka presence (Nielsen, et al. 2015). 

Based on the analyses of the material evidence of San Juan Mayo, the economy of this 

sub-region was primarily pastoral (Maryañski 2016). The pastoral activities were associated with 

the use of different types of settlements that depended on the demands of the pastoral production. 

Although most pastoral activities were related to isolated-small settlements and structures with 

sporadic occupation, larger settlements such as Finispatria seem to have also played a key role in 

the social organization of pastoral communities. In particular, after A.D. 1200, a new form of 

social organization in San Juan Mayo seem to have taken place, expressed in new forms of 

demographic aggregation towards the best areas of the sub-region, generally associated with 

permanent water and better productive areas for agriculture. According to Maryañski (2016), 

during this period of the LIP, large and defensive settlements like Finispatria would have 

functioned as structural elements of the pastoral economy, as places of habitation and public 

congregation. In the contexts of reorganization, the pastoral areas seem to have been relocated to 

new areas that were segregated from the agricultural areas and habitations. 

The dispersed settlements, located near to the larger settlements such as Finispatria, 

would have operated as places dedicated primarily to pastoral activities within the contexts of 
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corporate strategies (Maryañski 2016). These two types of habitations (dispersed and 

conglomerate) would have been associated with the seasonal variations of pastoral activities. In 

this sense, herders would have used the dispersed settlements during the productive season, 

while the aggregated settlements would have been used during the winter. In sum, the 

coexistence of dispersed habitations and defensive sites would have been the basis for the 

development of pastoral economies that co-occurred with agricultural practices. 

The material analyzed in this paper comes from both surface collections and excavations 

of habitations and trash deposits conducted between 2007 and 2011. Samples from Chipihuayco 

come from one house test pit as well as systematic surface collections made using probabilistic 

sampling. Samples excavated from Finispatria come from 8 test pits excavated at houses, a plaza, 

and some trash deposits. In addition, we sampled from the surface collections using probabilistic 

techniques. This research seeks, from an archaeometric perspective, to build on previous work 

from Avila (2005, 2008, 2009, 2011) and Nielsen, et al. (2015), who undertook the excavations 

and surface collections from where the analyzed materials comes from.  

 

Methods: from Technological Attributes to Mineralogical and Elemental Composition  

The reconstruction of ancient communities of practice has mostly been addressed through 

the concept of technological styles, particularly in ceramic research of the American Southwest 

(e.g., Cordell and Habicht-Mauche 2012a). This approach has allowed scholars to understand 

how processes of ceramic manufacturing can provide evidence for characterizing social 

relationship among potters. Because we emphasize here consumption practices rather than 

production as a fundamental aspect for reconstructing constellations of practice, the combination 

of the technological style approach with provenance studies together enabled us to determine 

what was being consumed and from where the pottery originated.   

On one hand, the technological style approach emphasizes that technology has style by 

linking the social dimensions to the techno-utilitarian domains of action (Lechtman 1977). This 

concept, equivalent with technological choice (Lemonnier 1992), implies that technological 

attributes are the reflection of decisions made during production that are not always determined 

by function or material limitations, which allows us to situate the analysis of technology within 

its social context. We used this approach as a way to identify the significant choices within the 

ceramic chaîne opératoire that inform about shared practices of consumption. On the other hand, 
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ceramic provenance studies permitted us to refine patterns of consumption and determine the 

movement of pottery and people. These studies include identification of the ceramic fabric, 

either by chemical or mineralogical analyses (Neff 1993; Wilson and Pollard 2001). The 

combined approaches of technological style and provenance were operationalized through a 

combination of macroscopic analyses, petrographic analyses, and instrumental neutron activation 

analysis (INAA). This study includes the materials analyzed in Appendix A, which enabled us to 

focus on the comparison of two sites. In what follows we describe the methods of macroscopic 

analyses and the importance of combining petrography with neutron activation methods. 

Macroscopic analyses were used to describe technological attributes and to characterize 

the ceramic chaînes opératoires. These included the description of vessel forms, rim, lip, handle, 

and base forms, wall thickness, rim diameter, surface treatments (polished versus smoothed, 

presence/absence of slips, and slip color), and firing attributes. In addition, we determined 

technogroups based on the most salient attribute, the surface treatment (polished/ versus 

smoothed) (Roux 2016), to understand the relationship between choices of the last phase of the 

chaînes opératoires in addition to raw materials choices. The overall macroscopic analysis 

combined naked eye observations with digital microscopy (Dino-Lite AM4113ZTS). A first 

level of analysis that emphasized surface treatment attributes (polished versus smoothed) 

included the total sample from Chipihuayco (N=2852) and from Finispatria (N=5170). A more 

detailed analysis focused on the diagnostic sherds (with diagnostic attributes of shape) and 

included 1588 samples from both sites (Table 1). 
 

Table 1. Number of analyzed ceramics. 

  

General Macroscopic Analysis                                  
Diagnostic/ Non-diagnostic 

Macroscopic Analysis 
Diagnostics 

Petrographic/INAA 
Analysis  

Diagnostics 
  Chipihuayco Finispatria Chipihuayco Finispatria Chipihuayco Finispatria 

Surface Collections 2381 1557 713 268 64 31 
Excavations 471 3613 77 530 9 49 

TOTAL 2852 5170 790 798 73 80 

 

 

The archaeometric analyses focused on 153 samples from both sites that were selected 

based on the macroscopic analysis. The petrographic analysis emphasized both technological 

attributes and compositional aspects through a qualitative and semi-quantitative approach (Quinn 
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2013; Whitbread 1989, 1995). Microscopic observations were conducted on 30 µm thin sections; 

most of them were manufactured with cover slip while some selected ones were polished. Thin-

sections were produced at Spectrum Petrographic in Vancouver (WA) and at Quality Thin-

Sections in Tucson (AZ). The analyses were undertaken with two optical microscopes, an 

Olympus BX-51 microscope model served for identification of non-opaque minerals and 

technological characterization, while an Olympus BH2 microscope with reflected light was 

particularly useful for the identification of opaque minerals, textures, and slips of polished thin-

sections. We included the characterization of inclusions, their frequency, granulometry, and 

grain distribution, fabric groups, paste texture, porosity, and approximate firing temperature.  

INAA is a precise analytical technique that allowed us to determine the chemical 

variability of pottery sherds from the sites of Finispatria and Chipihuayco. The chemical data 

enabled us to determine production groups, differences between local and non-local materials, 

and the origins of raw materials. The combination of ceramic petrography and INAA approaches 

is highly recommended as they complement each other (e.g., Bishop, et al. 1982; Day and 

Kiriatzi 1999; Haurry, et al. 2002; Hildebrand 2002; Peacock 1970; Stoltman and Mainfort 2002; 

Triadan 1997). A representative number of 153 samples selected from Finispatria and 

Chipihuayco was submitted to INAA at the Archaeometry Laboratory at the University of 

Missouri Research Reactor. In addition, we submitted ten clay samples locally collected and 

provided by three potters from Chipihuayco. By comparing the chemistry of archaeological 

sherds with local clays we hoped to be able to determine local ceramic production at the site of 

Chipihuayco during the LIP.  

Both inner and outer surfaces of the submitted sherds were removed to avoid 

contamination. Sherds were converted into powder, dried at 100°C and prepared for short and 

long irradiations (Glascock, et al. 2004). The elements measured were Al, Ba, Ca, Dy, K, Mn, 

Na, Ti, V (elements with short-half-lives); As, La, Lu, Nd, Sm, U, Yb (elements with medium-

half-lives); and Ce, Co, Cr, Cs, Eu, Fe, Hf, Ni, Rb, Sb, Sc, Sr, Ta, Tb, Th, Zn, Zr (elements with 

long half-lives).  

After the data was collected, the results were processed using statistical analysis to 

determine distinct groups in the data set that support meaningful archaeological interpretation. 

For this purpose, we used multivariate statistical analysis, which mainly included cluster 

analyses and principal component analyses, to identify and quantify the similarities and 
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differences between specimens and groups of specimens (Glascock, et al. 2004; Neff 2002). Four 

elements (i.e., As, Sb, Ni and Mn) were eliminated from the data set since they might produce 

problems in the data interpretation. As (arsenic) is problematic because it is poorly detected by 

INAA; while Sb (antimony) is also problematic because of its relative solubility and can 

therefore provide false variability. Ni (nickel) is generally below the limits of detection while Mn 

(manganese) can generate problems because of its high standard deviation. 

 

Results and Discussion 

Studies of ceramic circulation have demonstrated that decorated or serving wares tended 

to circulate more than cooking wares; however, this is not always the case (e.g., Crown 1991; 

Doyel 1991; Duff 2002; Triadan 1997; Zedeño 1994). Through our analyses we have shown that 

the pottery circulation between the Talina Valley and San Juan Mayo was not restricted to 

decorated vessels. Instead, the entire household assemblage (both decorated and undecorated jars 

and bowls) seems to have circulated between the two sub-regions of the RGSJB. Figure 5 shows, 

through the frequency distribution of jars versus bowls and polished versus smoothed vessels 

from Finispatria and Chipihuayco, that the consumption of jars and bowls was very similar at 

both sites. However, the consumption of polished vessels was higher than smoothed vessels at 

both sites, which indicates that polished vessels with highly visible attributes had a higher 

demand and therefore were consumed more than smoothed vessels. 

The characterization of surface treatments revealed that most of the technogroups 

occurred at both sites (Figures 6 and 7). However, Groups 1b, 4d and 5c only occur at 

Finispatria. Group 5c corresponds to jars manufactured with volcanic paste, only used at 

Finispatria. Without considering Group 5c, the frequency distribution of technogroups confirms 

that the Yavi-Chicha ceramic variability was similar at both sites.  

In addition to the analyses of shape and surface treatment, analyses of wall thickness, 

vessel diameter, and firing condition were also conducted to characterize the chaînes opératoires 

and technological styles. The variability of wall thickness—ranging from 3 to 9 mm—found at 

both sites indicates consistency in terms of the forming techniques (Figure 5). The frequency 

distribution of rim diameters (Figure 8), on the other hand, shows some variability; while bowls 
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Figure 5. Frequency distribution of shapes and surface treatment (left) and wall thickness (right) of the total 
sample. 

 

have the same diameters at both sites, the jars have more variation. The variability of jar sizes is 

wider at Chipihuayco, indicating the presence of smaller and larger jars. In addition, Figure 8 

indicates that there seem to be two jar size classes with median rim diameters of 21 and 31 cm in 

Chipihuayco, while at Finispatria there is only one, with a median rim diameter of 25 cm. This 

difference suggests that in spite of finding the same suite of vessel forms and finishes at both 

sites, there are some subtle differences in terms of consumption. It is possible that people from 

Finispatria only used certain sizes of vessels and that the greater variability found at Chipihuayco 

is probably due to in part to the fact that it was a production town; but it may also be due in part 

to larger feasts for greater number of people and banquets that probably required larger 

containers. Finally, the most common firing regimes found at both sites is a complete firing by 

oxidation. Firing by reduction, where the pots are covered by a material, either manure or sand, 

to close off the supply of oxygen to the ware so that the carbon is deposited on the surface and 

the pores (Rice 1987; Shepard 1985), was mostly used for cooking jars found only at Finispatria 

(Figure 8). 

The analysis of low-visibility attributes through petrographic analyses was used to infer 

distribution and provenance patterns. We defined nine fabric groups, where each group has a 

maximum of three subgroups (see Appendix A for detailed description of each fabric group). 

Subgroups were determined based on the texture of the paste related to the approximate 

percentage of inclusions (1=<5%; 2=25-30%; 3=>30%).  

Most of the groups are characterized by shales of different variations, with the difference 

between them due to their color and the presence or absence of a minor volcanic component 

0%
5%
10%
15%
20%
25%
30%
35%
40%
45%
50%

jar bowl jar bowl

Poli shed Smoothed

Finispatria Chipihuayco

0%

10%

20%

30%

40%

50%

60%

1-3 3-6 6-9 9-12 12-15

Wall	Thickness	(mm)

Chipihuayco Finispatria



	 123	

(fabrics A to F). The main shale types are the white and brown/gray shales (observed by naked 

eye). The former corresponds to a shale altering to slate and phyllite (Figures 9b, e-f, and 10a), a 

sedimentary rock with a low grade metamorphic component. This rock also occurs in brown to 

gray color that is given by the iron replacement of some minerals (Figures 9a, c-d, and 10a). The 

variability found among the altered shale-tempered fabrics (A to F) is possibly due to the 

variability of temper sources. The quarrying of different sources of temper has been observed 

among contemporary potters from the modern town of Chipihuayco. Fabric G is dominated by 

volcanic rocks (Figures 10b-d), including rhyolite, glass, and basalt, which is only used to 

manufacture cooking jars. This fabric type is just found at Finispatria. Fabric G was not noted at 

Chipihuayco and its region of manufacture is not known. Interestingly, there are no volcanic 

rocks within 13 km of Finispatria. Finally, Fabric H is characterized by quartz and plagioclase, 

while Fabric I is mainly composed of quartz.  

Based on the observations of presence/absence of temper within pastes, we determined 

three modes of processing (Table 2): (1) Tempered fabrics—all the analyzed tempered fabrics 

(Groups A to F) were manufactured with altered shale, occurring in a medium to high frequency 

(more than 5% of the total inclusions within the paste); (2) Untempered fabrics—these (groups 

G, H, and I) are characterized by clays with naturally occurring inclusions and have generally 

more than 5% of inclusions; (3) Untempered and refined fabrics—these fabrics are very fine 

pastes that have a very low percentage of shale, quartz or plagioclase. This processing mode 

includes pastes that were refined, possibly through levigation or manual methods. Each of the 

three processing modes were found at both sites. The variability given by the processing modes 

indicates that there was a variability in terms of the manufacturing strategies. Although there is 

more than one way to produce Yavi-Chicha pottery, there is a tendency to produce coarse vessels 

with tempered paste while polished vessels can be produced with the three processing modes, but 

with a tendency of tempering the vessels. 

Overall, the paste analyses along with the analysis of high-visibility technological 

attributes show that the paste recipes and the chaînes opératoires were the same at both sites 

(except for the volcanic temper Group G/ reduced vessels at Finispatria). Thus, we can argue that 
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Figure 6. Technogroups of polished (above) and smoothed pottery (below). Groups 1b, 4d, and 5c only occur at Finispatria. 
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Figure 7. Frequency distribution of technogroups in Chipihuayco and Finispatria. 

 

 

  

  
Figure 8. Frequency distribution of rim diameters of jars and bowls (above), frequency distribution firing regimes 
of jars and bowls (I.oxidation= Incomplete oxidation; Oxidation+S= Oxidation+surface smudging; 
Oxidation+FC= Oxidation+fire clouds)  (below).  
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both sites shared pottery with the same technological styles and consumption patterns. The fact 

that the same household assemblage (with minor differences) occurs at both sites is particularly 

relevant as it indicates that two distant communities, certainly people with very different social 

and economic practices, used the same household repertoire. These results are relevant to 

understanding processes of social integration, especially in relation to the patterns of 

consumption, determined based on whether the pottery was manufactured at both sites or 

whether it was manufactured by one community of practice and then exported. 

In this article, we suggest that pottery produced at Chipihuayco circulated within the 

Chicha Region; however, ceramic production was not restricted to the Talina Valley. The fact 

that the entire household repertoire, manufactured with the same technological styles—from the 

choice of raw materials, paste recipes, and manufacturing techniques—occurs in the same 

frequency at both sites is a strong indicator that most of the vessels where produced under the 

same technological tradition but not necessarily produced at a single site. 

From a mineralogical perspective, most of the petrographic Groups (A-F) that contain 

altered shale temper are consistently found at both sites (Table 3). This pattern may reveal two 

possible scenarios. Either pottery could have come from a single production area or the same 

vessels could have been produced in different regions following the same technological tradition 

(especially raw material choice and paste recipes). Shale rocks are widely available in both 

subregions as we have discussed earlier, indicating that the tempering material could have been 

collected in both areas. Recent ethnoarchaeological and archaeometric studies we have 

conducted at Chipihuayco (see the introduction of this dissertation) have shown that 

contemporary potters still use the same tempering material as the one used by the LIP potters, 

revealing that ancient potters could have collected altered shale rocks from the same sources or 

other sources from the nearby site of Chipihuayco. Since we did not conduct analyses on 

tempering material sources in the area of Finispatria, we cannot tell whether the shale used to 

manufacture the vessels found at Finispatria had a local origin.  
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(A) Petrogroup A3 (PPL). (B) Petrogroup B3 (PPL). 

	

	 	
(C) Petrogroup C3 (XPL).	 (D) Detail of brown altered shale with iron replacement. 

White areas are iron oxide (Reflected PPL).	

	 	
(E) Detail of a white phyllite, showing mineral aligment 
(XPL).	

(F) Petrogroup C3; white shale with mineral alignment in the 
center (XPL).	

 

Figure 9. Photomicrographs of thin sections from Finispatria and Chipihuayco. (PPL: plane polarized light; XPL: 
cross-polarized light). 
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(A) Petrogroup C3 showing brown altered shale at the center-
right and white shale at the top and bottom (XPL).	

(B) Petrogroup G3 showing coarse fabric with micaceous 
matrix and inclusions of basalt, quartz and plagioclase (XPL).	

	 	
(C) Petrogroup G3 showing volcanic inclusions 
(Rhyolite/dacite) in gray, with quartz and plagioclase 
inclusions (XPL).	

(D) Rhyolite/dacite from petrogroup G3 (XPL).	

 
Figure 10. Photomicrographs of thin sections from Finispatria and Chipihuayco. (PPL: plane polarized light; XPL: 
cross-polarized light). 

 

 
Table 2. Fabric groups classified by processing modes.  

	
	 Tempered	 Untempered	 Untempered+refined	

Finispatria	 A2,	A3,	B2,	B3,	C2,	C3,	D3,	E3,	F3	 G2,	G3,	H2	 A1,	H1,	I1	

Chipihuayco	 A2,	A3,	B2,	B3,	C2,	C3,	D3,	E2,	E3	 H2	 A1,	B1,	C1,	H1,	I1	

 

 

.  
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In addition to the petrographic results, the INAA provided both complementary and new 

lines of evidence on patterns of consumption. We were able to define four compositional groups 

(Table 3, Figure 11) based on the jars and bowls from Finispatria and Chipihuayco. The four 

groups are well-defined in the biplot of principal components 1 and 2 (Figure 11), which are also 

well-defined when combining the elemental compositions. The best relationship was found in the 

combination of cobalt (Co) with lutetium (Lu), both elements that contribute most strongly to the 

configuration of the four groups (Figure 11).  

Group 1 consists of seven samples from the site of Finispatria and is consistent with 

petrographic Group G, dominated by volcanic inclusions. This group only includes smoothed 

cooking jars that were fired in a reduced atmosphere. Group 2 and 3 are a mix of jars and bowls 

that can either be polished or smoothed. These INAA groups do not correlate with petrographic 

groups. Both compositional groups contain samples from both Finispatria and Chipihuayco 

(Figure 12) and include petrographic groups A-F, H, and I. Finally, Group 4 is composed of 

samples only from Finispatria and it does not correlate with any distinctive technogroup or 

petrographic group; in other words, the same petrographic groups and vessel types are found in 

compositional Groups 2, 3, and 4. 

The compositional groups provide additional evidence on consumption patterns between 

the sub-regions of San Juan Mayo in Argentina and the Talina Valley in Bolivia that could not be 

visualized through the petrographic analyses. As already noted, compositional Group 

1/Petrogroup G (cooking jars characterized by having volcanic pastes), corresponds to a distinct 

technological style found only at Finispatria. Observations of local clays and sand from the 

immediate vicinity of Finispatria along with the geological maps do not show any presence of 

volcanic component. However, this fact does not rule out the possibility that this pottery type 

could have been produced at Finispatria. Although sandstone dominates the geology of the area, 

volcanic outcrops occur 13 km to the west of Finispatria. Because the available data do not allow 

us to determine local production of compositional Group 1, we can only suggest at this point that 

this group could have been either locally produced or imported as well. 
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Figure 11.  (above) Biplot graph of INAA data showing compositional grouping based on principal components 
1 and 2. Ellipses represent the 90% confidence level for membership in the group. (below) Cobalt and lutetium 
concentrations in four compositional groups and sites. Ellipses represent the 90% confidence level for 
membership in the group. FP=Finispatria; CH=Chipihuayco. 
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The chemical distinction between compositional Groups 2 and 3 is possibly due to 

different sources of clay with a distinct fingerprint or a range of chemical variation within a 

single geological formation or possibly from distinct stratigraphic horizons. This distinction does 

not necessarily mean different production loci. The INAA of clays from Chipihuayco suggests 

local production was sited there (Figure 12). Clay samples fall into Group 3, indicating that at the 

very least samples from Group 3 were produced at Chipihuayco. Although we do not have clay 

samples that match Group 2, we suggest that Group 2 could have either been produced at 

Chipihuayco with clay from a different source or produced elsewhere in the Talina Valley. These 

two distinctive groups may also indicate different groups of potters using different clays sources, 

which would support the idea of multiple potting communities of practices at Chipihuayco. 

The last compositional group (Group 4) includes jars and bowls only found at Finispatria. 

Petrographically, this group cannot be distinguished from Groups 2 and 3, indicating that the 

chemistry of the clay (rather than the temper) is separating Group 4. This distinction suggests 

that people from Finispatria, in addition to using vessels manufactured in Chipihuayco, were 

using the same types of vessels just produced elsewhere. This finding suggests two possible 

scenarios: (1) The inhabitants of Finispatria produced the same household assemblage with the 

same tempering materials; or (2) the people from Finispatria used the same household 

assemblage that was produced somewhere other than Chipihuayco.  

In sum, the results suggest that a part of the shared Yavi-Chicha household assemblages 

found at Finispatria came from the Talina Valley, while another part came from either Finispatria 

or from somewhere else. In addition, the people from Finispatria used very distinct cooking 

vessels (petrographic Group G and compositional Group 1) that was only found at Finispatria, 

but whose region of production is unknown.    

Overall, the analyses show that a similar suite of vessels were used and distributed within 

the RGSJB, at least between the Talina Valley and San Juan Mayo. This indicates that the people 

from Finispatria and Chipihuayco consumed pottery manufactured with the same technological 

styles. The Yavi-Chicha ceramic repertoire not only circulated among various communities, but 

was also reproduced in different areas of the RGSJB. The pattern suggests that the entire 

household repertoire played a key role in the social integration and formation of alliances within 

the RGSJB. Thus, we argue that the household repertoire functioned as a boundary object that 

had the role of articulating different communities of the region into one constellation of practice. 
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Figure 12.  Biplot graph of INAA data, including clay samples, showing compositional grouping based on 
principal components 1 and 2. Ellipses represent the 90% confidence level for membership in the group.  

 

 
 

Table. 3. Number of sherds, by site, shape (unk=unknown), and surface treatment, assigned to each 
compositional groups and petrographic group (un=unassigned or undetermined). 
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We mentioned earlier that raw materials can also operate as boundary objects. In this case, we 

suggest that the technological choice of shale as a tempering material and a marker of the Yavi-

Chicha household repertoire was a linking element or boundary object in the formation and 

maintenance of the constellation of practice.  

Following Mills’ (2016) argument that shared practices of vessel consumption can be 

linked to feasting practices, we suggest that the use of particular technological styles in the 

RGSJB could have been the result of shared practices of food and drink consumption in contexts 

of public feasting. As has been shown in other parts of the world, political commensalism or 

feasting is a domain of political action that promotes political relations (Dietler 1999, 2001; 

Hayden 1996; Mills 2007). Political commensalism was a common practice in the Andes 

(Arriagada 1968 (1621); Nielsen 2006b). By suggesting that public feasting could have played an 

essential role in the formation and maintenance of community and social integration during the 

LIP (Nielsen 2006b), we emphasize the role vessels played in these social dynamics. As feasts 

are public ritual activities centered around the communal consumption of food and drink (Dietler 

2001), we suggest that vessels acquired a role within social relations, having an integrative 

function. For instance, among Puebloan people, the increase in the use of serving bowls with 

greater visual impact occurred with the shift in settlement aggregation and the use of open plazas 

(Mills 2007). According to Mills, the visual performance characteristics of Puebloan bowls are 

associated with the spatial and social proxemics of suprahousehold feasting rituals, where pottery 

acquired a special role in political commensalism as an integrative force.  

The consumption of extraordinary food and drinks was a central component of Andean 

feasts that seem to gain importance during the LIP (Nielsen 2007). Therefore, the high 

consumption of decorated/polished vessels at Finispatria and Chipihuayco might indicate that 

practices of consumption were related to new practices of commensalism and feasting within the 

RGSJB. Nevertheless, this does not mean that smoothed and coarse vessels were less important 

in practices of feasting. Political commensalism has an integrative power rooted in the domestic 

experience, where the practice of sharing food occurs every day (Dietler 2001). This means that 

the entire household assemblage may have been used for practices of sharing food and drinks. 

Public ceremonialism establishes a link between the public and the domestic contexts, the 

community and the individual (Nielsen 2006b). For this reason, the choice of using and sharing 

the entire household repertoire (polished/decorated and smoothed jars and bowls) in Finispatria 
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and Chipihuayco is not random. Each vessel may have had a particular role in the household and 

suprahousehold practices that were integrated in daily life experiences, promoting the formation 

of a constellation of practice and regional alliances as well. 

We suggest that the development of a new and distinctive ceramic repertoire in the 

Chicha Region during the LIP could have been embedded in new practices of political 

commensalism that occurred as social strategies within the context of coalescence or 

aggregation. It is also possible that in this relationship, the potting communities of practice of 

Chipihuayco acquired a particular political role and relevance within the region. But within this 

new sociopolitical context, how did this potting community of Chipihuayco articulate with the 

community of Finispatria as a constellation of practice?  

Taking into consideration that the settlements of Finispatria and Chipihuayco were 

formed during the LIP and possibly from aggregated communities, we suggest that both 

coalescent communities practiced similar social strategies to face the new social configurations. 

Thus, people from both settlements could have been involved in new means of production as 

well as integrative processes such as corporative political strategies and political commensalism.  

In this sense, the consumption of the Yavi-Chicha household repertoire, mediated by public 

commensalism, could have promoted community affiliation with the Chicha identity. We suggest 

that the community of Finispatria was possibly integrated into the Chicha confederation in the 

12th and 13th centuries through participating in foundational public feastings. Pastoral 

communities were more particularly more receptive than more sedentary communities to 

integrating goods from other social groups as part of their daily life objects (Nielsen 2000). This 

pattern is common among contemporary herders such as those from southeast of Lípez (northeast 

from Finispatria).  

The participation of marginal groups like those from Finispatria in the constellation of 

practice defined by the consumption of the entire Yavi-Chicha ceramic repertoire (through the 

incorporation of the household assemblage produced in or emulating from large settlements of 

the Talina Valley) may indicate that these groups periodically attended public feasts held at the 

recently formed political centers of the whole ethnic group located in the Talina Valley. Perhaps 

their own involvement in herding would provide them with a surplus of valued animal products 

that would be accepted by the potting communities of the Talina Valley in exchange for 
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ceramics, while the pack animals that would enable them to transport these bulky items 

considerable distances. 

How do we understand the consumption patterns and the coexistence of very different 

technological traditions at Finispatria? Considering that herder communities are more receptive 

to integrating goods from other social groups as they are more mobile, it is not surprising that 

they used vessels from different origins (Compositional Groups 1 and 4) and did not only rely on 

the Chipihuayco/Talina pottery production. It is possible that they consumed vessels from 

somewhere else but it is also possible that they produced pottery at the site (probably not as a 

main activity). Based on these findings, we suggest that pastoral communities from Finispatria 

could have had an identity and a sense of community affiliation constructed based on more than 

one exchange network.   

 

Conclusions  

A combined methodological approach—using macroscopic analyses, petrography, and 

neutron activation analyses—has proven useful for understanding particular underlying social 

dynamics of ceramic production and circulation. In general terms, we have shown through the 

results that Yavi-Chicha pottery played a fundamental role as material scaffolding for processes 

of social integration and regional alliances within the RGSJB. Both settlements of our case study, 

Finispatria and Chipihuayco, that emerged from similar political contexts during the same period 

are here described as coalescent communities (sensu Kowalewski 2006), which are characterized 

by sharing specific social strategies to promote community and social integration. Among the 

organizational changes that are the result of social aggregation, political commensalism would 

have emerged as a fundamental social strategy to establish a new sociopolitical order (Nielsen 

2006b). We argue that within this context, through new practices of food and drink consumption, 

the potting communities of practice of Chipihuayco acquired particular political relevance. The 

potting practices from Chipihuayco and perhaps from the Talina Valley as well, could have been 

embedded in this new social order (at the community and regional level) by developing a 

distinctive ceramic repertoire at the service of political commensalism. We call the Yavi-Chicha 

ceramic assemblage a household repertoire, which includes decorated and plain, polished and 

smoothed bowls and jars. The specificity of this repertoire lies in the manufacture of vessels 
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under specific technological styles, among which the shared choice of altered shale rocks as 

tempering materials is central to the processes of social integration at Chipihuayco.  

We have demonstrated that the household repertoire circulated within the RGSJB, but in 

one direction, from Talina Valley to the San Juan Mayo Valley. This indicates that the 

community of Finispatria, possibly constituted as a pastoral and marginal community, 

incorporated the Yavi-Chicha household assemblage in its everyday life. In addition, the ceramic 

repertoire was produced in other areas of the Chicha Region, and possibly in Finispatria as well. 

The fact that the Yavi-Chicha ceramic repertoire circulated and was also produced in different 

locations of the region, suggests that the ceramic assemblage manufactured with particular and 

consistent technological styles operated as a boundary object or as a bridge between different 

communities, promoting the formation of a constellation of practice with the RGSJB.  In other 

words, a constellation of practice articulated separate and distinct communities of practice into 

larger webs of interaction that emerged from the shared consumption of one household repertoire 

through practices of public commensalism. 

In sum, we argue that through the formation of one constellation of practice, different 

coalescent communities developed a range of social strategies to create alliances and social 

integration. Among these strategies the consumption the Yavi-Chicha household assemblages 

functioned articulating group identity and social integration, which at the regional scale is 

expressed as socio-political alliances among different communities and sub-regions. 
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Introduction  

Exotic goods found in funerary and habitational contexts in the Atacama Region of Chile 

have demonstrated a long-standing tradition of interregional trade and interaction since the 

Archaic (Aguerre, et al. 1973; Berenguer 2002; L. Núñez and Dillehay 1979). During the Late 

Intermediate Period (hereafter LIP, ca. A.D. 1000-1450), these practices acquired a different 

social relevance as they were associated with the constitution of a new social landscape and the 

formation of novel regional entities. During the Inka Period (ca. A.D. 1450-1550), the networks 

of interregional interaction that connected the core of the Inka Empire with the provinces became 

even more formalized as a result of the new imperial needs. 

A case of special interest is that of Yavi-Chicha pottery, originally produced in the Río 

Grande de San Juan Basin (hereafter RGSJB), also known as the Chicha Region (Figure 1). Its 

presence in Atacama is thought to be an indicator of social relations with southwestern Bolivia 

and Northwestern Argentina. This pottery style is considered, in spite of its low frequency, as 

one of the most ubiquitous ceramic types in late pre-Hispanic (LIP and Inka Period) periods 

contexts in the Atacama; particularly in the Atacama Salt Flat Basin (also called San Pedro 

Oases, SPO) and the Loa River Basin (LRB). Although it has been found in both LIP and Inka 

contexts, its association with the Inka Period has led to interpret it as a ceramic indicator of the 

Inka Expansion in Atacama (Uribe 2002, 2017; Uribe, et al. 2004; Uribe and Agüero 2005).  

The available research conducted on Yavi-Chicha ceramics found in the LRB and SPO 

only provides a partial view of the Yavi-Chicha presence in Atacama. Although it has been 

suggested that Yavi-Chicha ceramics were not produced in Atacama, their provenance has not 

been clearly determined. Moreover, because this topic has never been addressed as a whole and 

only partially, there is not a good understanding of the patterns of Yavi-Chicha ceramic 

distribution and provenance in Atacama, as well as its social implications. Only a few studies on 

the frequency distribution of this pottery in relation to the local ceramics from archaeological 

contexts, in addition to analyses of whole vessels from cemeteries, have been conducted (e.g., 

Tarragó 1989; Uribe 1997, 2002; Uribe and Agüero 2005). We suggest that a better 

understanding of the life history of these ceramics, from production to consumption, would 

contribute to a more complete social comprehension of the presence of Yavi-Chicha pottery in 

Atacama.
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Figure 1. Map of the study region showing the sites discussed in the article.  
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The goal of this article is to contribute to the anthropological discussion on interregional 

interactions through exploring the social effects of circulating items in the southern Andes, 

particularly in the Circumpuna (the border region of Bolivia, Argentina, and Chile). In particular, 

we aim to understand the role that Yavi-Chicha pottery played in the dynamics of interregional 

interaction, social negotiations, and alliances between two regions of the Circumpuna, the 

RGSJB in the border Region of Bolivia and Argentina, and Atacama in Chile. We do so through 

the examination of technological styles and provenance studies as well as by emphasizing the 

value of circulating items.  

We argue that the value of circulating items is embedded in a whole range of practices in 

which they participated during their life history. These practices can be summarized in the 

following questions that will structure our argument: (1) where, how, and who manufactured 

them? (2) who transported them and how to Atacama? (3) who used them? This article builds on 

new ceramic analyses data combined with the data and results presented in Appendices A and B 

of this dissertation. The results will be discussed in relation to the large body of knowledge on 

systems of circulation in the Circumpuna, particularly in relation to available data from 

internodal studies (Nielsen 2018), or the study of material evidence found in areas between the 

most densely occupied regions that acted as consumer nodes in a trade network. This article 

provides new evidence and builds on previous research to explore the social implications of 

Yavi-Chicha pottery in Atacama.  

We begin by presenting how studies of the circulation of goods and interregional 

interaction have been addressed in the southern Andes. In order to contextualize research on 

interregional interaction, we discuss the different models and perspectives used to understand 

sociopolitical dynamics and changes during the late pre-Hispanic periods. In the next section, we 

present the available information on the production and, in particular, on the circulation of Yavi-

Chicha pottery in the Circumpuna, followed by a discussion of how the presence of this pottery 

in Atacama has been interpreted.  Next, we describe the geomorphological and geological 

settings along with the archaeological sites included in this research. We then present our 

analyses, including the sampling strategies and the analytical methods. Finally, we present the 

results and the discussions along with the conclusions. 
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Circulation of Objects and Interregional Interaction  

Interaction is a fundamental aspect of human relationships. People and communities did 

not live in isolation (Wobst 1974), rather they interacted with other people and communities and 

created social networks based on short and long-distance interactions. The circulation and 

consumption of goods among different communities, as evidence for social interaction, 

contribute to defining and maintaining cultural differences and social distinction (Gallardo, et al. 

2017:403), as well as reinforcing cultural values and reproducing structural relations (Hegmon 

1995, 2000). The circulation of goods and interregional interaction have been studied from 

different perspectives including trade and exchange, World-System theory, social networks, 

interaction sphere, and state formation, among others (e.g., Braswell 2003; Chase-Dunn and Hall 

1991; Earle and Ericson 1977; Friedel 1979; Mills 2017; Renfrew 1975; Stein 1999; Wallerstein 

2004). Many of these perspectives have overemphasized the consumption of non-local goods as 

a marker of stratified societies.  

In the southern Andes there have been several approaches to this issue. The first is the 

prestige-good economy model, tied to a cultural evolutionary view that prioritizes network and 

exclusionary modes. Studies of interregional interaction in the southern Andes have tended to 

prioritize this perspective by emphasizing the dichotomy of staple versus wealth finance, 

especially during the Inka Period (e.g., Brumfiel and Earle 1987; D'Altroy, et al. 2007; Earle 

1994; Earle and D'Altroy 1989; Santoro, et al. 2010; Uribe 2004b; Williams 2005; Williams, et 

al. 2009). Under this perspective, exotic goods generally confer prestige and are seen as 

metonymic of a whole system of power, prosperity and status (Rice 2015). Moreover, portable 

and circulating objects played an essential role in perpetuating and legitimating social power and 

social inequality, as they are related to the existence of elites (Earle 1987; Hirth 1996). Under 

this perspective, the control over certain commodities was crucial for developing, defining, and 

expanding supraregional networks and social alliances (Arnold 1992; Hirth 1996; Schortman 

1989). Political elites consciously employed exchange of exotic goods as a way to maintain 

social inequality, strengthen political coalitions, and fund institutions of control, all for extending 

power (Brumfiel and Earle 1987; Earle and D'Altroy 1989; Earle and Ericson 1977).  

From a different perspective, exotic goods can also play a role in creating cultural 

difference while at the same time integrating different communities in a social network, as had 

occurred in the Circumpuna (Gallardo 2009; Gallardo, et al. 2017; Nielsen 2013; L. Núñez and 
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Dillehay 1979). In these contexts, we believe that vessels could have acquired different meanings 

depending on the contexts in which they circulated, considering that the meaning is directly 

dependent on the social relations in which the consumption occurred. 

If we understand interaction as a fundamental part of human existence, then we must 

emphasize social dynamics as a constant web of interaction. From this approach, the 

differentiation of local and non-local goods loses its exotic power of rarity, and acquires a 

different meaning. Thus, non-local objects are seen as a result of a populated social world where 

interaction is generally assumed (Stovel 2002:80). Following this argument, if we have always 

existed in situations of contact, then the consumption of non-local goods is an indicator of where 

individuals could go and a sign of access rather than a symbol of power linked to the 

consumption of exotic goods from far away (Gamble 1998; Stovel 2002). Thus, we suggest that 

the discussion should be rooted in the value and meaning of circulating items. The value of 

circulating items has been conceived as a semiotic process in the constitution of social relations, 

where objects are seen as “corporate emblems” (Nielsen 2007a).  The general low frequency of 

“corporate emblems” could reflect the norms that restricted their legitimate use to certain people 

of circumstances, rather than reflecting a limitation of the offer. In this sense, the origin of the 

emblem is indicative of certain social groups and their distance or different origins are the 

meaningful qualities of said emblems. Corporate emblems may play a role in creating and 

maintaining social and political alliances and negotiation through its capacity of signifying 

multiethnic integration.  

An alternative explanation for the consumption of exotic goods is based on the idea of 

inalienable objects understood as repositories of knowledge and individual or group-communal 

identity (Mills 2004). Inalienable goods can be very different types of objects that are 

characterized by having a strong social meaning and value; they can circulate but they are 

generally not exchanged, because their value is generally formed by social relationships that go 

beyond economic transactions (Weiner 1985, 1992). Inalienable objects are different from 

prestige goods in the sense that they do not display wealth, they are rather goods of validation of 

group identity. They are used to establish hierarchies of groups or individuals that are unequal in 

terms of access to knowledge and recourses. But the essential quality of inalienable objects is 

that they have life histories—by possessing them, even if temporarily, individuals become part of 

the story of the object and acquire prestige. Based on ethnographic observations in Puebloan 
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societies, inalienable objects are used in systems in which prestige is conferred through 

participation in ritual sodalities rather than through being part of a prestige-good economy (Mills 

2004). The prestige-good economic model does not take into account the full spectrum of 

socially valued materials. Under this model, prestige goods are used to display wealth, success, 

and power (Hayden 1998). The idea of inalienable possessions enables us to understand exotic 

goods in social contexts that does not necessarily involve elites, status, centralization and 

individual power, because an exotic good does not always convert to economic power. This 

approach also enables us to better understand the role of social valuables in past societies (Mills 

2004:240).  

In order to better understand the social and political contexts in which Yavi-Chicha 

pottery circulated, in the next section we discuss the different perspectives on the sociopolitical 

dynamics during the late pre-Hispanic periods of the Circumpuna.  

 

Sociopolitical Dynamics and Changes during the Late pre-Hispanic Periods in the 

Circumpuna: Models and Perspectives   

The LIP in the Circumpuna has been characterized by the presence of regional 

developments related to demographic increase and political instability, resulting in a social 

landscape composed of different social groups (Castro, et al. 2016; Nielsen 2006c; L. Núñez and 

Dillehay 1979; Schiappacasse, et al. 1989; Tarragó 2000). The nature of the social structures of 

the LIP societies of the Circumpuna has certainly been a matter of debate among southern 

Andean archaeologists. These societies have been traditionally defined as chiefdoms (curacazgos 

or señoríos étnicos) with centralized power and hierarchical structures that controlled the 

economy and caravan traffic (Schiappacasse, et al. 1989; Tarragó 2000; Uribe, et al. 2002). This 

view has dominated Andean archaeological research since the 1970s and has emphasized 

centralized political entities associated with institutionalized social inequalities among large 

groups of people and political practices based on social exclusion (Carneiro 1981; Earle 1987).  

Although some aspects of the archaeological record seem to support the chiefdom model, 

the evidence is not conclusive for most of the Circumpuna during the LIP. To overcome the 

limitations of the model and to understand the organization of pre-Inka societies, some authors 

have embraced an ethnohistorical model (e.g., Acuto 2007; Nielsen 2006c). This approach, based 

on the concepts of the “corporate mode of political action” (Blanton, et al. 1996; Feinman 2000) 



	 157	

and “complex communalism” (McGuire and Saita 1997), suggests that pre-Inka societies of the 

LIP were organized under a corporate organization characterized by the formalization of 

egalitarian behaviors. Under this model, multiple institutional mechanisms regulated the exercise 

of power and restricted the wealth accumulation by individuals. The administration of strategic 

resources of an ayllu (i.e., A social unit and nucleus of kinship, political, economic and religious 

social relations), was based on collective control, where the curaca had the obligation to 

redistribute surpluses, be generous, and to provide infrastructure and raw materials to the 

villagers (Nielsen 2006c).  Therefore, power and political inequalities mostly occurred among 

competing groups or at the level of collectivities rather than at the individual level (Acuto 2007, 

2008; Nielsen 2006b). 

Archaeologically, most of the settlements from the LIP have no sign of centralized 

political institutions, social inequality or economic stratification such as elite residences, 

differences in the sizes, quality, and location of dwellings, restricted storage facilities, or uneven 

distribution of material objects. In fact, most communities displayed a strong degree of 

integration based on political communalism and a reverence for the ancestors (Acuto 2007, 2008; 

Nielsen 2006b, 2006c). Certainly, there must have been variations in the forms of organization 

and degrees of inequality in different communities of the Southern Andes, as exemplified by 

Rincón Chico in the Valley of Yocavil, northwestern Argentina, where there was intensive and 

specialized metal production, and inequality and social stratification seem to have occurred 

during the LIP (Acuto 2007; González 2000). 

There is no doubt that the Inka policies of incorporation and administration produced 

important transformations of existing sociopolitical structures, sometimes replacing the 

corporative-communal sociopolitical systems that may have existed, or intensifying already 

increasing hierarchical structures in some cases (Morris 1998; Murra 1980). These changes 

inevitably affected the economic sphere and are particularly apparent in the organization of 

ceramic production and circulation for state purposes (D'Altroy 2015; D'Altroy, et al. 1998; 

Hayashida 1995, 1998; Williams 2004). The imposition of the Inka mitmaq (forced relocation of 

people and communities) and mit’a (the temporary, rotating labor that was the core of the Inka 

tributary system) systems fragmented and transformed the existing political structures based on 

communal labor (Murra 1980, 1983). The intensification of agriculture after the Inka conquest is 

clearly expressed in different areas of northwestern Argentina such as the Quebrada de 
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Humahuaca and Calchaquí valleys, where the sites of Coctaca, Rodero, and Potrero-Chaquiago 

stand out because of their large terraces and irrigation fields (Albeck 1992-93; Albeck and 

Scatollin 1991; D'Altroy, et al. 2007; Nielsen 1996). In the Loa River Basin and San Pedro 

Oases, agricultural intensification and reorganization has also been attributed to the Inka 

presence (P. Núñez 1993; Parcero-Oubiña, et al. 2016; Santoro, et al. 1998). The new 

administrative structures, especially the mitmaq system, led to the abandonment of some 

extensively populated areas and consequently changes in local economic practices and 

organization. A clear case of abandonment occurred in the Chicha Region, where the entire 

subregion of San Juan Mayo and other place such as the site of Chipihuayco seem to have 

depopulated after the Inka arrival (Avila 2011; Nielsen, et al. 2015). 

The Chicha Region was primarily desired by the Inka for economic and strategic reasons: 

its valleys were particularly fertile and a large population already inhabited the area. The Inka 

took advantage of the existing specialized workforce, mobilizing large groups of people to 

provide services to the state such as agriculture activities, gold and silver mining exploitation, 

stonework and building constructions (e.g., Inka trail, terraces, and other features related to 

agriculture activities), and as warriors to protect the borders of the empire (Espinoza Soriano 

1986; Raffino, et al. 2004).  

The Inka presence in the region is represented through the Inka road (qhapaqñan) and a 

variety of Inka features and architecture (Matienzo 1965[1566]; Raffino, et al. 1991; Raffino, et 

al. 1986; Raffino, et al. 2004). The Inka road crossed the region from north to south to connect 

Cuzco with the southern regions of the Kollasuyu. In Chuquiago (an Inka adminstrative center 

associated with the explotation of of gold, in the Valley of Suipacha) the Inka road is divided in 

two branches, one that goes east to Tarija, connecting several Inka sites such as the pukara of 

Charaja, and the other branch connects Chuquiago with the Inka settlements along the Talina 

Valley. From north to south, Chagua seems to be the largest Inka administrative site of the 

valley, and includes Inka architecture (e.g., one aukaipata, one ushnu, and several kallankas) and 

pottery production. Following the valley to the south, the Inka road connects with the Inka site of 

Calahoyo (at the border of Bolivia and Argentina). Both the ethnohistorical accounts and the 

material evidence shows that this region had significant political and demographic relevance 

during the Inka Period, and also indicate that the Chichas played a key role in the economic and 

political development of the Inka State. 
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Some archaeologists have argued that the Inka Period led to the growth of a prestige 

economy creating social inequality within societies (e.g., Brumfiel 1995; Tarragó 2000). From 

this perspective, Inka elites would have exerted a close control over the production and 

circulation of goods (Brumfiel and Earle 1987), which would have dramatically changed the 

patterns of long-distance exchange. During the LIP, long-distance networks connecting several 

nodes of the Circumpuna subregions were likely associated with interethnic alliances (Nielsen 

2007b, 2013) where the movement of goods and caravan traffic were probably in hands of 

independent herders (Nielsen 2000). During the Inka Period, the circulation of goods became 

more structured and organized, and caravan traffic seemed to have changed from being in the 

hands of independent herders to a mechanism controlled by the state (L. Núñez and Dillehay 

1979). In order to carry out the political and economic state project in the Circumpuna, the Inka 

used and improved the existing road network that connected the highlands to the lowlands. They 

centralized the operation through direct and indirect modes of government administration and 

emphasized the ecological complementarity system by persisting in the use of caravan traffic as 

the most efficient mean of mobilizing state hegemony. Nevertheless, the full control over the 

caravan traffic during the Inka has also been questioned; we will refer back to this topic in the 

discussion.  

In these contexts of social conflict and deep sociopolitical changes, pottery (other 

portable items) played a key role in local and regional sociopolitical dynamics. Specifically, 

under Inka rule, widely-circulated ceramics played a key role in legitimating Inka ideology, 

particularly objects that in form or styles originated in Cuzco, the Inka capital. The use of 

portable objects has been conceived as the materialization of Inka ideology (DeMarrais, et al. 

1996; Morris 1991, 1998). Inka ideology and its materialization, along with military power, 

contributed to fulfill imperial goals of integration, finance, and legitimation of the state. This 

materialization created new social structures and functioned as a means to legitimate status 

inequality and state control (DeMarrais, et al. 1996; Jennings 2003; Kradin 2009). Particularly, 

craft goods were also used by the Inka to maintain and strengthen their rule within the 

framework of reciprocity, especially as a means to negotiate social relations through distribution 

in ceremonial contexts: as rewards for loyalty, as compensation for services, and as indicators of 

identity and social position (DeMarrais 2013; Hayashida 1998, 1999; Murra 1980).  

The Inka also distributed objects in the stylistic tradition of conquered polities under 
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imperial auspices (Hayashida 1998; Rowe 1984). Producers at state workshops often continued 

to follow traditional organization and maintained their local techniques and styles in addition to 

producing Inka-style vessels, as was the case in Milliraya or the Leche Valley in Peru 

(Hayashida 1998; Spurling 1992). Other cases of mixed local and Inka styles have been 

documented in other regions furrther south, such as Potrero Chaquiago (D'Altroy, et al. 1998; 

Lorandi 1983, 1984; Williams and Lorandi 1986). Recent investigations in northern Chile have 

also shown this pattern of local pottery production under Inka administration (Williams, et al. 

2016). Although the use of local styles by the Inka was not a common practice, there are some 

examples where provincial styles are associated with Inka contexts, as seen in Pachacamac Inka 

cemeteries, where Inka and provincial textile styles appear in the same archaeological context 

(Tiballi 2010). In other cases, local styles were produced and distributed under the auspices of 

the Inka state, such as Chimú-style textiles and pottery (Hayashida 2003).  

Although we do not know whether Yavi-Chicha vessels were distributed across the 

Circumpuna under Inka auspices, Yavi-Chicha pottery has generally been considered as a marker 

of Inka occupation in some regions of the Circumpuna, especially in the Chilean Atacama Desert 

(Aldunate, et al. 2008; Santoro, et al. 2010; Uribe and Agüero 2005). However, this assumption 

should be reevaluated and discussed in relation to the available research and especially in 

relation to the LIP. For this purpose and to facilitate the discussion on the circulation of Yavi-

Chicha pottery in Atacama, in what follows, we provide some background information on the 

production and in particular the circulation of Yavi-Chicha ceramics in the Circumpuna. 

 

The Yavi-Chicha Pottery Style: Production and Circulation 

Yavi-Chicha pottery consists of multiple ceramic shapes and a large iconographic 

repertoire, including cooking wares, non-decorated wares, and decorated wares (Avila 2005, 

2008, 2011; Krapovickas 1965, 1968, 1973, 1977; Krapovickas and Aleksandrowicz 1990). In 

addition to the initial descriptive, but inconclusive typological work undertaken by Krapovickas, 

Avila (2005, 2008, 2009, 2011) has contributed to the chronological and stylistic understanding 

of Yavi-Chicha pottery by identifying two distinctive stylistic subgroups: (1) Early Yavi or LIP I 

(A.D. 900-1250), and (2) Late Yavi-Inka, which includes the LIP II (A.D. 1250-1430) and the 

Inka Period (A.D. 1430-1536). Based on these stylistic subgroups, there are not clear stylistic 

distinctions between the LIP and the Inka Period, although some aspects of the production and 
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circulation of Yavi-Chicha pottery changed after the Inka arrival. For example, new forms were 

introduced to the repertoire. 

The Inka impact on production activities has been widely discussed; there is general 

agreement that by aggregating and relocating producers, the Inkas caused profound changes in 

the organization of ceramic production and circulation for state purposes (D'Altroy 2015; 

D'Altroy, et al. 1998; Hayashida 1998; Williams 2005). During the Inka Period, some Chicha 

groups of the RGSJB were moved and relocated to places both within the basin and outside the 

region. Chicha mitmaq were involved in military and economic activities in several regions of 

the empire such as Cochabamba (Bolivia) as well as the Quebrada de Humahuaca and the 

Calchaquí valleys in northwestern Argentina (Albeck and Ruiz 2003; Espinoza Soriano 1986; 

Raffino, et al. 1991; Raffino, et al. 1986; Raffino, et al. 2004; Williams and Cremonte 1992/93; 

Zanolli 1999, 2003). 

For instance, Cremonte (2007) argues that Chicha mitmaq from the RGSJB accompanied 

the Inka expansion to southern Andean territories such as the Agua Hedionda site in Southern 

Jujuy, Argentina. Lorandi and Cremonte (1994) also suggest the presence of Chicha mitmaq in 

the Calchaquí valleys in Catamarca. Based on petrographic and comparative analyses, the 

authors identified locally produced Yavi-Chicha pottery. While some of the well-known 

decorated pottery types from the Chicha Region contain distinctive white shale as major temper 

inclusions, the Yavi-Chicha pottery found in Calchaquí contains volcanic glass inclusions. These 

differences in paste composition would indicate the presence of Chicha mitmaq who produced 

their own ceramic style with local raw materials in the Calchaquí valleys, rather than the 

presence of ceramic imports. Compositional data from instrumental neutron activation analysis 

(hereafter INAA) supports the recognition of Chicha mitmaq in imperial settlements in 

Catamarca and Salta as well (Williams 2005). Additionally, this data suggests that this pottery 

was produced and used outside the Chicha Region core.  

In addition to the Yavi-Chicha pottery related to mitmaq, this pottery widely circulated in 

the Circumpuna during both the LIP and the Inka Period. Yavi-Chicha pottery is found in 

multiple settlements including multicomponent sites, sites abandoned with the Inka arrival, and 

Imperial administrative sites. This sphere of circulation during the LIP reached a wide area of the 

Circumpuna, including the following areas: in the Quebrada de Humahuaca: Los Amarillos, 

Huacalera, La Isla, Pucara de Perchel, Pucara de Volcán, Juella, Pueblo Viejo de la Cueva 
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(Cremonte and Scaro 2010; Nielsen 2001a, 2001b; Otero 2015; Ramundo 2012), in the west 

puna: cuenca of Miraflores-Guayatayoc and Laguna de Pozuelos -Tucute, Moreta, Rinconada- 

(Albeck and Zaburlin 2008; Pérez Pieroni 2013, 2014; Zaburlin 2014); in the Cusi-Cusi Región 

(Vaquer and Cámera 2018), in the meseothermal valleys and lowlands of Salta (Ventura, et al. 

2010; Ventura and Oliveto 2014), in Bolivia and the Altiplano of Sama (Beierlein 2009; Michel, 

et al. 2005) and the lowlands of Tarija (Delcourt 2003; Rendon 2004, 2008). 

During the Inka Period, the same ceramic repertoire continued circulating. Morphological 

attributes and designs of Yavi-Chicha pottery continued in use during this period. However, 

some classic imperial shapes were added to the original repertoire, such as the duck plate and the 

aríbalo. We call this variety the Yavi-Chicha Inka, which is a local Inka style. On the other hand, 

there is the Inka Provincial style, called Inka Paya o Casa Morada Polícromo, which combines in 

a more structured way the stylistic and technological aspects of Yavi-Chicha and Inka traditions 

(Bennett, et al. 1948; Calderari 1991).  

A fundamental change occurred in the circulation patterns of during this period, where 

Yavi-Chicha pottery seemed to have reached wider areas of the Circumpuna and beyond, 

particularly in Inka sites. In Jujuy, the sites with a strong Inka presence and with Yavi-Chicha 

materials are the Pucara de Tilcara, La Huerta, Coctaca, Agua Hedionda, and Cucho de Ocloyas 

(Cremonte 2014b; Cremonte, et al. 2003; lópez 2004; Otero 2015). Further south some examples 

are the sites of Chivilme, Tambo Angastaco, La Paya, Potrero Payogasta, and Tastil (Cremonte 

2014a; Mulvany, et al. 2007; Sprovieri 2014); and the sites of Potrero Chaquiago, Punta de 

Balasto, Shincal and Ingenio del Arenal (Cremonte 1991b; Cremonte and Botto 2009; 

Giovannetti 2009; O. C. Prieto and Páez 2105; Williams and Cremonte 1992/93). In Bolivia, 

along the Valley of Cinti (Chuquisaca) and Sama, Yavi-Chicha pottery is commonly found in 

Inka sites such as El Saire, Antigal de Alisos y Pucunayoj (Beierlein 2014; Cremonte 2014a, 

2014b; Rivera 2008, 2014).  

Yavi-Chicha in Atacama: Background and Approaches  

Some of the first evidence of Yavi-Chicha pottery in Atacama was found in funerary 

contexts from the Loa River Basin and the San Pedro Oases (Alliende 1981; Barón 1979; Stovel 

2002; Tarragó 1989; Uribe 1996, 1997; Uribe, et al. 2004). Because of the good conservation of 

these collections, they are critical references for the understanding of the circulation of this 

pottery type in Chile. The collection from the Loa Basin (Cementerio de Los Abuelos, Caspana) 
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includes jars and bowls that correspond to the classic Yavi-Chicha styles from the RGSJB. The 

30 vessels found in San Pedro Oases come from several funerary contexts (Toconao Oriente, 

Larache Callejón, Séquitor Alambrado, Séquitor Alambrado Oriente, Séquitor Alambrado 

Occidente, Quitor 5, 6, Sólor 3, 4, Sólor Ayllu, Coyo Oriente, Coyo 348, Río Grande, Solcor, 

Solcor 3, and Catarpe). Because the excavations of these sites were not conducted systematically, 

they lack detailed contextual information.  

In addition to the available radiocarbon and thermoluminescence dates (e.g., Berenguer, 

et al. 1986; Torres-Rouff and Hubbe 2013), the tombs were contextualized through chronological 

associations with dated contexts from other regions (i.e., Loa River Basin, northwestern 

Argentina, and Southwestern Bolivia) (Stovel 2002; Tarragó 1989). Yavi-Chicha ceramics were 

associated with Local LIP pottery, i.e., local styles, Yura-Huruquilla from center-south of 

Bolivia (Lecoq 2002) and La Isla pottery from northwestern Argentina (Otero and Rivolta 2015; 

Zaburlin 2009). In addition, they were also found in tombs with Inka associations. Though well-

dated evidence is limited, the available information indicates that Yavi-Chicha pottery already 

reached Atacama before the Inka arrival. 

In addition, the evidence for Yavi-Chicha ceramics associated with LIP ceramic styles 

(e.g., Mallku-Hedionda and Yura-Huruquilla) along the caravan trails, that connected Atacama 

with the RGSJB, especially in campsites, indicates that these ceramics already circulated during 

pre-Inka times. Yavi-Chicha ceramic evidence has been found in LIP Chilean coastal sites 

(Nielsen, et al. 2019) and other sites in Atacama also associated with the LIP such as Chug-Chug 

dates (G. Pimentel, et al. 2017). The evidence supports the argument for early circulation of 

these vessels between the RGSJB and Atacama.  

An important aspect of the Yavi-Chicha presence in Chile is the frequency of this 

tradition’s vessels in relation to other ceramic types in archaeological contexts. In the Loa and 

San Pedro Oases, this pottery generally does not exceed 2% of the entire ceramic assemblages. 

However, its strong association with Inka materials has led archaeologists to emphasize the 

relationship of this pottery with the Inka expansion. This association is visible in the LRB and 

the SPO, including the sites of Cementerio de Los Abuelos (Adán and Uribe 2005; Alliende 

1981; Ayala 1999; Barón 1979; Uribe 1997), Cerro Verde, Incahuasi Inka, and Vega Salada 

(Adán 1999; Adán and Uribe 2005; Uribe and Carrasco 1999), Inka roads (Uribe and Cabello 

2005), and in the oases of San Pedro de Atacama (Stovel 2002; Tarragó 1989) among others.  
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Based on contextual associations, in addition to thermoluminescence and radiocarbon 

dates (Adán and Uribe 2005; Varela, et al. 1991), it has been suggested that Yavi-Chicha pottery 

would have played a key role during the Inka expansion in Atacama by functioning as prestige 

goods in the first moment of the Inka expansion. This would indicate that the Atacama Region 

was connected administratively with the center of the empire through northwestern Argentina 

(Uribe 2017; Uribe, et al. 2004; Uribe and Agüero 2005). From this perspective, the bureaucrats 

would have come from the Chicha Region, or alternatively that prestige and status objects would 

have been given to local people in charge, which would have ensured loyalty to the Inka state 

and the incorporation of Atacama land into the Inka state. Thus, Inka expansion in northern Chile 

would have had strong connections with northwestern Argentina, while former inhabitants of the 

puna would have been responsible for integrating the Atacama territories into the empire (Uribe 

and Adán 2004; Uribe, et al. 2002; Uribe and Agüero 2005). 

 

The Sites and their Contexts 

Geomorphology and Geology 

The basins of the Loa River and the Atacama Salt Flat are located in the core of the 

Atacama Desert, in the Antofagasta Region, where the main hydrologic recourses are situated 

(Figure 1). The region is divided into climatic subregions or ecological zones according to the 

altitude. Most of our research sites are located in the “Andean Desert” between 2,200 and 3,600 

m., just above the “hyper-arid” or “absolute desert”. The “Andean Desert” is classed as a Cold 

Desert where the small amount of rainfall is sufficient for altitude adapted vegetation to grow in 

addition to pastoralist activities (M. Prieto 2014). Only a few sites are located above 3,600 m., in 

the high-altitude desert tundra, where the land only supports pastoralism. Despite the summer 

rainfall in these subregions, the permanent watercourses are limited. Additional water resources 

come from surface water run off (streams, creeks, salt flats, hot springs, and small lakes in the 

highlands) and groundwater (primarily salt flats). 

The Loa River, the longest river in Chile, flows 440 km from the Andes, descending 

4,500 m down to the Pacific Ocean. The upper section of the Loa River receives water from two 

major tributaries: the San Pedro River and the Salado River, which both form sub-basins with 

key settlement areas known collectively as the “Alto Loa”. The Atacama Salt Flat, located south 
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of the Loa River Basin, is a tectonic depression composed of a flat extension with several lakes 

that receive superficial and subterranean waters as well as debris coming from the chain of 

mountains that surround it (F. Pimentel 1976). It is situated between the Domeyko Range and the 

Andean Mountain Range. Several rivers originating from both the puna and the Domeyko Range 

are responsible for maintaining the humidity of the Atacama Salt Flat. The San Pedro and the 

Vilama rivers, the two major and permanent river runoffs that are the main sources of water for 

both the town of San Pedro and the Salt Flat, are responsible for providing the development of 

agriculture and pastoralism. The southern part of the Salt Flat is fed by many small creeks, 

allowing permanent settlements in this area. 

The Loa and salt flat basins are located in one of the three main tectonic and 

geomorphological zones that characterize Chile (Pankhurst and Hervé 2007), which corresponds 

to the central depression situated between the Coastal Cordillera and the Andean Mountain 

chain. In particular, the Loa River is situated in a region dominated by Miocene-Pleistocene 

sedimentary rocks that include sandstones, siltstones, conglomerates, breccias, calcites, gypsum, 

diatomites, travertine, chert, and volcanic ash (Boric, et al. 1990). The sub-basin of the Salado 

River has a more diverse lithology that includes the Miocene-Pleistocene sedimentary rocks, 

along with Miocene-Holocene alluvial sediments (gravel, polymictic sands, silt, and poorly 

sorted clays). Additionally, this area has a strong volcanic component consisting of a Miocene-

Holocene volcanic chain (the Andes) that covers all the east edge of the Antofagasta Region. 

This chain is primarily composed of numerous stratovolcanoes of andesites and dacites as well as 

subordinate rhyolites and basalts. 

The lithology of the Atacama Slat Flat Basin and surroundings is characterized by a 

variety of geological formations (Figure 2). The Salt Flat is mainly composed of Pliocene-

Holocene evaporites that include sulfates, chlorides, carbonates, and borates (Boric, et al. 

1990:47). A large area made up of Miocene-Holocene alluvial sediments surrounds the west, 

north and east of the Salt Flat. These non-consolidated and semi-consolidated detrital sediments, 

of alluvial, colluvial, aeolian, glacial, and laharic origin cover over a third of the Antofagasta 

Region, consisting of a heterogeneous mix of gravel, polymictic sands, silt, and poorly sorted 

clays (Boric, et al. 1990:46). The east of the Salt Flat is dominated by the Andean volcanic chain,  
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Figure 2. Geological map of the Loa River Basin and the Atacama Salt Flat Basin. 
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primarily composed of volcanic rocks, numerous stratovolcanoes of andesites and dacites as well 

as subordinate rhyolites and basalts. To the west and north of the Salt Flat, the Cordillera de la 

Sal extends from southwest to northeast, exposed in discontinued forms on both flanks of the 

Domeyko Range. These Oligocene-Miocene chains of sedimentary rocks are characterized by a 

sequence of polymictic conglomerates of breccia, sandstone, and limestone, between which 

abundant levels of salts and gypsum are intercalated, as well as scarce dacitic tuff. The lithologic 

characteristic of these units is a product of alluvial, fluvial, and continental sedimentation in 

which the mechanisms of transportation are fluvial and mudflows (Boric, et al. 1990:46). These 

chains are intertwined with Miocene-Pleistocene sedimentary rocks with a heterogeneous 

lithology of sandstones, siltstones, conglomerates, breccias, calcites, gypsum, diatomites, 

travertine, chert, and volcanic ash. 

The Sites 

The permanent water sources allowed for the formation of settlements, which in the Loa 

River Basin (Table1) are concentrated in the sub-basin of the Salado River. The archaeological 

evidence in the Río Salado includes settlements from the Archaic, but it is only during the LIP 

that people started to concentrate together into large settlements (Aldunate 1993; Aldunate, et al. 

1986). The pukara (defensive settlements, generally situated at some elevation) of Turi (Figure 

1), built next to the vega (i.e., vernacular name for high altitude Andean wet grassland) of Turi—

a key resource for the pastoral economy (Aldunate 1993)—is the largest LIP settlement of the 

region and encompasses 620 structures covering approximately 4 hectares. The site was later 

reoccupied by the Inka, who built a large kallanka (Inka administrative building) within the site 

that is strategically associated with the Inka road (Aldunate 1993; Castro, et al. 1993). The 

pukara of Topaín is located 8 km. north of Turi, on an isolated hill. The site comprises of 162 

habitations organized into 20 compounds, covering a surface of 0.2 hectares (Urbina 2010). The 

site is associated with large agricultural terraces and complex canal systems (Parcero-Oubiña, et 

al. 2012; Parcero-Oubiña, et al. 2016; Urbina 2010). Although it is possible that this site was 

occupied after the Inka conquest, the available dates indicate that it was mostly occupied during 

the LIP (Parcero-Oubiña, et al. 2016). The site of Paniri, located northeast of Turi, with a surface 

of 0.5 hectares, includes 20 compounds and a total of 283 structures (Urbina 2010). The site is 

associated with sophisticated systems of irrigation and agricultural technology (Alliende, et al. 
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1993; Castro 1988; Parcero-Oubiña, et al. 2016). Its occupation dates to the LIP, but has a 

particularly strong Inka component (Parcero-Oubiña, et al. 2016; Urbina 2010; Uribe 2017).  

Following the Salado River to the southeast direction, there is a cluster of sites located 

near to the current town of Caspana. The first site corresponds to the Cementerio de Los 

Abuelos, an agglutinated cemetery located to the east side of the Caspana River (Uribe 1997). 

The site is composed of chullpas, 70 structures measuring one meter high that were used as 

tombs that indicate a LIP and Inka occupation (Ayala 1999; Barón 1979). In his study of the 

pottery from the cemetery (from the Emil Bruyne collection), Uribe (1997) identified Yavi-

Chicha vessels with “gray” and “white” inclusions and decorations that, according to him, can be 

related sometimes to the Inka–La Paya style (Lorandi 1983), and mostly related to the Inka 

Period. The sites of Cerro Verde, Talikuna, Vega Salada, and Incahuasi Inca are located to the 

west of Caspana. Cerro Verde, Incahuasi Inca, and Vega Salada were built next to productive 

zones that include mining, agricultural, and pastoral activities. The three sites have clear Inka 

features, which make them exclusively Inka (Adán 1999; Adán and Uribe 2005; Uribe and 

Carrasco 1999). Cerro Verde is particularly relevant, as it is possibly the most important 

provincial center build by the Inka in the Loa Basin—without previous occupation— (Salazar, et 

al. 2013). Talikuna is an associated habitational site with a previous LIP occupation but with a 

strong Inka occupation as well, specifically expressed through the Inka architecture (Adán and 

Uribe 2005). 

Another relevant site is the mining complex of San José El Abra, located 12 km to the 

west of the Loa River. This complex of 6 archaeological sites includes one habitational site with 

40 structures, mining areas, cellars, trails, and ritual platforms (Salazar 2008; Salazar, et al. 

2013). El Abra was occupied predominantly during the Inka Period, although some areas have 

evidence of a previous LIP occupation. The Inka reorganized and greatly expanded mining at El 

Abra, using local knowledge and technology (Salazar, et al. 2013). The last site of the Loa Basin 

included in this study, La Capilla, is located in the Lower portion of Loa Basin. This site—with a 

strong LIP occupation and later Inka occupation—along with its associated cemeteries, has been 

considered as part of the frontier between the cultural territories of Tarapacá and Atacama 

(Agüero, et al. 1997, 1999).  

 We included 6 archaeological sites from the San Pedro Oases (Table 1). From the north 

are Catarpe East and West, both located strategically on the east bank of the San Pedro River, 7 
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km north of the current town of San Pedro de Atacama. Catarpe East, with two large plazas 

surrounded by about 10 habitation clusters, was reorganized by the Inka and converted into an 

important administrative center (Lynch and Núñez 1994; Niemeyer and Schiappaccasse 1998; 

Uribe, et al. 2004). On the other hand, Catarpe West shows an architectural pattern strongly 

related to a local component (Lynch 1977). The pukara of Quitor lies on top of a hill, which is 

located south of Catarpe and along the San Pedro River. The site comprises 201 habitations on a  

 
Table 1. Number of analyzed samples by site with dates.  
 

Region Sites N            
Macro 

N    
Petro/INAA  Context Period Means of dating References 

Rí
o 

Lo
a 

Ba
sin

 

Turi 20 8 surface/excavation 
habitation/mortuary 

LIP-Inka-
Colonial 

ceramic association, 
thermoluminiscence, 
C14 

(Aldunate 1993; Castro, et al. 1993; Uribe 1996, 
2002; Varela, et al. 1991) 

Topaín 16 2 surface 
habitation/fields 

LIP-Inka ceramic association 
C14 

(Parcero-Oubiña, et al. 2016; Urbina 2010; 
Uribe 2017) 

Paniri 65 13 surface 
habitation/fields 

LIP-Inka-
Colonial 

ceramic association 
C14 

(Correa 2015; Parcero-Oubiña, et al. 2016; 
Urbina 2010; Uribe 2017) 

Cementerio de 
Los Abuelos 

1 1 surface               
mortuary 

LIP-Inka ceramic association (Adán and Uribe 2005; Adán, et al. 1995; Ayala 
1999; Barón 1979; Uribe 1997, 1999-2000; 
Uribe and Adán 1995) 

Cerro Verde 6 1 surface                      
habitation 

Inka ceramic association (Adán 1999; Adán and Uribe 2005; Adán, et al. 
1995; Salazar, et al. 2013; Uribe and Carrasco 
1999; Uribe, et al. 1998) 

Incahuasi Inca 7 3 surface/excavation      
habitation 

Inka ceramic association  
thermoluminiscence 

(Adán 1999; Adán and Uribe 2005; Adán, et al. 
1995; Uribe and Carrasco 1999; Uribe, et al. 
1998)   

Talikuna 7 3 surface                      
habitation 

LIP-Inka-
colonial 

ceramic association 
thermoluminiscence 

(Adán and Uribe 2005; Adán, et al. 1995; Uribe, 
et al. 1998)  

Vega Salada 7 1 surface               
habitation/road 

Inka ceramic association 
thermoluminiscence 

(Adán 1999; Adán and Uribe 2005; Adán, et al. 
1995; Uribe and Carrasco 1999; Uribe, et al. 
1998)  

San José El 
Abra 

37 5 excavation                 
habitation 

LIP-Inka-
Colonial 

ceramic association 
C14 

(Salazar 2008; Salazar, et al. 2013) 

La Capilla 3 1 surface              
habitation 

LIP-Inka ceramic association (Agüero, et al. 1997, 1999; Uribe 2017) 

Sa
n 

Pe
dr

o 
O

as
es

 

Catarpe Este 24 5 surface/excavation   
habitation, Inka road 

LIP-Inka ceramic association  
thermoluminiscence 

(Adán 2017; Lynch 1977; Santoro and Uribe 
2018; Uribe 2017; Uribe and Adán 2005; Uribe, 
et al. 2004) 

Catarpe Oeste 19 4 surface              
habitation 

LIP-Inka ceramic association  
thermoluminiscence 

(Adán 2017; Lynch and Núñez 1994; Santoro 
and Uribe 2018; Uribe 2017; Uribe and Adán 
2005; Uribe, et al. 2002, 2004)  

Quitor 45 10 surface              
habitation 

LIP-Inka ceramic association 
thermoluminiscence 

(Adán 2017; Uribe and Adán 2005; Uribe, et al. 
2002, 2004)  

Sólor 14 5 surface             
habitation 

LIP-Inka ceramic association 
thermoluminiscence 

(Adán 2017; L. Núñez 1992; Uribe 2017; Uribe 
and Adán 2005; Uribe, et al. 2002, 2004) 

Zápar 5 4 surface             
habitation 

LIP-Inka-
Colonial 

ceramic association 
thermoluminiscence 

(Adán 2017; Uribe 2017; Uribe and Adán 2005; 
Uribe, et al. 2002, 2004)  

Peine 5 1 surface             
habitation 

LIP-Inka-
Colonial 

ceramic association 
thermoluminiscence 

(Adán 2017; Uribe 2017; Uribe and Adán 2005; 
Uribe, et al. 2002, 2004)  

TOTAL 281 67 
        

 



	 170	

surface of 1.7 hectares (Uribe, et al. 2002). Quitor was built during the LIP but was later 

occupied by the Inka (Berenguer 2002). Further south, the site of Sólor is located in the 

homonymous ayllu and is comprised of several habitational and funerary areas of occupation (L. 

Núñez 1992; Uribe, et al. 2004). The site seems to have had an earlier occupation prior to being 

reoccupied during the LIP and later on in the Inka Period. 

The site of Zápar, located in the creeks of the east side of the Atacama Salt Flat, at 30 km 

from San Pedro de Atacama, is an agglutinated settlement with cemeteries and chullpas with LIP 

and Inka occupations (Uribe, et al. 2004). The site encompasses 141 habitations on 0.8 hectares 

(Uribe, et al. 2002). Further south of the Salt Flat, at 103 km from San Pedro, the site of Peine is 

located to the north of the actual town of Peine. The site covers 1.6 hectares with 210 habitations 

with LIP and Inka occupations (Uribe, et al. 2002).  

 

Analyses  

Sampling Strategy 

The circulation of Yavi-Chicha pottery in the Atacama Desert has previously been 

studied from fragmented evidence (e.g., Uribe, et al. 2004; Uribe and Agüero 2005). In this 

study, we included all the available Yavi-Chicha pottery sherds found in the Loa River Basin and 

the San Pedro Oases—including the sites described above—which enabled us to characterize the 

technological variability and provenance of Yavi-Chicha pottery in Atacama. For this purpose, 

we gathered the Yavi-Chicha sherds excavated and collected by most of the archaeological teams 

who have worked in the region (Fondecyt 122/88, Fondecyt 1000148, Fondecyt 1970528, 

Proyecto Qhapaq Ñan, Poyecto Topaín, Proyecto San José El Abra).  

Because the Yavi-Chicha sherds used in this study come from different archaeological 

projects, the strategies of excavations and surface collections differ from site to site. Considering 

that the percentage of sherds found in the archaeological sites is very low, we included all the 

available samples—diagnostic and non-diagnostic—in the macroscopic analyses, including 281 

samples. The petrographic and chemical analyses were conducted on 67 samples that were 

selected based on the macroscopic analyses. In addition, we analyzed petrographically 4 clay 

samples and 5 sand samples collected in the RLB and the SPO close to the sites in order to 
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determine the local geology. The results were compared with the analyses conducted on samples 

from the RGSJB discussed in Appendices A and B.  

Analytical Methods 

The analytical methods integrated macroscopic, mineralogical, and chemical analyses to 

determine both technological styles and provenance. Technological styles were characterized 

through the study of the chaînes opératoires. Although each phase of the chaînes opératoires 

could not be determined, through the combination of visual analyses and analytical techniques 

we attempted to provide the best understanding of the processes of production and circulation 

patterns of Yavi-Chicha pottery. 

Macroscopic analyses. Sherds were first analyzed macroscopically with the aim of 

determining the technological attributes that characterize Yavi-Chicha vessels that circulated in 

northern Chile. For this purpose, we analyzed the morphological attributes (rim, lip, handle, and 

base form; body, lip, handle, and base thickness; and rim diameter), the surface treatment 

(interior and exterior surface treatment, slip color, and decorations), the firing conditions (paste 

color and firing regimes), and the paste with a low magnification digital microscope (paste 

texture, grain distribution, porosity, and macroscopic groups). The macroscopic groups were 

determined based on the basic characterization of the main inclusions and the paste texture 

(approximate percentage of inclusions).  

Microscopic Analyses. We analyzed a subsample using optical petrography. The goal of 

the petrographic analyses was (1) to characterize and semi-quantify the inclusions, (2) to 

determine petrographic groups, and (3) to determine technological attributes. For this purpose we 

used a qualitative and semi-quantitative approach, modified from Quinn (2013) and Whitbread 

(1995). In particular, a mineralogical or petrographic approach not only enabled us to determine 

the mineralogical components of the pastes but also the choices potters made at each phase of the 

manufacturing process (Reedy 2008). The analyses were conducted with crossed polarized, 

transmitted, and reflected light on 30 µm thin-sections. Thin-sections were produced at Spectrum 

Petrographic in Vancouver (WA) and at Quality Thin-Sections in Tucson (AZ). Some were 

manufactured with glass cover slips, and some were surface polished. 

We determined the petrogroups or fabric groups based on the characterization of the 

lithic and mineralogical components and the paste textures, which was conducted through the 

analysis of the optical features under crossed polarized (XPL) and plain polarized light (PPL) 
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(Nesse 2009; Phillips 1971). The paste texture was determined based on the relative frequency of 

inclusions and defined in three groups (1= <5%; 2= 5-30%; 3= >30%), which subsequently 

determined the subgroups. These estimates were made by comparison to printed charts (Mathew, 

et al. 1991). Through the study of the pastes (i.e., relative frequency, angularity, size, 

distribution, orientation, and sorting of inclusions; size, shape, distribution, and orientation of 

voids; color and optical activity of clay matrix), we aimed to determine technological attributes 

including paste recipes, forming techniques, and surface treatments. 

The analyses were conducted by the corresponding author at the School of Anthropology 

of the University of Arizona. Two different optical microscopes were used alternatively. The 

first microscope (Olympus BX-51) served to identify non-opaque minerals and technological 

characterization, while the second microscope (Olympus BH2) with reflected light was 

especially useful for the identification of opaque minerals, textures, and slips of polished thin-

sections. 

Elemental Analyses. Elemental analyses were conducted through INAA to complement 

the petrographic data. INAA is characterized by its analytical precision, sensitivity, and ability to 

measure a wide range of elements, making it very suitable for ceramic provenance studies (Neff 

2002). The chemical data is produced from the bombardment of a sample with neutrons from a 

nuclear reactor. Elements in the samples are transformed into unstable radioactive isotopes that 

decay with characteristic half-lives. The concentrations of elements are determined by measuring 

the spectrum of emitted gamma rays during the radioactive decay, and comparing these to the 

spectra of standards with known concentrations of each element (Glascock, et al. 2004). The 

INAA were conducted by the Reactor Center of the University of Missouri (MURR), where the 

sample preparation involves removing the inner and outer surfaces of the sherds and converting 

the sherd into powder, which is dried at 100°C for 24 hours (Glascock 1992; Glascock, et al. 

2004). Specimens received short and long irradiation. Elements with short-half-lives (Al, Ba, Ca, 

Dy, K, Mn, Na, Ti, and V) were detected through short irradiation. Long irradiation can detect 

elements with medium-half-lives (As, La, Lu, Nd, Sm, U, and Yb) and elements with long half-

lives are detected by a second, later counting, including Ce, Co, Cr, Cs, Eu, Fe, Hf, Ni, Rb, Sb, 

Sc, Sr, Ta, Tb, Th, Zn, and Zr (Glascock 1992). In combination, these irradiations produced 

elemental concentration values for 33 elements. 
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After the data was collected, statistical analyses were conducted to determine distinct 

compositional groups with archaeological significance in the data set. We used cluster analysis 

and principal component analysis on base/10 logarithms of chemical concentrations. We 

removed As (arsenic) and Ni (nickel) because they are poorly detected by INAA and therefore 

can be problematic. We also removed Sb (antimony) because its relative solubility can provide 

false variability.    

Results  

The analyses show that the Yavi-Chicha types that circulated were selected from among 

the entire Yavi-Chicha ceramic assemblage we defined for the RGSJB (see Appendices A-B). 

Although we found polished, smoothed, slipped, and unslipped vessels, 80% of the total Yavi-

Chicha vessels found in Atacama are slipped and polished jars and bowls (although mostly jars) 

(Figures 3, 4). This indicates that the consumption of Yavi-Chicha pottery in the Atacama 

favored the more elaborate vessels with respect to surface treatments.  

We studied the chaînes opératoires of four Yavi-Chicha ceramic types (Figure 3). Raw 

materials will be discussed later on, in relation to the provenance. Although the random 

distribution of inclusions observed under the optical microscope does not indicate any particular 

forming technique, we can suggest based on visual analyses and evidence of fractures along 

junctions between coils that coiling could have been the main forming technique. We can also 

infer through wall thickness that vessels tended to be manufactured with relatively thin walls that 

range from 6 to 9 mm (Figure 4c). Very thin vessels (from 1 to 3 mm) are not common and only 

occur at Catarpe West and Quitor, while thicker vessels (6-9 mm) occur in low frequency but are 

present at almost every site. The thickest vessels (9-12 mm) occur in a very low percentage and 

are represented in only two sites. Rim diameter also inform about vessel sizes; however, this 

attribute could only be measured in a few vessels without allowing any comparison and 

interpretation. In terms of morphology, although the shape of some sherds could not be 

determined, we were able to assess the frequency of restricted versus unrestricted vessels, or jars 

versus bowls.  We found a predominance of jars over bowls in both the Loa River Basin and the 

San Pedro Oases (Figure 4a). 
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Figure 3. Manufacturing steps of of Yavi-Chicha pottery types found in the LRB and the SPO.  

 

The characterization of the finishing attributes is essential in the sense that it represents 

the final visual aspects of the vessels. The distinction between smoothed and polished vessels 

provides a better understanding of the consumption patterns since we can determine the 

preference of vessel types. Figure 4b shows the strong preference for polished vessels. In terms 

of slip colors, we can conclude that vessels that circulated in Atacama were manufactured with 

the traditional range and combination of colors (red, orange, purple, and buff) found in the 

RGSJB during the LIP. Decorative motifs indicate that what circulated corresponds to the classic 

Yavi-Chicha styles. Figure 5 shows a variety of decorative designs that includes elements 

commonly found during the second phase of the LIP and Inka Period, as defined by Avila (2008, 

2009). The iconographic elements, painted with black on a slipped surface and defined as negro 

desleido or diffused black, correspond to simple textured motifs and are commonly found on 

jars. 

 

polished/ slipped            
with or without 
iconography

polished/ unslipped            
with or without 
iconography

smoothed/ slipped smoothed/ unslipped      

N=224 N=45 N=6 N=6

fabric group A1,A2,A3,B2,B3, 
C2,C3,D3,H1,H2
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processing mode tempered, untempered, 
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technique

wall thickness 1.7-8.9 mm 2.3-7.6 mm 4.6-7.8 m 3.5-11.6mm

rim diameter no evidence 10-14 cm no evidence no evidence 

shape restricted restricted
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designs fine lines, reticulate, 
spirals, triangles
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slip color red, purple, orange, 
buff
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Figure 4. Frequency distribution of shape (A), surface treatment (B), and wall thickness (C). 
 

 
Figure 5. Examples of decorative motifs found at Paniri. 

The evidence for the last phase of the chaînes opératoires, related to the firing conditions 

(Figure 6), shows that both restricted and unrestricted vessels were fired under an oxidizing 

atmosphere, and a small percentage of both under incomplete oxidation; a reducing atmosphere 

is almost entirely absent. Its frequency distribution is very similar between the Loa River Basin 

and the San Pedro Oases. The high frequency of fully oxidized vessels suggests that there was a 

general selection for well-fired vessels. 

By analyzing the different technological attributes, we found that there is not a clear 

correlation between the pastes and their textures and the forming, surface treatments, and firing 

attributes. For instance, decoration is not restricted to one type of vessel, or paste, or vessel 

thickness, suggesting that finer or more elaborate vessels were not necessarily manufactured with 

fine pastes.  In general terms, there is not a correlation between petrographic groups and 

technological attributes, which could suggest that vessels were produced under different 

technological traditions and communities of practice (see Appendix A and B). 

One of the most relevant aspects that constitute a technological style is the choice of raw 

materials and recipes, which provides the fundamental information for determining the 

provenance of circulating items. We identified 5 petrographic groups and 13 subgroups. These 

12 cm

1 cm
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Figure 6. frequency distribution of firing conditions among Yavi-Chicha vessels from the RLB and the SPO. 

 

include groups A (A1, A2, A3), B (B1, B2, B3), C (C2, C3), D (D2, D3), E (E3), and H (H1, H2) 

(Table 2). These groups were first identified and defined in the RGSJB (Appendices A-B). 

Petrogroups A and B, the most common among the assemblages, are characterized by the 

presence of sedimentary/ metamorphic inclusions. The non-plastic inclusions of Group A are 

predominantly composed of brown shale altering to slate and phyllite, where iron replacement 

gives the brown color; while the inclusions of Group B are predominantly composed of white or 

light gray shales altering to slates and phyllite (Figures 7, 8, 9). Fabric C has a combination of 

the two inclusion types (groups A and B) (Figures 8, 9). Fabrics D and E also contain shale 

inclusions but in combination with a minor volcanic component. Finally, fabric H is dominated 

by quartz and plagioclase. The subgroups reflect variation in the ratio of inclusion area to clay 

area.  

As we have already discussed in Appendices A and B, the variability of petrogroups is 

possibly associated with different temper sources and mixing of different altered shale temper. In 

addition, the variability of pastes and recipes possibly indicates that many producers and groups 

were involved in pottery production, which would also suggest that the pottery occurred at a 

household level. Figure 10 shows the frequency distribution of petrogroups found in both basins 

(the LRB and the SPO), a relatively even distribution of petrogroups across the region.  
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Table 2. Petrographic groups descriptions. 
 

  
  Description 
Fabric    
group 

Sub-
group Lithic or mineral main component loose Mineral texture Void 

A A1     
A2     
A3 

Brown sedimentary/metamorphic inclusion: 
shale altering to slate and phyllite. The brown 
color is given by iron replacement. White or 
light shales altering to slates and phyllite can 
also be present in low percentage. 

Quartz, plagioclase, 
plagioclase/sanidine, biotite, 
pyroxene, hornblende, 
oxyhornblende, opaque minerals, 
zeolite, quartzite, siltstone, 
sandstone, graywacke, and clay 
lumps.  

Low to high percentage of inclusions are 
present, forming the three subgroups. 
Inclusions are generally randomly oriented. 
Sorting of inclusions is generally poor. 
Inclusions are mostly angular and subangular. 
Most samples have unimodal distribution. 

Randomly 
distributed. Varies 
from 1% to 10%. 
Shape: mostly 
vugh. 

B B1       
B2      
B3 

White or light gray sedimentary/ metamorphic 
inclusion: shales altering to slates and phyllite. 
These same inclusions with iron replacement 
can also be present but in low percentage. 

Quartz, plagioclase, 
plagioclase/sanidine, biotite, 
hornblende, oxyhornblende, opaque 
minerals, zeolite, quartzite, siltstone, 
sandstone, graywacke, and clay 
lumps.  

Low to high percentage of inclusions are 
present, forming the three subgroups. 
Inclusions are generally randomly oriented. 
Sorting of inclusions is generally poor. 
Inclusions are mostly angular and subangular. 
Most samples have unimodal distribution. 

Randomly 
distributed. Varies 
from 1% to 10%. 
Shape: mostly 
vugh. 

C C2               
C3 

Combination of brown and white/ gray 
sedimentary/ metamorphic inclusion: shales 
altering to slate and phyllite. he brown color is 
given by iron replacement  

Quartz, microcline, plagioclase, 
sanidine, plagioclase/sanidine, 
biotite, pyroxene, hornblende, 
oxyhornblende, opaque minerals, 
zeolite, quartzite, siltstone, 
sandstone, graywacke, zyenite, and 
clay lumps.  

Low to high percentage of inclusions are 
present, forming the three subgroups. 
Inclusions are generally randomly oriented. 
Sorting of inclusions is generally poor. 
Inclusions are mostly angular and subangular. 
Most samples have unimodal distribution. 

Randomly 
distributed. Varies 
from 1% to 10%. 
Shape: mostly 
vugh. 

D D2          
D3 

Mostly brown sedimentary/metamorphic 
inclusion: shale altering to slate and phyllite. 
The brown color is given by iron replacement. 
This occurs in combination with a minor 
component of volcanic inclusions: rhyolite, 
dacite. 

Quartz, plagioclase, sanidine, 
plagioclase/sanidine, biotite, 
oxyhornblende, opaque minerals, 
zeolite, quartzite, siltstone, 
sandstone, and graywacke. 

Medium to high percentage of inclusions are 
present, forming two subgroups. Inclusions 
are generally randomly oriented. Sorting of 
inclusions is generally poor. Inclusions are 
mostly angular, subangular, and subrounded. 
Most samples have unimodal distribution. 

Randomly 
distributed. Varies 
from 1% to 13%. 
Shape: mostly 
vugh. 

E            
E3 

Mostly white or light gray sedimentary/ 
metamorphic inclusion: shales altering to slate 
and phyllite. This occurs in combination with a 
minor volcanic component: rhyolite. 

Quartz, plagioclase/sanidine, biotite, 
hornblende, oxyhornblende, opaque 
minerals, zeolite, quartzite, siltstone, 
sandstone, and graywacke. 

Medium to high percentage of inclusions are 
present, forming two subgroups. Inclusions 
are randomly oriented. Sorting of inclusions 
is poor. Inclusions are angular to rounded. 
Samples have unimodal distribution. 

Randomly 
distributed. Varies 
from 0.5% to 7%. 
Shape:  mostly 
vugh and planar. 

H H1          
H2           

Dominated by quartz and plagioclase. Combined 
with a minor component of brown shale altering 
to slate and phyllite 

Biotite, pyroxene, hornblende, 
oxyhornblende, opaque minerals, 
siltstone, and clay lumps. 

Low to high percentage of inclusions are 
present, forming the three subgroups. 
Inclusions are generally randomly oriented. 
Sorting of inclusions is poor to high. 
Inclusions are mostly angular and subangular. 
Most samples have unimodal and modal 
distribution. 

Randomly 
distributed. Varies 
from 1% to 10%. 
Shape: mostly 
vugh, planar and 
channel. 

 

The geological variability between the western and the eastern side of the Andes allows 

us to determine the provenance of the Yavi-Chicha materials and whether the pottery was locally 

produced in Atacama or imported from across the Andes. The geology of the Atacama Basins is 

dominated by volcanic rocks (Figure 2), while fine sedimentary deposits dominate the RGSJB, 

particularly the Talina Valley (see Appendix A for a detailed description of this area). A 

petrographic analysis of local clays and sands collected in the two Chilean basins show a high 

volcanic component that is absent in the polished/ decorated Yavi-Chicha ceramics. Previous 

petrographic analyses on pottery produced in San Pedro Oases also indicate the predominance of 

volcanic inclusions (Echenique 2012; Echenique, et al. 2018; Stovel, et al. 2017). These facts 

show that the Yavi-Chicha pottery found in Atacama was not produced locally. The petrographic 

groups defined for the Yavi-Chicha vessels found in Atacama are the same as defined for the 
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RGSJB (the Talina Valley), which may suggest that these vessels were produced in the Talina 

Valley in southern Bolivia. 

 

               
A1               B1  

    
A2               B2  

                
A3               B3  

 
Figure 7. Most common fabric groups found in Atacama. Details of paste correspond to photomicrographs by 
digital microscope. 
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(A) Petrogroup A3 showing brown altered shale at the 
center (XPL). 

(B) Petrogroup A3 showing  iron replacement of brown 
altered shales (XPL). 

  
(C) Petrogroup A3 showing brown altered shales with 
clear iron replacement (XPL). 

(D) Petrogroup C3; white and brown altered shale with 
mineral, showing the transition (XPL). 

  
(E) Detail of a white altered shale, showing mineral 
aligment (XPL). 

(F) Detail of brown altered shale with iron 
replacement. White areas are iron oxide (under 
reflected light). 

 
Figure 8. Photomicrographs of main inclusions from petrographic groups found in the RLB and the SPO. (PPL: 
plane polarized light; XPL: crossed-polarized light). 
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(A) Petrogroup A1 (PPL). (B) Petrogroup B1 (XPL). (C) Petrogroup B1 (XPL). 

 

   
(D) Petrogroup A3 (XPL). (E) Petrogroup B3 (XPL). (F) Petrogroup B3 (XPL). 

 

   
(G) Petrogroup C2 (XPL). (H) Petrogroup C3 (XPL). (I) Petrogroup C3 (XPL). 
 
Figure 9. Photomicrographs of main petrographic groups from the RLB and the SPO.(PPL: plane polarized light; 
XPL: crossed-polarized light). 

 

The INAA results contribute to our line of argument from a different perspective. We 

determined two large compositional groups (Figure 11). Since the same petrographic groups 

(defined by temper) occur in both chemical groups, we believe that the distinction is mostly due 

to differences in clay chemistry. By grouping the sites by basins (LRB and SPO) we can see that 

samples from both basins fall into both chemical groups, indicating that vessels from both areas 

were produced with the same raw materials. Therefore, there is no distinction within the 

Atacama region in terms of Yavi-Chicha ceramic provenance.  

 



	 182	

 
 
Figure 10. Frequency distribution of petrographic groups in the LRB and the SPO. 

 

In order to assess the petrographic results and the provenance hypothesis, we compared 

the samples from Atacama with the samples from the RGSJB (from Chipihuayco and 

Finispatria). Groups 1 and 2 from Chile overlap with Groups 2 and 3 from the RGSJB (Figure 

12), which suggests that Group 1 and 2 from Chile were possibly produced in the Talina Valley.  

In particular, Atacama Group 1 falls into the RGSJ Group 2 while Atacama Group 2 falls into the 

RGSJ Group 3. Because the groups do not correlate with the temper groups, this indicates that 

vessels were produced with two different types of clay. We already know that the RGSJ 

compositional Group 3 involves vessels locally produced at Chipihuayco (see Appendix B), 

while the local origin of Group 3 is a little more uncertain, although it is possible that this group 

also originates in Chipihuayco. However, we need to remember that the site of Chipihuayco was 

abandoned after the Inka conquest; therefore, Yavi-Chicha vessels found in Atacama, especially 

in Inka sites, were not produced at Chipihuayco. This suggests that the chemical signature of 

clays from Chipihuayco could have been the same as from other areas of the Talina Valley. 

Considering that the site of Chagua was the most relevant Inka administrative site in the Talina 

Valley and that according to Raffino, et al. (2004), the site was a town of potters (soñocamayos), 

it is possible that during the Inka Period the main potting activities occurred in Chagua rather 

than Chipihuayco. 
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The technological attributes constitute a different line of evidence to argue for the 

provenance of Yavi-Chicha pottery. Based on the distribution and frequency of inclusions, we 

determined whether the pottery was tempered or not, a fundamental technological attribute to 

understand material processing and provenance as well. We found the same pattern in the 

RGSJB; although tempering is the most common processing mode, we also found untempered, 

and untempered-refined vessels (i.e., clay processed to remove coarser particles) (Figure 7). 

Smoothed vessels tend to be manufactured with coarse pastes (more than 30% of inclusions), 

while polished vessels tend to be manufactured with finer pastes. However, this is not always the 

rule, as paste variability is significant among both jars and bowls.  

 
 

 
Figure 11. Biplot graph of INAA data showing compositional grouping of samples from the LRB and the SPO 
based on principal components 1 and 2. Ellipses represent the 90% confidence level for membership in the group.  
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Figure 12. (above) Biplot graphs of INAA data showing compositional grouping based on principal components 
1 and 2 and (below) based on Manganese and Cobalt concentrations. Groups 1 and 2 from the LRB and the SPO 
overlap with groups 2 and 3 from the RGSJB. Ellipses represent the 90% confidence level for membership in the 
group. 
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Discussion and Conclusions  

The results indicate a consumption preference for elaborate vessels (in terms of surface 

treatment elaboration) from the RGSJB. These pottery types certainly stand out from the locally-

produced pottery in Atacama during the late periods, which is characterized by its simplicity and 

lack of polishing surfaces and decorations (Uribe 2002, 2004a). But, why were Yavi-Chicha 

slipped and polished vessels particularly valued in Atacama? This question brings us back to the 

role or social effect of circulating items, in this case, the role that Yavi-Chicha pottery played in 

the dynamics of interregional interaction and processes of alliances and negotiation. As we noted 

in the introductory section, the value of trade items is embedded in a range of practices involved 

in their life history, including where, how, and who manufactured them; who and how were they 

transported to Atacama; and who used them. Through the following discussion, we aim to 

contribute to the available corpus of evidence by providing new results and specially by opening 

the discussion to different ways of understanding circulating items in the Circumpuna. 

We have shown through our analyses that Yavi-Chicha vessels found in Atacama were 

mostly limited to polished jars and bowls (although mostly jars) that were likely manufactured in 

the Talina Valley, near the border of Argentina and Bolivia. We have argued that potting 

practices in the Talina Valley were embedded in complex social relations mediated by new social 

organizations and practices during the LIP (see Appendix A). Political commensalism acquired a 

particular relevance during this period as a social strategy for community integration within the 

context of aggregated communities and corporative political strategies (Nielsen 2006b). In this 

sociopolitical context, potting practices became essential for the constitution of social collectives 

and identity formation. A new pottery repertoire was produced in the large settlement of 

Chipihuayco and possibly along the Talina Valley as well. The production and consumption of 

this ceramic repertoire seems to have been essential not only for the cohesion of coalescent 

communities in the Talina Valley but also for the formation of the Chicha identity.  

 In appendix B, we have argued that the entire household repertoire functioned as a 

boundary object (sensu Wenger 1998) or objects that shaped group identity. Through the 

consumption of the household assemblage (possibly mediated by new commensal practices), 

marginal groups in the RGSJB, like the herder communities from Finispatria in the sub-region of 

San Juan Mayo, built a sense of membership and created social and political alliances. These 

practices and processes were possibly part of the initial dynamics that led to the formation of the 



	 186	

people (historically known as Chichas) who inhabited this particularly large territory of the 

Circumpuna. The lack of foreign pottery within the RGSJB is particularly surprising, as Yavi-

Chicha vessels were widely distributed across the Circumpuna. This pattern could suggest that 

Yavi-Chicha pottery functioned as an object of identity formation, and was particularly 

significant for the inhabitants of the RGSJB and for interregional alliances and processes of 

negotiation as well. 

Now, to propose different scenarios of who used these vessels in Atacama, we first need 

to discuss the different possibilities of how Yavi-Chicha pottery could have reached Atacama, 

and who were the agents involved in its distribution. As we mentioned above, internodal studies 

in the southern Andes (Nielsen 2006a, 2018) are essential for this discussion as they provide 

fundamental material evidence from routes and networks of circulation. Based on evidence on 

internodes, two main types of traffic possibly coexisted in the Circumpuna during the late 

periods: embedded and specialized traffic (Nielsen 2006a, 2009, 2013). Embedded traffic 

without animals was attached to corporate structures, where the acquisition of goods was the 

result of exchange and other means of acquisition inserted in contexts of organized work. On the 

other hand, specialized traffic was conducted by caravans of mobile herders, who had an 

apparent autonomy in mobilizing goods between different regions. The evidence on routes and 

internodes in the Circumpuna shows that Yavi-Chicha pottery probably circulated through both 

embedded and specialized traffic (Nielsen 2013; Nielsen, et al. 1999). Unlike what Núñez and 

Dillehay (1979) have suggested regarding the control of caravan traffic during the Inka Period, 

Inka control over of the areas between Inka nodes (the internodes) was not totally successful as 

sophisticated Inka objects have been found in caravan campsites and unofficial routes away from 

the formalized road system (Nielsen 2013); therefore, it is unlikely that the Inka could have fully 

controlled the routes that connected the RGSJB with the LRB and the SPO. 

The Yavi-Chicha component found in a large number of camp sites suggests long-

distance traffic in the NE/SW direction since the beginning of the LIP (A.D. 1000), which seems 

to have intensified in the second phase of the LIP (A.D. 1200-1450) with a continuation during 

the Inka Period. Based on ceramic evidence, two geographic spheres of circulation were 

proposed for this region: a northern sphere, dominated by the Mallku–Hedionda pottery from the 

LIP that would connect the Loa Basin with Northern Lípez; and a southern sphere, dominated by 
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Yavi-Chicha materials that would connect San Pedro de Atacama with the RGSJB (Castro, et al. 

1994; Nielsen 2013; Nielsen, et al. 1999). 

Considering that Yavi-Chicha pottery was circulated between the San Pedro Oasis and 

the Chicha Region, we suggest that its distribution towards the Loa Basin occurred through San 

Pedro circulating via internal routes that connected the SPO and the LRB. An important aspect of 

its distribution in Atacama that would support this argument is that there are no differences 

between both basins in terms of which Yavi-Chicha pottery types circulated. Therefore, we argue 

that all Yavi-Chicha pottery found in both sub-regions of Atacama could have come from the 

Talina Valley in Bolivia.  

Although it has been suggested that the frequency of Yavi-Chicha pottery increased 

during the Inka Period in Atacama (Uribe, et al. 2002), we do not know for sure whether the 

mechanisms of circulation and patterns of consumption changed after the Inka expansion 

because of the lack of samples from well-dated stratigraphic contexts. We know that effective 

control of the state or any other group (elites) over the networks and circuits of circulation in the 

Southern Andes was probably not entirely possible (Nielsen 2013). Although a wide variety of 

items circulated outside the official Inka circuits, we believe that certain control over the 

circulation of specific goods could have existed during the Inka Period. In this context, 

caravaners had a special role in the reproduction of the macro-regional system and the circulation 

of valuable items over long-distance; nevertheless, specialized herders were probably “free” and 

seemed to have maintained their way of life under the Inka rule (Nielsen 2009). Therefore, the 

preexisting patterns of circulation, mostly based on the systems of caravaners were probably not 

disrupted in significant ways after the Inka expansion (Nielsen 2013). This very complex 

scenario of networks and agents does not mean that the circulation of Yavi-Chicha pottery was 

completely free from state intervention, but it opens the discussion to other possibilities of how 

this pottery could have reached Atacama and who used it.  

To discuss the third dimension of the life history of circulating Yavi-Chicha ceramics, 

who used them, we should first briefly discuss the distribution patterns in the SPO and LRB. 

Although we acknowledge the contextual limitations of this research, there are some 

fundamental patterns of distribution that we should highlight. Although most of the sites are 

multicomponent, there are a few sites with Yavi-Chicha pottery, particularly in the LRB, that 

have only an Inka occupation, i.e., Cerro Verde, Incahuasi Inca, and Vega Salada. In addition, 
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the sherds from El Abra and Paniri seem to be strongly associated with the Inka as well. This 

association with Inka installations suggests that Yavi-Chicha items played a specific role in Inka 

contexts. These patterns lead us to raise four different scenarios of uses of Yavi-Chicha pottery 

in Atacama, implying different but not mutually exclusive processes of negotiation and 

interaction between the RGSJB and Atacama: (1) corporate emblems, (2) prestige goods, (3) 

inalienable possessions or identity objects, and (4) state production and distribution.  

The first scenario emphasizes the use of Yavi-Chicha pottery as emblems during the LIP, 

where the value of circulating items is embedded in their meaning. Under this scenario, Yavi-

Chicha pottery would have functioned as a message that communicates corporate polities and 

status, and following one shared cosmological model. Pottery as an emblem becomes an object 

charged with significance. Emblems acquire value in their representative condition through 

reference to another person or place; they are also mediators to keep the memory alive and to 

reproduce social relations. Thus, its value would have been linked to its place of origin. Yavi-

Chicha pottery could have circulated as gifts and operated as emblems that would have also 

operated as object of negotiations for the reproduction of social relations. As corporate emblems 

are objects of authority, they would tend to occur in restricted contexts. 

Under the scenario of prestige good economy, Yavi-Chicha vessels would have played a 

role in the creation and formalization of elite statuses that would have prevented other people 

from accessing these valuable goods. In this context, the value of Yavi-Chicha pottery would 

have been associated with its scarcity and with signs of power. Exotic goods under the prestige 

economy, either during the LIP or the Inka Period, tend to be restricted to specific contexts of 

elites. Yavi-Chicha pottery has been found in a wide variety of sites, including Inka installations, 

agricultural fields, mining camps, and multiple multicomponent settlements of less relevance for 

the Inka state, especially in the SPO. If Yavi-Chicha ceramics would have circulated as prestige 

items embedded in a prestige-good economy, we would expect to find a more restricted 

circulation in Atacama. 

The third possibility is that Yavi-Chicha pottery would have functioned as inalienable 

possessions or identity markers under two possible sub-scenarios: (1) Chicha people or groups 

moving to Atacama, under either the mitmaq system or (2) as officers of the Inka administration, 

or as “free” people who settled in Atacama during the LIP. As we discussed above, some Chicha 

groups from the RGSJB were moved and relocated within the basin and outside the region as 
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mitmaq who were involved in military and economic activities (Albeck and Ruiz 2003; 

Cremonte 1991a; Espinoza Soriano 1986; Raffino, et al. 2004; Zanolli 1995, 1999, 2003). One 

possibility is that some Chicha groups were relocated in Atacama by the Inka as labor force, e.g., 

in agriculture and/or mining activities, who would have carried their own vessels that were in 

turn acting as inalienable objects, perhaps to properly celebrate their own ancestors. Certainly, 

these groups did not produce Yavi-Chicha style pottery in Atacama, perhaps because they were 

not potters themselves or their functions were related to other economic practices. The Inkas 

could have also resorted to Chichas as officers in Atacama or as mediators in their relations with 

other groups, perhaps the less powerful communities of the Circumpuna. The second possibility 

is that Chicha people would have settled in Atacama during the LIP or detached from the Inka 

State organization during the Inka Period, carrying their own vessels as a sign identity. Under the 

scenario of Chicha people settling in Atacama, we would expect to find a wider pottery 

distribution, not necessarily restricted to Inka administrative sites.  

The fourth scenario of Yavi-Chicha ceramics circulating under state auspices is also a 

possible explanation. As we mentioned earlier, potters in imperial workshops also manufactured 

vessels in their local styles, using local technologies (Hayashida 1998; Spurling 1992). Under 

this scenario, we would expect that the Inka controlled some of the ceramic production in the 

Chicha heartland. The archaeological and ethnohistoric evidence shows that the Inka produced 

profound changes in the RGSJB, especially through the relocation of people and abandonment of 

large settlements after the Inka arrival (Avila 2011; Nielsen, et al. 2015; Palomeque 2010; 

Raffino, et al. 2004). Although very little research has been conducted in Chagua, it is possible 

that the site was a potter’s town during the Inka Period and pottery production was controlled by 

the Inka. These changes necesarilly affected to patterns of Yavi-Chicha ceramic distribution, 

possibly from being in hands of corporate groups to being controlled by the Inka administration. 

Unfortunatlely, at this point we can only discuss the different possible scenarios rather 

than arguing for one over the other because of the lack of chronological control and more 

specific context for samples from sites in Atacama. But in spite of the limitations, we argue that 

Yavi-Chicha vessels acquired a social value rooted in the origin of production, in how and who 

transported them, and who used them. Altough the caravan system did not seem to have changed 

dramatically after the Inka conquest (Nielsen 2013), the social value of these ceramics possibly 

did after the Inka conquest of the region. During the LIP, the value of Yavi-Chicha ceramics was 
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possibly rooted in the relationship and the formation and maintainance of alliances between the 

inhabitants of the Talina Valley and the people of the LRB and the SPO. In this context, vessels 

could have circulated as gifts or as inalienable objects. 

Under the Inka administration, the social changes nesesarilly led to changes to the role 

and value of circulating items, which were possibly related to either inalienable possesions or to 

objects as political markers. The circulation of objects from conquered provinces under Inka 

auspices was particularly relevant for legitimating Inka ideology. The materialization of Inka 

ideology (the source of social or state power used to promote, perpetuate, or to change social 

orders [DeMarrais, et al. 1996; Eagleton 1991; Friedrich 1989]) implied a significant source of 

power, which was expressed through critical elements that were transportable across cultural 

boundaries (DeMarrais, et al. 1996; Morris 1991, 1998). From this perspective, it is possible that 

Yavi-Chicha ceramics were used by the Inka to maintain and strengthen their rule within the 

framework of reciprocity as a way to negotiate social relations, such as rewards for loyalty, as 

compensation for services, and as indicators of identity and social position in Atacama. 

Nevertheless, we need to remember that Yavi-Chicha pottery was also found in unofficial routes 

across the Andes, which suggests that a full control over the distribution of YC pottery was 

probably impossible. 

Overall, the data presented in this article shows a consistent relationship between the 

Talina Vallley and Atacama that seems to have started at least during the LIP and maintained and 

consolidated during the Inka Period. The results also that the Talina Valley acquired a social and 

political relevance within the macroregion of the Circumpuna, and was perhaps constituted as a 

political center of the RGSJB during the LIP, possibly consolidated during Inka administration.  
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