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Abstract 

The goal of this dissertation is to investigate the effects of intensified and specialized camelid 

pastoralism on Andean societies, with specific focus on the Chavín culture, ca. 3,000 B.P. This research 

explores the hypothesis that the intensification of camelid pastoralism changed the lifeways of people 

living in the vicinity of monumental centers by increasing their access to a broader range of resources 

than were previously available, thus changing the nature of their economic base and increasing 

interregional interaction. I specifically look for the presence of intensified pastoral and agropastoral 

systems that may have initially been organized at the household level. Such intensification would have 

changed regional economies and led to the increasing spread of ideas and culture in the Central Andes. 

The Chavín culture is a well-known phenomenon in the Andes that resulted from a coalescence of 

previously established subsistence economies, innovations, architectural styles, iconographies, and 

ideologies. In essence, it was actually nothing new; what was “new” was its pervasiveness across 

ecologically diverse regions. The mechanism for this Andean cultural florescence, however, remains 

unclear. The pastoral economy in the Andes is multifaceted; llamas are used for meat, bone, sinews, and 

traction while alpacas are used for meat, bone, sinews, and fleece. Llama caravan trade once was the 

primary mode of transporting goods across the varying horizontal and vertical environmental zones of the 

Andes. This broad network allowed for increased interregional communication and interaction as 

networks grew in complexity and depth. I argue that intensive camelid pastoral economies produced the 

conditions necessary for the rapid and far-reaching spread of Chavín and that the broad, multi-faceted and 

multi-site study presented here will add to our understanding of the causes and processes of changes that 

took place during this time period.  
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I explore zooarchaeological, archaeobotanical, and stable isotope data from Chavín de Huántar, 

and a contemporaneous albeit smaller site, Atalla, to measure intensification and integration of 

domesticated camelid pastoralism into early Andean societies. I use data from previously excavated 3,000 

B.P. sites to 1) identify plant food resources and thus the regions involved in interregional trade; 2) 

determine regional interconnectedness; 3) reconstruct pastoral mobility patterns; and 4) determine the role 

camelid pastoralism played in the exchange of culture across the region while Chavín de Huántar was an 

active civic-ceremonial center.   
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Chapter 1. Introduction 

For the Inca (ca. 500 – 600 B.P.), camelids – llamas, alpacas, guanacos, and vicuñas – were 

controllable, mobile wealth that was key to moving goods among and within Inca settlements throughout 

the Andean region. This top-down, state-run system provided Inca subjects, workers, and military 

conscripts with the resources needed to make the state operate efficiently in the environmentally-diverse 

Andean region. All of this movement of resources occurred within a system of reciprocal exchange that 

actively suppressed external economic activities such as bartering and markets. Resources were carried on 

the Qhapaq Ñan, or Inca road system, on the backs camelids, specifically llamas, in order to reserve 

human energies for other tasks. All camelids were the property of the state and thus occupied a position 

integral to the Inca infrastructure (de la Hoz 1968; Pizarro 1978). However, this top-down manner of 

camelid use was a relatively late development in Andean prehistory, with multiple systems existing 

before the Inca. For earlier southern highland Andean political entities such as the Tiwanaku and Wari 

(ca. 1000 – 1400 B.P.), camelids, too, provided a multi-use resource (Lynch 1983). At this time, camelid 

pastoralism, which provided meat and fleece, complemented agriculture.  Also of importance, was the 

ability to move goods across the Andes, which allowed both Tiwanaku and Wari to establish colonies 

outside of the highlands, particularly on the South Coast of Peru. And it is with Tiwanaku and Wari that 

scholars argue for initial state control of camelid herds (see deFrance and Thornton 2016). Prior to 

Tiwanaku and Wari, however, control of camelid herds was likely more balkanized and varied. Between 

ca. 1400 – 2200 B.P. consistent coastal camelid husbandry existed at Moche sites on the North Coast of 

Peru (Shimada and Shimada 1985), and these animals were incorporated into broader ritual patterns on a 

massive scale for the first time (Goepfert and Prieto 2016). That said, it is argued herein that these 

multiple functions of camelids developed far earlier in Andean prehistory. 

When pastoral systems were first intensified beyond initial camelid domestication, they were 

likely organized at the household level and provided an additional measure of autonomy and 

predictability for those who raised camelids. The first significant intensifications and diversifications of 



 
 

2 

 

camelid pastoral systems occurred between ca. 3300 – 2400 B.P. Overall quantities of camelid faunal 

remains increase over this 900-year period, and, perhaps not so coincidentally, a relatively homogeneous 

culture spread across the Central Andean Region. This culture – the Chavín culture based at Chavín de 

Huántar – was the first prehistoric Andean culture to spread widely across the Central Andean Region 

(see Figure 1). 

 

 

Figure 1. Map of sites active at 3000 B.P. in the Central Andean Region. Redrawn from Burger 1992. 
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This was a dynamic period during which people at multiple ceremonial centers were actively interacting 

with each-other, albeit in a manner as yet poorly understood. Competition, cooperation, and other 

relations among centers are embodied in the material culture found at ceremonial centers. This is due, in 

part, to the diversity of ecology and environment of the Central Andean Region itself, which provided for 

a variety of forms of resource exploitation and cultural expressions. 

The Central Andean Region stands out as a region of cultural and environmental diversity due to 

its vertical nature and highly compressed ecozones. As a result, a variety of resources from adjoining 

ecozones is readily available to peoples living in any one of those ecozones. These resources came to be 

exploited differently through time and eventually provided the basis for the highly efficient economy of 

the Inca state. While there is clear evidence for long-distance exchange by 3000 B.P., the nature of the 

interactions involved in that exchange remains to be understood. In many cases it appears that the 

foundation for Andean complex society was provided by the exploitation of ecological diversity. The 

ability to efficiently exploit the diverse ecozones of the Central Andean Region provided cultural groups 

with opportunities to expand beyond their points of origin and interact with other societies.  

 Precocious monumental ceremonial centers such as Kotosh, Kuntur Wasi, Montegrande, and 

Santa Ana La Florida were established long before the earliest monumental architecture at Chavín de 

Huántar (ca. 3300 B.P.; Kembel and Haas 2013), it was at least by this time that monumental centers, 

located from the coast to the highlands and into the eastern tropical forest, gained varying amounts of 

social influence over local and non-local peoples while interacting with each other in different ways. 

Some of these centers appear be have been linked to the extraction and production of a specific important 

resource, such as obsidian in the case of Campanayuq Rumi (Matsumoto 2010) or cinnabar in the case of 

Atalla (Young 2017; see also Chapter 4). Other centers (e.g., Kotosh, Kuntur Wasi, Pampa de las Llamas, 

Taukachi Konkan, Montegrande) appear to have served principally ceremonial purposes.  

 As previously mentioned, monumentality in the Central Andean Region was well established at 

this time (ca. 3300 – 2400 B.P.). However, the principal novel features of this period were the intensity 
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and diversity of interactions among different groups, or, perhaps, interactions among different groups are 

more archaeologically visible for this time period. It was also at this time that domesticated camelid 

pastoral systems, particularly camelid caravans, were intensified to serve specific functions. Despite the 

fact that these intensified pastoral systems imply functional specificity as far as the camelids are 

concerned, they also promoted plasticity in lifeways for those who practiced pastoralism. Furthermore, 

caravans provided people with the ability to move and access bulk goods from distant places in a 

relatively short period of time. These features – plasticity, capacity, and speed – allowed for diverse 

interactions among highland centers to occur simultaneously. As such, we see a “homogeneous,” 

international or “cosmopolitan” (sensu Hannerz 1996) (Young forthcoming) culture – Chavín – appearing 

across the Central Andean Region beginning at ca. 3000 B.P. The cultural similarity among the sites that 

we observe for this time period, in turn, contributes to the consistent use of the concept of “horizons” 

within Andean archaeology. A main aim of this dissertation is to demonstrate that this was a dynamic 

time period that warrants the use of detailed multi-proxy studies in order to better understand the 

dynamics of this pivotal period in Andean prehistory.  

Structure of the Dissertation 

 The site of Chavín de Huántar, and thus the Chavín religion, are points of focus for this 

dissertation. As is discussed in Chapter 2, Chavín de Huántar was a monumental pilgrimage center that 

appears to have influenced many Central Andean sites, including that of Atalla1, far to the south. Pilgrims 

would have brought goods – both luxury and staple – from their regions to represent their local 

ceremonial center and establish a connection with the Chavín religion, gain status at their home centers, 

and to exchange for local goods. Pilgrimage and exchange, however, are not necessarily mutually 

exclusive categories, and within the archaeological record are largely indistinguishable. Moreover, the 

economic benefits of pilgrimage and pilgrimage centers should not be ignored. The influx of non-local 

visitors – regular or periodic – would have provided locals access to goods that they may not have 

                                                           
1 Atalla was excavated by Michelle Young of Yale University for her doctoral dissertation. She has given me 

permission to analyze and publish the materials discussed herein. 
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otherwise encountered, and vice versa. Indeed, the economic gain may have outweighed the social gain 

for pilgrims, and, in fact, exchange may have been the principal goal of the journey and not the religious 

prestige. Furthermore, the material result of pilgrimage and long-distance exchange may be 

archaeologically indistinguishable, nor should they necessarily be distinguished. Long-distance exchange 

may be direct, meaning that one group travels with its products to another location to exchange for 

products produced in that locale. Exchange may also be indirect or down-the-line, in which case the 

products make their way to distant locales through the agency of someone or something other than the 

group that produced the goods. The degrees of separation among these groups are greater than they would 

be for groups engaging in direct exchange. On the other hand, a pilgrim could bring an object from their 

region to the pilgrimage center, which again, archaeologically will appear identical: the appearance of a 

non-local object.  

 In this dissertation I discuss the extent to which domesticated camelid pastoralism acted as a 

catalyst for the spread of Chavín culture. I do this by examining materials from two distant sites: Chavín 

de Huántar, located in the Callejón de Conchucos, in present-day Ancash, Peru, and Atalla, located on the 

northern margin of the Rio Ichu in present-day Huancavelica, Peru2.  

 I address the following questions: 

- What was the nature of interregional interaction and exchange at ca. 3000 B.P. in ceremonial 

centers and domestic settlements? 

o What role did camelid pastoralism play in interregional interaction and exchange, and 

what form of camelid pastoralism was exploited? 

- Which resources were being exploited and did they differ by site? 

o Were non-local resources available to all sectors of society at these sites? 

 

                                                           
2 To specify further, Atalla is located to the east of the Cordillera Chonta and some 55km southwest of the Mantaro 

River. 
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The structure of the dissertation beyond this introduction (Chapter 1) includes six chapters and a 

conclusion. In these chapters, I make the case for the undeniable importance of camelid pastoralism to 

interregional interactions occurring around 3000 B.P. (see Figure 2).  

 
Figure 2. "Llama Puntero and Llamero in his Poncho". This llama demonstrates a "wild" color phenotype, despite the fact that 

this is the llama that leads the caravan at the behest of the llamero (caravan driver). From Walton 1811 (“An historical and 

descriptive account of the four species of Peruvian sheep, called carneros de la tierra”). 

  

Chapter Two provides an overview of exchange and interregional interaction in the pre-

Columbian Andes. I begin with a description of the environment as well as the ways in which different 

environmental zones are categorized and employed in archaeological research. I then move on to 

summarize major trends in the study of interregional interaction and exchange in the pre-Columbian 

Central Andean Region. I suggest that Andeanists should approach the issue of exchange more cautiously 

and avoid relying heavily on practices documented for more recent cultures such as the Inca. 

Chapter Three briefly summarizes a world view of pastoralism, followed by a more specific 

overview of Andean pastoralism. Since Pre-Hispanic pastoralism in the Andes is distinct from Old World 

pastoralism, it is important to highlight the origins, intensification, and spread of pastoralism that are 

specific to the Andean context. While camelid pastoralism, broadly, was and is important to Andean 
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cultures, I focus more specifically on caravans and the roles they played in pre-Columbian Andean 

society. I propose that for the Andes in particular, it may be more conceptually useful for scholars to 

examine human-animal relationships in terms of function rather than attempting to differentiate among 

the camelid species represented in the archaeological record. 

Chapter Four more thoroughly discusses the sites of Chavín de Huántar and Atalla as points of 

focus. I briefly summarize cultural antecedents to both sites as well as introducing their geographic and 

cultural contexts. In addition to the physical descriptions of the sites themselves, I explore the nature of 

the Chavín religion at this time. I then describe in greater detail the nature of the Chavín culture within 

and beyond Chavín de Huántar. Finally, I introduce Atalla as an important regional center as well as a 

place for the export of cinnabar around 3000 B.P., which linked it to the greater overall Andean economy. 

I demonstrate that while the Chavín culture appears to be a widespread, homogenous culture, this 

assessment of Chavín is superficial and merits more thorough investigation. 

Chapters Five, Six, and Seven cover the analyses carried out on collections from both Chavín de 

Huántar and Atalla, two contemporaneous yet quite different sites. In so doing, I create a more complete 

picture of the economies of both sites and their participation in interregional interaction. I chose this 

route, secondarily, to re-examine previously excavated materials that otherwise would have not been 

analyzed.  

Chapter Five illustrates the results of faunal analyses of materials from Atalla. First, I describe 

faunal analysis carried out at Atalla, paying particular attention to basic zooarchaeological measures. This 

analysis found that the pastoral economy of Atalla provided the site with sufficient economic 

independence, cultural currency, and agency to participate in the broader Pan-Andean economy as well as 

in a more local economy.  

Chapter Six provides the results of stable isotope analyses of oxygen (18O) and carbon (13C) 

that I carried out on multiple camelid teeth and one cervid tooth from Atalla and from Chavín de Huántar. 
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The results demonstrate that both sites practiced multifaceted pastoral economies that included fleece 

production and long-distance exchange as well as meat production.  

Chapter Seven presents the results of microbotanical analyses carried out on ceramics and stone 

tools from Atalla and Chavín de Huántar. I emphasize the wide variety of plant resources exploited by the 

people at both sites, which includes local highland resources as well as non-local lowland resources. I 

discuss the implications of non-local plant imagery at Chavín de Huántar and contemporaneous sites with 

respect to the plant species identified within the microbotanical assemblages from both Chavín de 

Huántar and Atalla. I conclude that the interaction networks in which both sites participated afforded 

people regular access to non-local goods that possibly came to serve as staple products.  

The final section of this dissertation, Chapter Eight, returns to the question of exchange at ca. 

3,000 B.P. I propose that camelid caravans provided peoples with a mobile market that functioned both 

within and outside of religious systems and afforded those peoples access to non-local resources through 

diverse types of exchange. Finally, I conclude that intensified camelid pastoralism was necessary for 

regular interaction among ceremonial centers and thus to the spread of their iconography, products, and 

ideas. I offer suggestions for approaches to future research in the Central Andean Region and emphasize 

the necessity of multi-proxy analyses when asking questions of Pan-Andean significance. 
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2. Exchange and Interregional Interaction in the Central Andean Region 

Introduction 

The Central Andean Region is distinct due to its compressed environmental variability, with 

mountains in many places being only 200km wide but rising to elevations in excess of 6,000 meters 

above sea level. Within this narrow region can be found a variety of discrete climates and environments to 

which Andean populations successfully adapted. This variability has provided unique challenges and 

benefits for those who inhabit the region. Traditionally, the environment of the Central Andean Region 

has been divided into three broad zones: the coast, the highlands, and the tropical forest. More recent 

scholarship, however, has further subdivided the region into specific ecozones based on ecology and 

environment as well as on human use. These zones together with their environmental and biocultural 

characterizations are crucial to understanding Andean cultures and their interactions and movements 

across the landscape as different resources become available in different regions. This differential 

distribution prompted early inhabitants to develop diverse means of acquiring resources, whether directly 

or indirectly, with one of the adaptations being based on mobility.  

Mobility, particularly vertical mobility, is a hallmark of Andean peoples today, with the tradition 

of movement and resulting interregional interaction having been well established for Andean prehistory. 

Neither altitude nor distance have served to impede mobility in South America, and people accessed 

different regions despite the intense topography of the region. Furthermore, shared religious or economic 

systems promoted increased interaction between groups widely distributed throughout the various 

ecological zones of the Andes. In order to better understand such interactions in the Central Andean 

Region, however, a working knowledge of Andean environments is necessary. 

Contexts for Exchange and Interaction: Ecozones and Environmental Variability  

In 1938, Javier Pulgar Vidal (1987) defined broad ecozones within Peru based on climate, 

elevation, vegetation, and fauna. In so doing, he drew on traditional Quechua and Aymara classification 

schemes and ultimately labeled these zones using those indigenous linguistic terms (Figure 3).  



 
 

10 

 

 

Figure 3. Locations of Pulgar Vidal's eight ecozones as they exist in modern Peru. National Geographic institute of Peru. 
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The division of the Andean region into eight distinct ecozones was Pulgar Vidal’s reaction to his 

dissatisfaction with the conventional, tripartite division of coast, highlands, and jungle. But while his 

categorizations provided an improvement in characterizing the landscapes of the Andes, he presented his 

regions as static and internally homogenous, with little mention of change through time. Furthermore, his 

ecozones as described were distinctly contemporary in their definition and function. They are those of a 

post-Conquest landscape that, itself, had already been modified starting with the initial human occupation 

of the region millennia earlier (Vidal 1987).  

Following the Pulgar Vidal scheme, beginning at the western limit of the continent is the chala or 

coast. This ecozone is largely defined by its hyperaridity and low altitude (<500 masl [meters above sea 

level]) that is characteristic of most of the region. Despite this area’s aridity, it is agriculturally productive 

when irrigated by water from the rivers originating in the highlands or by cyclical – although not entirely 

predictable – El Niño Southern Oscillation events (Caramanica et al. 2018).  

Immediately to the east (inland) of the chala lies the yunga. The elevation of the yunga ranges 

between ca. 500 and 2,300 masl. This ecozone is more temperate than the coastal chala and receives 50-

200 mm of precipitation, annually. The yunga provides an optimal agricultural environment, given its 

relatively higher precipitation and potential for river-fed irrigation. The areas called yunga by Pulgar 

Vidal also include the lomas – "fog oases" – that contain a specific vegetation profile that depends on 

seasonal fog-drop precipitation. These fog-blanketed hills bloom periodically and support different flora 

and fauna than does the surrounding area. Archaeological evidence indicates that these hills have been 

exploited since the Preceramic, beginning at least as early as 12,000 B.P. (Beresford-Jones et al. 2015).  

Above the yunga is the quechua ecozone at an elevation of ca. 2300-3500 masl. This zone 

receives 500-1,000 mm of precipitation annually, but due to the high altitude, it is subject to significant 

diurnal temperature fluctuations (~10ºC). Even given its variability in temperature as well as its high-

elevation and high-relief, the quechua is agriculturally productive. Many quechua landscapes were 

heavily modified by the construction of agricultural terraces, which increased the overall available surface 
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area of arable land. Above the quechua within the range of ca. 3,500-4,000 masl is the suni or jalca 

ecozone. This is similar to the quechua ecozone as it experiences similar precipitation and diurnal 

temperature fluctuations although with greater extremes due to its higher altitude.  

Above the suni at an altitude of ca. 4,000-4,800 masl lies the puna or altiplano. This ecozone 

consists of relatively low-relief grasslands that are ideal for camelid pastoralism. While the puna/altiplano 

term is used to represent a large swath of grassland, it is actually a patchy mosaic of diverse environments 

ranging from humid (e.g., the bofedales) to arid (e.g., the puna de Atacama), which allow for a range of 

human-environment interactions. The puna receives 200-1,500 mm of precipitation per year that is 

frequently in the form of snow or hail. Temperature fluctuations have the potential to be more extreme 

than for either the suni or quechua ecozones, and as such, they can vary by 20ºC over the course of a 

single day, although average annual temperature variation is only about 5ºC.  

Elevations of 4,800 masl and higher are classified as janca or cordillera. These areas are 

characterized by high-relief snow-covered peaks that are devoid of permanent populations of large 

mammalian fauna. Temperatures are frequently below freezing, and precipitation is almost exclusively in 

the form of snow.  

Turning to the eastern slopes of the Andes, the ecology of this region is drastically different than 

that of the western slopes due to weather patterns. Although the terms “yungas”, “quechua”, and “suni” 

are also employed for ecozones in this area, there are two additional zones. Between 400 and 1,000 masl, 

the landscape is classified variably as rupa rupa or selva alta – warm, humid cloud forests that receive 

variable precipitation depending on latitude. Below that is the selva baja or omagua lying at 80 to 400 

masl. This ecozone is hot (average annual temperature is 24ºC), humid, and rainy, with annual 

precipitation ranging between 1,000-5,000 mm. However, areas of the selva baja south of 10º south 

latitude generally experience more seasonal variability than do those closer to the equator. While the selva 

is often thought of as a large swath of dense forest, the selva baja consists not only of humid tropical 

forests but also seasonal tropical savanna. Both uplands, which do not flood seasonally, and dynamic 
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floodplains contribute to a patchy landscape. Generally speaking, these two broad categories are occupied 

and used by humans in very different ways.   

Figure 4. Tosi's land and vegetation characterizations of modern Peru. While Tosi’s land characterizations are 

similar to those defined by Pulgar Vidal, Tosi’s has the added benefit of highlighting detailed differences in the 

environment and seasonal change in land cover types. 
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As an alternative to Pulgar Vidal’s characterizations, we may also consider ecological 

characterizations based on Leslie Holdridge’s3 biological life zones, which take into account the ecology, 

temperature, and precipitation for any given locality (Holdridge 1967). Joseph Tosi (1960) used these 

parameters to create an Ecological Map of Peru that includes 34 distinct, although at times overlapping, 

ecozones spanning the coast, highlands, and tropical forest (Figure 4). While such an array of ecozones 

can be daunting to conceptualize and employ, it provides a more nuanced perspective of the diversity of 

the Central Andean Region. Some areas described by Tosi represent little actual land surface and may 

shift with changes in regional climate, so the level of detail included in Tosi’s assessment of the Central 

Andean landscape is far greater than that of Pulgar Vidal’s.  

Tosi’s characterizations provide a detailed view of the Central Andean landscape, specifically 

when considering the dynamic nature of the environment. It is problematic to think of ecological zones as 

being static, homogenous units of landscape that have undergone no change. Given the diversity and 

plasticity of the environment, ecozones (or life zones) can best be employed as models for the actual 

environment. Models of ecozones that include human relationships with the land, such as that of Pulgar 

Vidal, provide archaeologists with a useful baseline from which an assessment of interregional exchange 

may begin. There are a multitude of different areas present in the Central Andean Region that provide a 

variety of different products, and these ecozones are exploited in an equally wide range of ways. 

Ancient and Current Ecozones 

We cannot consider the environments of Peru that we see today to be true representations of the 

eight zones that Pulgar Vidal (1987) observed more than 80 years ago much less those that existed 

centuries or millennia earlier. While the climatic and biological variability within and between ecozones 

may be substantial, the zones are relatively easy to access. They also provide categories useful for 

discussing interregional interaction. But while these models help to delimit basic boundaries for research, 

                                                           
3 Holdridge originally published this work in 1947 but updated it in 1967. 
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studies of the paleoclimates of the Central Andes during the Holocene warrant note. 18O analysis of the 

Huascarán ice core in the Cordillera Blanca of what is today central Peru has documented climatic 

fluctuations dating back to the Pleistocene. Between ca. 3,800 and 2,200 B.P., 18O was somewhat 

depleted compared to present levels, which suggests lower temperatures overall with more extreme 

temperature fluctuations at higher altitudes (Thompson et al. 1995). Furthermore, glacial advance before 

1,350 B.P. suggests a possible 150 meter descent  in the limits of ancient ecozones (Wright et al. 1989). 

For example, the areas of Peru that today we consider to be part of the quechua ecozone may actually be 

150 meters higher now than they were in prehistory. Today, Andean ecological zones are slowly shifting 

upward, with some of the highest recorded planted potato fields now lying at 4500 masl (Sayre, Stenner, 

and Argumedo 2017). Farmers are increasingly forced into higher, more precarious fields to plant their 

staple crops due to the growth requirements of potatoes (Sayre, Stenner, and Argumedo 2017), suggesting 

that lower arable land may have been available before the industrial era. Even since Alexander Von 

Humboldt’s 1802 expedition and characterization of Andean vegetation zones on the Chimborazo volcano 

in Ecuador, the maximum altitudes of vegetation growth zones have shifted upward – in most cases more 

than 500 meters (Morueta-Holme et al. 2015). 

These data serve as a cautionary note for archaeological studies of Andean interregional 

interactions, subsistence practices, settlement patterns, and exchange. We should not assume that the 

environments and climates we observe today are representative of what existed in the past, and we should 

be cautious when referring to these modern data with relation to the archaeological record. Nonetheless, 

regardless of the current or past stratification of environmental zones, the use of today’s situations as 

models do provide a useful basic framework for conceptualizing human-environment interactions, and as 

such, I continue to refer to Pulgar Vidal’s eight ecozones within this dissertation as contexts for the 

exchange and interaction that took place across the Andes at earlier times.  



 
 

16 

 

Archaeology of Exchange 

Anthropological treatment of exchange in the Andes has focused primarily on the material and 

methodological features of trade itself, with studies of raw material sourcing dominating the academic 

conversation (e.g., Burger and Glascock 2000; Burger, Lane, and Cooke 2016; Cooke et al. 2013; 

Tripcevich 2010). More generally, in the study of pre-modern exchange and trade world-wide, two 

approaches – formalist and substantivist – frame discussions (Earle 1982). Formalist approaches focus 

primarily on efficiency, maximization, and rational decision making of groups when carrying out 

exchange. As such, groups, not individuals, are seen to create the system of distribution and the value of 

goods. Individuals are expected to make economic decisions based on the constraints identified by the 

group. Consequently, formalist approaches invite the expectation that exchange systems should leave 

predictable archaeological signatures. Conversely, substantivist approaches focus on the social and 

political contexts of exchange. They view exchange as an integral part of a social process that supports or 

maintains the political and ideological systems in which it exists (Dillian and White 2010). Thus 

exchange is dictated by ideological or social obligations and is embedded within society as a feature or 

characteristic of the society itself (Polanyi 1957). However, exchange, in whichever form it takes place, 

always takes place within a social context and is embedded in a social relationship that may be more or 

less strong. 

Exchange and Interregional Interaction in the Andes  

 

As noted previously, the Andean region includes an impressive variety of vertically and 

horizontally dispersed environmental zones, each with different flora, fauna, and productive capacities. 

Horizontal expanses, too, are by no means homogenous and are environmentally diverse. Many peoples 

of the Central Andean Region have taken advantage of this ecological diversity to meet their own needs 

through variably intensive exploitation of various landscape. Whether by taking advantage of seasonally 

available resources on a scale of hunting and gathering through agriculture, environmental diversity in the 

Central Andean Region provided the foundation for the rise of complex societies. One particularly 
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intensive example of Prehispanic landscape use is seen in the establishment of colonies by the Inca in 

complementary ecozones. This is referred to by John Murra as the “vertical archipelago” – a designation 

stemming from his synthesis of observations by Europeans of Inca life that were made ca. 30 years after 

the conquest, which he framed within a strongly substantivist theoretical perspective (Murra 1980; 1972). 

The vertical archipelago subsistence model is characterized as one in which a central settlement 

(“nucleus”) in one ecozone establishes and maintains satellite colonies (“islands”) in other ecozones. 

Generally the ecozones for nucleus were in the quechua4 (Murra 1972: 65), or in the altiplano/puna5
 

(Murra 1972: 77).  

 Control of these satellite colonies by the Inca via kinship ties afforded the nucleus settlement 

access to the resources available in each colony. Therefore the nucleus did not trade with other groups but 

rather worked within a system of redistribution and reciprocal labor extracted from the colonies. 

Resources from the ecozones were exploited simultaneously by multiple communities in their respective 

satellite colonies. For example, one field could have been cultivated and harvested by multiple ethnic 

groups with specific portions of the field serving to delineate the areas for which each group was 

responsible. D’Altroy and Earle (1985) define two spheres of the Inca economy – the local and the state. 

Local economies were multifaceted and included intensive maize agriculture, tuber and quinoa 

agriculture, and camelid pastoralism depending on the community's location. Within the state subsistence 

economy, goods and labor (in specific quantities that were determined annually) were mobilized and 

allocated to fund state activities. It was under these auspices that staple goods were produced in surplus 

and stored (D’Altroy and Earle 1985). Given the spread of diagnostic material culture and the distribution 

of Conquest Period language groups, Murra proposed that this system may have been based in similar, 

                                                           
4. In this case, Murra gives the example of the Chupaychu, subjects of the Inca and later of the Spanish as recorded 

in the visita by Iñigo Ortiz [1562]. The nuclear settlement of the Chupaychu was located at an elevation amenable to 

the farming of tubers, while satellite colonies were established in the puna and coast to take advantage of those 

resources.   
5 Murra refers to the Lupaqa as herders with nuclear settlements in the altiplano and satellite colonies in oases on the 

coast, in what are currently known as the Moquegua, Peru and Arica, Chile. 
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although pre-Inca, forms of transhumance or exploitation of complementary ecozones by distinct ethnic 

groups or states (e.g., Wari), with the Inca building on these archipelago antecedents. Furthermore, 

camelid caravans6 likely allowed communities to participate in this system of redistribution and 

reciprocity. Murra also recognized, however, that to infer unchanging, multi-ecozone exploitation by one 

ethnic group over thousands of years is unreasonable, especially given environmental and social changes 

(Murra 1972: 90).  

At the root of the Inca economic system was the extended family group or a kin-based (fictive or 

actual) system of community organization referred to as the ayllu. The hierarchically ordered ayllus 

functioned as the most basic productive groups above households that cooperated in the overall Inca 

economic system by participating in reciprocal exchange and mit’a (labor tribute/service) on a seasonal 

rotating basis (see Rowe 1946 and Zuidema 1962 for more detailed treatment of the roles of the ayllu). 

Mit’a (“turn” in Quechua) is the primary means through which the Inca extracted tribute in the form of 

mandatory labor, which included public service (e.g., road, terrace, or canal repair), agricultural 

production on state-owned lands (e.g., vertical archipelago colonies), or military service (D’Altroy 2001). 

The people who conducted mit’a work benefitted by having public services, access to staple products, 

feasts, and security. This entire system functioned within the parameters of – or at least the ideas of – the 

vertical archipelago and societal mutualism. In addition to mit’a, Inca administrators may also have 

extracted taxes on goods, particularly foodstuffs, brought to qolqawasi, or storehouses, to feed the people 

working at the qolqawasi. At Inkawasi, a qolqawasi located in the Cañete Valley, several sets of khipus 

(Inca knotted recording devices) were found with foodstuffs such as peanuts, chili peppers, and beans. 

These khipus contained fix numbers, which Urton and Chu (2018) interpret as a tax that was “siphoned 

off” the overall llama shipments of commodities to feed the people working at Inkawasi.  

Murra’s theories of direct control exacted by the Inca, and the concept of the vertical archipelago, 

in particular, were questioned by Murra’s contemporaries (Rostorowski 1970) and also by later scholars 

                                                           
6 To be more fully discussed in the next chapter. 



 
 

19 

 

(Van Buren 1996; Stanish 2010; Mayer 2002). Van Buren (1996) notes that the vertical archipelago 

model and archaeological investigations of the system perpetuate the idea that this system benefited all 

members of a society that maintained colonies in diverse ecological zones. Evidence for active 

participation or economic gain by commoners, however, is scant due to the focus by scholars almost 

exclusively on elite sectors of society. Stanish (1992, 2003) also argues that this “redistributive” system 

aided the state and that the ability to redistribute goods was rooted in the state’s capacity to organize its 

subjects and resources, rather than through being a wholly self-sufficient system. Mayer (2002) critiques 

Murra’s characterization of Inca economy as being heavily influenced by Karl Polanyi’s theories of 

economic organization of complex societies. Concerning markets, Polanyi (1957, 247) states that, “all 

goods and services, including the use of land, labor, and capital, are available for purchase in markets and 

have, therefore, a price; all forms of income derive from the sale of goods and services – wages, rent and 

interest, respectively, appearing only as different instances of price according to the items sold”. 

However, if we strictly adhere to Polanyi’s definition, markets appear only in very late, very specific (i.e., 

modern capitalist) contexts. Considering Polanyi’s concepts of markets, it is understandable that Murra 

would maintain the idea that the Inca economy was entirely based on reciprocity and redistribution. 

Murra’s ideas of the Inca economy were influenced by fervent, anti-capitalist sentiment, and thus he 

tended to underemphasize more bottom-up methods of exchange in favor of centralized, non-commercial 

distribution (Mayer 2002). That said, it warrants noting that Murra mentions that trade in the form of 

barter occurred when people gathered, particularly within the contexts of herds of animals grazing in 

common pasture in the lomas on the coast (Murra, Lechtman, and Wolf 2017, 47-48).  

Regardless of the above critiques, Murra’s work has continued to influence studies of the Inca 

state, such that economic systems based on reciprocity and redistribution are now considered one of the 

most distinctive features of South American complex society. Of course, we know the Inca economy best 

among all Pre-Columbian societies due to the Spanish records of daily life in the Inca Empire. However, 

the dependence upon such written records becomes problematic especially when it is assumed that Pre-

Inca societies far into the past had economic structures similar to that of the Inca. Presuming the existence 
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of highly-regulated societies implies that especially early Pre-Columbian cultures never responded to 

outside change and were static throughout their existence, and that later cultures inherited and maintained 

the same systems and traditions. While there do exist elements of Andean society that seem to have 

persisted for centuries or millennia (e.g., iconographic motifs, culturally significant materials, and some 

belief systems), projecting these traits forward or backward –especially traits concerning the economy – is 

fraught. Archaeological cultures should be evaluated based on their own manifestations that may or may 

not have derived from earlier societies and may or may not have been adopted by subsequent societies. 

Systems that are not necessarily based in reciprocity, for example long distance caravan-driven trade and 

barter markets, existed before the Inca, and other forms of exchange likely did as well (Nielsen 2013; 

Nuñez and Dillehay 1979; Rostorowski 1970; Salomon 1986). And even in the case of the Inca, for which 

it is often thought that very little exchange or covert economic activity existed outside of their reciprocal 

system due to the active suppression of non-state mercantile activities (Hirth and Pillsbury 2013), camelid 

caravans carrying state goods were subject to road-side marketing and barter (Garrido 2016), in which 

Inca state infrastructure was co-opted for private use. Moreover, in the northern reaches of the empire, 

production specialists – and especially those concerned with culturally-significant marine resources such 

as Spondylus sp. – were more common, with the result that more specific systems of exchange were 

present (e.g., axe currency [Hosler et al. 1990]). Hirth and Pillsbury (2013: 642) emphasize that:  

 “[w]hile Andean societies certainly differed from other state-level societies in the ancient world 

in many respects, their economic systems manifest the same accumulative and conservative 

structures present in other ancient economies. By this, we mean that economic systems regularly 

accumulated new forms of production and distribution as adaptations to social and political needs, 

while retaining and adapting preexisting economic structures to changing conditions”. 

 

Exchange and Interaction at 3,000 B.P.  

In the Central Andean Region, while we do see the advent of the Chavín religion and, with it, a 

relatively rapid spread of associated material culture, it does not appear that the religious leaders of 

Chavín society necessarily held control over the economy outside of the monumental center itself. As 

such, I find it analytically limiting to assume that exchange was completely ideologically or socially 

driven at Chavín de Huántar and other contemporaneous sites, such as Atalla. For the study of much of 
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Andean prehistory, however, substantivist approaches have maintained a position as the majority 

theoretical framework. This is especially true for studies of Inca economy, which depended on social ties 

and obligations to successfully exploit the full range of ecozones. As Murra notes for the Inca:  

“There are pressures here [in these particular circumstances] in facing these ecologic realities 

which [push] social organization techniques, such as reciprocity, to new institutional forms that 

we may not have seen elsewhere. We get our stimulation from other places where reciprocity 

coexists with the situation of social hierarchy and social stratification” (Murra, Lechtman, and 

Wolf 2017: 8).” 

 

The Chavín phenomenon, regardless of whether or not it should be considered a dominant 

cultural horizon due to the contemporaneous cultural diversity, was an expansive entity that was involved 

in various forms of interregional interaction. In reviewing the nature of exchange both within and beyond 

Chavín, we can see both local and non-local materials in both ceremonial and domestic sectors. 

Regardless of the social mechanism(s) employed, the ability to move among the various ecological zones 

afforded populations living in the Andes access to different regions and non-local resources – even if 

indirectly. Although we cannot know whether a redistributive system was or was not functioning within 

and beyond kin-based groups, we can say that even before the rise of the Chavín religion, people were 

taking advantage of the regular movement of goods between environmental zones via a well-developed 

system of camelid caravan exchange (see the next chapter). The economic and subsistence diversity 

facilitated by camelid caravan exchange provided a buffer against risk as well as access (directly or 

indirectly) to the resources of other environmental zones. People would become dependent – 

economically and/or socially – on the movement of these goods, and, consequently, this system would 

provide the necessary social conditions for the rapid and far-reaching spread of the Chavín religion.  

Returning to the idea of control of a maximum range of ecological zones, such as, at its most 

extreme, the system carried out by the Inca state, we can inquire as to this control at 3,000 B.P. While 

Chavín was not a state and likely did not directly control access to and the use of ecozones, we do see 

evidence for exchange between peoples from different ecozones. Non-local goods may have come to 

Chavín de Huántar in the form of pilgrim tribute to the cult. However, we see similar patterns of non-local 

goods accumulation at sites such as Atalla that are not thought to be principal pilgrimage centers. These 
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include both luxury goods (e.g., marine shell, semi-precious stone, obsidian, cinnabar, and ceramics) and 

more mundane goods (e.g., plant foods)7 that traveled via camelid caravan. Furthermore, it is likely that 

these routes used during the Chavín, which follow least-cost paths across the Andes (Contreras 2011) (see 

Figure 5), would 1500 years later be utilized by the Inca as part of their road system. I propose that, at ca. 

3,000 B.P., the Andean economy was not solely based on a system of redistribution and reciprocity. 

While these may have been important societal values, they were likely not the only means through which 

goods were moved among people. Instead, the economy was likely based on community production that 

was supplemented by long-distance exchange of resources via camelid caravan. I argue that this bottom-

up system facilitated the far-reaching spread of the Chavín religion, and, as further discussed in the 

following chapter, that camelid pastoralism was a prime mover for the development of what is recognized 

as the “Chavín Phenomenon,” or the “Early Horizon”.  

                                                           
7 The concept of luxury vs. mundane/quotidian is clearly socially constructed and is not a true dichotomy. 
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Figure 5. From Contreras 2011 (p.389). Both calculated least cost paths and formal stretches of the Inca 

road are highlighted in relation to raw material source locations and major archaeological sites. While 

the least cost paths are speculative and may lack cultural nuance, they help us to envision movements 

through different regions that are not necessarily under hegemonic control of a state. 



 
 

24 

 

Chapter 3: South American Camelid Pastoralism  

 In order to understand the importance of camelids and camelid caravanning to the Pre-Columbian 

peoples of the Andes, discussion of South American camelids and pastoralism more broadly is warranted. 

The Andes are home to four existing species of camelid. These comprise two domesticated forms: the 

llama (Lama glama) and the alpaca (Vicugna pacos) and their wild progenitors the guanaco (Lama 

guanicoe) and vicuña (Vicugna vicugna), respectively.  

In the Andes, pastoralism is an advantageous strategy especially in environmentally unpredictable 

areas, such as the puna. I define pastoralism as the use of camelids for their primary (postmortem) and 

secondary (antemortem) products by peoples employing a wide range of degrees of mobility from 

completely mobile to completely sedentary (Meadow 1992). This purposefully broad definition includes 

the management of, and dependence on, both wild and domesticated populations of camelids. The two 

forms of interaction go hand in hand in Andean environments and can be considered as the two ends of a 

wide range of camelid-human interactions. In this chapter, I introduce camelid pastoralism broadly. I then 

explain approaches to domestication and particularly to camelid domestication in the Andes and offer 

archaeological and ethnohistoric case studies in order to orient the reader toward the complexity and 

importance of Andean pastoralism, and more specifically the use of camelid caravans. The 

zooarchaeology of Andean pastoralism is complicated and multifaceted. Thus, to understand the nature of 

Andean pastoralism requires multiple approaches. 

Broad Views of Pastoralism 

 Pastoralism provides a form of risk mitigation and resource transformation for those who practice 

that lifeway. A key feature of pastoralism is that it provides wealth and resources, or a “walking larder” 

(Clutton-Brock 1990), which allows pastoralists to take advantage of localities that otherwise might be 

considered marginal to human subsistence. Such wealth on the hoof represents a culturally specific space 

from subsistence good to commodity, depending on the intensity, scale, and seasonality of the system. 

The development of pastoralism worldwide stemmed from continuity between early hunting strategies 
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that followed herds of animals through more intensive interaction, and then to intentional control of herd 

movements and reproduction (Meadow 1990). These economic strategies involved humans centering their 

livelihoods on animal husbandry8 in order to exploit both primary (meat, bone, sinew, fat, blood, hides) 

and secondary (traction, wool, milk) products. That said, Prehispanic Andean pastoralism has differed 

from other forms of pastoralism worldwide, as South American camelids generally have not been raised 

for their dairy products. Furthermore, their domestication was highly intentional on the part of humans 

and was not the result of a commensal relationship. However, this does not rule out the possibility that 

camelids were initially penned to provide a predictable and reliable source of food for hunter-gatherers in 

risky environments, and that such penning was the first step in the intentional manipulation of the 

movement, reproduction, behavior, and morphology of the wild South American camelids. 

Camelid Ecology and Behavior 

Animal ecology and behavior both contributed to eventual camelid domestication. Furthermore, 

there were likely multiple centers in the Central Andes, Northwestern Argentina, and Southern Bolivia 

where domestication occurred at different times in prehistory and featured different genetic mixtures of 

the wild progenitors (Moore 2016). Of the two wild camelids, guanaco have the most extensive 

distribution, ranging from approximately 8ºS to 55ºS (from Northern Ancash, Peru to the Tierra del 

Fuego) on both sides of the Andes. Genetic evidence currently supports the existence of two distinct 

subspecies: a northern form (Lama guanicoe cacsilensis; 8º-20ºS) and a southern form (Lama guanicoe 

guanicoe; 21ºS and farther south) ( Wheeler 1995: 276-277). Furthermore, the genetic evidence suggests 

that the northern guanaco is the wild ancestor of llamas (Wheeler, Chikhi, and Bruford 2006).  

In contrast to the guanaco, the vicuña occupies a considerably more constrained area (9º–29ºS; 

Ancash, Peru to La Rioja, Argentina) at elevations between 3,000 and 4,300 masl, i.e., in the puna. 

Genetic evidence and analysis of phenotypic characteristics indicate the existence of two distinct 

subspecies of vicuña: the northern form (Vicugna vicugna mensalis; 9º–18ºS) and the southern form 

                                                           
8 This term will appear commonly throughout this chapter. I use it to refer to the broad practice of tending to 

livestock.  
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(Vicugna vicugna vicugna; 18º–29ºS) (Wheeler 1995: 277-278). Much as with the guanaco, genetic 

evidence indicates that northern vicuña was the progenitor of the alpaca (Marin et al. 2007; Marín et al. 

2017; Wheeler, Chikhi, and Bruford 2006). The modern alpaca has the most restricted latitudinal range of 

any camelid (8º-20ºS; Ancash, Peru to Potosí, Bolivia) but can occupy a wide range of environments 

East-West from the coast to the puna, although their preferred environment is the wet, high altitude 

pastures (bofedales) (Wheeler 1995: 288). Two breeds of alpaca, huacaya and suri, exist today, having 

short, crimped fleece and long, wavy fleece, respectively.  

Llamas are distributed from 2º-27ºS (from Canar, Ecuador to Catamarca, Argentina) and, like the 

alpaca, can occupy a wide variety of environments (Wheeler 1995: 286). Two breeds of llama, chaku 

(finer fiber) and ccara (short, coarse fiber), exist today and are used as pack animals (Mengoni Goñalons 

2008).  

While the wild camelids occupy a relatively broad geographical range, they are more restricted by 

elevation than are the domesticated forms. This environmental restriction is especially useful in 

determining the extent to which these animals were brought outside of their natural zones during the 

process of domestication. Furthermore, it helps us understand where the most likely centers for 

domestication were, (Wheeler 1986). Much of the most convincing evidence for the process of camelid 

domestication and subsistence change in the Andes comes from the deeply-stratified deposits of high-

altitude cave sites where faunal and archaeobotanical remains preserve well despite the marked 

seasonality of the puna.    

The processes of managing, domesticating, and breeding were facilitated by the social structures 

of both species of wild progenitors. Various features of the guanaco and vicuña make them ideal animals 

for management and eventual domestication. The essential characteristic that allowed the early 

inhabitants of the Andes to manage and domesticate these animals was the animals’ social structure. Both 

vicuñas and guanacos are highly territorial and exist in both sedentary and migratory groups (Barreta et 

al. 2012). The demographic composition of guanaco groups varies seasonally, but during the summer a 

group includes one male and several females and juveniles. The social structure of vicuñas is somewhat 
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different in that vicuña defend their territories year-round in groups consisting of one male and several 

females and juveniles. These behaviors likely afforded humans inhabiting the puna the ability to predict 

and exploit camelid movements and breeding periods eventually to the point of actively managing them 

(Rick 1980; Stahl 2008). As Wheeler (1995: 279) notes:  

“no agriculture is practiced in the area [puna] today9, and grazing ungulates represent the most 

reliable food resource. This is due to their mobility during periods of drought and their ability to 

convert dry, ligneous puna grasses into a source of stored protein which can be utilized for human 

consumption”.  

Camelids acted as a predictable, reliable resource for South American hunter-gatherers before they were 

domesticated, and it is likely this predictability facilitated their domestication. 

Defining and Describing Domestication 

Consideration of domestication and management are fundamental to any discussion of the South 

American camelids. Today the idea that an animal has undergone genetic and behavioral manipulations 

by humans may seem relatively clear, but it is the process by which this occurred that is unclear, with 

South America being no exception. Zeder (2006:106) emphasizes that this process should be described 

and defined as falling somewhere along a "continuum of increasing human intervention ranging from 

predation to genetic engineering in which there are varying degrees of investment in altering an animal's 

natural behavior (its movement, breeding schedule, or population structure) to suit human needs.” In other 

words, human intentionality is the critical factor in distinguishing varying kinds and degrees of human-

animal interactions.  

While “domestication” as a process is a useful concept when conceptualizing the relationships 

between humans and animals, from a practical perspective the nature of the human-animal relationship 

may be difficult to identify. This is especially true for the South American camelids due to their 

morphological similarities.  

                                                           
9 It should be noted that this is not necessarily true today. Climate change has pushed the limits of agriculture 

upwards into the ecozone that was traditionally thought of as the puna (Sayre, Stenner, and Argumedo 2017). 
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There are few characteristics of the camelid skeletons that can be securely employed to 

differentiate between guanaco, vicuña, llama and alpaca. As far as identification of their remains to 

species and to sex are concerned, this is difficult to carry out successfully because the sizes of the 

domesticates and of their wild progenitors overlap, and furthermore, there is little sexual dimorphism. 

One reliable technique is to analyze aspects of dental morphology (Wheeler 1984; 1995). While the 

deciduous and permanent incisors of guanaco and llama are indistinguishable, collectively they are 

different from vicuña and alpaca permanent incisors, which are also distinct one from the other. However, 

vicuña and alpaca deciduous incisors are indistinguishable (Mengoni Goñalons 2008: 64). As for 

osteometric studies, they only allow for groupings camelid remains into size ranges, which is problematic 

because domesticated camelids overlap in size with their respective wild progenitors (Mengoni Goñalons 

2008). Direct evidence for domesticated llamas and alpacas or for wild camelids includes osteometric 

variability among the species, tooth morphology, and load-bearing pathologies. Indirect evidence for the 

presence of llamas and alpacas or for the management of wild camelids includes identification of 

mortality patterns in the zooarchaeological assemblage that can be considered to be different than those 

normally occurring in unmanaged populations. Camelid fiber can also be used to identify species, but this 

is contingent on preservation and taphonomy. In addition, measurements of fibers are based on modern 

individuals that may not represent the diversity of ancient camelids (Wheeler, Russel, and Redden 1995).  

Beyond faunal remains, additional lines of evidence may be used to interpret human-animal 

relationships in the Andes. Examining archaeological contexts for specific pastoralist-related structures – 

for example, corrals and pens – can help corroborate zooarchaeological characterizations (Mengoni 

Goñalons 2008). Artistic representations of camelids are well-known to archaeologists. Rock art featuring 

pregnant camelids (Bonavia and Ravines 1968) (Figure 6a) and hunting scenes (Cardich 2006) are not 

uncommon at Pre-Ceramic cave sites, and camelids feature prominently in later ceramic (Figure 6b) and 

textile (Figure 6c) iconography. Given that artistic representations of camelids appear in Andean 

prehistory as early as ca. 5,000 B.P. (Bonavia 2008) and attest to the long-lived importance of human-

camelid relationships, they are not reliable markers for the beginnings of domestication nor for intensive 
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pastoralism. More reliable images for demonstrating the nature of the impact of humans on camelids in 

the Andes would include camelids depicted with packs, bridles, and other paraphernalia, but these do not 

appear until later in Andean prehistory.  

Animal management is another concept that is linked to the process of domestication and includes 

intentional sets of activities that may or may not lead to domestication. Here, I use the term 

“management” to refer to controlling or maintaining wild populations for the benefit of humans. In the 

Andes, management can range from selective hunting or culling to capturing and penning wild animals. 

Considering the issues mentioned above with respect to identifying domestication archaeologically, 

management may be equally as challenging to identify, with the result that zooarchaeologists are 

increasingly employing genetic and isotopic analyses. Genetic analyses help to better understand the 

population history of South American camelid genera and reveal the complexities therein (see Wheeler 

1995; Wheeler, Chikhi, and Bruford 2006). Isotopic studies provide a lens into a variety of human-animal 

relations, as they allow us to determine how and where the animals lived by examining proxies for diet 

and mobility (Goepfert et al. 2013; Szpak and White 2013; Dufour et al. 2014; Szpak et al. 2014; 

Thornton et al. 2011).  

Recently, scholars have shown that “domesticated species” may not be as genetically 

differentiated from “wild forms” as previously thought, particularly those relating to transport animals 

(Marshall et al. 2014). The problem comes with introgression between herded and free-ranging animals as 

well as between different species of camelids, both wild and domestic. Camelids under selection by 

humans interbred with wild populations. In addition, South American domesticated camelids can 

interbreed and produce viable offspring (Wheeler 1995). 
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A)  B)                   

C)  

Figure 6. A) Rock art from Cuchimachay, Peru demonstrating a camelid herd as well as pregnant camelids. (Figure from 

Bonavia 2008). B) Moche vessel from Bonavia 2008: “FIGURE 4.18. Loaded male llama. Here the animal is standing up. On 

top of the bundles a man lying face down grasps the llama’s neck with his legs while holding onto the back part of the animal 

with his hands. The llama has a simple, halter-like rope harness. Moche IV (20.3 cm long and 22.6 cm high). Photo by Duccio 

Bonavia. MNAAH (C-01482 [1/2449]).” C) Slit tapestry bag depicting camelids. Date unclear, although likely post AD1300 

(Peabody Museum of Archaeology and Ethnology; Cat. No. 44-31-30/4288). 
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Camelid Domestication 

As discussed above, today there are four existing species of South American camelids consisting 

of two domesticated species and their respective wild progenitors.10 These are the llama (Lama glama; 

adult weight 85-140 kg), the alpaca (Vicugna pacos; 55-65 kg), the guanaco (Lama guanicoe; 85-140 kg), 

and the vicuña (Vicugna vicugna; 35-50 kg). The llama and alpaca are the domesticated species, and the 

guanaco and vicuña are their respective wild progenitors (Mengoni Goñalons 2008)11.  

Although both wild and domesticated camelids were undoubtedly an essential resource in the 

Andes and surrounding area and have maintained this position for millennia, they were not as ubiquitous 

initially in human-related archaeological sites as they became later on. Depending on location, camelids 

do not appear at all in many South American zooarchaeological assemblages from hunter-gatherer sites. 

For example, at such sites in the lower elevations of the North-Central Andes, camelid remains are 

conspicuously absent. (Dillehay 2011). The hunters and gatherers who occupied these sites thrived on the 

resources available close to home and do not seem to have depended on fauna from outside of their 

catchment areas. 

Humans appear to have coexisted with and exploited camelids from the earliest occupations of 

the high South-Central Andes by approximately 12,400 BP (Rademaker et al. 2014). At Guitarrero (Wing 

1980), Telarmachay (Wheeler 1984; Wheeler 1995), and Pachamachay (Rick 1980) caves, there was an 

increase in the exploitation of camelids over time, which is an example of early resource intensification in 

the most traditional sense of the term, namely, subsistence being focused on fewer resources with an 

overall decrease of the diversity of protein sources. As argued by Rick (1980), however, a group must 

strike a balance between subsistence needs and herd maintenance. The early and profound, understanding 

                                                           
10 For more on the genetic confirmation of this taxonomic split, see Marín et al. (2017). For many years, it was 

assumed that the guanaco was the wild progenitor of both the llama and the alpaca.  
11 While camelids are the only large-bodied domesticate native to the Americas, they are not the only large-bodied 

ungulate in South America. Various species of deer also inhabit the region, are regularly identified from 

archaeological contexts, and factored prominently in many subsistence strategies (e.g., Miller and Burger 1995; 

Nesbitt, Weber, and Schroll in prep.). Furthermore, there are three species of tapirs that are native to South America 

and are found in ceja de selva and selva faunal assemblages (Miller and Gill 1990; Alves and Calleffo 1996; Stahl 

and Athens 2001). 
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of sustainable herd management formed the basis for intensified, yet diverse, pastoral regimes later in 

Andean prehistory.  

It is now becoming increasingly apparent that the history of human-camelid interactions, and thus 

domestication, are far more complicated than previously believed. This process, occurring even to the 

present, likely occurred in multiple locations. There are three likely centers of domestication for llamas: 

Northwestern Argentina, Northern Chile, and the Central Andes of Peru, and one for alpacas: the wetter 

Lake Titicaca Basin (Moore 2016). In addition to the difficulties of identifying concrete loci of 

domestication, archaeologists are also faced with the issue of timing. What we see in the 

zooarchaeological record represents a snapshot that is a result of human-animal interactions carried out 

over time. As such, scholars have suggested myriad dates that mark domestication ranging from 9,500 – 

3,500 B.P. (Wheeler 2012). 

Moore cites five lines of evidence currently being used to illuminate the history of human-

camelid interactions in South America: range extension, changes in body size, herd mortality, 

archaeological fibers, and animal control with corrals and pens (Moore 2016). These lines of evidence 

must be examined together on a regionally specific basis due to the variability in wild progenitor 

populations and environment. For example, the guanaco has the one of the longest north-south range of 

any large-bodied domesticate, estimated at approximately 6,000 km, while the vicuña has a north-south 

range of just 3,000 km. As a result, humans and camelids interacted differently depending on the 

environment, and the Central Andes and Southern Andes are very different environments. Evidence for 

camelid domestication is summarized in Table 1. 

Much like the advent of pastoralism in other parts of the world, camelids and humans developed a 

symbiotic relationship for thousands of years before humans began employing more extractive forms of 

animal husbandry. What we see later in terms of pastoral intensification in Andean prehistory fits well 

with Moritz’s definition of pastoral intensification as, “the process of increasing the productivity of 

animals through capital or labour inputs or technological innovation” (Moritz 2012: 421). Domestication 

is not a prerequisite for pastoralism. Intensive exploitation of wild animal populations, for example those 
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seen at Panaulauca (Rick 1980), Guitarrero Cave (Wing 1980), and Telarmachay (Wheeler 1995), 

demanded in-depth knowledge of animal behavior and ecology.  

Table 1. Select examples of evidence for camelid domestication across the Andes. 

Taxon Type of Evidence Site Date Source 

Camelid High frequency of neonatal 

animals 

Panaulauca, Peru 9,500 B.P. Rick and Moore 

1999; Moore 1989  

Camelid  Herd mortality skewed 

younger 

Telarmachay, 

Peru 

6,000 B.P. Wheeler 1982;  

1985 

Llama Camelids in the low valleys Ayacucho, Peru 6,000 B.P. Wing 1986 

Alpaca Body size shift Telarmachay, 

Peru 

6,000 B.P. Wheeler 2012 

Camelid Limb size shift Panaulauca, Peru 5,500 – 3,000 B.P. Moore 1989 

 

Llama Body size shift Northwest 

Argentina 

5,000 B.P. Olivera and Elkin 

1994 

Llama Llama-range fiber size Argentina 3,500 B.P. Reigadas 2010 

Camelid Camelid in Ecuador Peñón del Rio, 

Ecuador; Pirincay, 

Ecuador 

3,200 B.P. Stahl 1988; Miller 

and Gill 1990 

Llama Camelid on the coast  3,000 B.P. Pozorski and 

Pozorski 2006 

Camelid Camelids in northern Peru Northern Peruvian 

Coast 

2,500 B.P. Shimada and 

Shimada 1985 

Camelid Camelids in eastern 

Argentina 

Chaco-

Santiagueña, 

Argentina 

1,650 B.P. Del Papa 2015 

 

Further Developments 

 Adoption of more intensified forms of camelid pastoralism occurred ca. 3,500 B.P. on the 

Bolivian altiplano in the Lake Titicaca Basin as the climate stabilized and human populations increased. 

This novel system was initially integrated into existing subsistence economies based on hunting/fishing, 

gathering, and agriculture by low-level food producers and functioned in a manner complementary to 

existing subsistence strategies (Marsh 2015). In part, it is reasonable to believe that these subsistence 

categories have not always been unilateral or mutually-exclusive with people practicing pastoralism 

continuing to hunt wild game, gather wild foods, and cultivate (Moore 2016), and thus engaging in 

multiple subsistence economies. The advent of pastoralism in the region was marked by a level of 

cooperation among those communities that practiced early animal husbandry, agriculture, and hunting and 
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gathering modes of production (Browman 1974; Moore 2016). Thus, pastoralism and agriculture can 

often be viewed as parallel or complementary endeavors that are part of a single mutually-beneficial 

economy.  

Additional intensification of camelid pastoralism is documented in the Southern Andes near Lake 

Junín (Nuñez and Dillehay 1979) between 3,800 B.P. and 2,900 B.P. Those who practiced this more 

intensified form of pastoralism increased their connections with other regions, as seen through a greater 

variety of non-local goods such as tropical forest plants that have been identified in the Chinchorro 

cultural area of coastal Chile (Nuñez and Dillehay 1979: 67). This appears to be some of the earliest 

evidence from the Andes demonstrating the importance of camelid caravans, which allowed for efficient 

transportation of goods across this high-relief, diverse region. 

However, the earliest intensifications and spread of this economic system outside of the southern 

highlands remain poorly known, being the subject of only a handful of studies (Uzawa 2008; Uzawa et al. 

2017; Shimada and Shimada 1985; Szpak et al. 2014; Rick and Moore 1999). In the northern extent of the 

Andes (e.g., the lowlands and highlands of western Ecuador and Colombia (Stahl 1988)), less is known 

regarding the nature of pastoralism at its beginnings, and sites that do have evidence of camelid 

husbandry are generally quite late (ca. 1000-500 B.P.). Camelid husbandry was eventually practiced on 

the North Coast of what is today Peru, as well (M. Shimada and Shimada 1985b; Dufour et al. 2014; 

Goepfert et al. 2013; Szpak et al. 2014). Coastal camelid pastoralism during the Moche Period (ca. 1,300-

900 B.P.; Goepfert et al. 2013; Dufour et al. 2014) is well documented and has been identified for coastal 

sites much earlier, at ca. 3,800-2,200 B.P., as well (Szpak et al. 2014; Siveroni 2017).  

Pastoralism and Social Complexity 

After the domestication of the llama and alpaca, their economic importance in ecological zones 

outside those of their wild progenitors increased significantly. Here I present cases that focus specifically 

on the role camelids played in the spread of various Andean cultures and in the rise of complexity in the 

Andean region. Included are Tiwanaku, the North Coast of Peru, and finally a brief review of Inca 

camelid use. 
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Intensified pastoral systems have been implicated as the impetus for the origin and development 

of the Tiwanaku state (ca. 1,700-1000 B.P.) in the Lake Titicaca Basin of South Central Peru (Lynch 

1983; Webster 1993). The presence of various exotic goods including obsidian, basalt, metals, marine 

shells, peppers, cotton, fish, and hallucinogenic plants, indicates not only a broad and highly integrated 

trade network facilitated by llama caravans but also the ability for a civilization's influence to spread 

beyond its immediate area. While the core of the Tiwanaku state was centered at the eponymous city, 

Tiwanaku, near Lake Titicaca in what is today Bolivia, Tiwanaku’s influence reached well beyond the 

altiplano. Stable carbon and nitrogen isotope analyses on camelid remains from the Moquegua Valley on 

the coast of southern Peru, have revealed distinct highland-coastal interactions during the Tiwanaku 

occupation of the area. Camelids from Chen Chen, an area within the Moquegua Valley that includes 

domestic settlements and a large cemetery, and Omo, a complex of ceremonial and domestic precincts, 

yielded isotopic signatures that are consistent with the animals having being raised in the highlands rather 

than on the coast, thus suggesting that peoples on the coast were provisioned with or had access to 

resources from the highlands (DeFrance and Thornton 2016). Tiwanaku also exploited metallurgical 

resources, specifically copper, from the region near San Pedro de Atacama, in modern-day northern Chile. 

Metals were extracted from this area as well as from other mines in what are today northern Chile and 

southern Bolivia (Lechtman and Macfarlane 2005). Tiwanaku colonies also extended further to the south 

and east, particularly to the Cochabamba Valley in modern central Bolivia. This area may have served as 

the center of maize-based agriculture for chicha production, which Goldstein (2003) proposes was central 

to Tiwanaku statecraft. Indeed, maize from the Cochabamba Valley was imported to Tiwanaku itself 

(Hastorf et al. 2006). In both cases described here, camelid caravans would have increased the efficiency 

at which ores and maize were transported to centers of secondary production. Furthermore, in 

highlighting the access to complementary ecological zones, Lynch ultimately argues that the expansion of 

the Tiwanaku state would not have been possible without the combination of camelid herding and 

agriculture (1983).  
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While it is commonly thought that both wild and domesticated camelids thrived only in the high 

sierra of the Andes, this is not necessarily the case. Melody and Izumi Shimada's (1985) review of sites 

on Peru's North Coast, where domesticated camelids were possibly bred and raised suggests both the 

importance and physiological resilience of these animals. In the wild, camelids primarily graze on the 

tough grasses of the puna but today will readily eat maize, maize stalks, olive leaves, algarrobo fruit, and 

other various wild and domesticated plants. Camelids also can breed year-round, although their natural 

pattern is for most births to fall between January and March (Shimada and Shimada 1985: 6). Due to their 

physiological plasticity, domesticated camelids were brought outside of their native ecological zones and 

raised in areas where wild camelids would not survive.   

 Although most research concerning camelid pastoralism has concentrated on the highlands, the 

coast provides us with a unique data set that demonstrates its importance outside of its original area of 

inception starting at approximately 3,800 BP and extending to the Middle Sicán period (ca.1,100 BP) 

(Shimada and Shimada 1985). Also at about 3,800 BP, in the occupation at Huaca Herederos Chica, in the 

Caballo Muerto Complex in the Moche Valley, marine resources made up over 50% of the protein 

consumed, with an additional 17.6% coming from deer and 15.4% from domesticated camelids (likely 

llamas). Over time, the proportion of camelids grew to over 50% of the protein on site (Pozorski 1979: 

174). Although the source of these llamas is unknown and may have made it to Huaca Herederos Chica in 

the form of ch'arki (dried meat), 12 rather than being raised there, nonetheless, their presence exemplifies 

the multifunctionality of camelids in the Andean world. In later phases, at approximately 2,900 BP, 

occupations at Huaca la Merced in the central Leche Valley demonstrate additional evidence for 

independent herding centers on the North Coast. Although the faunal assemblage from Huaca la Merced 

contained only 172 identifiable bones, 90% of these were camelid. These camelids ranged from young of 

                                                           
12 Ch’arki, and the archeological signatures thereof, are subject to much scholarly debate. Miller and Burger argued 

that much of the camelid meat consumed at Chavín de Huántar was actually ch’arki that was imported from the 

puna above the valley in which Chavín de Huántar is located (1995), which was based on Miller’s own idea of the 

“ch’arki effect” as a specific butchery pattern in the Central Andes (1979). This argument received criticism from 

other zooarchaeologists highlighting the fact that there are multiple, regionally-specific ways to produce ch’arki 

(Stahl 1999; Valdez 2000; Rosenfeld and Sayre 2016), which would produce different archaeological signatures. 
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three- to six- months of age to adults (Shimada and Shimada 1985). Shimada and Shimada propose that 

this distribution of ages is indicative of raising camelids on site or locally, rather than merely consuming 

their meat, which was previously thought to have been brought in from the highlands (1985). Further 

evidence for herding on the North Coast comes from Pampa Grande, a Moche V (~1,400-1,500 BP) 

ceremonial city in the Lambayeque Valley. Small, test excavations were conducted in what were thought 

to be food preparation and consumption areas as well as in randomly selected locales outside of the main 

complex. Camelid bones dominated the organic remains encountered (4,345 of 5,007 identified bones), 

and all skeletal elements were represented, which indicates that the camelids were butchered on or near 

the site. Additionally, 43% of the camelids survived past 42 months of age, which possibly indicates their 

exploitation for something other than meat alone (Shimada and Shimada 1985: 13). Finally, further 

evidence for coastal camelid husbandry comes in the form of isotopic analyses of camelid remains from 

tombs in the Uhle Platform at Huacas de Moche. Sequential sampling of camelid molar enamel and 

subsequent analysis of 18O and 13C revealed that camelids were raised on the coast and consumed a 

primarily maize-based diet (Goepfert et al. 2013; Dufour et al. 2014), a pattern that diverges from the 

traditional views of ancient camelid pastoralism.  

Bringing domesticated animals outside of their natural habitat likely involved a high level of risk. 

Although camelids are quite flexible grazers and can breed out of season, the process of maintaining a 

viable herd outside of their natural zone would have required the substantial investment of providing the 

animals with sufficient fodder and infrastructure to maintain the herd. Corrals and pens would have been 

needed to contain the animals, which likely would have been under the watch of specialized pastoralists – 

a role in society that was probably uncommon during the nascence of coastal camelid pastoralism.  

 As for the Inca, their use of camelids was highly regulated. Domestic control of camelid 

pastoralism seems to have ceased during the Inca period at which time that control was subsumed by the 

state. While families, or even entire settlements, may have cared for herds, none were granted permission 

to slaughter animals without the approval of the Inca (De la Hoz 1962: 331; Pizarro 1978: 240). Garcilaso 

de la Vega (1960) reported that while people were perfectly capable of carrying loads, the Inca mandated 



 
 

38 

 

that camelid caravans be used exclusively for transporting supplies in order to reserve human labor for 

other state labor operations. This applied to animals both in the highlands and on the coast (Rostworoski 

1970).  Inca use of camelids, specifically load-bearing llamas, was focused on state and specifically 

military use. Caravans of thousands of animals transported supplies across the empire and fed the armies 

and herders when the animals were no longer needed for transport. Moreover, since increasing herd size 

takes a good deal of time, Inca state expansion focused on the altiplano regions of Cuzco in order to 

commandeer the herds of other groups in the region (Murra 1980; D’Altroy 2015). However, even when 

communities came under Inca control, they found ways to subvert these restrictive pastoral policies to 

maintain their traditional lifeway (Sandefur 2001). For the Xauxa, a group in the Upper Mantaro Valley, 

camelid use and husbandry remained largely unchanged after Inca conquest. What is seen in this case, 

however, is that low-status households experienced increased access to meat after the imposition of 

imperial rule (Sandefur 2001).    

Camelids from El Yaral: A Cautionary Note 

While ethnographic and ethnohistoric accounts of camelid pastoralism provide nuance to our 

understanding of the ancient pastoral system, they cannot tell the whole story. Neither can 

zooarchaeology. To say that it is difficult to interpret human and animal behavior from animal bones 

alone is an understatement. However, there are cases where both the ethnographic and zooarchaeological 

datasets may be considered together and can serve as a cautionary tale when studying ancient camelid 

exploitation. 

As noted above, the morphology of camelid skeletons makes it difficult to identify camelids to 

the species level based on the zooarchaeological record alone. Additionally, our modern characterizations 

of domesticated camelids have been further complicated by the discovery of 26 mummified llamas and 

alpacas at the Chiribaya (ca. 1,100-650 B.P.) site of El Yaral, located in the Moquegua Valley of Southern 

Peru (see Figure 7). This assemblage, which includes the preservation of animal hair, provides the 

opportunity for us to evaluate details of breeds of domesticated camelids that existed before the Spanish 

conquest, at which time an estimated 90% of the llama and alpaca populations disappeared (Wheeler, 
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Russel, and Redden 1995). The El Yaral animals were sacrificed, killed by a sharp blow to the head and 

buried in sand, which aided their exceptional preservation. Fiber diameter of the hair for each of the 

animals was analyzed, with the results demonstrating the presence of four distinct groups of sacrificed 

animals. The fibers of some of the mummified alpacas were found to be considerably finer than those of 

modern alpaca fiber, with there being distinct “fine” and “extra-fine” fiber-producing animals. The llamas 

exhibited a similar pattern, with distinct “coarse” and “fine” hair groups of animals identified. These 

findings indicate the potential presence of three fiber-producing breeds of domesticated camelid – two 

alpaca breeds and one llama breed– none of which have a modern equivalent.  Furthermore, these animals 

may have been raised specially for the production of high-quality fiber on the coast of Peru, which is far 

outside of their preferred natural environments, (Wheeler, Russel, and Redden 1995). The finding of 

previously unknown camelid breeds complicates even more what we think we know about camelid 

genetics but also provides us with valuable insights into the practice and value of Prehispanic Andean 

camelid breeding.  
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Figure 7. From Wheeler et al. 1995, 836 “Figure 1: El Yaral mummies preserved by natural desiccation. (a) Alpaca 119, a ~24 

month old male, (b) llama 237, a 6-9 month old male, note sacrificial blow between ears. Scale interval is 5cm.”   

In this group of camelids, we see a clear departure from the familiar species and fleece types of 

today. As previously mentioned, we consider the llama and alpaca as the two domesticated camelids. Of 

course, the fact that these animals hybridize and produce fertile offspring calls into question some 

concepts of biological species, although it fits well with Mayr’s distinction of species as “groups of 

actually or potentially interbreeding natural populations, which are reproductively isolated from other 
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such groups” (1942: 120). Furthermore, the fact that very few elements of the South American camelids' 

skeletons are distinct at the species level complicates our ability to distinguish among the wild and 

domesticated camelids. Thus, it may be more useful to refer to these animals in terms of functional folk 

taxonomies (Zubin and Kopcke 1986; Leach 1964), for example, as a fleece animal or a transport animal 

rather than as an alpaca or a llama. But, even employing folk taxonomies leads to bounded, unilateral 

characterizations, since the animals may have been multi-use. It is not unreasonable to consider that a 

herder would have taken advantage both of an animal's fleece and of its ability to carry cargo. Modern 

herders apply incredibly specific names to their livestock. In modern Isluga, Chile, herders categorize 

their animals based on their species, sex, and distribution of color throughout the animal using Quechua, 

Aymara, and Spanish words. These herders also use the names of local birds with similar color patterns as 

a mnemonic device to aid in the categorization of their animals (Dransart 2002). In sum, rather than 

depending wholly on the biological identifications, we should instead focus on the interactions among 

animals and humans and the purposes animals served within a given society13.  

Ethnoarchaeology of Pastoralism 

In order to better understand ancient camelid use, specifically domesticated camelid use, a review 

of ethnographic and ethnohistoric sources can be helpful in comprehending the multifunctional and 

multifaceted nature of this economic system. Archaeological interpretations of pastoralism in the Andes 

are largely based on the rich ethnohistoric and ethnographic records of the region. The Spanish recorded 

Inca use of domesticated and wild camelid herds. These valuable reports highlight control and 

management of the herds in relation to the Inca state, and as such, many zooarchaeological studies in the 

Andes are interpreted through this lens. More recent ethnographic accounts also provide a framework 

through which faunal assemblages may be interpreted; however, these too contain Post-Conquest bias. 

Nonetheless, ethnohistoric and ethnographic accounts, particularly those discussed below, afford 

                                                           
13 Functional folk taxonomies, or vernacular naming systems, as they relate to the archaeological record are 

discussed further in Chapter 5. 
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archaeologists with insights that can help to better understand prehistoric pastoral lifeways. Here, the 

main uses of camelids are highlighted.  

Agropastoralism 

Pastoralism and agriculture can often be viewed as parallel, complementary strategies functioning 

as parts of one mutually-beneficial economy, even though they may be practiced by entirely different 

ethnic groups (Urton 2012). However, in areas with unpredictable or circumscribed environments, these 

relationships were likely more tenuous, and mitigation of risk would have been necessary. McCorkle 

(1987) explores risk mitigation using the modern case of the Usi, a highland vertical agropastoral 

community in southern Peru, to examine the interfaces and disjunctions between pastoralists and 

agriculturalists. She found that manure from the pastoralists is necessary for the agriculturalists to 

produce sufficient amounts of staple crops (see also Kuznar 1995; Bruno and Hastorf 2016). However, 

conflicts between farmers and herders arise when llamas are allowed to open-range graze, since the 

animals often wander into planted fields to feed. Because this puts the social balance of the community 

and region at risk, herders must take these animals beyond the areas of agricultural production and 

navigate the social interactions that come with this movement across the landscape (McCorkle 1987). 

McCorkle concludes that because neither pastoralists nor agriculturalists can afford to grow extra 

food to store for lean times or for fodder, they both become involved in a complicated system of rotating 

cultivation, pasturing, and fallowing on the same stretches of arable land. Furthermore, the basic unit of 

production and social organization is the nuclear family, with each family depending on their kin or 

neighbors for high altitude pasturing at ranches away from active agricultural fields. In turn, agricultural 

families depend on their pastoralist kin and neighbors to help with foot-plowing the fields each spring. 

Overall, the system is organized by semi-festive household reciprocal labor parties (McCorkle 1987). 

Since pastoralism in the Andes is both vertically and horizontally transhumant, a household may establish 

a home base in one area, occupying that space for most of the year, and move to another area in pursuit of 

pasture and precipitation in leaner times. One household can have multiple secondary bases that they 
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move between depending on the availability of pasture and water for a particular season (Yacobaccio 

2007).  

Fleece Production 

 Today, camelids are possibly best known outside of the Andes for their fleece. All camelids – 

both domesticated and wild – are used for commercial production of fleece, and these fleece production 

practices vary. In the Isluga Valley of Chile, both llamas and alpacas are shorn once every other year, and 

the animals are kept to the age of seven or eight (Dransart 2002). In northwestern Argentina, llamas are 

sheared once a year and are likewise kept to the age of eight (Yacobaccio 2007). This truncated lifespan 

may be related to the fact that camelid fleece becomes coarser with each subsequent shearing, and the 

Isluga herders want to harvest only that fleece suitable to make high quality yarn (Dransart 2002). 

 While camelid husbandry specifically for fleece production is of unknown antiquity, one can 

presume that the presence of spindle whorls and other textile production equipment in the highlands is 

indicative of camelid yarn production14. Uzawa et al. (2017) has proposed that the spread of domesticated 

camelids into the North-Central Andes at approximately 2,900 BP resulted from herders raising animals 

for fleece production. The high frequency of spindle whorls and other weaving tools as well as camelids 

of “intermediate size” present at Kotosh and Pacopampa suggest that these were what we would consider 

to be alpacas (Uzawa, Takigami, and Seki 2017) A similar faunal demographic pattern is suggested for 

Chavín de Huántar, as the majority of camelids present were found to be of “intermediate size” and only a 

few “large” camelids were identified in the assemblage from the La Banda residential sector (Rosenfeld 

and Sayre 2016)15.   

Caravans 

Llamas, the larger of the two domesticated South American camelids and the only large-bodied 

beast of burden domesticated in the Americas, are used as such even today, although use of this 

                                                           
14 However, the use and importance of cotton textiles in the Central Andean Region should not be ignored.   
15 A brief summary of the faunal analysis from Chavín de Huántar can be found in Chapter 5. 
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traditional transport system is declining (Vilá 2015, 2018). While ethnohistorical and modern reports 

vary, a llama can carry loads weighing between 25-50kg (Flores Ochoa 1968; Flannery, Marcus, and 

Reynolds 1989) depending on the distance to be traveled. Behaviorally, llamas are docile and compliant 

towards humans once they are trained. However, they quickly become cantankerous if they are 

overloaded; they will lay down and refuse to move until the weight is removed. According to modern 

scholars, llamas travel a maximum of 30km per day, whereas the Spanish chroniclers recorded maximum 

travel distances of 50km per day (Bonavia 2012), This discrepancy in maximum distances could be due to 

a decrease in animal body size since conquest, inaccuracies in the Spanish chroniclers’ estimations of 

distance in unfamiliar terrain (Bonavia 2012), or some combination of both, as population loss and 

bottlenecks occurred after the Spanish conquest (Wheeler 2012).  

Here, I follow Nielsen’s definition of caravanning as “the specialized activity of transporting 

goods at medium and long distances using pack animal trains” (2001: 23)16. Implied is a level of 

formality, even at household level; these trips require organization and planning. For long, multi-day 

trips, the caravan must camp overnight, and the animals themselves get only a few hours of grazing time 

before nightfall. As such, after four to six days on the road, the entire herd must stop to rest and graze for 

an extended break of one to two days. Yet, the possibility of shorter, more informal trips should not be 

ruled out. Today, caravans occur when the loads being transported are heavy (e.g., agricultural staples, 

rock salt, mass quantities of smaller lighter goods) or when the loads must travel a long distance to reach 

their destination. Otherwise, these trips are too energetically costly in terms of the resources needed to 

carry out the trip, and the resources procured are not worth the effort (Nielsen 2000). When caravan 

journeys occur, the relationships between llameros (caravan drivers) and their kin or friends along their 

route dictate when and where a caravan will stop and who will receive which products of what quality 

(Browman 1974, 1990; Tripcevich 2008). Additionally, these caravans forge interregional relationships 

among different social units (e.g., household, ethnic group, settlement) that involve a variety of 

                                                           
16 Nielsen defines medium distances as “those that range between approximately 40-50 and 80-120 kilometers and 

those larger than this as long” (Nielsen 2000:24). 
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transactions (McCorkle 1987; Dransart 2002; Nielsen 2001). Llameros require shelter at night and during 

layover periods, which occur every three to five days to allow the animals to obtain necessary forage. 

Caravans also pass through the territories of neighboring communities, necessitating the development of 

mutually beneficial relationships among llameros and campesinos (Tripcevich 2016; 2008).  

Browman (1974) maintains that familial relationships and cooperation were necessary for all 

aspects of camelid pastoralism – from actual herding to the processing of camelid products. Camelids are 

inherited through traditional rites of passage and as gifts throughout a person’s life, so each person – male 

or female – is expected to amass a substantial herd before marriage. Caravan routes are also dictated by 

kinship ties that are passed down from father to son, with expectations attached. These may include 

certain rights such as lodging, reserving the best materials for kin, and providing favors during times of 

hardship (see also Browman 1990; Tripcevich 2008).  

Nielsen's work in the Southern Andes (Northern Chile, Bolivia, and Northern Argentina) has 

demonstrated that inter-ethnic exchange via caravans and other means of transport was common in Pre-

Columbian times. Furthermore, he suggests that ancient caravan drivers would have loaded their animals 

not only with the most cost-effective goods (e.g., staple products), but also with “anything they could 

trade and as many different things as they could trade,” (Nielsen 2000: 514). He argues that this system 

was likely in place since at least 2,500 BP, long before any sizeable political entity controlled the 

movement of goods throughout the Andes, and pastoral groups likely played vital roles in the circulation 

of valuables over long distances and across different ecological zones (Nielsen 2009: 30). A network of 

zonal complementarity in the Atacama Desert during the Formative Period (2,500-1,600 B.P. [Pestle et al. 

2015]) also allowed participation in regular, sustained interaction, trade of foodstuffs, and spread of ideas 

among coastal and highland peoples. This movement of goods and ideas with the help of camelid 

caravans likely created the conditions necessary for the expansion of Chavín. 

Camelids and Ritual 

While camelids occupied a specific position in the ancient economies of the Central Andean 

Region and continue to do so today, their importance to ritual should not be ignored. Indeed, the 
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entanglement of ritual and economy is apparent in the use of camelids in the Andes. Evidence for 

ritualized hunting (or at least ritual associated with camelid hunts), which would eventually become 

known as chakus, appears in high altitude caves in the form of rock art by 9,000 B.P. (Gradin, Aschero, 

and Aguerre 1976). By 1,800 B.P. camelids were included in sacrifices on the North Coast of Peru, both 

in the form of food offerings as well as whole animals placed in burials. For modern camelid herders, 

various portions of camelid use are enmeshed with ritual practice (Goepfert et al. 2013). By 1,200 B.P. 

camelid meat factored prominently in feasting at Tiwanaku as well as dedicatory offerings in both 

domestic and ceremonial settings (Vallières 2016).  The South Coast of Peru also saw the use of camelids 

in dedicatory offerings. A somewhat similar situation at el Yaral in the Osmore Valley includes 

mummified camelids, which, too, may relate to political instability in the region occurring between 900-

700 B.P. (deFrance 2016). The coast of Central Peru also saw mass sacrifice of camelids (n=206) and 

adolescent humans (n=140) during the Chimú period (ca. 550-600 B.P.; Goepfert et al. 2018: 1), perhaps 

during a time of political or environmental unrest (Goepfert and Prieto 2016). Furthermore, the Inca 

carried out sacrifices of camelids, primarily llamas, to promote rain (Gose 1993) and to divine the wishes 

of the ancestors (Ramirez 2005).  

Camelids continue to maintain important positions in Andean ritual. Ceremonies meant to 

celebrate or prepare llamas and alpacas for caravanning or shearing are practiced by herders during the 

camelid mating and birthing seasons. During roughly equivalent ceremonies, known as wayñu or k’illpa – 

“marking” in Aymara and Quechua respectively, the camelids are “dressed” with brightly dyed neck 

yarns, unspun fleece, and ear tassels. One individual, llama or alpaca, is sacrificed and the entrails are 

offered to the land as a commemoration of the transformation of land and pasture into fleece (Dransart 

2002). Moreover, desiccated fetal camelids may be purchased in markets today for use in shamanistic 

ceremonies in the highlands of Peru and Bolivia (Bastien 1998). 

Summary and Conclusion  

The Andes, and the puna are environmentally extreme and unpredictable. Managing, penning, 

taming, and eventually domesticating camelids created a previously unprecedented reliable source of food 



 
 

47 

 

in a calorically depleted area at the upper limits of plant cultivation. While identifying camelid 

domestication is challenging, pioneering studies carried out by many zooarchaeologists (e.g., Wheeler 

1999; Mengoni Goñalons 2008) have created a robust framework to which we can continue to contribute 

further scholarship, particularly by employing stable isotope and genetic analyses. The importance of 

camelids, initially wild and later domesticated, is clear, but the time at which actual intensification of 

camelid use occurred is unknown. Camelid pastoralism today in the Central Andes provides a secure 

lifeway for those who practice it. Herds of domesticated animals buffer their owners' subsistence and 

economic strategies in a seasonally extreme and unpredictable environment. In the Andes, domesticated 

camelids (i.e., llamas and alpacas) are mobile, if not fungible, wealth that can be transformed into other 

goods as needed. As a result, they may be thought of as both social and economic currency for their 

owners.  

To conclude, the South American camelids, both domesticated and wild, have played 

multifaceted roles since the initial settlement of the high Andes. By at least 4,000 BP, camelids played a 

vital role in the economies at sites in the South-Central Andes. At this time, an overall increase in 

interregional interaction occurred through the use of transport caravans.  

I argue that it is precisely this economic system that provided the conditions for the far-reaching 

spread of the Chavín phenomenon. Intensified camelid pastoral systems, particularly caravans, allowed 

people and goods to move relatively quickly within and among different environmental zones, with the 

result that they were able to take advantage of the resources these places provided. Given the utility of 

domesticated camelids, it is no surprise that this system was incorporated into extant economies and 

subsistence strategies in settlements on the coast and in the North-Central Andes of what is today Peru. 

The intensification of camelid pastoralism - particularly caravan transport - fundamentally changed the 

lifeways of people living near monumental centers by increasing their access to a broader range of 

resources, altering the nature of their economic base, and increasing interregional interaction. Use of these 

long-distance transport systems would have aided groups of people in settlements and at monumental 

centers some 3000 years ago in the same way that it aids people in the ethnographic present. Beyond 
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transport of bulk goods, caravans would have maintained social relationships, spread ideas, and increased 

interregional interaction to an extent beyond what human-based cargo-carrying and exchange can 

provide.   



 
 

49 

 

Chapter 4. Chavín de Huántar, Atalla, and their Predecessors 

The 3rd Millennium B.P. was a time during which scholars have identified far-reaching and 

seemingly ubiquitous cultural practices across the Andes; I refer to this herein as the “Chavín 

Phenomenon.” The monumentality17, cultural diversity, and complexity exhibited by this Chavín 

phenomenon were well established in the Central Andean Region. However, what made the Chavín 

Phenomenon stand out at this time are its rapid spread across the Central Andean Region, its wide 

geographical extent, and its intensive employment of domesticated camelids. The exploitation of a 

multifunctional, pre-existing pastoral system enabled the Chavín culture to spread far beyond its area of 

initial establishment. The site of Chavín de Huántar itself and of other associated monumental centers, 

however, did not develop without their antecedents. These grew through millennia of interactions among 

people from different regions beginning with the initial peopling of the continent and intensifying over 

the centuries and millennia. This dissertation explores the effects of camelid caravanning at two sites of 

coeval habitation, Chavín de Huántar and Atalla, to create a more complete picture of  economy and 

nature of interregional interaction at 3,000 B.P. First, I review the geographic and environmental contexts 

for both Chavín de Huántar and Atalla and synthesize past and current research at each. I also describe the 

layout of both sites to orient the reader to the origins of the material that is analyzed herein. I then 

summarize both sites’ relationships with other civic-ceremonial centers and their economies and discuss 

the main chronological schemes used in the Central Andean Region to frame the research carried out at 

Chavín de Huántar and Atalla. Finally, in order to understand the Chavín phenomenon, it is necessary to 

briefly summarize the antecedents to sites in the region that were occupied ca. 3000 B.P. with particular 

focus on resource exploitation and interregional interaction.   

                                                           
17 The word monumental, in some form, will appear frequently throughout this chapter, I define this as large-scale 

constructions that demand significant inputs of labor, time, resources, and coordination to build. These may be 

stone, adobe, earth, shell, etc., in this sense, the sheer size of the construction is what is important, not the material. 
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Chavín de Huántar 

Geographic Setting 

Chavín de Huántar (see Figures 8 and 9) was founded in the late 4th millennium BP, with active 

habitation lasting through the mid-3rd millennium B.P. (ca. 3,200-2500 BP or 1,200-500 calBC [Kembel 

and Haas 2013; Rick et al. 2009]). The site lies east of the Cordillera Blanca in the Callejón de Conchucos 

at an elevation of 3,150 masl in the quechua ecological zone (see Figure 3 of Chapter 2). The site, which 

comprises a monumental temple and at least three peripheral settlement areas, is situated in a valley 

bottom at the confluence of the Wacheqsa and Mosna Rivers. Chavín de Huántar is at about the midpoint 

between the Pacific coast and the Amazonian tropical forest. As an example, traveling north from Chavín 

de Huántar down the Mosna River to the Marañon River and eventually east to the selva takes at least six 

days on foot. Moving west to the coast also takes about six days, as the journey requires crossing the 

Cordillera Blanca, the Callejón de Huaylas, and finally the Cordillera Negra. This places Chavín de 

Huántar at the midpoint for travel and exchange across diverse east-west ecological zones (Burger 1995; 

Contreras 2011). 

Chavín de Huántar’s catchment extends across three ecozones: the quechua, suni, and puna, 

which facilitated the use of multiple agricultural strategies. The monumental center and associated 

domestic settlements sit at 3,150 masl in the quechua ecozone (3,100 to 3,300 masl), which is 

characterized as "tropical mountainous humid forest" and supports the practice of both rainfall- and 

irrigation-based agriculture (Burger 1984; Miller and Burger 1995). A second environmental zone of the 

surrounding valley is suni (3,300 to 3,800 masl), which comprises the high meadows and upper slopes of 

the valley with rich soil and dependable seasonal rainfall that facilitates agriculture without the aid of 

irrigation. The final environmental zone within the Chavín catchment is the puna (3,800 meters above sea 

level), an expansive grassland that is currently used as pasture for sheep, goats, and cattle. These 
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environmental zones occur within a 10 km radius of the main temple and can be easily reached within an 

hour's walk from site’s center (Miller and Burger 1995). 

 The site itself contains a series of platform mounds that take the shape of a U-shaped temple, 

which surrounds sunken square, rectangular, and circular plazas – all architectural forms that were 

employed in the Central Andean Region long before Chavín de Huántar was founded (Shady 2006; 

Tantaleán and Leyva 2011). The stone work includes both roughly-prepared blocks as well as finely-cut 

ashlar masonry in both the non-local black limestone and the white granite from the valley to the south of 

the site (Turner, Knight, and Rick 1999)(see Figure 9). Beyond its external surface characteristics, the 

Figure 8. General map of Chavín de Huántar with the main investigation zones highlighted. The main buildings (A-D), the 

Circular Plaza (1), and the Main Plaza (2). The Galería de la Explanada is located in the open space to the north of Building C.  

Modified from Figure 1 of Rick et al.2009. 
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temple area of Chavín de Huántar is also home to a complex series of subterranean canals and galleries, in 

which offerings of ceramics (Lumbreras 1993) and Strombus sp. trumpets have been found (Rick 2017). 

While in situ offerings have been found in the galleries at Chavín de Huántar, many are found emptied 

either by Chavín or post-Chavín activities. This is particularly true for the Galería de la Explanada, which 

was architecturally modified over the course of its used and nearly empty at the end of its use life (Rick 

and Bazán 2017). I selected ceramic sherds from this context for microbotanical analysis, which is 

discussed in Chapter 7. Furthermore, Rick has suggested that the galleries at Chavín de Huántar were 

designed with specific acoustic properties to influence those that were allowed to enter these spaces (Rick 

2017)18. Construction of the temple took place in as many as 52 phases (Kembel 2001) over its 

approximately 800-year use life. The area west of the main temple is not well known. Comparatively less 

investigation has occurred in this sector, but the research that has been carried out has revealed evidence 

for terraces and subterranean canals that may connect to those closer to the temple. Moreover, a Mito-

style structure, an earlier architectural form featuring a ventilated central hearth surrounded by a bench 

and niches (Bonnier 1988) common at other civic-ceremonial centers19, was found to the west of the 

temple and dated to the early 3rd Millennium B.P. (Contreras 2010, 2016), suggesting that simultaneous 

religious systems may have converged at the same space. The presence of an additional architectural form 

also reminds us that Chavín de Huántar did not exist in a vacuum.  

                                                           
18 For more on the acoustic studies of Chavín de Huántar see Kolar (2017) and Abel et al. (2008). 
19 This same architectural pattern is more preferably called the Kotosh Religious Tradition (KTR), a religious canon 

first described by Burger and Salazar-Burger (1980) that includes ritual centered on the burning of offerings. KTR 

sites include Huaricoto, Piruru, and La Galgada among others.   
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Figure 9. View of Chavín de Huántar from the east. The arrow indicates the entrance to the Galería of the Explanada. The 

polygon indicates the location of a portion of the La Banda sector. Photo: S. Weber. 

 

 Beyond the temple itself, there are various coeval domestic settlements to the north and east. The 

domestic settlement to the north of the monumental core lies under the modern city of Chavín de Huántar. 

The eastern domestic/residential sector, known as La Banda, is situated across the Mosna River under 

modern agricultural fields. La Banda consists of rectilinear structures and retaining walls built on top of 

one another. Within these structures there is evidence for the production of bone tools and ornaments and 

lithics as well as elements of the stone art we see at Chavín de Huántar (Rosenfeld and Sayre 2016; Sayre 

2010).  
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Chavín Art 

What often defines affiliation, or lack thereof, between one site and another is how much of the 

iconography displayed on the material culture at a site is associated with local or foreign depictions. 

Chavín iconography is distinctive in both its representation style and in much of its subject matter, but it 

likely drew on the art of prior cultures including those of the coast (e.g. Moxeke, Cerro Sechín) (Tello 

1943, 1956) and those of the eastern lowlands (e.g. the Mayo-Chinchipe Marañon culture at Santa Ana-La 

Florida) (F. Valdez 2013). The stone art from Chavín de Huántar is unparalleled in its detail. 

Iconographic depictions include tropical lowland fauna including jaguars, caimans, monkeys, constrictor 

serpents, and harpy eagles, which are rendered outright or as modifications to zoomorphic and 

anthropomorphic beings with prominent canine teeth (See Figure 10). However, representations of 

serpents and mythical felids predate Chavín de Huántar, especially at the coastal sites of Moxeke and 

Garagay (Burger 1992). Highland and coastal fauna, such as condors, pumas, fish, and marine shells are 

also represented, although to a lesser extent. Camelids, while important facets of the Chavín economy, are 

not featured in Chavín art. In contrast, roughly coeval cultures of the Altiplano did depict camelids on 

ceramic vessels (Chavez 2002), suggesting differing cosmological bases for the two cultures. Finally, 

flora are also represented, although in many cases the taxa depicted are highly stylized and as such 

difficult to identify to taxon. (See Chapter 6 for a more in-depth discussion of this topic). 

Anthropomorphic beings, often made up of other, smaller creatures, dominate much of the iconography 

primarily on stone art (see Figure 10). The best-known piece of stone art from Chavín de Huántar is the 

Lanzón, a 4.3m monolith in its original location that bears low-relief carvings depicting an 

anthropomorphic being with felid features and hair made of serpents (see Figure 11). This statue is 
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located in one of the oldest portions of the monumental core of Chavín de Huántar, and its iconography is 

seen repeated across the Andes through 1,000 B.P, depicting what would, for some, become known as the 

“smiling god” (Rowe 1962, 1967).  

In a contrast to the stone art, ceramics that are considered to be classically Chavín include simple, 

stamped geometric patterns on highly-polished reduced vessels. At times, the decorations are more 

complicated and may depict fish, birds, or supernatural beings. Other common variations of classically 

Chavín ceramics are redwares rubbed with graphite to highlight low relief designs or polished black-

wares with cinnabar rubbed into low relief designs (see Figure 12). There is considerable variability in the 

ceramics, and there are many examples of non-local ceramics present at Chavín de Huántar as well, which 

further emphasize its role as a nexus of exchange and pilgrimage. Chavín iconography is present at 

contemporary sites, but it is not rendered in the exact manner as at Chavín de Huántar.  

Figure 10. Zoomorphic being carved in low relief on a cornice stone from the main temple at Chavín de Huántar, possibly from 

Building A. Note the tropical forest fauna including felid (Jaguar), serpent (constrictors), and avian (possibly harpy eagle) elements. 

From Tello 1943, Plate XXII, Page 156. 
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Past and Current Research at Chavín de Huántar 

 The complex architecture of Chavín de Huántar, both subterranean and on the surface, has given 

rise to questions regarding the nature of social complexity and emergent social inequality at the site and in 

the Andes more generally. The initial archaeological work at Chavín de Huántar carried out by Julio C. 

Tello (1943)and Wendell Bennett (1943, 1944) aimed to define the material culture associated with the 

construction and use of the monumental center. Tello (1943), focusing on iconographic and architectural 

patterns present at the site, proposed the Chavín phenomenon to be a “mother culture” for later 

developments within the Central Andean Region (1943), due to the continuity of iconographic forms at 

later Andean sites. Later, John Rowe (1967) would propose a chronology for the Chavín culture based on 

his stylistic categorizations for stone art at Chavín de Huántar as well as on the previously-established 

ceramic seriation of Paracas ceramics from the Ica Valley. He argued – contrary to Bennett – that Chavín 

de Huántar was more than a “vacant ceremonial center,” and was, in fact, a city. Later, excavations by 

Luis Lumbreras and his subsequent analysis of ceramics found in ceremonial contexts led him to propose 

new chronologies based on these new ceramics (Lumbreras 1989, 1993; Lumbreras et al. 2003). His 

Marxist political leanings led him to be critical of the nature of the elites and their social relationships 

with non-elites at Chavín de Huántar, and lead him to question how non-believing elites could have 

convinced non-elites to maintain a costly religious center (Lumbreras 1993, 2007).   
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Figure 11. Rollout drawing for the Lanzón. Note the anthropomorphized felid 

face with snake hair and prominent fangs. From Tantaleán 2009: 122. 
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 In the 1980s and 1990s, Richard Burger’s work focused on the domestic sectors north of the 

monumental core as well as on the smaller settlements of Pojoc and Waman Wain, some 7km and 3km 

from Chavín de Huántar, respectively. Burger championed the location of Chavín de Huántar within the 

ecological zones of the Andes as key to the rise of the Chavín culture and proposed that this strategic 

position as a crossroads for people coming from many different ecological zones contributed to the cult’s 

influence. He proposed Chavín de Huántar as the prime economic mover for much of the Central Andes 

at the time, due to its importance as a pilgrimage center. In addition, the area around the monumental 

center would have provided arable land for the cultivation of tubers (e.g., oca, mashua, olluco, potatoes, 

etc.) and other highland crops. Furthermore, Burger posited that only at ca. 2,600-2,500 B.P. (2019) did 

Chavín de Huántar approach anything close to what could be called a city or “proto-urban” center (Burger 

1984, 1993). 

 

 

Figure 12. Exemplary pottery from Chavín de Huántar, From Rick and Bazán-Pérez 2014.  
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Most recently, the investigations led by John Rick beginning in 1995, and continued later by his 

students, initially aimed to map and record the monumental architecture using updated technologies (e.g. 

total station, 3D scanning). Rick’s research was greatly influenced by Lumbreras’ Marxist tendencies, and 

he too, is critical of the relationships between the elites and non-elites at Chavín de Huántar, and he 

questions the nature of the religion as a manipulating force that contributed to the creation of incipient 

social inequality (Rick 2005). Rick and his students see the built environment of the temple as a reflection 

of sociopolitical interactions within and beyond Chavín de Huántar during its time as an active center and 

settlement. Rick views Chavín de Huántar’s location in the landscape as an intentional demonstration of 

the Chavín religion’s power over nature, as it is located precariously at the confluence of two rivers in an 

area that is plagued by landslides. In fact, in 1945, a massive landslide flowed from the west down the 

Wacheqsa River burying the site and the modern town. It was disruption of this power over the natural 

world that Rick argues resulted in Chavín’s decline – due, in particular, to an earthquake around 2,450 

B.P. that literally shook the foundations of the temple and prompted a period of social unrest (Rick, pers. 

comm. Kembel and Haas 2013), leading those who had “bought in” to Chavín skeptical of the power of 

the Chavín oracle. This would have undermined the religious leaders’ authority and ability to encourage 

pilgrims and non-elites to bring offerings to and maintain the site.  

Evidence for Chavín’s long-distance interactions is also found in the form of various exotic 

materials. These include, but are not limited to, marine shell (most commonly Strombus sp. and 

Spondylus sp. that are only found in the tropical waters off Ecuador and Northern Peru), obsidian (from 

the South-Central Andes), gold (likely from the eastern slopes of the Andes (Haeberlin, Moritz, and 

Fontbote 2002)), cinnabar (from Huancavelica; discussed below), and ceramics from the coast and 

Northern Andes in Cajamarca (Burger 1984; 1995). By analyzing the landscape to determine least-cost 

paths, Contreras (2011) determined that the prevalence of exotic goods indicates that Chavín de Huántar 

was highly integrated in a regional exchange network that included over 41 distinct ethnolinguistic 

territories. This vast network, possibly driven by llama caravans because of the sheer quantity of goods 

being moved and distances traveled, would have increased the Chavín sphere of influence and its 
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authority in the region by providing goods that were not readily available in other areas (Burger 1992). It 

is also worthy of note that a wide range of non-local plant foods contributed to the alimentary base of the 

people at Chavín de Huántar and Atalla (see Chapter 7). 

La Banda: A Domestic Area at Chavín de Huántar 

 While the monumental sectors of Chavín de Huántar and their meaning are important, the most 

relevant sectors for the present study of the site are La Banda, which is the domestic sector directly to the 

east of the monumental core of the site across the Mosna River, and La Galería de la Explanada which is 

an apparently intact gallery discovered by John Rick and the Stanford University team in 2013. Although 

more complete understandings of Chavín de Huántar’s economy could be drawn by including additional 

areas of the site, I selected these sectors for analysis due to their recent excavations and because of the 

contrast provided by comparing samples from domestic and ceremonial sectors. Moreover, domestic 

contexts provide us a view into the lives of the non-elite, a dataset that is comparatively under-analyzed 

for this region and time period. 

 Archaeological research in La Banda, also known as Gaucho, began with Amat’s test pits in the 

area in the 1960s as well as Burger’s test pits in in 1975 and 1976 (Contreras 2007). Due to road 

construction in 2003 that was meant to divert local traffic from the area directly surrounding the main 

monumental core, an extensive settlement area was uncovered and recorded by the Instituto Nacional de 

Cultura. The structures and architectural styles of this area were of the Chavín Period, although they were 

less formal than those in the monumental center. More recently, between 2007 and 2015 teams from 

Stanford University and the University of South Dakota lead by Matthew Sayre identified domestic 

production of high-status goods and ritual paraphernalia in this sector that were likely used in the 

monumental core (Sayre 2010: 146). In addition to high status production, the residents of the La Banda 

sector raised and consumed their own camelids and participated in long-distance exchange for prestige 

goods (e.g., marine shell, marine mammal bone, obsidian, non-local ceramics) (Rosenfeld and Sayre 

2016; Sayre, Miller, and Rosenfeld 2016). The La Banda residents may have taken advantage of the 
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camelid caravan exchange flowing through the region and stopping at Chavín de Huántar. This possibility 

is discussed further in Chapters 6 and 7.  

Chavín Period Pastoral Economy 

As this dissertation focuses on the effects of intensified pastoral systems on the spread of Chavín, 

I briefly review the previous zooarchaeological work carried out at Chavín de Huántar20.  The faunal 

assemblages recovered from the occupation at the monumental core and in surrounding areas demonstrate 

a diachronic shift in camelid use over three phases of habitation (Urubarriu: 2900-2500 B.P.; Chakinani: 

2500-2400 B.P.; and Janabarriu 2400-2200 B.P.) (Miller and Burger 1995)21. Generally, the faunal 

assemblage size and domesticated camelid use increased over time (Miller and Burger 1995).There was 

an emphasis  on locally-raised animal resources, particularly camelids used for both primary and 

secondary products (Rosenfeld and Sayre 2016)22.  Some scholars argue that in this area of the North-

Central Andes, camelid pastoralism was – broadly speaking – slow in its adoption and employment at 

monumental sites and their associated settlements (Uzawa 2008), yet this view is not widely accepted. 

This idea of slow adoption could be due to the nature of the archaeological assemblages analyzed, as they 

originated in construction or ceremonial contexts. It is reasonable to consider that the paucity of 

zooarchaeological data from both domestic and pastoral sites from this period precludes us from 

accurately interpreting the impact of pastoral systems. However, Chapter 5 includes faunal data from 

domestic contexts that contradict Uzawa’s findings.   

                                                           
20However, I do not do the same for Atalla, because at that site no zooarchaeological work prior to my own has been 

carried out.  
21 Here, I am referring to the phasing proposed by Burger based on his excavations of one of the Chavín de Huántar 

domestic sectors that is located north of the main temple, under the modern city of Chavín de Huántar. Since the 

initial publication, however, Burger has revised his dates for these phases as follows: Urubarriu (3,000-2,600 B.P.), 

Janabarriu (2,600-2,500 B.P.), and Chakinani (2,500-2,200 B.P.) (Burger 2019). However, those who have worked 

with the project more recently tend to reject the temporal phasing of the ceramics and refer to them simply as 

ceramic types with no discrete temporal affiliation (Sayre 2010). Beyond these references, I do not refer to these 

either as phases or ceramic styles. 
22 For a more detailed overview of the faunal data from Chavín de Huántar, see Chapter 5. 
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Atalla 

Geographic and Cultural Context  

Turning now to Atalla, a smaller site that is roughly coeval with Chavín de Huántar, some 

comparisons between the two may be drawn. Although Atalla does not come near the scale of Chavín de 

Huántar, I was invited by Michelle Young, PhD Candidate at Yale University and principal investigator at 

Atalla, to analyze her well-excavated and stratigraphically secure material. The archaeological zone of 

Atalla is located in the South-Central Andean highlands in the region of Huancavelica (see Figures 13 and 

14). This multiphase site covers approximately eight hectares and lies at 3,500 meters above sea level. 

The topography of the Atalla region is variable, with sharp, rugged mountains and cliffs giving way to 

rolling, high-altitude grasslands that are ideal for camelid husbandry. The site itself is situated on a natural 

terrace on the northern bank of the Rio Ichu. While the descent to the river is steep, it is accessible. The 

site is bordered to the west by hills with high relief and to the north and east by flat, seasonal marshes that 

give way to lower hills. Broadly speaking, the altitude at which Atalla lies marks the lower limit of the 

suni ecological zone (3500-4000 meters), but residents likely had access to resources in the quechua 

(2500-3500 masl) and puna ecological zones (>4000 masl) as well. The suni and quechua zones are 

currently suitable for growing potato, olluco, wheat, fava, pea, squash, and some varieties of maize, while 

the puna is considerably colder and is often subject to nightly frosts during the dry season that can 

threaten the growth of crops that are not cold-hardy.  
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Figure 13. Plan map of Atalla with the main sectors highlighted. Map courtesy of Michelle Young. 

Atalla was discovered in 1958 by Julio Espejo Nuñez and was first presented to the academic 

world in the 1959 bachelor’s thesis of archaeologist Ramiro Matos, which was one of the first relatively 

large-scale archaeological studies of Huancavelica at this time (Matos Mendieta 1959). When it was 

discovered, the site was being used for agricultural terracing and continues that way to this day. Matos 

and Burger conducted surveys of the site and surrounding area in the mid-1990s and determined that the 
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monumental core’s primary cultural affiliation was to that of the Chavín sphere of influence due to the 

presence of Janabarriu-phase ceramics (Burger and Matos 2002). 

 

Figure 14. View of Atalla from the northeast. The standing water in the foreground of the photo is a seasonal lagoon/swamp. The 

orange circle is lens flare. Photo: S. Weber.    

Current Research  

Atalla encompasses a monumental temple, surrounding domestic sectors, terraces, and a post-

contact mercury (quicksilver, not cinnabar) production area. The earliest known occupation of the site 

dates to ca. 3,100 B.P. (1,375 – 1,115 calBC23) with a peak in settlement expansion around 2,800 B.P., 

and it was occupied consistently until ca. 2,500 B.P., when it was abandoned. The site was reoccupied 

later until ca. 1,800 B.P. (Michelle Young, pers. comm.).  Cultural contemporaneity with other sites in the 

Central Andean Region can be identified through the presence of monumental stone architecture and 

                                                           
23 This date was calibrated using the SHCal13 Southern Hemisphere Calibration Curve (Hogg et al. 2013). 
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Chavín-style, Paracas-style, and Cupisnique-style24 ceramics, with the occupants employing their own 

indigenous ceramic production traditions before the appearance of the aforementioned non-local 

traditions (Young 2017).  

The earliest residents of Atalla took advantage of the flat bedrock terrace as a base not only for 

their residences but also for a monumental temple and retaining walls. The core area of Pre-Columbian 

Atalla comprises five sectors: Orjon Cancha: the main temple; Sumaq Wasi: a domestic sector; Achka 

Wasikuna: a domestic sector; Waqta Rumikuna: the terraces to the south and east of the main residential 

areas; and Hornopata: the sector that contains Colonial Period mercury-production ovens and associated 

detritus mounds. From 2014 through 2016 three field seasons of excavations under the direction of 

Michelle Young were carried out to elucidate the site’s domestic economy and how its residents 

interacted both with the site’s public/ritual spaces and with outside regions. Although there are five 

sectors at Atalla, investigation concentrated on only three of them: Orjon Cancha (public/ritual), Sumaq 

Wasi (domestic), and Achka Wasikuna (domestic) (Young 2017).  

The monumental sector of Atalla, known as Orjon Cancha, comprises a temple platform, 

megalithic staircase, terraces, and monumental retaining walls. Other features such as small drainage 

canals, smaller platforms, curbs, and a large covered canal were also identified. Excavations in this sector 

aimed to identify ritual practices occurring during the temple’s use and the relation of the temple to the 

domestic sectors (Vivar Flores and Young 2015; Young 2017).  

Sumaq Wasi, located between Orjon Cancha and Achka Wasikuna, is one of two domestic sectors 

at Atalla. The area consists of various retaining walls, circular semi-subterranean structures, larger 

rectangular semi-subterranean structures, and a potential drainage canal. The large, semi-subterranean 

rectangular structures may in fact be the bases of smaller, although still monumental structures. It was 

initially thought that Sumaq Wasi might represent a “high status” domestic sector, but excavations and 

                                                           
24 Petrographic analysis carried out by Isabelle Druc revealed that the Cupisnique-style vessel from Atalla is, in fact, 

a locally-produced imitation (Druc, Isabelle and Michelle Young, 2018 “Communities of potters and the production 

of local and "Chavín International" styles at Atalla, Huancavelica, Peru,” 46th annual Midwest Conference on 

Andean and Amazonian Archaeology and Ethnohistory 
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analyses of the material culture revealed no significant differences between Sumaq Wasi and Achka 

Wasikuna (Young 2017).  

Achka Wasikuna is the second of two domestic sectors and is located to the south of Orjon 

Cancha directly bordering Sumaq Wasi. The sector includes terracing walls and densely-arranged, semi-

subterranean structures. The majority of these structures are circular, with rectangular and ovoid forms 

being present but less common (Young 2017; Young pers comm.). Investigations in the residential sectors 

of the site were carried out to determine details of the domestic economy as well as the kind of 

interactions that took place with Orjon Cancha and the nature of broader Pan-Andean cultural patterns.  

 Huancavelica Cinnabar and Interregional Interaction at Atalla 

Initial exploration at Atalla noted the presence of cinnabar (mercury sulfide), a bright red pigment 

that has remained important for the adornment of ceramics, textiles, and the human body in the Central 

Andean Region since Pre-Hispanic times. The importance of cinnabar in ancient Peru and an 

understanding of Atalla’s place in its spread across the region warrants a discussion of the circulation of 

cinnabar in the ancient Andes, since the site was likely the distribution center for this pigment during the 

early 3rd Millennium B.P. Cinnabar was extracted in its raw form 20km to the west of Atalla, near Mina 

Santa Barbara in Huancavelica, and brought for initial processing to the site of Chuncuimarca, located 

under the modern city of Huancavelica, some 16km from Atalla (Ravines 1969). After initial processing, 

cinnabar pigment was brought to Atalla for distribution (Young 2017). At Atalla, grindstones and 

ceramics stained red with the pigment litter the surface of the site and were commonly found during the 

excavation of the domestic sectors. Fragments of large and relatively flat ceramic plates were found 

throughout the domestic sectors. The working surfaces of these were frequently worn down and heavily 

striated, with cinnabar pigment often being embedded in the striations (Young pers comm.).  

Stable isotopic analysis comparing the mass independent fractionation (reported as 199Hg or 

201Hg in per mil [‰] notation) and mass dependent fractionation (expressed as 202Hg in per mil [‰] 

notation) of the seven different stable isotopes of mercury within cinnabar allows for high-precision 
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characterization of cinnabar sources (Cooke et al. 2013: 4182). Analysis of cinnabar from the 

Huancavelica source in comparison with cinnabar on other artifacts ranging in antiquity from the 

Formative to Colonial Periods indicates that use of cinnabar from that specific source appears throughout 

the Andean region (Cooke et al. 2013; Burger et al. 2016), and Atalla was the most likely primary point of 

distribution.  

 Cinnabar appears on ceramics from Chavín de Huántar, in burials from Kuntur Wasi, in funerary 

offerings from Chongoyape, in ceremonial offerings from Las Huacas, on ceramics from Cerro Blanco 

(Cooke et al. 2013) and at other contemporaneous archaeological sites. Thus, Atalla possessed cultural 

currency to participate in various spheres of interaction occurring ca 3,000 B.P. Even so, cinnabar 

production and distribution was only one of several economic activities, including locally-based 

pastoralism (discussed in Chapters 5 and 6), occurring at Atalla.  

Interregional Interaction – “Chavín” within and beyond Chavín de Huántar. 

Chavín de Huántar the archaeological type site, is distinct from what we refer to as the Chavín 

Phenomenon, Chavín Interaction Sphere, or Chavín Horizon. These phrases: phenomenon, interaction, 

and horizon exemplify differing opinions as to how the inhabitants of Chavín de Huántar interacted 

within and beyond its immediate catchment. While the phrases are used interchangeably, they hold 

different connotations: “Chavín Phenomenon” neutrally refers to the spread of Chavín material culture 

across the Andes; while “Chavín Interaction Sphere” (Burger 1992; 1993) and “Early Horizon” (Rowe 

1967: 10)25 imply differing levels of participation in the Chavín Religion, ranging from a mutually 

reinforcing system to a nearly ubiquitous one, respectively. Chavín iconography and material culture 

suggest that the site was an important pilgrimage center that attracted people from a "sphere of 

interaction" that reached as far north as modern southern Ecuador and as far south as modern Paracas, 

Peru (Burger 2008: 699-700). As noted above, excavations of the La Banda domestic sector suggest that 

production of high status ritual goods that were intended to be used in the monumental core took place 

                                                           
25Also called the Chavín Horizon. While Rowe did not explicitly call the Early Horizon (ca. 2900-2200 B.P.) the 

Chavín the Horizon, his essay laid the groundwork for associating Chavín material with the Early Horizon.  
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within the La Banda sector itself (Sayre 2010: 176). Burger’s excavations of the domestic settlement to 

the north of the monumental core at Chavín de Huántar demonstrated, too, that people living in those 

settlements interacted both economically and ritually with the ritual center (Burger 1984).  Proposing 

such far-flung interaction, however, calls into question how exactly one identifies Chavín presence or 

influence; one Chavín-style artifact does not mean that the entire site participated in the religion. The 

presence of Chavín outside of its immediate area is often confirmed by the presence of Chavín ceramics 

and other ritual paraphernalia that includes distinct Chavín iconography, but this does not necessarily that 

the people would identify as “Chavín.” Likewise, at Chavín de Huántar we see non-local goods including 

spondylus and strombus shells, cinnabar (from modern Huancavelica, Peru), obsidian (from Ayacucho, 

Peru), marine mammal bone (from the Pacific coast), and, as is discussed later, non-local plant food 

resources coming from as far away as the humid tropical lowlands and the coast (discussed further in 

Chapter 7). While this is all evidence of interaction, that is what it remains: evidence of interactions but 

not the nature of those interactions. Beyond material culture, there are architectural similarities that serve 

to link Chavín de Huántar with other sites in the highlands and on the coast. However, the fact that 

Chavín de Huántar itself was an amalgamation of previously established architectural patterns – for 

example, U-shaped temples and sunken plazas – complicates the assumption that the Chavín Phenomenon 

was a single, cohesive entity.  

Antecedents 

Now that Chavín de Huántar has been introduced, the antecedents of this important site warrant 

discussion. Key developments, such as interregional interaction, distinctive architectural patterns, and 

agriculture, occurred at different times and in different places within the Central Andean Region. 

Together, these early advances would lay the foundation for later Central Andean complex societies, their 

economies (including camelid pastoralism), and interactions with one another. This section is organized 

chronologically and regionally, although only the three “big” zones of the Central Andean Region – 

coast, highlands, and tropical forest – are distinguished, in order to highlight the syncretic nature of 3,000 

B.P. sites. Each sub-section summarizes large, regional patterns, and within those sub-sections the 
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developments occurring on the coastal, in highland, and tropical forest zones are summarized in that 

order.  

Peopling of South America and Initial Developments  

The complex sites that emerged ca. 3,000 B.P. were the result of thousands of years of human 

occupation and adaptation in South America. Although the timing is still debated, the initial settlement of 

the Americas likely occurred before 17,000 B.P. (Dillehay et al. 2008; Gómez-Carballa et al. 2018). 

Moreover, aDNA studies provide evidence for multiple population replacements occurring across South 

America beginning ca. 11,000 B.P., including four southward population spreads from North America, 

this suggesting a more nuanced overall population history for the region than previously imagined (Posth 

et al. 2018). Now generally accepted are that, not only were there multiple migrations into the Americas, 

but that the first humans to arrive likely did so using primarily coastal routes, although the ice free 

corridor was employed as well later on (Skoglund and Reich 2016). Monte Verde, a settlement in Chile 

with dates as early as ca. 18,500 B.P. predates most previously known settlements in the Americas 

(Dillehay et al. 2015).  

The Central Andean Region seems to have followed a similar trajectory. At ca. 15,000 B.P. on 

the coast of Peru, large mound sites, such as Huaca Prieta and Paredones, grew during the Late 

Pleistocene and Early Holocene due to the exploitation of marine resources (Dillehay et al. 2017). The 

technologies utilized at these sites, primarily unifacial basalt flakes, were not elaborate. Even though the 

fish hooks, bifacial stone tools, and harpoons known from later sites were not used, peoples of the region 

were adept at obtaining marine resources including fish, mollusks, and marine mammals. Furthermore, 

the presence of nonlocal resources – plant foods and lithic raw material – suggests an already established 

network of exchange between peoples of the coast and those from inland valleys. The occupation strata of 

Huaca Prieta and Paredones, while shallow, represent consistent occupations of the same area (Dillehay et 

al. 2017; Dillehay 2017).  

Farther inland in the Andes, we see early exploitation of a wide variety of resources through 

seasonal transhumance at Guitarrero Cave located in Ancash (Lynch 1971). Settlement of the high Andes 
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occurred by about 11,400 B.P. – later than at lower elevations but nonetheless impressively early - with 

evidence for permanent settlement at Cuncaicha rock shelter and at an open-air lithic workshop in the 

Punchuco Basin of modern southern Peru (Rademaker et al. 2014, 2016). These sites exhibited 

exploitation of a wide range of lithic raw materials, both local and imported, as well as local fauna 

including camelids. The first signs of camelid management appear at the cave sties Telarmachay and 

Pachamachay at ca. 11,000 B.P. These caves boast abundant faunal assemblages that illustrate a history of 

increasing camelid use and eventual management over the course of their occupations (Wheeler 1995; 

Rick 1980). 

Less is known about the existence of Late Pleistocene – Early Holocene sites in the yungas and 

ceja de selva on the eastern slopes of the Andes and into the Amazon Basin. Far to the east in the 

Brazilian state of Pará, occupations of Caverna da Pedra Pintada date from ca. 11,000 to ca, 9,800 B.P. 

(Michab et al 1998). In northern Bolivia and western Brazil, Early Holocene settlements take the form of 

fluvial shell middens known as “forest islands”, which were frequently occupied for millennia beginning 

as early as 10,000 years ago (Lombardo et al 2013). 

Thus, the groundwork was laid from early on for the exploitation of marine resources, as well as 

for the beginnings of camelid domestication and pastoralism. Early settlement of diverse ecozones 

provided the basis for later, intensive occupation of these same areas. Furthermore, movement among 

ecozones, possibly in a transhumant manner, led to practices of Central Andean Region mobility and 

interregional interaction.  

Beginnings of Monumentality  

While large (often called “monumental”) sites are known from the Early Holocene of the Central 

Andean Region, communal monumental centers were built more frequently and to a greater level of 

complexity after 6,000 B.P.) (Haas et al 2004. This is particularly true for the Pacific Coast, which led 

scholars to conclude that the origins of complex society lay in the exploitation of marine resources rather 

than from agriculture (Moseley 1975).  
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One of the best known early monumental sites is Caral, located in the Supe Valley of Peru. Dated 

to ca. 5,000 B.P., Caral includes domestic sectors and civic-ceremonial monumental platform mounds as 

well as a sunken circular plaza – an architectural feature that would be repeated at later monumental 

centers including Chavín de Huántar (See Figure 15). The people living around Caral participated in early 

complementary interregional interaction, in that they would have been able to depend on receiving non-

local (i.e. unavailable) resources from people outside of Caral, which Shady (2004) argues allowed for the 

consolidation of dispersed peoples to accumulate wealth for the monumental center of Caral itself. 

Furthermore, architectural patterns similar to those apparent at Caral appear about the same time 

throughout the coast and highlands. In particular, the construction of platform mounds in alignment with a 

sunken circular plaza is a pattern that began then and is later to be seen at Chavín de Huántar, Pampa de 

las Llamas in the Casma Valley, and Chawin Punta (Brown 2017). Other civic-ceremonial centers on the 

central coast of Peru, including Huaca la Florida and Garagay, have revealed the remains of an additional 

architectural structure – the U-shaped temple. This structure, which comprises one central mound with 

two flanking platform mounds more or less bilaterally symmetrical to each other (See Figure 16), is 

replicated at other central coast sites during this time.   

Farther north on the coast, this tradition of constructing large, monumental complexes continued 

through approximately 3,800 B.P. Large, adobe brick and stone structures were built in the Casma Valley 

of Ancash, Peru. These complexes include Las Haldas (established ca. 4,150 B.P. – mounds and a sunken 

circular plaza) (Pozorski and Pozorski 2006), Moxeke, and the Sechín Alto complex (ca. 4,150 B.P. 

Pozorski and Pozorski 2005) that comprises Taukachi-Konkan, Cerro Sechín, Sechín Bajo, and Sechín 

Alto. These sites all contain large constructions that would have required organization of labor to carry 

out. While these groups likely relied on marine resources as well as on local irrigation-based agriculture, 

there is evidence for interactions with the highlands and the selva, as attested by the presence of 
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desiccated potatoes and manioc, respectively (Ugent, Pozorski, and Pozorski 1986, 1982). 

 

Figure 15. Oblique aerial photo and plan drawing of the main platform and sunken circular plaza at Caral. From Shady 2006 

figure 2.5 (Shady 2006:43). 

Lesser-known, although not unimportant regions of early cultural fluorescence were the ceja de 

selva and the selva. Settlements with circular domestic structures and spiral-shaped ceremonial structures, 

attributed to the Mayo-Chinchipe Marañón Culture, were established at Santa Ana La Florida in what is 
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today southern Ecuador near the Mayo Chinchipe River. These structures date to approximately 5,400 

B.P. and contain some of the earliest ceramics in the region. Moreover, the presence of the marine shells 

Spondylus sp. and Strombus sp. in this area attests to interregional interactions in which the people at 

Santa Ana La Florida participated (Valdez 2013). Montegrande, a similar site with a spiral-shaped temple 

located in Jaen, Peru, also yielded evidence for interregional interaction based on the presence of marine 

shells. However, this site is dated only tentatively to 3,300 B.P. on the basis of the ceramic sequence of 

the region (Olivera-Nuñez 2010).  

This time of growing monumentality, ranging from ca. 6,000 to ca. 3,800 B.P., would have necessitated 

increased collective cooperation to physically construct these ceremonial centers. Moreover, the Central 

Andean Region saw an increase in interregional interaction, as well as some of the initial iconographic 

elements seen at later sites. Although the details are not well known (Pearsall 2008), increased cultivation 

Figure 16. Schematic drawing of the u-shaped temple at Garagay. From Figure 4 Tantaleán and Leyva (2006:464). 
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and domestication of plant foods and industrial plants occurred during this time period. In addition, 

camelids were gradually domesticated, and intensified pastoral systems were developed.    

Chavín Contemporaries: Ceramics, Monumentality, and Interregional Interaction 

The Pacific coast was a consistent locale of burgeoning social complexity, and as such, a 

multitude of monumental centers and settlements were established along the coast of Peru. Large mound 

complexes on the North Coast associated with the Cupisnique culture (roughly 3200-2400 B.P.), such as 

Caballo Muerto in the Moche Valley, also demonstrate increasing regional complexity across broad 

regions. Like their contemporary highland counterparts, people living at these sites participated in 

exchange networks and various spheres of interaction that existed in the region at this time. Indeed, 

Cupisnique ceramics have been identified in some of the earlier contexts at Chavín de Huántar as well as 

Atalla, and in turn Chavín "Janabarriu" ceramics appear within the Caballo Muerto complex (Nesbitt 

2012). 

This ongoing complexity is especially apparent in the construction of U-shaped civic ceremonial 

centers along the Central Coast. One particularly prominent example is Cardal, located in the Lurín 

Valley of Peru. This site, dated to approximately 3,150 B.P., is famous for its murals and architecture 

(Burger and Salazar-Burger 1991). Garagay, a site in the Rimac Valley of Peru contemporaneous with 

Cardal, boasts similarly impressive murals and architecture (Ravines and Isbell 1976). Further south on 

the coast, the Paracas culture (ca. 2800 – 2400 B.P.) is frequently thought to be a later, southern Chavín 

variant (Burger 1992). Its ceramic style diverges from the "traditional" Chavín patterns (discussed below) 

by employing ample use of polychrome as well as double spout and bridge construction. However, many 

of the felid, serpent, and circle-dot motifs characteristic of Chavín are present, albeit translated into a 

different cultural vernacular. Paracas sites had closer connections to the South-Central Andes than to 

either the Central or North-Central Andes and as such, exotic goods such as Quispisisa obsidian and 

Huancavelica cinnabar feature prominently in the material culture of that time in the South Coast (Young 

2017).  
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The South-Central Andes, too, was home to a tradition of civic-ceremonial centers and domestic 

settlements. Campanayuq Rumi, a monumental site with a U-shaped platform mound and associated 

domestic sectors, like Atalla 170km to the northwest, is unique in the South-Central Andes. It is a large 

site that would have required coordination of labor to build (Matsumoto 2010). The site itself is thought 

to be one of the key loci for the distribution of obsidian from the Quispisisa source, some 100 km to the 

southwest. Quispisisa obsidian has been found across the Andes as far north as Pacopampa and 

Huacaloma (Terada and Onuki 1985), monumental centers located in modern Cajamarca, and appears at 

both Chavín de Huántar and Atalla (Contreras, pers. comm.). 

Moving east into the humid tropical lowlands, during his Upper Amazon Project of the 1950s, 

Donald Lathrap (1970) identified settlements in the Upper Huallaga Basin of Peru that date to 

approximately 3,700 B.P. at Cueva de las Lechuzas, as well as other sites dating to between 3,700 and 

2,500 B.P(Lathrap 1963). Lathrap and his students identified early ceramics in the Ucayali river basin that 

bear similarity to ceramics observed in the Brazilian Amazon as well as at Kotosh in the Central Andes 

(Lathrap 1970), although less is known about the settlement patterns of these early cultures. Ceramics 

found at Canchas Uckro in Ancash some 20km north of Chavín de Huántar resemble ceramics identified 

at Kotosh, a monumental center in the Huanuco Basin. This suggests some level of interregional 

interaction occurring at ca. 3,700 B.P. between the highlands and the jungle to the east (Nesbitt, pers. 

comm.).  

Thus, at this time we see not only the introduction of ceramic technology to the selva of what is 

today Peru (although it comes much earlier in other parts of South America), but we also see an increase 

in interregional interaction among peoples in different ecozones. Subsistence, economic, and social 

systems continued to develop and, after this time, would become increasingly intensified by later complex 

societies. The cultural precedents and technological developments that would eventually lead to the varied 

cultures would be seen by 3,000 B.P. in the Central Andean Region. The deep history of the Central 

Andean Region provides us with a framework for understanding the origins of monumentality, 

technological advancements (including agriculture and pastoralism), and mobility. Monumentality, and 
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thus the ability to organize and/or command labor, appeared early in the Central Andean Region, 

particularly on the coast. The development of intensified agriculture and pastoralism complemented and 

bolstered existing subsistence systems. Finally, and possibly most importantly, increased mobility was 

based in a deep history of seasonal transhumance and exchange for resources from other ecozones. The 

social complexity we see at 3,000 B.P. did not appear in a vacuum, but had a long history behind it.  

So what was it about the nature of Chavín interactions that made Chavín de Huántar apparently so 

successful (Burger 1983)? As previously mentioned, Chavín de Huántar was not the only monumental 

center that rose to some level of regional influence by 3,000 B.P. Kotosh, Pacopampa, Campanayuq 

Rumi, and Atalla all exhibit similar architectural features, although none with the same level of expertise 

in masonry as manifest at Chavín de Huántar. Furthermore, we know that these sites interacted, 

suggesting, for some, that a model of "peer-polity" interaction (sensu Renfrew 1982) may be the best way 

to describe what occurred at ca. 3,000 B.P. at some sites. For other sites, however, a core-periphery model 

may be preferable for describing the frameworks of interaction (Matsumoto forthcoming). Yet another 

way of describing this system is one of “nested interactions” that vary according to the sites involved 

(Young forthcoming). Regardless of the nature of these interactions, both monumental and domestic sites 

that were occupied between ca. 3,000-2,500 B.P. participated in far-reaching networks of exchange and 

interaction that were established long before Chavín de Huántar.  
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Chapter 5. Zooarchaeology of Pastoralism at Atalla 

 In this chapter, I employ the first of two distinct methodologies to explore camelid pastoralism at 

Chavín de Huántar and Atalla. I use standard zooarchaeological analyses to explore the overall faunal 

assemblage at Atalla. Well-preserved faunal assemblages are relatively rare for this part of the Central 

Andean Region and doubly so for this time period, as such only basic zooarchaeological metrics (such as 

MNI, NISP, MNE, and survivorship) are applied.  

Introduction 

In this section, I examine the faunal assemblage at Atalla and propose that camelid pastoralism 

afforded Atalla control over its own autonomous domestic economy and involved its residents in 

interregional exchange. I first describe the archaeological contexts at Atalla from which faunal remains 

were recovered and summarize the results. Next, I present the faunal assemblage and discuss the 

implications of these data with respect to Atalla’s herding economy.   

Materials and Methods  

 Faunal remains at Atalla were recovered and retained from all excavated contexts (including the 

superficial layer) during all three field seasons (2014, 2015, and 2016). All archaeological sediment was 

passed through ¼ inch mesh screens, and all archaeological materials (ceramics, bones, lithics, etc.) were 

collected and sorted according to their respective material types. Faunal remains were identified to the 

most specific taxonomic level and anatomical element possible with the assistance of published guides 

and the author’s own photographs of comparative collections from the Harvard University Museum of 

Comparative Zoology (Altamirano Enciso 1983; Torres, Altamirano Enciso, and Porras 1979; France 

2008). Despite best efforts to be more specific, the classification “artiodactyl” ended up being used in 

most cases for vertebrae, ribs, cranial fragments, and long bone fragments to avoid artificially skewing the 

assemblage toward one taxon. I use the word “artiodactyl” to refer to bone fragments of camelid- or 

cervid-sized animals that could not be more specifically identified. Standard zooarchaeological measures, 

including MNI (Minimum Number of Individuals, MNE (Minimum Number of elements), NISP (Number 
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of identified specimens) were calculated. Additional features of the skeletal material that were recorded 

during analysis include pathology, burning, breakage, modification, and osteometric measurements, the 

last in order to help determine species. 

Age determination (when possible), was carried out following Wheeler’s guides to post-cranial 

epiphyseal fusion and dental eruption and wear. The results were used to generate mortality profiles from 

camelid remains. In order to help determine the camelid herd management strategy at Atalla, basic kill off 

patterns were calculated based on Wheeler’s epiphyseal fusion categories (Wheeler 1982; Wheeler 1999).  

 It became apparent during analysis that the upper strata of the site were disturbed. This was 

evident from the presence of remains from post-contact taxa such as cattle and sheep in the assemblage. 

Considering that over half of the site is under modern cultivation, it is not surprising that the upper 

approximately 25 centimeters of deposits may have been disrupted by modern agriculturalists as well as 

post-3,000 B.P. occupations. As such, while all faunal remains were analyzed, only remains from 

stratigraphic layer 2 and deeper are considered here, %NISP of skeletal elements from all layers from 

each sector are summarized in Appendix A ; Tables 2 and 3 summarize the %NISP for stratigraphic 

layers 2 and deeper.  

 

Table 2. Proportions of Atalla taxa identified by sector for layers 2 and below. 

 Orjon Cancha 

(NISP=370) 

Sumaq Wasi 

(NISP=1686) 

Achka Wasikuna 

(NISP=2259) 

Artiodactyl 34% 51% 48% 

Camelid 34% 41% 43% 

Cervid 8% 6% 6% 

Carnivore <1% 1% 1% 

Canid 0 1% <1% 

Cavia 2% <1% <1% 

Aves 0 <1% <1% 

Indet. Rodent <1% 0 0 

Human 21% <1% <1% 

Conepatus 0 0 <1% 

Small Mammal 0 <1% 1% 
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Table 3. Proportions of Atalla taxa identified by sector, excluding "Artiodactyl," humans, birds, and small mammals for layers 2 

and below. 

 Orjon Cancha 

(n=154) 

Sumaq Wasi 

(NISP=810) 

Achka Wasikuna 

(NISP=1135) 

Camelid 82% 85% 86% 

Cervid 14% 12% 12% 

Carnivore 1% 2% 2% 

Canid 3% 1% 1% 

 

Results 

The faunal assemblages from each of the sectors reveal similar patterns in animal exploitation 

although with somewhat divergent results from the ceremonial sector, Orjon Cancha. The faunal 

assemblage from that sector provides a picture of animal exploitation in ceremonial contexts as well as 

quotidian animal use from the remains that appear in construction contexts. Fewer faunal remains were 

recovered from Orjon Cancha than from the two domestic sectors, and a significant portion (19%) of the 

overall corpus of osteological remains are human bone fragments. The most common faunal remains are 

those classified as indeterminate “artiodactyl,” which is expected given the highly fragmented nature of 

the remains in this sector. Excluding “artiodactyl” elements and human remains, camelids make up the 

vast majority (82%) of the assemblage while cervids made up a smaller proportion (14%) (see Table 6). 

The camelid MNI for Orjon Cancha is quite low, with an MNI of 4 represented by patellae (see Appendix 

B Table 7 for a summary of zooarchaeological abundancy measures from the Orjon Cancha camelid 

assemblage).  

In terms of skeletal part representation, the most common elements (i.e., taxonomically 

identifiable skeletal parts that do not include ribs or vertebrae other than atlas and axis) were long bone 

shaft fragments, which is unsurprising as these portions of long bones are particularly resistant to 

taphonomic modification. In contrast to the two residential sectors, no cervid antlers or other cranial 

elements were identified in the ceremonial sector. This suggests that all butchery and meat production 

occurred in the domestic sector. 
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Both Sumaq Wasi and Achka Wasikuna have been proposed as being residential sectors of 

Atalla. This characterization is based on the presence of less formal architecture, subsistence refuse, and 

ample material culture (ceramics, stone tools, stone tool debitage, etc.). Accepting this view, taxonomic 

and skeletal representation within the faunal assemblages of these sectors were expected to be similar and 

should differ significantly from that of Orjon Cancha. Instead, the results in terms of taxa representation 

were different for both domestic sectors as well as being different from Orjon Cancha. The most common 

taxa in Sumaq Wasi were artiodactyls (51%), camelids (41%), and cervids (6%), with all other categories 

at ~1% or lower (see Table 6). In this particular portion of the assemblage, the results are heavily skewed 

toward the artiodactyl category, as the overall assemblage was again highly fragmented. If the artiodactyl 

and smaller animals are excluded, a divergent pattern arises. Camelids are the most common taxon at 

85%, with cervids (12%), and canids/carnivores (3%) comprising the remainder of the more common taxa 

(see Table 6). Again, as can be expected, the MNI for the Sumaq Wasi camelids was larger, with a likely 

MNI of 14 represented by both the scapulae and tali (see Appendix B for a summary of zooarchaeological 

abundance measures from the Sumaq Wasi camelid assemblage).  

Achka Wasikuna is the largest of the three sectors excavated during investigations at Atalla – 

both in terms of sheer physical area as well as total excavated area. It also has the largest faunal 

assemblage. Unlike Sumaq Wasi, the most common taxon identified is camelids (48%), with artiodactyls 

(43%) and cervids (6%) representing smaller, although still significant proportions of the assemblage. 

Other animals such as carnivores, rodents, and birds are represented by few individuals and comprise less 

than one percent of the assemblage. When excluding the artiodactyl category from the results, the 

proportions of the assemblage are camelids 86%, cervids 12%, and carnivores/canids 3%. Finally, the 

maximal MNI for the Achka Wasikuna camelids was the largest of the three areas at 18, represented by 

the maxillae (see Appendix B for a summary of zooarchaeological abundance measures for the Achka 

Wasikuna camelid assemblage).   

The skeletal element representations in terms of percentages of Sumaq Wasi and Achka 

Wasikuna depart slightly from that of Orjon Cancha in that meat-bearing parts of camelids (e.g., long 
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bone shafts) are proportionally less common for Orjon Cancha. This confirms the hypothesis that the 

animals were likely being butchered in the domestic sectors to provision activities in the ceremonial 

sector. The Orjon Cancha assemblage, however, is small and may not meaningfully represent cultural 

activities, as no other evidence for feasting or in situ consumption appeared in this context.   

 While camelids and cervids were key contributors to the subsistence of Atalla’s residents, 

smaller, less common taxa also likely made important contributions to Atalla’s subsistence base. But as 

the Atalla assemblage is highly fragmentary, the remains of smaller animals may not have preserved as 

well as those of the larger forms. Although significant carnivore chewing only appears on 70 bone 

fragments, there are canids (including possibly domesticated dogs and an Andean fox known as a culpeo 

[Lycalopex sp.] Stahl pers. comm.) present within the assemblage that likely contributed to taphonomic 

factors affecting the assemblage. 

 Turning to bone modification, even when excluding anthropomorphic modification of bones 

during bone tool or ornament making, cutting, chopping, and sawing marks on bones are relatively 

common throughout the assemblage. Presumably these represent the result of butchering and other 

subsistence related practices. Study of faunal remains from Achka Wasikuna (see Figure 17) revealed an 

overall higher proportion of butchery marks (~9% of all identified specimens) than was the case for 

Sumaq Wasi (~6% - see Figure 18) and Orjon Cancha (~3% - see Figure 19). Location and frequency of 

butchery marks indicates that initial processing of camelids including slaughtering, skinning, and 

quartering of animals occurred primarily in Achka Wasikuna and secondarily in Sumaq Wasi. While 

bones with butchery marks were recovered from Orjon Cancha, this sector was likely provisioned by the 

two domestic sectors. Butchery is also apparent in marks that are not associated with tool use. A pattern 

of processing consistent with forcibly opening an animal’s ribcage is evident in green fractures frequently 

located on the proximal rib shafts as well as on the transverse processes of thoracic vertebrae.  
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Figure 17. Butcher mark frequencies for camelid and artiodactyl bones from Achka Wasikuna. 

Redrawn from vectorized skeleton by Sebastien Lepetz and Michel Coutureau (2005). 
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Figure 18. Butcher mark frequencies for camelid and artiodactyl bones from Sumaq Wasi. Redrawn from vectorized skeleton by 

Sebastien Lepetz and Michel Coutureau (2005). 
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Figure 19. Butcher mark frequencies for camelid and artiodactyl bones from Orjon Cancha.  Redrawn from vectorized skeleton 

by Sebastien Lepetz and Michel Coutureau (2005). 

Shattering of long bone shafts as well as splitting and shattering of metapodials were also common 

throughout the assemblage and likely indicates  marrow cracking and fat production or the processing of 

the skeleton for distribution (Yacobaccio 2007). Fat is a rare resource in harsh, distinctly seasonal 

environments such as in the Andes (for more on the importance of fat see Speth and Spielmann (1983) for 

North America and De Nigris and Goñalons (2005) for the Andes). Given their presence within the Atalla 

faunal assemblage, guinea pigs may have also occupied a cultural niche as a source of fat especially 

during leaner portions of the year (see Rosenfeld 2008). That they are not better represented in the 

archaeological record may be due to the fact that the bones of these small mammals are particularly 

vulnerable to being consumed in their entirety by carnivores, including humans.  
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Faunal Remains from Chavín de Huántar, a Comparative Perspective 

Before delving into a discussion of the faunal analyses from Atalla, a brief overview of faunal 

research at Chavín de Huántar as a point of comparison is warranted. While there is no iconography from 

Chavín de Huántar that shows any type of camelid, the presence of their remains in domestic contexts 

demonstrates the continual use of camelids as a source of food. That said, the nature of this exploitation 

changed over time (Miller and Burger 1995; Sayre 2010; Sayre, Miller, and Rosenfeld 2016; Rosenfeld 

and Sayre 2016). Faunal remains from the relatively infrequently-excavated domestic areas of Chavín de 

Huántar indicate a shift in the subsistence economy of those occupying the area immediately adjacent to 

(north of) the temple. During the Urubarriu phase, the people of Chavín appear to have obtained the clear 

majority of their faunal resources by hunting. The archaeological faunal assemblage from the Urubarriu 

phase contains 55.2 % camelids (NISP = 356) and 9.8% cervids (NISP = 63) (Miller and Burger 1995: 

429). The cervids recovered from these assemblages could either be taruka (Hippocamelus antisensis) or 

white-tailed deer (Odocoileus virginianus). However, for this phase, identification of specifically which 

camelids were being exploited in the assemblage is more complicated. It appears that for the Urubarriu 

phase, a mix of vicuña, guanaco, and llama are present in the assemblage. The overall quantity of faunal 

remains from the Chakinani occupation phase is significantly less than that from the Urubarriu phase, 

although a change is discernible. Camelids (in this case likely llamas and vicuñas) comprise 81.4% (NISP 

= 131) of the assemblage while cervids comprise only 3.1% (NISP = 5). Another interesting portion of the 

Chakinani assemblage is the presence of marine fish and the marked absence of freshwater fish. The 

marine fish illustrate the growing coast-highlands interaction during this time that would have been aided 

through the use of llamas as pack animals. Finally, we see the greatest changes in faunal use during the 

Janabarriu phase. Not only is the faunal assemblage significantly larger overall than both the Urubarriu 

and Chakinani phases, but camelids dominate the assemblage comprising 84.2% (NISP = 1,039) with 

cervids making up only 1.7% (NISP = 21) (see Table 4) of the faunal remains (Miller and Burger 1995: 

429).  
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Table 4. Summary of fauna from Burger's excavations of the Chavín domestic sector. Note the distinct shift in camelids between 

the Urubarriu and Chakinani phases. 

Taxon (%NISP) Urubarriu (n=644) Chakinani (n=161) Janabarriu (n=1,242) 

Camelid 55.2 81.4 84.2 

Cervid 9.8 3.1 1.7 

Artiodactyl Indet. 21.7 5.0 5.6 

Cavia sp. .6 0 1.4 

Lagidum sp. 3.7 .6 0 

Rodent Indet. .5 0 .1 

Conepatus rex .2 0 0 

Felis concolor .3 0 0 

Canis sp.  .5 5.0 0 

Bird .5 0 .8 

Mammal Indet. 7.0 6.8 6.2 

 

The camelids for the portion of the faunal assemblage analyzed by Miller, mostly llamas by the 

Janabarriu phase, likely came to the immediate Chavín de Huántar catchment from the surrounding puna 

in the form of ch’arki, or dried meat, which was traded for agricultural products from the lower 

environmental zones that could not be grown in the puna (Miller and Burger 1995). Miller and Burger 

also propose that this trade was greatly facilitated by the use of llamas as pack animals when the volume 

of goods traveling among the various environmental zones became too great to be carried by humans or 

because the effective networks expanded. However, this ch’arki proposal has received pushback for its 

exclusion of a diverse array of ethnographic sources on ch’arki production and use (Rosenfeld and Sayre 

2016; Stahl 1999; Valdez 2000). There are a variety of ways to produce ch’arki, and many of these may 

leave no distinct zooarchaeological signature at all. As such, it is unreasonable to think that Chavín de 

Huántar, as a whole, was provisioned with ch’arki. Recent scholarship (Rosenfeld and Sayre 2016) has 

demonstrated that camelids were largely raised locally for their meat and fleece. 

Ageing, Survivorship, and Osteometric Measurements 

 The diversity of taxa within each archaeological sector at Atalla does not vary significantly, and 

overall the patterns reflect a herding economy that is supplemented by occasional hunting or by the 
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consumption of smaller domesticates (e.g., guinea pig).  While we see a demonstrable similarity between 

The Atalla assemblage and contemporary assemblages (discussed below), the nature of this site’s 

economy deserves further discussion. Since the site lies near the upper limit of the suni ecozone, access to 

grazing lands in the puna is feasible. During all excavation seasons, much of the area surrounding the site 

was surveyed but few corrals were identified (for a corral, see Figure 20). There are no data attesting to 

the antiquity of these structures, and much of the landscape has been subject to modification by more 

recent agricultural activities.  

In order to determine the camelid herd management strategy at Atalla, basic survivorship profiles 

(Figure 21) were calculated based on Wheeler’s modified epiphyseal fusion categories (1999). Animal 

survivorship refers to the proportion of animals remaining alive at a specific age stage (Reitz and Wing 

2008). It should be noted that since these survivorship curves are based on degree of bone fusion, our 

interpretations are limited in terms of the actual age of the herd, as camelids can survive long after their 

bones are completely fused. Thus, dental eruption and wear should also be evaluated when considering 

the function of a herd. Camelid survivorship for all sectors is nearly identical, although with kill-off 

beginning and continuing at a later age for camelids from Orjon Cancha (see Appendix C for sector-

specific survivorship). Overall, some of the Atalla camelids appear to have been selected for meat 

production at a prime age, namely between age stages 3 and 4 – when approximately 50% of the herd 

remains. This suggests that in addition to meat production, the Atalla camelids were used for their 

secondary products (e.g., fleece and traction) as well. 
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Figure 20. Corrals of unknown age across the Rio Ichu from Atalla (Photo S. Weber). 
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Figure 21. Survivorship for camelids from ca. 3,000 B.P. levels. Age stages on X-axis are approximate (see Wheeler 1999) and  

are as follows: 0 = Birth; 1 = 1 month; 2 = 12-18 months; 3 = 24 months; 4 = 33 months; 5 = 42 months; 6 = greater than 42 

months.  

To create a more complete picture of age-based camelid use at Atalla, a ternary diagram (Figure 

22) was generated based on South American camelid dental eruption and wear (Wheeler 1982). In a 

departure from Stiner’s (1990) initial biological parameters for the creation of ternary diagrams, I define 

the general age classes of “juvenile,” “prime,” and “old” using categories proposed in Yacobaccio’s 

(Yacobaccio 2007) ethnoarchaeological work to more accurately capture cultural definitions of these age 

classes. Camelid bones are completely fused after 36 months, so we must rely on dental eruption and 

wear to more accurately define age classes. Generally speaking, the modern herders in the Puna de 

Atacama considered an animal below 3.5 years old to be juveniles, animals between 3.5-8 years old to be 

adults, and animals above the age of 8 years to be old (Yacobaccio 2007, 151). Using these more 

appropriate age categories, the Orjon Cancha assemblage is dominated by juvenile animals, whereas the 

Achka Wasikuna and Sumaq Wasi assemblages contain a greater number of old and prime individuals. As 
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such Orjon Cancha, may have been provisioned with juvenile animals for consumption or perhaps even 

ritual purposes. Based on ethnographic work throughout the Andes, some general patterns of camelid use 

can be identified. Very young camelids – for example animals that range from newborn up to a month old 

– are likely to have been raised locally, as infant mortality due to illness exacerbated by stress can be as 

high as 38%-50% even in modern herding economies (Yacobaccio 2007, 149). An assemblage in which 

the majority of culled animals fall between 2 and 3 years of age frequently represents herds in which 

animals were raised for meat production, as this is the age at which these animals’ meat is considered best 

tasting and they have reached full maturity in size. This saves feed and/or pasture, making further 

investment to maintain the animal an apparent waste. Animals that live beyond this age into the 4+ year 

range, at which point all bones are epiphyses have fused, are considered to be adults. Animals 8 years-old 

and older are considered old, although this age can be determined by dental eruption and wear only 

(Wheeler 1982; Yacobaccio 2007). An assemblage with a majority of old animals is likely indicative of a 

pastoral economy based on secondary products, such as caravanning and/or wool production (Yacobaccio 

2007).  
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Figure 22. Ternary diagram demonstrating proportions of camelids for all sectors and age classes primarily based on dental 

wear. The designations “Juvenile,” “Prime,” and “Old” are based on ethnographic characterizations (Yacobaccio 2007) and 

dental ware (Wheeler 1982). 

While determining camelid species based on morphological differences among skeletal elements 

is nearly impossible, carrying out discrete osteological measurements can group animals into size 

ranges/morphotypes and, thus, hypothetical species (e.g., llama, alpaca, vicuña, and guanaco). Various 

measurement protocols have been proposed over the last 40 years with some overlap among them (Kent 

1982; L’Heureux 2005; Menegaz, Salemme, and Juareguizzar 1988). For the Atalla specimens, the 

maximum breadth and depth of the first phalanx were recorded for all measurable specimens. The first 

phalanx provides a reliable metric for determining size ranges of camelids in an archaeological 

assemblage due to its consistent survival in the archaeological record.  

First phalanges were selected based on them being fused fully, complete, and with no pathologies 

or taphonomic modifications. Measurements were taken to the nearest 0.1mm and plotted on a bivariate 

plot (see Figure 23). Measuring the two dimensions (maximum breadth and maximum depth) of the 



 
 

92 

 

proximal articular surface of the first phalanx resulted in camelid morphotype estimations for the Atalla 

archaeological assemblage. Only the domestic sectors of Atalla – Sumaq Wasi and Achka Wasikuna – 

produced measurable first phalanges, and thus there are no measurements from Orjon Cancha. A bivariate 

plot including the measurements of modern reference specimens from the literature (Kent 1982; Gasco 

and Marsh 2015) was created in an attempt to identify the morphotypes of the archaeological camelids 

from Sumaq Wasi and Achka Wasikuna.  

 

Overall, archaeological camelids seem to span the range of camelid morphotypes (see Figure 23), 

with the possible exception of the castrated llama morphotype, although some individuals do come close 

to the modern measurements. While the modern sizes of these morphotypes do overlap, some patterns 

within the archaeological camelids may be observed. The majority of the archaeological specimens fall 

within the guanaco/llama size range, with a minority of archaeological specimens falling within the 

vicuña/alpaca size range.  
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Figure 23. Distribution of camelid morphotypes based on the measurement of the proximal articular facet of the first phalanx. Individuals 

from Achka Wasikuna and Sumaq Wasi are represented by the blue and green triangles respectively. Note that the measurable individuals 

present at Atalla demonstrate the exploitation of a wide range of morphotypes, with the majority (n=19) falling into the llama morphotype size 

range. 
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Pathologies 

Maintaining a healthy, productive herd ensures stability in the subsistence base and thus in the 

economy of a group. While bones cannot give us the complete picture of camelid herd health, presence or 

absence of certain pathologies can elucidate the role an animal played and the overall herding strategy. 

Pathologies in camelids are rare across Atalla’s faunal assemblage (n=15; see Table 5 for a summary) and 

largely appear on lower extremities, particularly the phalanges. I identified and defined pathologies for 

the Atalla camelid remains based on Baker and Brothwell’s (1980) descriptions of faunal pathologies. I 

have described the severity for each instance of pathology as mild, moderate, or severe. Of the 15 total 

pathological bones identified, 10 are on either the first (n=4) or second (n=6) phalanges. The most 

common pathology in the phalanges is exostosis, or bony growth on the surface of a bone, which affected 

nine of the ten phalanges. All representations of these lesions appeared on proximal articular surfaces and 

frequently occurred with other conditions such as osteophytes (lipping) thus increasing the overall 

robustness of the element. Exostoses of artiodactyl phalanges are generally referred to as “ring bone,” a 

condition that results from osteoarthritis, trauma to the joints, or the impact of the foot consistently hitting 

uneven walking surfaces (Baker and Brothwell 1980). Additionally, one individual exhibited resorption of 

the proximal-anterior articular surface of the talus (see Figure 24), which was possibly due to consistent 

stress on the joint (Park 2001)26. The pathologies described above may have resulted from stresses placed 

on camelids in caravans that were carrying heavy loads over uneven surfaces and long distances for 

extended periods of time. That said, it is difficult to unequivocally identify a cause based on skeletal 

remains alone.   

 

 

 

 

                                                           
26 For further descriptions and interpretations of South American camelid pathologies see deFrance 2009; Izeta and 

Cortés 2006; and Moore in Hastorf et al. 2008. 
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Table 5. Summary of pathologies on camelids for all sectors. 

Provenience Element Pathology Severity 

AW-IW-2 Patella Osteophyte Mild 

AW-H4-2 Patella Osteophyte Mild 

AW-5C-2 Phalanx 2 Proximal exostosis; robust Mild 

AW-H4-2 Phalanx 2 Proximal and lateral exostosis Moderate 

AW-T3-3 Ischium/Acetabular portion Osteophytes on acetabulum Mild 

AW-T4-3 Phalanx 1 Proximal exostosis; osteophyte on 

proximal articulation 

Mild 

SW-4D-3 Phalanx 1 Proximal exostosis Mild 

SW-4D-3 Phalanx 1 Robust Moderate 

AW-5B-3 Phalanx 1 Proximal exostosis Mild 

AW-T5-3 Radioulna Exostosis on proximal ulna Mild 

AW-IE-3 Lower Third Molar Caries on the root Severe 

AW-V3-4 Phalanx 2 Proximal exostosis Mild 

OC-1B-4 Phalanx 2 Lateral exostosis Mild 

SW-4C-4 Phalanx 2 Proximal exostosis Mild 

AW-T4-5 Talus Resorption of antero-proximal articular 

surface 

Moderate 
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A) B)   

C)  

Figure 24. A – Posterior view of pathological camelid astragalus. Note flattening of the lateral crest as well as the widening and 

truncating of the medial crest. B – Postero-lateral view of the pathological camelid astragalus. Note the lipping on the lateral 

aspect of the astragalus. C – Normal camelid astragalus. Photos by S. Weber. 

Another example of camelid pathology and animal health at Atalla is exhibited by the single 

lower molar (first or second) of a markedly old animal. The wear stage of the tooth indicates that the 

animal was likely 13+ years old (Wheeler 1982), and the root of the tooth itself was almost entirely rotted 

away (see Figure 25). Given the state of wear and condition of this tooth, the rest of the animal’s dentition 

is likely to have been in a similar, if not worse, state. Because of the animal’s unusual age, it may have 



 
 

96 

 

been highly valued by its owner(s) as a work animal rather than as a fleece animal, as 14+ years is beyond 

the ethnographically recorded maximum age (7-8 years) for fleece exploitation (Dransart 2002;  

Yacobaccio 2007).   

 

Figure 25. Pathological camelid lower M1/2. Note advanced wear stage as well as lack of root and internal structure. Photo by 

S. Weber. 

Given the survivorship and pathologies of the Atalla assemblage, the herding strategy appears to 

have included a mix of meat, caravanning, and fleece production. Furthermore, spindle whorls, crucial for 

preparing fleece for weaving, are common in all of the site’s occupation phases, and many of the bone 

tools recovered during excavations could have functioned as shuttles, needles, and awls/perforators. Bone 

tools, too, were identified in the Atalla assemblage, with a range in formality from expedient tools to 

formalized forms (e.g. needles, awls, scapula scrapers and spools, and cranium spoons). 

Discussion 

Overall, Atalla’s pastoral economy was mixed. The presence of young (ca. 1 month old) animals 

in the assemblage fits with the area being ideal for camelid husbandry, as it provided ample access to 

pasture lands. Orjon Cancha exhibits higher proportions of juvenile camelids than Sumaq Wasi and 
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Achka Wasikuna, which may indicate specific provisioning, although, as was previously noted, this 

sector’s assemblage was considerably smaller than those of the other two assemblages. Generally, 

animals of prime meat production age (2-3 years old) dominate the Sumaq Wasi and Achka Wasikuna 

assemblages. These same bones exhibit evidence for butchery and marrow cracking in a set and patterned 

manner. Finally, old animals are represented throughout the Atalla assemblage in lower proportions than 

do prime-aged animals (see Figure 18). These animals were likely raised as transport or fleece animals, 

and as such, were valued for their secondary products. 

Comparative Perspectives on Pastoralism 

 When the faunal assemblage of Atalla is compared to the assemblages of other contemporary 

sites similar in nature both in location and proposed cultural affiliation, there are parallels and contrasts. 

There is a marked economic shift from cervid and wild camelid hunting to camelid pastoralism at ca. 

1,000 B.P. in the North-Central and Northern Andes, while in the Southern Andes, economic dependence 

on domestic camelid pastoralism occurred much earlier (Capriles 2017; Wheeler 1984).  Chavín de 

Huántar, the proposed center of Atalla’s economic world (Burger and Matos 2002), reflects a pattern 

somewhat like Atalla in its domestic La Banda sector. Rosenfeld and Sayre (2016) demonstrate that La 

Banda residents had access to a similar array of fauna and locally produced fresh meat for household 

consumption. Overall, camelids represent 69.7% (n=2,177) of the NISP of the La Banda assemblage, 

while cervids make up only 1.15% (n=36) of the NISP (if the category “Artiodactyla” within Rosenfeld 

and Sayre’s data is excluded, these proportions shift to 94.6% camelid and 1.6% cervid), while at Atalla 

camelids represent between 84.72% and 86.99% of the overall assemblage. Similarly to Atalla, some of 

the animals from the La Banda sector were kept beyond prime age, which suggests a pattern of animal 

husbandry aimed at fleece production or transport (Rosenfeld and Sayre 2016).  

Conclusions 

Given the proposed role of Atalla as a locus for the distribution of cinnabar, a local ritual center 

with pre-Chavín importance, and a place where access to diverse ecozones is quite easily attained, some 
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conclusions regarding the economy of Atalla may be drawn. Microbotanical analyses conducted on 

ceramics and stone tools at Atalla revealed the presence not only of local resources such as potato, olluco, 

oca, pseudocereals, and beans, but it also revealed evidence for nonlocal resources such as chili pepper, 

sweet potato, algarrobo, sacha papa, achira, and manioc (see Chapter 7). Other non-local, non-food 

resources present at Atalla include Paracas- and Cupisnique-style ceramics, obsidian, and greenstone 

ornaments (Young 2017). The presence of these non-local resources indicates participation in long-

distance trade networks. But, rather than acting as a peripheral entity within the greater Chavín interaction 

sphere, it is likely that Atalla’s roles were two-fold. The site was economically self-sufficient with a 

burgeoning pastoral and pigment-distribution economy. Furthermore, given Atalla’s size and nature, it 

may have functioned as a gathering space within its own interaction sphere in the South-Central Andes.  

Atalla’s residents practiced a locally-based, diversified herding economy that provided meat for 

the local population and possibly for the surrounding area as well (see Appendix H for a brief overview of 

human-animal relationships in Huancavelica today). Fleece production and transport were also key 

products provided by the camelid herds. Various pathologies on camelid extremities further support the 

claim that exchange – based at Atalla – was a fixture of the 3,000 B.P. economy. The multi-use herd 

wealth possessed by Atalla afforded it the social and fungible currency to be able to participate in a 

broader sphere of interaction within the South-Central Andes.  

The presence of non-local resources, including staple foods and foreign ceramics indicates 

participation by the site’s inhabitants in long-distance trade networks. However, rather than acting as a 

minor entity within the greater Chavín interaction sphere or within any other cultural entity’s sphere, 

Atalla stood out as a locale of cultural and economic prominence. Mobility is and was a hallmark of 

highland Andean society, and while Atalla was an active center, camelid caravans could have easily been 

used for transporting raw or processed cinnabar and possibly other products. Animals used for transport 

would have afforded Atalla’s residents access to other regions via the goods transported to and from the 

site. Thus, Atalla’s inhabitants participated in a cosmopolitan economy while maintaining a distinct 

identity.  
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Chapter 6. Stable Isotope Analysis at Chavín de Huántar and Atalla 

Introduction 

In this chapter, I attempt to determine differences between species as well as variability in 

mobility and herding strategy within and between northern (Chavín de Huántar) and southern (Atalla) 

study sites via stable isotope analyses. I examine stable carbon and oxygen isotopes from camelid molars 

to determine herding strategy. I explore camelid pastoralism at ca. 3,000 B.P. by employing carbon and 

oxygen isotope analyses to define patterns of mobility and ancient herding strategies. The data presented 

here continues the focus on two sites involved with the Chavín religion: Chavín de Huántar, to the north, 

and Atalla, to the south. During this time, intensive camelid pastoralism spread north from the Bolivian 

Altiplano in the Lake Titicaca Basin and was adopted in the Central Andes by ca. 2,900 B.P., thus 

fundamentally changing the way in which people interacted with their environments by creating a 

predictable and manageable subsistence base. In the northern reaches of the Andes (in this case, central 

Peru and northward), less is known regarding the nature of pastoralism at its earliest adoption. Some 

scholars argue that the adoption of camelid pastoralism was relatively slow, and camelids only began to 

factor prominently in domestic economies in the Central Andes as of ca. 2,900 B.P. (Uzawa 2008; 

Uzawa, Takigami, and Seki 2017), although this is not a widely accepted idea. In the following pages, I 

discuss differences between species as well as variability in mobility and herding strategy within and 

between northern (Chavín de Huántar) and southern (Atalla) study sites. I examine stable carbon and 

oxygen isotopes from camelid molars to determine herding strategy. Oxygen isotopes are used to reflect 

movement among and within Andean ecological zones. Carbon isotopes are used to reflect possible 

provisioning and dietary shifts. I conclude that, while herding strategy is variable, distinctions between 

animals raised for fleece vs animals raised for transport can be made from archaeological remains. 

Furthermore, I find that the herding strategy practiced at Atalla represents an early intensification of 

camelid caravans.   
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 Expected Oxygen Isotopic Values for Ecozones 

Although models of actual modern oxygen isotope precipitation values are relatively scarce for 

the Central Andean Region as a whole, 18O values for specific locations can be estimated using the 

Online Isotopes in Precipitation Calculator (OIPC) (Bowen 2017), and overall ranges of values can be 

predicted based on latitude, longitude, elevation, and seasonal precipitation data. Values from the OPIC 

are combined here with Javier Pulgar Vidal’s characterizations of the eight ecozones of Peru (Vidal 1987) 

to form a predictive framework for this study. Given the altitude, climate, and ocean proximity of the 

chala ecozone, 18O values are expected to be high relative to other ecozones. Predicted annual oxygen 

isotopic values for this area range from 18O -2 to +0.5 ‰, although Knudson reports the potential for a 

wider range. For example, between 1988 and 2002, values of  18Omw (V-SMOW) -5.6‰ to +2.3‰ 

(n=16, 1) were observed in La Serena, Chile (2009, 174). Isotopic values for the yungas ecozone are 

expected to be slightly depleted in 18O when compared to the chala, because of greater overall 

precipitation and altitude. As a result, 18O values are likely to range between -8.6‰ to -5.1‰ (Knudson 

2009; Dufour et al. 2014). The Quechua and Suni ecozone 18O values fall between -16.1 and -6.4.  Given 

the climatic and altitudinal extremes of the puna ecozone, 18O is known to range from -22.1‰ to -

10.8‰, depending on the area (Knudson 2009, 175). Due to the historic unevenness of research in general 

and of isotopic sampling in the selva alta and selva baja ecozones, values included here are predictions 

based on modeling of 18O using the OIPC. Isotopic values for known, modern centers of population were 

predicted and plotted (see Figures 26 and 27) to estimate the isotopic values for both ecozones. For the 

selva alta, predictions of isotopic values reveal a monthly 18O averages of -9.1 to -3.4. For the selva 

baja, predictions of isotopic values and a series of actual observations from one location (Iquitos, Peru) 

revealed monthly 18O averages of -8.5 to -2.6. 
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Figure 26. Observed and predicted monthly oxygen isotope values for the selva ecozone. The significant month-to-month variance warrants note and 

should caution us when considering single isotopic values. 
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Figure 27. Predicted monthly oxygen values for the ceja de selva ecozone. Again, the significant variance in month-to-month 

values warrants note. 

Of course, there are extreme variations in all ecozones, but these averages serve to provide a general 

range and starting point from which to estimate animal origin and mobility. While this study includes 

only camelid and cervid remains, these same principles can be applied to other animals, humans, plants, 

and animal products (e.g., fleece, feathers, claws, etc.). Given the climatic variability of the Andean 

region, it is expected that various cultural groups would take advantage of access to a high level of 

resource diversity and abundance. Interzonal complementarity is noted since at least the Preceramic (e.g., 

Guitarrero Cave [Lynch 1971] at ~10,000 B.P. [Lynch et al. 1985]), with further intensifications of 

interregional interaction occurring at variable intervals (see Nuñez and Dillehay 1979). In the Atacama 

Desert between approximately 3,500-2,900 B.P., various groups further intensified preexisting networks 

of complementarity and expanded their spheres of interaction via camelid caravans (Pestle et al. 2015). 
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This same pattern of intensification of camelid pastoralism, with an emphasis on caravans, is observed at 

multiple 3,000 B.P. sites. 

Expected Isotopic Values for the Study Sites of Atalla and Chavín de Huántar 

The isotopic analysis carried out here includes samples from both Atalla and Chavín de Huántar. 

As noted in Chapter 4, Atalla is a ca. 3,000 B.P. site located in the South Central Andes that lies at 3,500 

masl, around the border between the quechua and the suni ecological zones, and as such, predicted 18O 

values range monthly between -16.6‰ and -6.8‰ (Bowen 2017; Bowen and Revenaugh 2003) 

Revenaugh 2003) and predicted annual 18O values average -13.5‰ (Bowen 2017; Bowen et al. 2005). 

As for Chavín de Huántar, located in the eastern Cordillera Blanca in the Callejón de Conchucos at an 

elevation of 3,150 masl, the site is firmly within the quechua ecological zone (see Figure 10), and as such 

modern 18O monthly values range between -15.3 and -6.5‰ (Bowen 2017; Bowen and Revenaugh 

2003), with an annual average 18O value of -13.0‰ (Bowen 2017; Bowen, Wassenaar, and Hobson 

2005).  

Stable Isotopes of Oxygen and Carbon in the Andes and Predictions   

Oxygen Isotopes in the Andes 

The isotopic signature of water imbibed and consumed results from a combination of 

precipitation and ground water. Precipitation and ground water evaporate 16O, the lighter isotope that 

evaporates more quickly than 18O, the heavier isotope. As a result, the 18O signature is affected by 

latitude, longitude, altitude, temperature, and distance from the ocean. As such, 18O can be predicted 

based on both known measurements as well as the aforementioned variables (Bowen and Revenaugh 

2003; Bowen and Wilkinson 2002).  For the present study, seasonal isotopic values for entire regions 

were also predicted using the IsoMAP system (West et al. 2010; Bowen et al. 2017). IsoMAP models 

predictive maps of 18O and 2H based on measured 18O and 2H precipitation values, elevation, latitude, 

and longitude. After the model is created, the resulting equations can be applied to digital elevation 

models to visualize the predicted isotopic values (See Figure 28). 
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Figure 28. Map of region of study with predictive isotopic values applied to the background DEM. The star shapes indicate the 

locations of Chavín de Huántar (farther north) and Atalla. 

 While these models help act as basic boundaries for this research, paleoclimatic studies of 

Holocene climate of the Central Andes warrant note. 18O analysis of the Huascarán ice core in central 

Peru demonstrates climatic fluctuations dating back to the Pleistocene. 18O at 3,000 B.P. is somewhat 

depleted compared to the present (Thompson et al. 1995). Furthermore, glacial advance before 1,350 B.P. 

suggests a possible 150 meter descent in the borders of ecozones (Wright et al. 1989). In sum, while 

variability is undeniable, modern seasonal variability in precipitation and thus in 18O is likely analogous 

to the somewhat cooler paleoclimate at 3,000 B.P.  
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Stable Carbon Isotopes in the Andes 

 Carbon isotopic signatures obtained from tooth enamel result from an animal’s diet, which 

depends on their feeding regimes. There is a known trophic level enrichment in 13C of ~2‰. These 

signatures also depend on the photosynthetic pathways of each plant. Photosynthetic pathways of carbon, 

for the Andes in particular, have been explored elsewhere (Szpak and White 2013; Szpak et al. 2013) so 

only a brief discussion is warranted here. C3 plants are depleted in 13C due to greater 13C discrimination 

(Szpak et al. 2013), and as a result, generally yield 13C signatures of ca. -26.0‰. C4 plants are enriched in 

13C, and generally produce 13C signatures of -12.0‰. An additional photosynthetic pathway, CAM, is 

present in South America. CAM plants (Crassulacean acid metabolism; e.g., succulents, cacti, air plants) 

follow a photosynthetic pathway similar to that of C3 during the afternoon and a photosynthetic pathway 

similar to that of C4 throughout the night. Camelids have been known to consume CAM plants, but this is 

infrequent (Siveroni 2017). Generally speaking, wild C4 plants are more common at lower altitudes in 

South America, which fits with global patterns (Sage and Pearcy 2000), so contributions of wild C4 

plants to the diet of highland animals is expected to be low. Of particular relevance to isotopic research in 

the Andean region are maize (Zea mays) and amaranth (Amaranthus), the only two commonly consumed 

C4 plants in this area.  In terms of 13C extremes, maize exhibits enriched (~2‰) 13C values when 

compared to other C4 plants, particularly wild species as well as amaranth. 

Furthermore, there are marked effects of precipitation and elevation on the 13C values of plants 

(Szpak et al. 2013). Plants living in a forested environment below a canopy will be depleted in 13C due to 

the use of recycled CO2 for photosynthesis (Szpak and White 2013). The availability of water to plants 

appears to affect only C3 plants, resulting in less negative signatures when there is less water available. 

Greater salinity of an environment reduces 13C discrimination, so observed 13C will be less negative in 

more saline environments. Of key importance to the Andean region is the fact that 13C signatures increase 

as elevation increases (Szpak et al 2013).  

 For the purposes of examining animal diet using structural carbonates (in this case, bioapatite), 

some considerations must be taken into account. When measuring 13C in enamel of large ruminants 
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(including the South American camelids), there is a reported 13C enrichment (14.1±0.5‰ [Cerling and 

Harris 1999, 347]) between bioapatite and an animal’s diet, the range of which changes according to the 

species and environment (Lee-Thorp, Scaly, and Van Der Merwe 1989; Cerling and Harris 1999; Balasse 

et al. 2002). As such, observed 13Cenamel values were corrected with known fractionation values for 

guanacos (12.5‰ Cerling and Harris 1999, 349]) in the Tierra del Fuego in order to be comparable with 

13C values for the animals’ diets (13Cdiet). While these animals are not from the Andes, they provide the 

closest isotopic analog for Andean animals.  

Models of Herding and Isotopes 

 Based on ethnographic records of recent camelid husbandry in South America ( e.g., Yacobaccio 

2007; Nielsen 2000, 2016, 2001; Tripcevich 2016; McCorkle 1987), some initial hypotheses regarding 

patterns in stable carbon and oxygen isotopic representation of these patterns can be proposed. In general, 

camelids raised for fleece production in the highlands – the puna and thereabouts – should maintain a 

somewhat constant oxygen isotope signature throughout their lives. An animal raised for fleece 

production is not expected to move very much out of its grazing zone, and any variability in the signature 

will likely be due to seasonal variations in temperature and precipitation. Similarly, a fleece animal’s 

carbon isotopic signature will likely represent the limited influence of C4 plants, unless fodder is 

provisioned or stubble grazing is permitted (see Dantas et al. 2014). Animals raised specifically for meat 

production will likely produce a similar signature, as they are also unlikely to move out of their range. 

However, oxygen and carbon isotopes of meat-bearing animals may exhibit slightly more variability, 

especially if the herder aims to increase the animal’s fat content. Meat and fleece production economies 

are not necessarily mutually exclusive, and the isotopic signature of these two strategies are likely to 

greatly overlap. In contrast, oxygen and carbon isotopic signatures for caravan animals are expected to 

diverge from the meat/fleece signatures and are expected to exhibit greater variance within and among 

individuals. Caravan animals move throughout various ecozones which means they experience both 

marked altitudinal and horizontal variation. As a result, these caravan animals should have noticeable 
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variability in their oxygen isotopic signatures. Generally speaking, a camelid found at a highland site is 

presumed to have been raised there regardless of whether it was raised for fleece production or 

caravanning, so the lifelong average 18O signature should fall in the range of -18 to -10‰. The oxygen 

signature apparent in the teeth of these animals will depend on how long they spent in a given location 

and if the animal’s teeth were growing during the time at which the animal was theoretically moving 

between different ecozones (or staying in one place). 

Given previously identified herding strategies in the Andes, isotopic models can be proposed for 

individual-specific life history. Furthermore, camelids in the Andes are notoriously difficult to 

differentiate on a species level from fragmentary post-crania only. While our understanding of the 

relationship between post-cranial osteometric measurements and species determination has advanced 

greatly (Izeta et al 2012)., in many cases the overlap in animal size class provides unsatisfying results in 

species determination. As noted in Chapter 3, much of the genetic diversity of the domesticated camelids 

has been lost in post-conquest South America. Analysis of whole, naturally desiccated camelids from El 

Yaral, located in the Moquegua valley of Peru dating to 1,050 – 650 B.P. revealed a glimpse of pre-

conquest domesticated camelid diversity, which included ultra-fine fiber alpacas as well as fine-fiber 

llamas breeds that do not exist today (Wheeler et al. 1995). As such, it can be assumed that much of the 

complexity and variability in camelid herding economies remains unknown. Pre-Hispanic camelid 

herding practices also included animals raised and/or working primarily on the coast (Shimada and 

Shimada 1985a; Szpak et al. 2014; Goepfert et al. 2013; Dufour et al. 2014; Siveroni 2017).  

Oxygen measured in enamel will reflect signatures based on an individual’s body water values at 

the time of enamel mineralization (Luz et al. 1984). Once the enamel mineralizes, it is not biogenically 

altered during the animal’s life (Hillson 2005), and it is thus a reliable proxy for the environment the 

animal lived in. The isotopic signature of body water is the result of a combination of water imbibed, 

water consumed in food, and to a minimal degree, water inhaled during respiration. Since the 18O values 

for consumed water (18Odw) differ from that of the 18O of structural carbonate, equations have been 
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developed to link these values. 18O values of structural carbonate are reported in reference to PDB (Pee 

Dee Belemnite) as 18OVPDB, so these values must be first transformed to carbonate values 

(18OcarbonateVSMOw)[Eq.1] (Coplen et al. 1983). The resulting values were then converted from carbonate 

values (18OcarbonateVSMOW) to phosphate values (18OphosphateVSMOW) [Eq. 2] (Lécuyer et al. 2010). Finally, 

the 18OphosphateVSMOW  values were converted to drinking water values (18OdwVSMOW) [Eq. 3] (Amiot et al. 

2004). Equations 2 and 3 were developed to apply to all mammals.     

 

18OcarbonateVSMOW = (1.03091 * 18OVPDB + 30.91) (Eq. 1) 

18OphosphateVSMOW = (18OcarbonateVSMOW – 8.33)/1.035 (Eq. 2) 

18OdwVSMOW = 1.113*18OphosphateVSMOW – 26.411 (Eq. 3) 

Materials and Methods 

 Samples were selected based on provenience, taxon, and specimen preservation status. While 

exact dates for all stratigraphic levels both at Atalla and Chavín de Huántar are unavailable, relative 

chronology based on ceramic styles and the absolute dates that do exist were used to guide the selection 

of samples. These strata include primarily domestic waste or construction fill and can be assumed to have 

originated from non-ceremonial activities. Faunal remains from these contexts at Atalla and Chavín de 

Huántar have been analyzed and interpreted elsewhere (Sayre 2010; Rosenfeld and Sayre 2016). I 

selected both camelid and cervid mandibular molars in an effort to distinguish between different herd 

management strategies. The signature produced by the cervid molars should theoretically demonstrate a 

wild, seasonal baseline against which the camelid results can be compared.  

 Loose molars were mechanically cleaned by abrasion with a tungsten burr bit and rinsed in 

deionized water. Molars still in the mandible were removed and cleaned in the same manner. Enamel 

samples were extracted by drilling bands across the enamel perpendicular to the growth axis starting from 

the apex and finishing at the cervix. Teeth form from cusp to root at a constant rate over the period of an 

animal’s growth and are not biologically modified thereafter (Hillson 2005). Samples were taken 
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incrementally but did not cover the entire surface of the tooth in order to elucidate the general herding 

strategy and allow for greater representation of different individuals. 

A further complication is introduced in sampling methodology. The methods used for this study 

are not particularly high-resolution, so existing variability could have been missed. Of course, the 

majority of a camelid’s life is missing from this analysis given that the teeth are fully formed relatively 

early in life, and enamel mineralization rates of permanent teeth for camelids are currently unknown. 

Nonetheless, camelid tooth eruption occurs at known rates. For permanent teeth the M1 erupts from 6 to 9 

months, the M2 erupts from 17 to 24 months, and the M3 erupts between 33 and 44 months (Wheeler 

1982). However, ageing camelids based on isolated teeth is difficult, and as such, I assigned minimum 

ages based on Wheeler’s tooth wear stages (1982) as well as an estimate for individuals represented only 

by isolated molars. 

 While there are a variety of methods for processing enamel that can impart various effects on the 

actual isotopic readings (e.g., isotopic results will vary according to the pretreatment method), sample 

processing followed a protocol outlined by Pellegrini and Snoeck (2016). Powdered enamel was 

dissolved in 1M buffered acetic acid for four hours. Samples were then rinsed five times with deionized 

water, frozen, and subsequently freeze-dried. Samples were analyzed on a Thermo MAT 253 with KIEL 

IV Carbonate Device at the Yale Analytical and Stable Isotope Center.  

Results  

 A summary of all results is presented here. Note that none of these have corrections (e.g., the 

equations mentioned above) applied and are reported in relation to PDB. However, all figures reflect the 

previously mentioned transformations of values to better reflect the isotopic values of drinking water and 

diet.  

The camelid samples from Chavín de Huántar yielded a 13C range of -10.2 to -4.4‰ and an 18O 

range of -8.1 to -1.6‰. The maximum intra-tooth variance of these individuals was 3.4 for 13C and 0.5 

for 18O. Specimens from Atalla yielded a 13C range of -13.5 to -6.1 ‰ and an 18O range of -9.8 to 
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0.0‰. Camelids from Atalla exhibited greater overall variability. The maximum intra-tooth variance for 

Atalla individuals was 1.3 for 13C and 4.7 for 18O. 

 The one cervid control from Atalla exhibited values distinct from the camelids of both Chavín de 

Huántar and Atalla. 13C ranged from -13.5 to -11.1 and 18O ranged from -9.8 to -8.2. As expected, this 

individual – a wild deer – had the lowest overall 13C and 18O signatures, indicating little to no influence 

of C4 plants on the animal’s diet and a relatively restricted habitat range, specifically when considering 

that this individual exhibited a low intra-individual variance (0.41) for its 18O values.  

 For comparison, modern camelids from Arequipa and Quiruvilca exhibit 13C values ranging 

from –13.6‰ to –8.9‰ and -11.4‰ to -9.4‰ respectively. The Arequipa and Quiruvilca camelids 

demonstrated 18O ranges of -10.1‰ to -5.4‰ and -5.5‰ to -1.3‰ respectively (Dufour et al. 2014; 

Goepfert et al. 2013). Archaeological camelids from the coast of Peru, specifically the Uhle Platform at 

Huacas de Moche and El Brujo, show 18O values ranging from -3.6 to +1.8‰ and -2.9 to +3.1‰ 

respectively. These values are consistent with animals that have spent much of their life on the coast, 

rather than in the highlands (Dufour et al 2014). 

Discussion and Interpretation 

 Following on previous isotopic studies of camelid pastoralism in the Andes (Knudson et al. 2012; 

Thornton et al. 2011; Dufour et al. 2014; Goepfert et al. 2013; Sayre et al. 2016; Szpak et al. 2015; Szpak 

et al. 2014; Szpak et al. 2013; Samec et al. 2018; Yacobaccio et al. 2009; Dantas et al. 2014), this work 

contributes to a growing body of knowledge that is further exposing the complexities of the early stages 

of intensive camelid pastoralism. This study explored variability in pastoral strategy at 3,000 B.P. in the 

South Central and Central Andes at two distinct, although connected sites. As I discuss in detail below, it 

aims to better clarify pastoral regimes in the absence of detailed herd life histories. To further elucidate 

pastoral strategy, future work will include long-term collection of precipitation and drinking water data as 

well as diachronic tracking of weather conditions in concert with the water isotope data. This valuable 

background information, although somewhat available for western South America, is generally lacking. 
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Furthermore, studies of this sort could be better supported with additional data from modern camelid 

herders. Although the tradition of alpaca fleece production continues to flourish in the Andes, llama 

caravans are dwindling in frequency (Vilá 2018; Tripcevich 2016). However, some patterns arise (see 

Figure 29 for plotted isotopic values and Table 6 for a summary of all information; see Appendix D for 

each individuals’ isotopic results).  



 

Figure 29. Stable Carbon and oxygen data from camelid molars. The far-right legend of the figure contains the key for specific individuals (e.g., each differently colored and shaped symbol 

represents a different animal with a single animal having multiple identical symbols). Within the chart area, the predicted isotopic ranges for Javier Pulgar Vidal’s ecozones are included for 

comparison with the animals’ values. CdH = Chavín de Huántar; AO = Atalla 
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1
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 While fodder provisioning with maize is a possibility for some animals, the relatively higher 13C 

values yielded from some camelids here do not exclude the possibility that these animals may have fed on 

local coastal vegetation rather than maize or amaranth. Although a C4 contribution to the camelids’ diets 

is not unreasonable to propose, the Chavín de Huántar and Atalla animals depended primarily on C3 

plants, even when they were outside of the highlands. This could indicate that these caravanning trips 

included dedicated animals carrying fodder the animals consumed or the grass brought to protect fragile 

products during transport.  

In general, Chavín camelids had slightly more enriched 13C values than the Atalla camelids, even 

when yielding isotopic signatures that indicate that these animals were spending time at higher altitudes. 

One individual from Chavín also exhibits the exact opposite pattern – an animal that spent time on the 

coast or in the tropical lowlands exhibits almost no contributions of C4 plants to its diet.  

 As the faunal analysis data suggest, the residents of Atalla practiced a mixed subsistence 

economy. Deer were hunted, but much of the protein derived from camelids. As reflected in the 

survivorship and pathology, the pastoral regime at Atalla was based on a mix of meat and fleece 

production as well as caravanning. Isotopic data mirror these initial hypotheses. However, the pastoral 

strategies at 3,000 B.P. are, unsurprisingly, more complex, especially considering the early period at 

which camelids were brought outside of the highlands. Although the isotopic sample size is small and is 

limited to two sectors of the site, it is possible to interpret diachronic shifts in herding strategy at Atalla 

when considered in concert with the faunal data (Section 5.1). Initially (Level 4 – Individual AO.33), the 

herding strategy included production of secondary products, in particular, fleece production. Later (Level 

3 – Individuals AO.36, AO.18, and AO.17), the sheer quantity of camelid remains increases dramatically, 

and a focus on caravan animal husbandry is apparent in the wide range of isotopic values as well as the 

animals’ pathologies. Level 2 (Individuals AO.30, AO.16, AO.1, AO.20, and AO.12) exhibits a more 

mixed herding strategy with another simultaneous dramatic increase in the overall quantity of camelid 

remains. Finally, individuals from Level 1 (AO.27, AO.23, and AO.22) continue to demonstrate a mixed 
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herding strategy and further intensification of the pastoral system.  While the timing of these shifts is 

unknown, Atalla’s role as an important node in pan-Andean interregional exchange networks varied over 

the site’s occupation history. In general, Atalla’s residents intensified their pastoral strategies early in the 

site’s occupation.   

While the presence of camelids on the arid west coast is well-documented (Szpak et al. 2014, 

2015, 2016; M. Shimada and Shimada 1985a; Dufour et al. 2014; Goepfert et al. 2013), sustained 

presence of camelids in eastern cloud forests and Amazonian lowlands remains to be documented. 

Camelid remains were recovered from Kuelap ( previously known as the ruins of Abiseo) but it is 

unknown if they were raised in the immediate area (Bonavia 1968). In the South Central Andes, 

Wilkinson (2013) identifies Inca structures at the ceja de selva sites Amaybamba and Qochapata, which 

he refers to as enclosures and proposes were corrals used for temporarily stabling llamas that were used in 

transporting goods from the jungle to the Cuzco highlands (2013). Certain 18O values from various 

individuals presented here exhibit signatures that could be applied to either the coast or the jungle, but 

given the wide range and overlapping nature of 18O values for the selva, additional lines of evidence 

must be incorporated to interpret the data more accurately.  

 

 



Table 6. Summary of information and results for all sampled animals. All animals with context IDs starting in “CdH” are from the La Banda sector at Chavín de Huántar. 

Animals with context IDs starting with “AW” are from the Achka Wasikuna sector at Atalla, and animals with context ID starting with “SW” are from the Sumaq Wasi sector at 

Atalla. 

ID  Taxon Teeth Context 18OdwVSMOW 

Range 

13Cdiet Range Herding Strategy Estimated Age 

CdH.44A Camelid M2 CDH-LB-S3-U12; N5/C4 -9.7 – -8.2 -20.3 – -19.9 Fleece/Meat 3yr 6mo 

CdH.26B Camelid M3 CDH-LB-S3-U12; N5/C4 -11.1 – -9.5 -18.1 – -16.9 Fleece 6yrs 

CdH.49K Camelid M3 CDH-EC-Z41; Nivel 7 -7.9 – -7.2 -21.2 - -20.5 Fleece 5yrs 9mo 

CdH.39D Camelid M3 CDH-S3-U9; N6 Relleno/ 

CS 

-6.9 – -5.8 -18.2 – -17.2 Caravan 6yrs 3mo 

CdH.47B Camelid M2 CDH-S3-U12; N5/C2 -6.5 – -5.4 -22.7 – -22.3 Caravan ≥3yrs 9mo 

CdH.40B Camelid M1/2 CDH-S3-U12; N5 -4.0 – -3.9 -22.7 – -22.6 Caravan/Meat >2yrs 

AO.28 Cervid P3, P4, 

M1, M2 

AW-H-Capa 3-Con. 1 -13.0 – -11.2 -26.0 – -23.6  Wild 2yrs 6mo - 3yrs 6mo 

AO.30 Camelid M2 AW-H-Capa 2-Con. 2 -12.6 – -11.0 -24.3 – -24.2 Wild/Fleece ≥4yrs 

AO.16 Camelid M3 AW-H-Capa 2-Con. 5 -13.0 – -10.6 -22.4 – 21.2 Fleece 6yrs 

AO.12 Camelid M3 AW-G-Capa 2-Con. 1 -8.0 – -7.1 -20.7 – -20.5 Fleece ≥6yrs; likely much older than 

6yrs 

AO.36 Camelid M1 AW-I-Capa 3 -8.3 – -6.0 -24.7 – -24.5 Caravan ≥2yrs 

AO.18 Camelid P4, M1 AW-H-Capa 3-Con. 5 -8.0 – -5.3 -20.8 – -20.0 Caravan ~13yrs 

AO.27 Camelid M1 AW-H-Capa 1-Con. 4 -11.1 – -9.5  -22.9 – 22.4 Fleece 2yrs - 10yrs 2 mo; likely 

closer to 6 yrs 

AO.33 Camelid M1 AW-I-Capa 4 -8.8 – -7.5  -22.6 – -22.2 Fleece ≥4yrs; likely closer to 7yrs 

AO.23 Camelid M1 AW-H-Capa 1-Con. 4 -8.3 – -5.1 -24.5 – -24.3 Caravan/Meat 1yrs 

AO.17 Camelid dp4, M1 AW-H-Capa 3-Con. 5 -11.6 – -5.4 -24.7 – -21.7 Caravan/Meat 2yrs - 2yrs 3mo 

AO.22 Camelid M1, M2, 

M3 

AW-H-Capa 1-Con. 4 -6.9 – -6.5 -19.7 – -19.3 Caravan 6yrs - 10yrs 6 mo 

AO.1 Camelid  M1, M2, 

M3 

SW-F-Capa 2-Con. 2 -6.5 – -2.1 -19.7 – -18.6  Caravan ≥6yrs; likely closer to 6 

AO.20 Camelid dp4, M1 AW-H-Capa 2-Con. 4 -10.9 – -4.4 -24.5 – -19.6 Caravan/Meat  1yr 3mo   

1
1
5
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Furthermore, some of the individuals who exhibit isotopic signatures that suggest roles as 

transport animals are surprisingly young, specifically individuals CDH40.B, AO.17, AO.20, and AO.23.  

Even when considering the trophic level shift apparent in both 18O and 13C associated with nursing 

(Balasse 2002; Balasse et al. 2012), when compared to modern and archaeological samples in Dufour and 

Goepfert’s work (2014), these animals exhibit drastic ranges. This is to say, they were likely not raised 

where they were found – and it is possible that young animals were brought on caravan trips to train them. 

Alternately, this could be an example of wealth on the hoof or the walking larder (sensu Clutton-Brock 

1992). Both Chavín de Huántar and Atalla are regional centers where people gathered possibly to barter 

and exchange goods, and these animals may have been valued differently than their highland 

counterparts. As previously mentioned, much of the diversity in camelid breeds was lost post-conquest, 

and distinct breeds existed that appear to have been raised on the coast. These animals include ultra-fine 

fleece alpacas as well as fine fleece llamas (Wheeler et al. 1995). Non-local breeds may have been sought 

after as breeding stock to diversify the herds in the highlands, and as such, could have been imported from 

the coast. Alternately, Atalla’s residents appear to have maintained relationships with coastal peoples 

(Young 2017), and these animals may simply have been part of normal commercial caravans.  

In addition to cultural phenomena, data concerning environmental phenomena are recorded in the 

18O values. The M2 and M3 of sheep have been shown to record seasonal fluctuations in 18O, and as 

such, livestock birthing season may be discerned (Balasse et al. 2012). However, the same may not be 

true for camelids. Goepfert and Dufour (2013) identified ranges of 18O values that fit within predictions 

for a region, but the alpacas did not exhibit the same seasonal cycles as the sheep. As Goepfert and 

Dufour note, the exact rates of tooth growth for camelids are not known, and future work on this topic 

could provide evidence leading to more detailed models of herding strategy in the Andes. Although the 

values presented here do not represent a full seasonal cycle, and given the limited number of samples 



 

 

117 

 

taken for each individual, these values do fit within the predicted range of 18O values for the puna and 

can be taken as a reference point or baseline for the animals’ movements among different areas.  

 

Conclusion 

This work finds that multiproxy approaches are crucial in understanding the animal variability 

present in the Andean region. The combined oxygen and carbon isotope results are particularly telling in 

terms of camelid pastoral strategy. To have animals that spent time at lower altitudes at a highland site 

indicates that there was long-distance exchange centered – or at least stopping – at both Chavín de 

Huántar and Atalla. Interactions between the coast and highlands are well-documented with the presence 

of marine resources (primarily in the form of shell instruments or shell and bone ornaments) at highland 

sites throughout the Andes indicating at least some form of interaction among groups of people occupying 

these ecozones. Evidence for exchange and interaction between the highlands and tropical forest is less 

well-documented. Feathers, presumably of tropical forest birds such as macaws, are rendered in the stone 

art from Chavín de Huántar and also adorn textiles found on the coasts. However, it does not take a 

caravan of llamas each of which is capable of carrying 45kg, of cargo to meet the demand for feathers, 

marine shell, or cinnabar in prehistoric times. Of greater utility and weight is food. Evidence for non-local 

food resources has been identified at coastal and highland sites throughout the Central Andean region 

(Ugent, Pozorski, and Pozorski 1986; Pozorski and Pozorski 2014; Matsumoto 2010). The presence of 

foodstuffs outside of their regions of cultivation implies far-reaching networks of exchange that are not 

necessarily prestige or pilgrimage based. Furthermore, while the oxygen isotope data presented here are 

not sufficiently fine-grained to allow for pinpointing caravan destinations, the presence of foodstuffs 

grown both on the coast and in the tropical forest support the idea that these far-reaching exchange 

networks linked all inhabited ecozones of the Andean region. 
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Chapter 7. Microbotany and Exchange at Chavín de Huántar and Atalla 

Introduction 

In this chapter, I assess interregional interaction by employing microbotanical analyses. 

Furthermore, I attempt to evaluate whether the exchange of staple goods – particularly plants – was an 

important aspect of exchange across the Central Andean Region. Rather than examining elite goods, I 

employ microbotanical analysis of samples taken from ceramic and stone tools at Chavín de Huántar and 

Atalla to create a more holistic picture of plant use at ca. 3,000 B.P. I review the botanical data available 

from both sites as well as from contemporaneous sites. Next, I highlight the appearance of non-highland 

plant taxa in highland Andean art ca. 3,000 B.P., with a particular focus on the tropical forest imagery 

featured in the stone work at Chavín de Huántar and briefly discuss exchange and transport of goods at 

that time. Next, I provide an overview of the materials and methods used in microbotanical studies. 

Finally, I summarize the taxa identified in the microbotanical assemblages and discuss the implications of 

the identification of distinctly non-local taxa at both Chavín de Huántar and Atalla.  

As noted in Chapter 2, the Central Andean Region is characterized by compressed environmental 

variability across relatively short horizontal distances. Javier Pulgar Vidal (1987) established formal 

names for each of the ecological zones encountered on a transect east from the coast, to the highlands and 

intermontane valleys, and finally down to the interior lowlands. These formal names are primarily 

borrowed from the Quechua language and reflect descriptions of the landscape, climate and vegetation. 

These ecozones are distinct from one another and support distinctive flora and fauna. 

Mobility, particularly vertical mobility, is a hallmark of Central Andean complex societies. This 

tradition of interregional interaction is well established in Andean prehistory. Neither altitude nor distance 

truly impede mobility in South America, and access to different regions was never naturally cut off. 

Furthermore, cultural phenomena or novel economic systems – the Chavín religion and camelid caravans, 

respectively – are likely to have increased interaction between widely distributed groups throughout the 

various ecological zones of the Central Andes.  
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Andean cultures took advantage of these different ecological zones. Evidence for interregional 

interaction dates to well before the establishment of the Inca state (Lynch 1971; Ugent, Pozorski, and 

Pozorski 1982, 1986; Contreras 2011; Vaughn 2006; Goldstein 2003), and the time when Chavín de 

Huántar as an active center (roughly 3,300-2,400 B.P.) is no exception. We are only beginning to 

understand the economy of that site and how its elite cooperated with or coerced local and non-local 

peoples (Rosenfeld and Sayre 2016). Archaeological investigations to date suggest that authority was not 

gained by force, but rather it was through demonstrations of power over the natural world and the human 

psyche that gave the elite the power of coercion (Rick 2005).  Although the mechanisms for interaction 

remain unclear, we do know that Chavín de Huántar and Chavín-associated ceremonial centers, such as 

Atalla in the South-Central Andes, were imbedded in a network of interregional exchange. 

People living at and near Chavín Period sites (c. 3,300-2,500B.P.) participated in interregional 

exchange that incorporated groups in the Amazon basin, the Andes, and the Pacific coast and maintained 

access for them to a variety of non-local resources. To date, studies of exchange in the Andean world 

have focused primarily on the movement of "luxury goods" such as marine shell, cinnabar, ceramics, 

obsidian, and gold (Contreras 2011; Sayre, Miller, and Rosenfeld 2016; Prieto et al. 2016). Bulk staple 

foods, however, may have been exchanged as well. Here I employ microbotanical analysis of starch 

granules extracted from 3rd Millennium B.P. ceramics and stone tools to examine the use of local and 

non-local foodstuffs at Chavín de Huántar and Atalla.   

Plant Use at Chavín de Huántar 

Much of what is known about plant use at Chavín de Huántar comes from either investigations in 

the domestic sectors of La Banda (Sayre 2010) or in the settlement that is currently under the modern city 

of Chavín de Huántar (Burger 1984). As mentioned above in Chapter 2, investigations carried out 

between 2003 and 2013 in the domestic settlement known as La Banda [LB] near the Chavín de Huántar 

monument have contributed to our knowledge of Chavín Period domestic life (Sayre 2010). Those 

excavations yielded evidence of workshops for production of stone art and bone utensils. The worked 

bone from La Banda includes materials of both terrestrial and marine origin (Sayre 2010; Sayre, Miller, 
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and Rosenfeld 2016; Rosenfeld and Sayre 2016). Analysis of carbonized plant remains recovered in the 

2003 and 2005 excavation seasons revealed use of a traditional highland diet based on plants that could 

grow in the surrounding area including quinoa (Chenopodium quinoa), potato (Solanum tuberosum), oca 

(Oxalis tuberosa), and maize (Zea mays) (Sayre 2010). Analysis of the faunal assemblage revealed 

locally-based camelid meat and bone tool production (Rosenfeld and Sayre 2016). Burger’s excavations 

in an additional domestic sector below the modern town of Chavín de Huántar to the north of the 

monumental core produced a few botanical remains comprising two maize (Confite chavinense) kernels 

and whole, wild Lauraceae sp. (avocado family) fruits from platform offering caches (Burger 1984, 

2012). For my study, I collected microbotanical samples from ceramic sherds recovered from secure 

Chavín period contexts to investigate domestic plant use at Chavín de Huántar. 

While these studies and the present study primarily focus on subsistence-based plant use, 

depictions of plants were also used in contexts of ritual activity at Chavín de Huántar. The pervasiveness 

of elaborated floral and faunal imagery in 3rd Millennium B.P. art specifically at Chavín de Huántar is 

undeniable and has been covered extensively in the literature (Burger 1984; Lathrap 1970, 1973; Rowe 

1967; Tello 1956, 1943). Hallucinogenic substances interpreted as San Pedro cactus or wachuma 

(Echinopsis panachoi) (see Figure 30) and vilca (Anadenathera colubrina) (see Figure 31) (Burger 2011) 

also appear in Chavín art. San Pedro cactus grows locally near Chavín de Huántar, but vilca must be 

imported from the yungas altitudes or lower.  
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Figure 30. Low-relief granite slab from Chavín de Huántar with an anthropomorphic figure carrying San Pedro cactus 

(Echinopsis panachoi). From Burger 1992. 
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Figure 31. Low-relief granite slab from Chavín de Huántar depicting an anthropomorphic felid carrying plants potentially 

identified as vilca (Anadenathera colubrina) (arrow). From Burger 2012, 126.  

Most famously, the Tello Obelisk depicts a wide range of non-highland plant and animal (see 

Figure 32.)  If we are to follow Lathrap's suggestion (1973), the Obelisk depicts caimans, various 

serpents, harpy eagles, jaguars, manioc, marine shells, bottle gourd, chili pepper, peanut, and achira. 

Apart from squash (Cucurbita), none of these flora or fauna are native to the immediate area of Chavín de 

Huántar or any other highland center. As a result, Lathrap proposed that the flora and fauna of the 

Amazon exemplify the influence of the “Tropical Forest Culture” on early highland complex society 

(1973). 
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To provide a point of comparison with the domestic  plant remains excavated at La Banda and in 

Burger’s investigations of the settlement north of the monumental core, samples for this study were also 

taken from ceramic sherds found in the Galería de la Explanada [GEx], a subterranean gallery at the 

monument where they were discovered in 2011(Bazán and Rick 2014; Rick et al. 2018). All materials 

recovered from this gallery appear to be of Chavín Period origin based on ceramic styles and a hearth 

beneath the gallery floor that has been dated to ca. 3,300 B.P. (Rick and Bazán 2017). 

  

Plant Use at Atalla 

Due to the fact that, up to 2014, investigations of Atalla included only archaeological survey, we 

have had no prior knowledge of plant use at Atalla. Given that the geographic settings of Chavín de 

Huántar and Atalla are comparable, the plants used for subsistence have be assumed to be more or less 

similar at the two sites. Atalla has been interpreted, accurately or not, as a site on the periphery of the 

Chavín interactions sphere, and as such, plant use at Atalla was thought not to be as diversified as that of 

Chavín de Huántar. In addition, because Atalla lacks the stone art that is so prevalent at Chavín de 

Huántar, assessing the use and importation of non-local food and psychotropic plants was challenging. 

Figure 32. Rollout drawing of the Tello Obelisk with non-local plants shaded in grey. Redrawn from Burger 1993. 
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Artifacts assumed to be snuff spoons or palettes were found in the Atalla bone tool assemblage but were 

not tested for starches or phytoliths.  

Excavations of the ceremonial (Orjon Cancha [OC]) and domestic sectors (Sumaq Wasi [SW] 

and Achka Wasikuna [AW]) were carried out under the direction of Michelle Young from 2014 to 2016, 

and subsequent studies have focused on revealing the site’s domestic economy, ritual life, and role in 

interregional exchange. Evidence for long-distance exchange, particularly with the South Coast of 

present-day Peru, is demonstrated in the presence of non-local ceramics, obsidian, and non-local stones 

(such as green and turquoise-colored stone beads) (Young 2017). Samples for the present analysis were 

taken from ceramic sherds and stone tools (both ground and flaked) to create more complete portrait of 

plant use at Atalla.   

Environment 

While we tend to use terms such as quechua, suni, puna, etc., to describe neatly-stacked 

ecological zones of the Central Andean Region and their past use, as discussed in Chapter 3 and reiterated 

again here, these are modern characterizations used to describe recent ecology, environment, and land 

use. Since the initial establishment of this naming system in 1938 and subsequent revisions by Pulgar 

Vidal, the climate of the Andes has changed drastically, forcing modern agriculturalists to move to higher 

elevations in search of arable land (Sayre et al. 2017). The ancient climate and thus the distribution of 

ecological zones were different from those of today. Oxygen isotope data from the Huascarán ice core 

suggest that, at the time during which both Chavín de Huántar and Atalla were occupied, the limits of the 

ecological zones we know today would have been approximately 150 meters lower than where they are 

currently situated, and as such the overall climate would likely have been generally cooler (Wright, 

Seltzer, and Hansen 1989; Thompson et al. 1995; Morueta-Holme et al. 2015).  

Materials and Methods 

          Ceramic fragments and stone tools (Ceramics = 189; Groundstone = 15; Flaked stone = 10 Total 

= 214) from Chavín de Huántar and Atalla were selected for microbotanical analysis based on 
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provenience and stylistic characteristics to ensure identification of a specific time range. Samples from 

both sites were selected from assemblages originating in undisturbed domestic and ritual contexts. All 

samples from Chavín de Huántar come from ceramics – of which 42 came from La Banda and 11 from 

ritual contexts in the Galería de la Explanada. Ritual contexts (n = 55) at Atalla produced a lower 

proportion of stratigraphically secure samples (n=55) than did the domestic contexts at the site (n = 103), 

so the quantity of ceremonial vs. domestic samples is skewed for this assemblage. After selection, 

fragments were isolated, given a unique identification number, and photographed. Residue extraction 

followed a simple sonication protocol developed for use in the field (see Appendix E). 

          Samples were processed and slides prepared in the Archaeology Multi-User Laboratory at 

Harvard University and in the Archaeobotany Laboratory at Stanford University. All samples were 

processed to extract starch granules and phytoliths following a common sodium polytungstate extraction 

protocol (see Appendix F). The resulting samples were mounted on microscope slides in a 50% glycerol- 

dH2O solution and sealed with nail polish. 

Plant micro-remains were analyzed under brightfield and crossed-polarized light for rapid 

identification of starch granules and phytoliths. Starch granules fluoresce under crossed-polarized light 

and produce distinctive extinction crosses. All archaeological micro-remains analyzed in this study were 

compared to images of known modern reference samples either collected by the author or included in a 

published guide (Pagán-Jiménez 2015). Given the variety of starch granule forms, it was necessary to 

standardize the descriptions of the micro-remains. Starch granules were also assessed for damage, which 

can be indicative of cooking or other forms of processing (Henry, Hudson, and Piperno 2009; Babot 

2003). 

Results 

Despite the fact that only 78 of 214 samples yielded preserved starch granules, those samples that 

did were productive, producing 931 identifiable granules. Samples extracted from ceramics (n = 70) more 

frequently yielded starches than samples extracted from stone tools (n = 8). Domestic sector ceramics at 
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both Chavín de Huántar and Atalla produced more starches, likely due to the probable lack of food 

preparation activities in the ceremonial sectors at both sites.  

Identification of starch granules is at times ambiguous, and forms commonly overlap for many 

taxa, so the suggested identifications are conservative without being excessively restrictive. Seventeen 

different categories of starches were identified (see Appendix G), which correspond taxonomically to two 

potential families and 15 potential genera (see Figure 32). Of these, nine are considered to be non-local in 

origin since they are unlikely to have grown in the immediate catchments of Chavín de Huántar and/or 

Atalla (see Table 7). These are: manioc (Manihot esculenta var. Crantz), yam/sacha papa (Dioscorea sp.), 

maize (Zea mays), sweet potato (Ipomoea batata), chili pepper (Capsicum sp.), algarrobo (Prosopsis sp.), 

arrowroot (Maranta arundinacea), sarsaparilla (Smilax sp.), and possibly cacao (Theobroma cacao). A 

tenth: achira (Canna indica), is incredibly plastic and does grow near Chavín de Huántar and Atalla 

today, but may or may not have been cultivated as intensively when either site was occupied, given the 

shifts in the upper limits of the ecological zones in the past 3000 years. 



 

Figure 33. Exemplary starch granules from the Chavín de Huántar and Atalla materials.  Amaranthaceae (e.g. quinoa; kiwicha): A1&2; Achira (Canna sp.): B1&2; Chile 

Pepper (Capsicum sp.): C1&2; Yam/sacha papa (Dioscorea sp.): D1&2; Bean (Phaseolus sp.): E1&2; Sweet potato (Ipomoea batatas): F1&2; Manioc (Manihot esculenta): G1&2, 

H1&2, I1&2 Maranta/Arrowroot (Maranta sp.): J1&2; Oca (Oxalis sp.): K1&2; Poaceae: L1&2; Algarrobo (Prosopis sp.): M1&2; Sarsaparilla (Smilax sp.): N1&2; Potato 

(Solanum tuberosum): O1&2; Mashua (Tropaeolum sp.): P1&2; Olluco (Ullucus tuberosus): Q1&2; Maize (Zea mays): R1&2; S1&2; Cacao (Theobroma cacao): T1&2.

1
2
7
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Table 7. Summary of identifiable starches in order of quantity, separated by archaeological context. OC= Orjon Cancha; SW = 

Sumaq Wasi; AW = Achka Wasikuna (all Atalla). G-Ex = Galería de La Explanada, LB = La Banda (both Chavín de Huántar).  

*Indicates non-local resource. 

Taxon (Common 

Name) 

Quantity CdH-LB CdH-GEx Atalla-

OC 

Atalla-

AW 

Atalla-SW 

Ullucus sp. (Olluco) 323 X - X X X 

Solanum sp. (Potato) 160 X X X X X 

Zea mays (Maize) 143 X X X X X 

*Dioscorea sp. 

(Yam, Sacha Papa) 

95 X X X - - 

*Manihot sp. 

(Manioc, Yuca) 

62 X X X X - 

Poaceae (Grasses) 56 X X X X X 

*Canna sp. (Achira) 23 X - X X X 

*Prosopis sp. 

(Algarrobo) 

19 X - X X X 

Oxalis sp. (Oca) 18 X - - -  

Phaseolus sp. (Bean) 8 X - X - - 

*Ipomoea sp. (Sweet 

Potato) 

7 X - X X - 

*Capsicum sp. (Chile 

Pepper) 

3 X - X - - 

Amaranthaceae 

(Pseudocereals: 

Quinoa, Kiwicha, 

etc.) 

8 X - X - - 

Tropaeolum sp. 

(Mashua) 

3 X - - - - 

*Maranta sp. 

(Arrowroot) 

1 X - - - - 

*Smilax sp. 

(Sarsaparilla) 

1 X - - - - 

*Theobroma sp. 

(Cacao) 

1 - X - - - 

Total 931      
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Manioc, achira, arrowroot, sacha papa, and sweet potatoes were likely domesticated in the 

tropical lowlands to the east of the Andes and were subsequently spread to additional ecozones including 

the ceja de selva, yungas, and chala. Of these tubers, the cultural history of manioc is best known and 

was likely domesticated in multiple centers including what are today the tropical forests of Venezuela and 

Guyana (Pearsall 2008). Both bitter and sweet varieties were familiarized (sensu Fausto and Neves 2019) 

to multiple environments. Maize was initially domesticated in the Balsas Valley of Mexico (Piperno et al. 

2009) but spread rapidly to other regions shortly thereafter (Zarrillo et al. 2008). Today, maize can be 

grown, although not intensively, in ecozones as high as the puna. The domestication history of Capsicum  

is poorly known, although more recent studies are improving our knowledge of the chili peppers within 

the Capsicum genus (Chiou et al. 2014). Members of Capsicum likely originate in the ceja de selva and 

were consequently spread to the selva and yungas, and the various species were likely domesticated in 

these regions as well. The origin of Smilax, too, is difficult to pinpoint, as it is a wild plant that is widely 

distributed throughout the selva (Hirschhorn 1981).  

The growing requirements of tree crops are more complicated to specifically define. Algarrobo 

trees occur naturally on the coast both in riparian environments and more arid zones. Certain species will 

also grow in the highlands of northwestern Argentina up to 3000 meters. In Peru, algarrobos are not 

domesticated but are planted up to the yungas (Capparelli 2007; Beresford-Jones 2004). Finally, cacao 

was domesticated in the ceja de selva of what is today southeastern Ecuador (Zarrillo et al 2018), and can 

grow at altitudes up to 1250 masl (Cuatrecasas 1964). 

Overall, there is a great diversity of taxa present in the microbotanical assemblages from Chavín 

de Huántar and Atalla, which includes both native and non-native highland taxa (see Table 8). The La 

Banda samples exhibited a greater intra-unit taxa diversity than did the samples from Sumaq Wasi and 

Achka Wasikuna. Of particular note is the common presence of both potatoes and maize, which appear in 

14 of 23 excavation units and 17 of 23 excavation units respectively. Moreover, after maize, manioc is the 

most common non-local plant food resource, appearing in 9 of 23 excavation units. 



 

Table 8. Location of plant taxa by archaeological sector and excavation unit. OC= Orjon Cancha; SW = Sumaq Wasi; AW = Achka Wasikuna (all Atalla). G-Ex = Galería de La 

Explanada, LB = La Banda (both Chavín de Huántar). * Indicates non-local resource. 
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Starches exhibiting various forms of damage were common. Experimental results on modern 

cereals and legumes revealed consistent, distinctive patterns that can be assigned to different forms of 

processing (Henry, Hudson, and Piperno 2009). Cooked starches were common in both the Chavín de 

Huántar and Atalla assemblages and were present in 11 of 23 stratigraphic units. Evidence for 

fermentation of maize alongside algarrobo and manioc occurs in Orjon Cancha and Achka Wasikuna at 

Atalla, suggesting, perhaps, a tradition of in situ chicha – a fermented drink usually made of maize or 

manioc – production and consumption.    

Discussion 

          The variety of local and non-local plants at Chavín de Huántar and Atalla is indicative of regular 

interactions with peoples from other regions of South America – either direct or indirect. The presence of 

potatoes, olluco, maize and other grasses, beans, oca, mashua, and pseudocereals is expected at highland 

Andean sites and is also confirmed through the macrobotanical data at Chavín de Huántar (Sayre 2010; 

Burger 1984). Identification of proportionally smaller quantities of identified remains of common Andean 

pseudocereals such as quinoa, kañiwa, and kiwicha in the microbotanical record is likely due to the 

indistinct nature of their starch granules. Of interest is the presence of non-local taxa including Dioscorea 

(yam; known today as sacha papa), manioc, achira, sweet potato, algarrobo, and chili pepper. Also 

present were sarsaparilla and possibly cacao, two plants the significance of which extends beyond simple 

subsistence use and into the class of plants with medicinal or cultural importance (Martins et al. 2014; 

Hirschhorn 1981; Mejía and Rengifo 2000; Bletter and Daly 2006; Henderson et al. 2007; Joyce and 

Henderson 2010). 

Dioscorea sp. (yam/sacha papa), manioc, achira, arrowroot, and sweet potato all serve similar 

purposes as calorically dense and rich sources of carbohydrates. Dioscorea trifida is still consumed today 

in the South American tropical lowlands, but it is of less importance in the Americas than are other 

members of its genus around the world (Martin and Degras 1978). Achira is a tuber that is rich in starch 

and can be consumed raw or cooked. It is of lesser importance than sweet potato or manioc but is 

consumed during certain religious festivals (Gade 1966). Today, manioc is a staple worldwide. This is 
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assumed to be true for much of South American prehistory, based on the plant’s modern importance and 

on material culture, including graters and griddles that are found at lowland tropical sites (Piperno and 

Pearsall 1998). However, this view has been questioned (Dillehay et al. 2017; Perry 2002; Perry et al. 

2006). Evidence for intensive manioc cultivation before 4000 B.P. on the eastern slopes of the Andes and 

the Amazon is scant, but it is known to have been exploited in Pre-Columbian times (DeBoer 1975). The 

Casma Valley on the coast of Ancash, Peru, provides evidence for manioc cultivation by the presence of 

desiccated roots, stems, bark, and seeds during the Late Preceramic (ca. 6,200-3,800 B.P.) and Formative 

Period (ca. 3,800-2,200 B.P.) at Pampa de las Llamas-Moxeke and Las Haldas and during the Formative 

Period at San Diego and Pampa Rosario (Ugent 1986). Manioc at Chavín de Huántar and Atalla could 

therefore come from the coast or Amazonian lowlands or from further down the valley near the Marañon 

River. However, given the morphology of the manioc starches from both Chavín de Huántar and Atalla, it 

appears that both Amazonian and Coastal manioc may be present in the highlands (Perry 2002).  

Both algarrobo (Prosopis sp.) and chili peppers (Capsicum sp.) have maintained importance as 

flavoring elements in South American cuisines and are known in archaeological assemblages from 

preceramic times (Perry et al. 2006; Duncan, Pearsall, and Benfer 2009). Plants of the genus Smilax, often 

known as sarsaparilla, are still used today as a medicinal plant across South America (Hirschhorn 1981). 

Given the presence of remains of plants of this genus in the domestic sector at Chavín de Huántar, it is 

possible that Smilax sp. was being used in a similar manner. Finally, cacao needs no introduction as a 

ritually important plant in Mesoamerican prehistory, but its importance in the Andean world is only 

beginning to be understood. While the origins of domesticated Theobroma sp. lie in northeastern South 

America, archaeological evidence of its use in South America is scant. Starch granules of Theobroma sp. 

were recovered from stirrup-spout vessels and stone bowls at Santa Ana la Florida in the Mayo-Chinchipe 

region, which dates to ca. 5,500-3,200 B.P. (Zarrillo 2012; Valdez 2013). 

The use of “foreign” resources requires specific knowledge to prepare foods. Although these 

foods could have been brought in bulk by llama caravan with no one to instruct on the appropriate 

preparation methods, a lack of food preparation knowledge can be dangerous. A classic example of this is 
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bitter manioc, which must be processed (fermented, soaked, and dried) to remove harmful cyanogenic 

compounds before it can be safely consumed (Cardoso et al. 2005).  An alternate explanation for the 

circulation of these food products is that pilgrims/traders could have brought agricultural products or 

prepared foodstuffs to exchange at ceremonial centers and may have taught the inhabitants of Chavín de 

Huántar and Atalla to prepare the foods. Manioc bread and flour are common trade goods among the 

tribes of the western Amazon today27, as they preserve well on long journeys and are lighter than their 

raw counterparts (Lathrap 1973).  

Furthermore, foodstuffs are perishable goods. Manioc, for example spoils within two to three 

days after it is harvested if no preservation methods, such as coating the tuber in wax or mud, are used. 

Arrowroot begins to deteriorate seven days after it is harvested. Sweet potatoes and achira remain edible 

for approximately one month after harvest, while sacha papa may be stored for up to five months (Kay 

1987; Piperno and Pearsall 1998). As such, these crops are harvested only when needed. Moreover, the 

presence of manioc starch granules with damage characteristic of fermentation at both Chavin de Huántar 

and Atalla suggests that manioc chicha was produced on site from whole, fresh tubers, as manioc beers 

are not made using previously cooked tubers (Sztutman 2008).  

While the evidence provided here presents clear evidence for exchange between two highland 

ceremonial centers and other areas, it begs the question - what is the nature of this system?  Today, locals 

grow corn, potatoes, wheat, quinoa, and barley among many other crops within the immediate vicinity of 

Chavín de Huántar and Atalla. Both areas are sufficiently productive, but the land provides little more 

than subsistence for those who cultivate it, and imports, as part of a modern subsistence economy, are still 

necessary. While the results to date demonstrate the importation of lowland taxa to the highlands ca. 

3,000 B.P., we are left without any knowledge of the extent of export of highland resources to the 

lowlands, particularly to the jungle regions. Desiccated potatoes found at Casma Valley Preceramic and 

Initial Period sites, and plant microremains found at Buena Vista in the Chillón Valley demonstrate 

                                                           
27 “Today” being Donald Lathrap’s ethnographic present. 
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export of highland products to the coast (Ugent 1982; Duncan et al. 2009), but there is a gap in our 

knowledge of what people in the Amazon would have gained from exchange with the highlands. 

Amazonian landscapes – extensively modified in antiquity – are abundant in plant and animal resources, 

and populations in these areas may not necessarily have “needed” what the highlands had to offer. In 

contrast, populations in the frigid highlands with extreme seasonal variability could have depended on the 

provisioning of resources from the lowlands. Following Burger (2013), the presence of exotic, prestige 

materials is indicative of interaction at only the most basic level; parsing the differences among different 

types of exchange is nearly impossible, and direct contact generally cannot be proved or disproved. 

However, the presence of non-prestige, perishable goods in both domestic and ceremonial spaces begins 

to suggest that direct interaction of lowland and highland peoples occurred during the Central Andean 

Region at this time.  

Conclusions 

Previous studies of subsistence and exchange of plant foods around 3,000 B.P. in the Central 

Andes have focused on macrobotanical remains, thus unintentionally skewing our interpretations, as 

tubers (e.g., potatoes, olluco, oca, mashua, manioc, achira, etc.) and other non-seed crops do not preserve 

in carbonized form in markedly seasonable environments as abundantly as do seed-crops. Based on the 

study of microbotanical plant remains, I conclude that, in addition to highland plant resources, lowland 

plant food resources were incorporated into the diets of people living at major and minor highland 

centers. I suggest that these settlements near ceremonial centers were part of a long-distance exchange 

network with groups living in the arid and humid lowlands that facilitated intermittent access to products 

that are commonly considered to be “prestige” in nature due to their foreign origins. Their presence in 

domestic contexts suggests ubiquitous access to these resources rather than limited or ritual access. 

Furthermore, transmission of knowledge of the preparation and use of non-local goods may provide more 

secure evidence for direct contact among dispersed groups. Although the details of this interaction remain 

unclear, we do know that Chavín de Huántar and contemporaneous ceremonial centers were deeply 

embedded in a network of interregional exchange. Future investigations of the microbotanical 
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assemblages at other contemporaneous highland and lowland centers and settlements would expand our 

knowledge of interregional interaction and the use of plants outside of their natural habitats or areas of 

cultivation. 
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Chapter 8. Conclusions: Pulling Abundance out of Thin Air: The Role of Camelid Pastoralism at 

3,000 B.P. 

Introduction 

 

In these, my concluding remarks, I review the background information covered in Chapters 2 

through 4. I then synthesize the multiproxy data from previous chapters to assess the role of intensified 

pastoral systems within the economy of the Andean region and the role that pastoralism played in the 

spread of the Chavín religion. I summarize and discuss the analyses – microbotanical, fauna, and stable 

isotope – that were carried out to assess the role of intensified pastoral systems. Finally, I propose that 

intensive camelid pastoralism, and caravanning in particular, produced the conditions necessary for the 

rapid and far-reaching spread of the Chavín religion. 

In Chapter 2, I explored ecology, exchange, and interregional interaction in the Central Andean 

Region. I described the hallmark ecological diversity of the region as well as the ways in which 

interregional interaction and exchange have been explored in the archaeological record. Much of the work 

on exchange in the Central Andean Region focuses on exchange or draws on what is known from the 

ethnohistoric record. This contrasts with other archaeological studies of exchange across the Americas, in 

particular those in Mesoamerica. While complex Pre-Columbian societies arose independently in both 

North and South America, their modes of economic production were distinct. One of the main differences 

between the economies of the Pre-Columbian societies of Mesoamerica and the Andes is the designation 

of physical marketplaces. Mesoamerican cultures had public spaces dedicated to exchange, while the 

Andes have been said to have lacked these (for a reexamination of Pre-Columbian markets and exchange 

as a whole see Hirth and Pillsbury 2013). However, this assumption is based on the observations of the 

Spanish who described what they saw28 in their own terms (Hirth and Pillsbury 2013). Burger proposes 

that places that have been identified as pilgrimage centers, such as Chavín de Huántar, could have 

functioned on intermittent bases as loci for barter markets or fairs that coincided with times of pilgrimage 

                                                           
28 In the Andes, in 1553 Pedro Cieza de León mentions tiánguez (a Nauhuatl word), as places where the indigenous 

peoples conducted exchange and business (Cieza de León 2005). 



 

 

137 

 

(Burger 2013). These intermittent opportunities for exchange were likely attractive to both pilgrims and 

locals. Additionally, camelid caravans may have acted as mobile marketplaces bringing various staple 

foodstuffs to different regions. Markets do not necessarily need to be completely stationary open spaces. 

Places that have long been interpreted as ceremonial centers can be considered as nodes within a mobile 

network of exchange that included caravans that brought staple and luxury goods, itinerant craft 

specialists, and ideas across the Andes. Consequently, I employ Christopher Garraty's (2010) definition 

and concepts of market exchange to consider the role that camelids played in the Pre-Columbian Andean 

economy and the spread of ideas.  

Garraty follows Pryor's (1977) concept of market exchange as "exchange transactions where the 

economic forces of supply and demand are highly visible"(34), although Garraty (2010) alters the 

definition by emphasizing that these exchanges occur within the context of the extant social relationships 

among the parties involved. Garraty (2010:6) defines markets as “institutions predicated on the principles 

of market exchange of alienable commodities,” and it should be noted that this does not exclude the 

possibility of parties acting in self-interest (Hirth 2010). Finally, regarding the socio-cultural dynamic of 

market exchange, such transactions can take two forms: atomized (ephemeral, impersonal) or embedded 

(personal, lasting29) (Granovetter 1985). The Andes were home to both atomized and embedded 

exchange, although the nature of the exchange was likely affected by the physical context of any 

particular market. Markets may also be defined by the category of goods available within them. Staple 

and sumptuary goods would be available within different spheres and accessible to different sectors of 

society (Hirth 2010). These markets exhibit varying degrees of formality and permanence, a topic that I 

discuss below. In addition, facilitated by the use of llama caravans, these markets became embedded over 

time and helped forge social relationships. As mentioned in Chapter 3, locals would have known if a 

caravan was passing through the area and would have provided the social and physical space for exchange 

and interaction.  

                                                           
29 For the purposes of Andean archaeology, one may also add “ritual” under the category of embedded exchange.  
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Some scholars of Andean economies specifically focus on the vertical archipelago as being the 

primary mode of the movement of goods in the Andes. Hornborg proposes that Andean environments are 

particularly suited to employing a world-systems approach (2018). Highlighting the prominence of trade 

in the archaeological discourse of Mesoamerica, Hornborg challenges the lack of a similar focus in the 

Andes and, drawing on the Andean archaeological record, proposes that evidence for trade proper was 

increasingly common. In particular, he poses the questions:  

“1) Is exchange organized in terms of ‘vertical archipelagos’ incompatible with the general 

category of ‘trade’ in the context of world-system dynamics, and (2), if so, is such exchange 

universal everywhere and at all times throughout Andean prehistory, or can more mercantile 

forms of long-distance exchange be detected in certain areas and specific periods? (Hornborg 

2014: 813)” 

 

While applying world-systems theory is certainly one approach to analyzing Andean interregional 

interactions, doing so is likely to be too limiting. It is becoming increasingly clear that ceremonial centers 

active ca. 3,000 B.P. interacted with each other in differing and, at times, unequal ways (Matsumoto 

forthcoming). The diversity of interactions occurring in the Andes at 3,000 B.P. deserves a diversity of 

academic discussion and inquiry.  

Pastoralism in the Andean Economy 

In Chapter 3, I offered a review of human-camelid relationships in the Central Andean Region 

from the initial domestication of camelids, through their movement outside of their native ranges, to the 

development of more specialized systems, such as llama caravans. While the examples of pastoralism 

mentioned in Chapter 3 are almost entirely ethnographic, there is ample archaeological evidence for the 

antiquity and importance of caravanning. Nielsen's work in the Southern Andes (Northern Chile, Bolivia, 

and Northern Argentina) demonstrates the antiquity of inter-ethnic exchange via caravans (Nielsen 2009). 

Nielsen argues that this system was likely in place long before any sizeable political entity controlled the 

movement of goods throughout the Andes (since at least c. 2,500 B.P.), and pastoral groups likely played 

critical roles in the circulation of valuables over long distances and across different ecological zones. 

Similarly, Capriles’ study of a Bolivian Formative Period Wankarani domestic settlement identifies a 
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pattern of delayed culling, suggesting a focus on camelid secondary products, including caravanning 

(Capriles 2016).  

Archaeological identification of physical caravan routes shows a range of difficulty. Routes can 

vary in formality from footpaths to paved roads, the former likely being the more common and, of course, 

the more invisible. The Qhapaq Ñan (Inka Road system [Hyslop 1984]), is a known, physical route that 

follows many calculated least-cost-path routes to sources of raw material that were exploited since at least 

the 3rd Millennium B.P. (Contreras 2011). While these least cost routes are essential to our understanding 

of exchange in antiquity, we are undoubtedly missing data that could inform us about interactions with 

areas that are not on the coast or in the highlands. That is to say, there are very little concrete data on 

settlements in the lowlands or ceja de selva that caravans may have visited in the past. 

To reiterate, due to the fundamentally mobile nature of caravans, their archaeological signatures 

are likely to be more ambiguous. Nielsen (2000, 2001, 2016) and Tripcevich (2008, 2016) identify 

specific domestic and ritual paraphernalia associated with modern pastoral households. For caravans, the 

bells that the delantero (lead) llamas wear occupy a prized place within households today. Because of the 

bells, caravans are heard long before they are seen, so awareness of their impending presence is generally 

unavoidable. These bells also alert everyone to the influx of goods, not just those for whom the goods are 

intended. Bells made of varying combinations of wood, ceramic, and metal are known archaeologically 

(Siveroni 2017) and are likely to have served similar purposes in the past.  

Chavín de Huántar and Atalla 

Chapter 4 provided a basic introduction to Chavín de Huántar and Atalla, the two 

contemporaneous sites that provide the focus for this dissertation. Chavín de Huántar is a monumental 

temple complex with various surrounding settlements. It was also the center of the eponymous religion 

that grew in prominence between its establishment by ca. 3,300 B.P., to its peak in importance at ca. 

2,900 B.P., and eventually to its demise around 2,400 B.P. The Chavín religion drew on prior cultural 

traditions, architectural styles, and technologies, combining those with its own innovations. Pilgrims 

traveled to Chavín de Huántar bringing with them goods to be offered at the temple and exchanged. 
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During this time, other civic-ceremonial centers existed in the North- and South-Central Andes as well as 

on the coast and within the eastern slopes of the Andes. One of these other civic-ceremonial centers was 

Atalla, a smaller site with a temple and residential sectors. Atalla, was established by ca. 3,100 B.P. and 

was abandoned around 2,400 B.P. These centers – Chavín de Huántar and Atalla, as well as others – 

participated in interregional exchange and interacted with one another in various different ways. While it 

is known that people at these centers interacted with each other, the nature of these interactions remains 

uncertain and likely differed depending on the places involved.  

I now review the new evidence presented herein for interregional interaction and the importance 

of camelid pastoralism ca. 3,000 B.P. at Atalla and Chavín de Huántar. This evidence was based on the 

use of a combination of finer-grained techniques than those employed in the past to examine the Andean 

archaeological record. First, I discuss the implications of non-local plant food resources at both sites as 

covered in Chapter 7. Next, I consider the Atalla pastoral strategy within its sociocultural context. I then 

summarize data from Chapters 5 and 6 and propose patterns of animal use that incorporate caravanning 

into mixed herding strategies. Finally, I discuss the role of camelid pastoralism in the expansion of the 

Chavín religion and overall interregional interaction in the 3rd Millennium B.P. 

Microbotany 

The microbotanical data from the various sectors of Chavín de Huántar and Atalla improve our 

understanding of the subsistence and staple resource base present at highland 3rd Millennium B.P. sites. 

This study provides a robust dataset for these two sites at which macrobotanical remains have not 

preserved well. As this information is covered in Chapter 7 and elsewhere (Mesía Montenegro and Weber 

In review.), I summarize here only the critical data and conclusions.   

Of the 17 different categories of starches identified, nine are considered to represent non-local 

plant taxa. These include: achira (Canna indica), manioc (Manihot esculenta var. Crantz), yam 

(Dioscorea sp. – likely Dioscorea trifida), sweet potato (Ipomoea batatas), chili pepper (Capsicum sp.), 

algarrobo (Prosopis sp.), arrowroot (Maranta arundinacea), sarsaparilla (Smilax sp.), and possibly cacao 

(Theobroma cacao). While many of these non-local plants are present at both sites and at other 
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contemporaneous highland sites such as Campanayuq Rumi in Ayacucho (Matsumoto 2010), their 

specific points of origin and the forms in which they arrived at Chavín de Huántar and Atalla remain 

unknown. There is evidence for cooked foodstuffs, which easily could have been prepared after the non-

local taxa reached their destination. In many cases, these plants were utterly foreign and would have 

required detailed instruction for proper preparation. The importance of food processing is particularly 

salient in the case of bitter manioc. No varietal of manioc lasts well out of the ground before it is cooked 

without applying proper techniques to increase the tuber's longevity, which is just two to three days 

without being processed or treated in some way (Kay 1987). And although bitter manioc is the form least 

susceptible to immediate degradation, if prepared improperly, its consumption may lead to cyanide 

intoxication or even death in the most severe cases. Furthermore, there is no evidence at Chavín de 

Huántar or Atalla for dedicated manioc processing tools akin to those known from the tropical lowlands 

(e.g., graters and griddles). Even so, local innovation is not out of the question, as people in the highlands 

were adept at preparing various tubers for millennia. Finally, many of these goods are perishable (e.g., 

manioc, sacha papa, cacao, arrowroot, and sweet potato) and will spoil within days or weeks after they are 

harvested. As such, they must be moved quickly, which suggests that exchange with people at both 

Chavín de Huántar and Atalla was direct rather than down-the-line. Alternately, manioc cakes could have 

been exchanged between the highlands and lowlands as is done today among riverine communities of the 

tropical forest of Peru. However, fermentation damage present on manioc starches from Chavín de 

Huántar and Atalla suggests that whole, fresh tubers were brought to both sites for the production of 

chicha. 

Surprising patterns arise when examining the distribution and diversity of plant resources by 

sector at Chavín de Huántar and Atalla (see Table 8 for a summary of taxa found and their locations). 

Starting with the excavated sectors at Chavín de Huántar (La Banda, Galería de la Explanada, and 

Wacheqsa), some very striking differences are present. The La Banda sector overall boasts the highest 

diversity and highest overall quantity of starch granules recovered, with both local and non-local taxa 

having been identified. In the Galería de la Explanada, the results are similar, although with the addition 
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of evidence for cacao. The Wacheqsa sector represents a significant departure from both La Banda and 

Galería de la Explanada. Only beans, olluco, maize (both fermented and not fermented), and chili pepper 

were identified. Mesía (2014) has previously proposed that this sector was a locus of ritual specialists and 

feasts, and the low diversity of the starch granule analysis supports the proposal that this area was a space 

for specialists who were provisioned with food or by feasts.  

Turning to the Atalla sectors – Orjon Cancha, Achka Wasikuna, and Sumaq Wasi – more patterns 

arise. Local and non-local plant resources appear across sectors, with a slightly higher occurrence of non-

local resources in the ceremonial sector of Orjon Cancha. Moreover, both manioc and maize with damage 

that indicates fermentation appear frequently with algarrobo, suggesting that there may have been a 

distinctive chicha preparation technique used at Atalla, which supports a previous hypothesis of a 

persistent Atalla-South Coast economic relationship (Young 2017). While the majority of the non-local 

plant foods were identified in samples originating in Orjon Cancha, the residents of the domestic sectors, 

Sumaq Wasi and Achka Wasikuna, also had access to non-local resources. This runs contrary to the initial 

assumption that Atalla was a peripheral entity when Chavín de Huántar was an active center (see Burger 

and Matos 2002).   

Faunal Analysis  

Another facet of site economy is represented in patterns of faunal exploitation and management. 

As previously discussed, non-local goods – both sumptuary and mundane – are present at Atalla, and the 

site is proposed to have been a locus for the processing and distribution of cinnabar to the greater Andean 

region (Burger and Matos 2002; Young 2017; Burger et al. 2016). Here, I summarize the pastoral strategy 

at Atalla based on the more detailed analysis in Chapter 5. Atalla's pastoral economy was mixed, and 

camelids make up the vast majority of the specimens identifiable to taxon. The overall assemblage was 

highly fragmentary, and butchery was common. Orjon Cancha exhibited fewer faunal remains overall, 

and while faunal remains were present, there is no evidence that consumption occurred. Any refuse 

generated as a result of consumption may have been cleaned from the area. Sumaq Wasi and Achka 

Wasikuna demonstrated pastoral strategies similar to one another. Camelids were culled at the prime age 
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for meat production (2-3 years [Yacobaccio 2007]), but the presence of older animals (4+ years) 

demonstrates that secondary products – fleece and transport – were also crucial for the overall economy. 

Camelid bones with moderate pathologies support the hypothesis that some animals were used as cargo 

animals. 

Atalla was economically self-sufficient and may have gained wealth or prestige by provisioning 

smaller, local sites with ch’arki (freeze-dried meat), fleece, and cinnabar via camelid caravan. 

Furthermore, Atalla stood out as a locale of cultural and economic prominence. The herders of Atalla 

controlled their herds of llamas and alpacas for meat and fleece production as well as for caravanning. In 

addition, the site may have acted as a central place for independent smallholders in the area to exchange 

their fleece and meat for other goods.   

Stable Isotopes and Pastoralism  

Like the results of the faunal analyses at Atalla (Chapter 5) and Chavín de Huántar (Rosenfeld 

and Sayre 2016), the results of the 13C and 18O analyses suggest mixed herding strategies (see Table 11 

and Figure 25) as well as additional lines of evidence for camelid use and importance. At Atalla, animals 

were raised for fleece and transport as well as having been culled for meat production. The pattern at 

Chavín de Huántar is similar; animals were raised for meat and fleece and were occasionally kept as 

transport animals (Rosenfeld and Sayre 2016). However, when we examine individual isotopic values, the 

results become more interesting. As a reminder, in the Andean region, 18O serves as a proxy for 

elevation. Certain individuals from Atalla exhibit extreme variance in their 18O values and, overall, I 

have observed more enriched 18O values, indicating both origin in, and movement to, different ecozones, 

specifically those of the coast and the eastern tropical lowlands. 

Certain individuals (CDH40.B, AO.17, AO.20, and AO.23) were likely not raised where they 

were found (at Chavín de Huántar or Atalla), and it is possible that young animals were brought on 

caravan trips to train them. Camelids are known to be transferable wealth in the Andes, although this may 

not be in the sense of a truly fungible good. A “foreign” animal's cultural position as a familiar, yet non-
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local, resource possibly increased its perceived value to other herders. Both Chavín de Huántar and Atalla 

are regional centers where people gathered – possibly to barter and exchange goods – and these animals 

may have been valued differently than their highland counterparts, as they may have been different breeds 

entirely.  

These data and their interpretation present a picture of complex pastoral regimes, especially 

considering the early period at which camelids were brought outside of the highlands. While the Atalla 

isotopic sample size is small and is limited to two sectors of the site, it is possible to interpret diachronic 

shifts in herding strategy at Atalla when they are considered along with the faunal data. While the timing 

of these shifts is unknown, Atalla’s role as an important node in pan-Andean interregional exchange 

networks varied over the site’s history of occupation. Intensified pastoralism at Atalla is early. Atalla 

residents diversified their pastoral regimes and possibly attracted the economic input of other producers 

including other pastoralists, agriculturalists, and/or other specialists. 18O values for various camelids 

presented in Table 11 exhibit signatures that could originate in either the coast or jungle, but given the 

wide range and overlapping nature of 18O values for the selva, additional lines of evidence must be 

incorporated to interpret the data more securely. 

Concerning camelid caravans, the timing and frequency of their journeys in Pre-Columbian times 

are unknown. Today, these trips tend to occur in the dry season after the harvest and when travel is less 

perilous due to heavy rainfall, with social relationships strongly influencing frequency and distance as 

well (Tripcevich 2008). The isotopic evidence and faunal data presented here, together with ethnohistoric 

data, point to a diversified pastoral strategy that functioned to maximize both social and economic 

relationships outside of any political authority. At both Atalla and Chavín de Huántar, there was likely no 

single preferred strategy, but rather camelids were used for multiple purposes. 

When considering the implications of the data presented above, the picture of a diverse economic 

base and the role of camelids becomes clearer. It is well known that interregional exchange was 

established early, by at least ~10,000 B.P.  (Pestle et al. 2015; Lynch 1971; Dillehay 2017). However, this 
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system of exchange became more complicated between ca. 4,000-3,000 B.P., with the advent of 

intensified cultivation and pastoral systems. What stands out about exchange at ca. 3,000 B.P. is the 

widespread reach of the goods exchanged, and perhaps the regularity of such exchange as suggested by 

the presence of perishable foodstuffs. The microbotanical evidence explored here and at other sites that 

are contemporaneous with Chavín de Huántar and Atalla indicates that bulky foodstuffs were transported, 

and, given the isotopic and faunal evidence presented here as well, this transport occurred via llama 

caravan (e.g., Campanayuq Rumi (Matsumoto 2010), Ancon (Weber and Burger in prep), and Pampa de 

Las Llamas-Moxeke (Ugent, Pozorski, and Pozorski 1986)). Caravans moved among the coast, 

intermontane valleys, highlands, and tropical lowlands bringing staple foodstuffs as well as luxury non-

staple foodstuffs that may have served primarily as flavoring agents. One major question in all of this 

regards the extent to which peoples in the cloud forests and lowland jungle participated in these 

exchanges. The 18O data are not sufficiently refined to allow us to differentiate between the coast and 

jungle as a locus or origin, and while there is evidence for Inca corrals in the eastern slopes (Wilkinson 

2013), the disproportionate amount of research conducted in the Andean highlands and coast versus the 

eastern slopes or tropical lowlands complicates our understanding of the extent to which this region 

factored into 3,000 B.P. exchange networks.  

Synthesizing Multiproxy Evidence for the Importance of Camelids  

The work presented here demonstrates that during the 3rd Millennium B.P. camelid caravans 

played an active role in pre-Columbian economic and social spheres. Caravans traveled among the 

different ecozones of the Central Andean Region bringing both luxury and staple goods with them, 

including perishable foodstuffs. The research presented herein demonstrates that lowland resources 

became common at highland sites in both ceremonial and residential contexts in the 3rd Millennium B.P., 

suggesting that regular caravan journeys were carried out throughout the year. Highland resources such as 

Huancavelica cinnabar, Quispisisa obsidian, and highland cultivars appear in lowland contexts during the 

same time period. Camelid fleece, too, was likely brought from the highlands, although future stable 
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isotope analyses are needed to confirm this hypothesis. Considering Garraty’s characterizations of 

exchange (2010), caravans would have provided a space for embedded, social interaction and exchange as 

well as for simple, atomized interactions. These spaces for interaction would have facilitated Chavín 

religion’s gradual spread to its far-reaching extent over much of the Central Andean Region.  

While humans are perfectly capable of carrying goods over long distances, the efficiency of 

intensified or even incipient camelid caravanning surpasses the capacity of people on foot to move goods. 

In terms of sheer numbers, only one or two people are required to guide a herd of 20-30 llamas. While 

additional people are required to unload the animals safely, to do so is only necessary when the caravan 

stops for the evening. Llamas can also physically carry more than humans for longer periods of time. 

Average caravan speeds vary depending on the nature of the trail being used, including its base, road 

width, and terrain, with the most important factor seeming to be road width (Tripcevich 2016). The level 

of formality in construction of 3rd Millennium B.P. roads is not known, but one can assume a level of 

formality less than that of the Inca Roads. In areas of wide expanses, such as the puna, one or two 

caravanners driving a limited number of llamas would provide a means for relatively rapid 

communication or exchange (Tripcevich 2016).   

  Caravans are particularly well-suited to move bulk, heavy staples across the Andes in addition to 

lighter luxury goods. Furthermore, luxury goods were probably not transferred in bulk from the source, as 

large quantities of these goods were not staple necessities for the non-elite residents of either Atalla or 

Chavín de Huántar. The microbotanical evidence from the two sites demonstrates that given their ubiquity 

on site, even non-local products could have been serving as domestic staples.  

 Bringing the isotopic data into conversation with the microbotanical data, a new model arises. 

Around 3,000 B.P. caravans were moving among the coast, highlands, and jungle, suggesting a complex 

network of atomized and embedded exchange that spans the entire Andean region. Heckenberger and 

colleagues (2008) have developed a model for dispersed urbanism in the Upper Xingú, a region within the 

Brazilian state of Mato Grosso, that proposes that societies organized in clusters at the local level become 

part of a larger peer-polity at the regional level. These "galactic polities" include both the settlements – 
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the nodes – and the roads and spaces in between as culturally important loci. This spatial organization is a 

locally-centralized and regionally-decentralized settlement, in which the space between is just as 

important as the permanently-settled plaza areas. In the Andes, these exchange networks dispersed though 

permanent settlements as is seen in the Upper Xingú. I see a similar pattern of "dispersed marketplace" 

arise in relation to exchange in the Andean region. While these exchange networks may not be arranged 

radially, decentralization across environmental zones provided for greater diversity and availability of 

resources.   

Based on such a model, places like Atalla or Chavín de Huántar – places where people likely 

gathered even before the sites became monumental – continued to provide the venue for trade and 

interaction. Burger (2013) proposes that barter-markets or fairs based on an Andean ritual calendar could 

have occurred at Chavín de Huántar, and I suggest that a similar system was in place at Atalla based on its 

location and the variety of non-local and local goods recovered in excavation. Furthermore, these 

practices have analogs in the present. Those familiar with remote modern Andean towns and cities know 

that saints' festivals or even specific days of the week are designated as market days, and vendors of both 

staple goods and not-so staple goods are present. Some vendors at these markets are just that – itinerant 

professional vendors and craft specialists (e.g., see Joffre 2011 for a discussion of itinerant potters). They 

move from town to town on their respective market days, bringing the goods that the people in that town 

or city may not otherwise have been able to procure on a regular basis. This is not to say that these are 

necessarily exotic or luxurious goods – they may be necessities, such as cookware, tools, etc., but that 

specific place may not have access to these items on a regular basis. The itinerant vendors are, thus, social 

mainstays within that town. They are known entities, and although they may not have kinship ties to that 

specific place, there is still a socially embedded element to this exchange. In this sense, what starts out as 

a purely economic relationship eventually transforms into both an economic and social relationship. 

In modern cases, barter markets become the manner in which people subvert economic 

constraints to gain more reliable access to the products they need or desire. Through barter trade, weekly 

markets in the Lares Valley near Cusco, Peru, distribute 50 tons of foodstuffs that change hands each 
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market day (foodstuffs originate from the yungas to the puna), which is ten times the amount of 

foodstuffs provided by the National Program of Food Assistance (Argumedo and Pimbert 2010: 345). 

Goods are exchanged at socially-determined "prices," and the Quechua concept of yapa – an extra amount 

of an item given out of generosity – crystalizes the relationship between the exchange participants. For 

households that participate in the barter market, the food obtained there is second in importance only to 

the food the household produces itself (Argumedo and Pimbert 2010). This decentralized production and 

exchange combination provides participants with access to goods that would typically be beyond their 

means – either because of physical distance or because of lack of money. The markets where people 

gather allow participants to be vicariously mobile, meaning that they can take advantage of resources 

provided by a mobile system. 

At 3,000 B.P. in the Andes, a similar system was likely in place in the form of the decentralized, 

networked caravan market. The pastoral market system would have provided abundance in highland areas 

where more intensive seasonal agricultural activities would have been otherwise necessary to meet basic 

needs. We know that storage and processing of highland foodstuffs to preserve them, for example, freeze-

drying potatoes to make chuño or freeze-drying meat to make ch'arki, has a deep history in the Andes to 

avoid seasonal shortages, but there is something to be said for taking advantage of a diversity of products. 

Control of exchange of staple and luxury goods could mean economic supremacy over those participating 

in the mobile market – and this is precisely what the Inca did. But even within the highly-regulated 

system of redistribution and movement of goods along the Qhapaq Ñan, hegemony was subverted by 

independent specialists who co-opted the imperial infrastructure. Garrido found that bottom-up use of the 

imperial infrastructure allowed specialists – in this case, miners who produced beads – to take advantage 

of "secondary exchange" via roadside barter (Nielsen 2000, 438-439), thus reducing product transport 

costs (Garrido 2016). This semi-clandestine use of extant caravan systems by independent producers may 

well have occurred during the 3rd Millennium B.P. as well. Furthermore, Chavín material culture may 

have inadvertently spread via exchange moments like these.  
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Conclusions  

For Chavín de Huántar to expand as a religious center, it needed a way to spread and associate 

itself with wealth, power and prestige. Chavín de Huántar may have begun in a fashion similar to that of 

to many contemporaneous centers. These were accessible or significant places in the landscape that 

served as meeting places for years before they had associated settlements or monumental architecture. 

Furthermore, the Chavín religion resulted in the coalescence of previously established architectural, 

iconographic, and ritual canons throughout the Pacific Coast, the Andean highlands, and eastern tropical 

lowlands of South America. Chavín de Huántar's connection to these places is reflected in the 

iconography – the similarity between Cupisnique and Chavín is undeniable – just as the influence of the 

Amazonian lowlands and tropical forest cultures was always demonstrated through iconography that 

depicts constrictors, monkeys, jaguars, caimans, and tropical plants (Lathrap 1973). These relationships 

are concretely evident through the presence of marine shell, marine mammal bone, non-local plant foods 

at Chavín de Huántar and other Chavín period highland sites. To summarize, Chavín culture was nothing 

particularly new, but its eventual maximum extent throughout the Andean region highlighted its 

precocity. In order to spread so far, Chavín took advantage the existing system of caravan trade. 

The zenith of the Chavín religion’s influence in the Andean region occurred at approximately 

2,900 B.P. This coincides with the time at which Uzawa proposes that intensified camelid pastoralism 

fluoresced in the North-Central Andes (2008), so the advent of caravans possibly afforded Chavín the 

ability to spread across the Andes. But the caravan trade and interregional exchange were known systems 

in the Andes before the existence of Chavín de Huántar or Atalla. As previously mentioned, mobility is 

critical in the Andes. Even if people do not move far or frequently, they may be vicariously mobile – 

which is to say that they take advantage of access to goods from farther away without ever having to go 

very far. The elites of Chavín de Huántar could have observed the utility and efficiency of the extant 

caravan system, as well as the wealth circulating within it and used it to spread their religion to thus gain 

prestige or power. From there, Chavín iconography may have become synonymous with prestige.  
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Appendix A 

Proportions of Atalla taxa identified by sector for all layers. 

 Orjon Cancha 

(NISP=407) 

Sumaq Wasi 

(NISP=1998) 

Achka Wasikuna 

(NISP=3886) 

Camelid 34% 39% 50% 

Artiodactyl 36% 52% 42% 

Cervid 5% 6% 8% 

Carnivore <1% 1% <1% 

Canid 3% 1% <1% 

Cavia 1% <1% <1% 

Aves 0 <1% <1% 

Indet. Rodent <1% 0 <1% 

Human 19% 1% <1% 

Lagidum 0 0 <1% 

Conepatus 0 0 <1% 

Small Mammal 0 <1% 0 

 

Proportions of Atalla taxa identified by sector, excluding "Artiodactyl," humans, birds, and small mammals 

 for all layers. 

 Orjon Cancha 

(NISP=183) 

Sumaq Wasi 

(NISP=923) 

Achka Wasikuna 

(NISP=2213) 

Camelid 79% 85% 87% 

Cervid 13% 13% 11% 

Carnivore 1% 1% 1% 

Canid 8% 1% 1% 
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Appendix B 

Summaries of zooarchaeological measures for quantifying the Atalla assemblages. 

 

Summary of zooarchaeological measures for the camelids from Orjon Cancha. 

Element NISP MNE MNI 

Mandible 4 4 2 

Cranium 10 4 1 

Scapula 5 4 3 

Humerus 7 4 3 

Radioulna 11 4 2 

Carpal 3 3 1 

Metacarpal 5 3 1 

Phalanx 1 15 10 3 

Phalanx 2 15 12 3 

Phalanx 3 2 1 1 

Metapodial 26 - - 

Metatarsal 2 2 1 

Tarsal 2 2 1 

Talus 7 6 3 

Calcaneum 2 2 1 

Tibia 6 5 2 

Patella 5 5 4 

Femur 15 4 2 

Pelvis 10 4 3 

Axis 1 1 1 

Cervical 2 2 1 

Total 155 82 - 

 

Summary of Zooarchaeological Measures for the camelids from Sumaq Wasi. 

Element NISP MNE MNI 

Maxilla 39 20 12 

Mandible 35 13 7 

Cranium 58 22 9 

Hyoid 2 2 1 

Scapula 31 23 14 

Humerus 35 20 9 

Radioulna 30 15 9 

Carpal 15 5 3 

Metacarpal 20 15 8 
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Phalanx 1 78 40 8 

Phalanx 2 14 11 3 

Phalanx 3 2 2 1 

Metapodial 98 - - 

Metatarsal 21 17 8 

Tarsal 11 3 2 

Talus 27 22 14 

Calcaneum 27 15 7 

Tibia 32 23 12 

Patella 13 11 7 

Femur 38 18 13 

Pelvis 31 22 12 

Atlas 4 3 3 

Axis 6 4 4 

Cervical 4 2 1 

Thoracic 3 3 1 

Lumbar 1 1 1 

Total 675 332 - 

 

Summary of zooarchaeological measures for the camelids from Achka Wasikuna. 

Element NISP MNE MNI 

Maxilla 41 23 14 

Mandible 103 40 18 

Cranium 142 5 5 

Hyoid  2 1 1 

Scapula 49 25 13 

Humerus 54 25 16 

Radioulna 67 31 16 

Carpal 23 22 4 

Metacarpal 29 17 8 

Phalanx 1 66 39 12 

Phalanx 2 20 19 6 

Phalanx 3 7 3 2 

Metapodial 86 - - 

Metatarsal 30 22 9 

Tarsal 7 4 3 

Talus 17 17 10 

Calcaneum 28 23 9 

Tibia 32 17 9 

Patella 19 17 10 

Femur 41 19 10 

Pelvis 49 22 15 
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Atlas 6 4 4 

Axis 4 3 3 

Cervical 20 13 2 

Thoracic 17 11 1 

Lumbar 5 3 1 

Sternebra 1 1 1 

Total 965 426 - 
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 Appendix D: Stable Isotope Plots for Individual Animals 
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Appendix E 

In-field protocol for plant microremain extraction from ceramics and stone tools 

This protocol describes the initial extraction of plant microremains/residues from the surfaces of solid 

objects. It is particularly successful for ceramic and stone objects due to their relative porosity and 

structural stability. It can be used for bone tools but only with great caution. 

Materials 

Water – Preferably distilled, though unopened bottled water is acceptable. 

Disposable plastic container/bag 

Transfer pipettes 

15mL Centrifuge tubes 

Powder-free disposable gloves 

Parafilm (optional) 

2 Sonicating Toothbrushes (the cheap battery-operated kind) 

Hydrogen peroxide 

Water boiler/Kettle 

Process 

0-     Clean all working surfaces with hydrogen peroxide. Take control samples (put water on the surface, 

then put the water in a centrifuge tube) of the working surface, tools, one container, and any other 

materials that will be used in extraction process. Contamination by modern starches is a huge problem in 

many labs. 

1-     Select desired objects. It is important to note whether or not the objects have been previously washed. 

Use gloves when handling the objects, as it is very easy to contaminate the sample with modern starches. 

2-     Place one object in a disposable plastic container and add ~15mL water. 

3-     Sonication 

a.      If it is permitted, turn on the sonicating the toothbrush and place the brush end on area of the object 

you wish to sample for 30 seconds. This will alter the surface of the object, particularly if it is ceramic. 
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b.      Turn on both sonicating brushes and place the container with the object and water on the brushes for 

2-5 minutes. This will not damage the surface of the object but will still loosen the residues. 

c.      If the brush did make contact with the objects, it is necessary to sterilize the toothbrush so there is no 

cross contamination among samples. Place the brush in boiling water for five minutes. Then place brush 

in hydrogen peroxide for 5 minutes. Allow to dry completely before the next use. 

4-     Transfer the water with the sample to a clean, labeled centrifuge tube. Seal with a strip of parafilm to 

prevent leakage (optional). 
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Appendix F 

Protocol: Heavy Liquid Separation with Sodium Polytungstate 

Though the analysis without heavy liquid separation is often successful and starch granules can be found, 

heavy liquid separation consistently proves to be a more efficient means of processing and analyzing the 

samples. The concentration of the starch and phytolith sample with the use of a heavy liquid extraction 

means that mounted samples are free of much of the sediment that appeared on the samples extracted 

from the tool surface and placed directly onto a slide. The wet sediment samples collected directly from 

the working surface of the groundstone tools were processed using a heavy liquid separation protocol for 

dual extraction of starch and phytoliths that Judith Field of the University of Sydney developed following 

Kealhofer (n.d.). This procedure is used by Li Liu and Sheahan Bestel at the Stanford Archaeology Center 

(n.d.) and is hereafter referred to as the Liu-Bestel protocol. Heavy liquid separation requires that the 

extracted samples be added to sodium polytungstate mixed to a specific gravity of 2.35. Starch has a 

specific gravity of 1.35, and the specific gravity of phytoliths ranges from 1.5 to 2.3, so following the 

centrifuging process, the starch granules, phytoliths, and less dense material should rise to the top of the 

tube leaving the heavier sediment at the bottom. Though this does give a “cleaner” slide, there is a risk of 

losing some sample when transferring the sample among tubes and slides. 

In a 15 mL centrifuge tube, sodium polytungstate was added to the samples taken directly from the 

working surfaces of the groundstone tools. Because the samples varied in volume, in some cases more 

sodium polytungstate be added to the tube, as the tubes all had to be the same weight to be run in the 

centrifuge. The samples containing sodium polytungstate were vortexed to ensure a relatively 

homogenous mixture of sample and heavy liquid prior to centrifuging. The tubes were then centrifuged at 

1000rpm for 15 minutes. After 15 minutes, the tubes were gently removed, taking special care to not 

bump the sample, which may cause the starch that has been extracted to fall back down to the waste 

pellet. The top fraction of the sample thus contained the desired microfossils and was extracted by 

micropipette and placed in a new, labeled 15 mL centrifuge tube. Any remaining sodium polytungstate 

was then rinsed from the sample using distilled water. Rinsing of the 15ml tubes containing the desired 
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sample involved filling the tube with distilled water, vortexing, and then centrifuging at 1500 rpm for 5 

minutes. This process was repeated 2 to 5 times as necessary.  During this process caution was necessary 

in order not to dislodge the pellet containing the sample at the base of the tube. The samples were then 

left to dry until approximately 1 L of liquid is left at the bottom. The liquid was then extracted and 

mounted on slides and only partially sealed to allow for rehydration of the sample. 
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Appendix G. Summary of Starch Type Descriptions 

Type Description Potential taxa/taxon 

A Ellipsoid form with a longitudinal fissure. Hilum is indistinct. 

Extinction cross is strong and appears to radiate from fissure. Lamellae 

are indistinct. 

Capsicum sp. 

B Circular form, though likely lenticular in 3 dimensions. Hilum and 

extinction cross are distinct and centric. Fissures radiate from hilum. 

Lamellae are present though at times indistinct.  

Poaceae 

C Ovoid form. Hilum and extinction cross are distinct an eccentric. 

Lamellae are distinct and appear uniformly. 

Solanum tuberosum 

D Circular though sometimes polygonal form due to pressure facets. 

Hilum and extinction cross are distinct and centric. 

Zea sp. 

E Ovoid granules (almost bell-shaped in 3 dimensions) with what 

appears to be light faceting on the smallest end (end with hilum). 

Hilum and extinction cross are distinct an eccentric. Lamellae are 

distinct, thin, and regular.  

Canna sp. 

F Bell-shaped granules. Hilum and extinction cross are distinct and 

eccentric. Arms of extinction cross are confused and ragged distally. 

Some radial fissuring present at hilum.  

Manihot sp. 

G Reniform shape (some cases exhibit irregular shape. with a 

longitudinal fissure. Hilum is indistinct. Extinction cross is strong and 

appears to radiate from fissure. Lamellae are indistinct. 

Phaseolus sp. 

H Elongate conical shape. Hilum and extinction cross are distinct and 

eccentric. Cross arms are straight and relatively thick. Lamellae are 

present and regular though faint.  

Dioscorea sp. 

I Ovoid granules with at time undulating borders. Compound granules 

common. Hilum and extinction cross are distinctly eccentric. At times 

there is a small fissure at the hilum.  

Ullucus sp. 

J Oblong ovoid granules. Hilum and extinction cross are distinct and 

very eccentic. Cross arms increase in thickness slightly toward the 

distal end of the granule. Lamellae are present with some being more 

distinct than others 

Oxalis sp. 

K Round, nearly circular granules. Hilum and extinction cross are 

centric. Cross arms are thick. Lamellae are not visible, though 

transverse fissures are common. May be found in clusters or with very 

irregular shapes.  

Amaranthaceae  

L Rectangular prism shape. Hilum and cross are more or less centric; 

fissures radiate from the center. Lamellae are indistinct to invisible.  

Prosopis 

M Simple starch granules in oval to vaguely round triangl3 shapes. Cross 

and hilum are eccentric. Lamellae are distinct and regular. Cross arms 

are generally straight, though distally undulating arms are common.  

Maranta sp. 
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N Simple granules. Normally triangular to oval in shape. Cross and 

hilum are eccentric. Cross arms are straight and relatively thin. 

Lamellae are thin, distinct, and regular.  

Smilax sp 

O Simple granules. Often appears roughly circular pressure facets. Hilum 

and extinction cross can appear slightly eccentric. Lamellae are 

indistinct. 

Ipomoea sp. 

  

P Ovoid granules with at time undulating borders. Compound granules 

common. Hilum and extinction cross are distinctly eccentric. At times 

there is a small fissure at the hilum. Length of granules is more 

truncated. 

Tropaeolum sp. 

Q Oval to circular shape in many cases; hilum and cross are slightly 

eccentric with cross arms curving toward the edge of the granule.  

Theobroma sp. 
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Appendix H. 

Humans and Animals in Huancavelica Today 

The pastoral regime of that area of Huancavelica in which Atalla is located has changed 

substantially in the last 3000 years. Although there is still a camelid pastoral economy, most people who 

are herders today raise sheep and graze them within a few kilometers of their homes. In the puna above 

the city of Huancavelica, alpacas are raised for fleece and meat, and ch’arki (frozen and dried meat) is 

produced in the puna and sold primarily in the markets of the city of Huancavelica during the dry season. 

Although they are becoming increasingly rare, llama caravans stop to trade in the small towns, which 

includes the modern community of Atalla. Finally, various rural communities of Huancavelica participate 

in vicuña corralling and shearing events (chaccus). Other animals that have maintained importance over 

the last 3000 years are cervids, which in this case include white-tailed deer (Odocoileus virginianus) and 

taruka (Hippocamelus antisensis). When asked about deer in the area, the residents near the site of Atalla 

often mention that the animals are not commonly encountered locally, but when available are hunted 

opportunistically.  

Within households, canids and guinea pigs have also maintained a certain importance since Pre-

Columbian times. Guinea pigs (Cavia porcellus) are kept within the houses, and more specifically the 

kitchen, primarily for household consumption. They are also bred to reach immense sizes and are entered 

in competitions at local agricultural festivals (see Rosenfeld 2014 for a summary of guinea pig use and 

history). Many households also own dogs, which serve to protect the property and remain loyal to only 

their owners. This style of Andean “pet” keeping, for both guinea pigs and canids, is often passive. The 

animals, while part of the household, generally do not receive special treatment unless a household breeds 

these animals. That is to say, guinea pigs and dogs are fed scraps and are more or less left to fend for 

themselves, thus reflecting more of a commensal relationship between these animals and humans than 

between camelids and humans.    
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