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Abundant exotics and cavalier crafting

Obsidian Use and Emerging Complexity in the Northern Lake Titicaca Basin

Eliz abeth Kl arich, Abigail Levine, and Carol Schult ze

DOI: 10.5876/9781607325949.c007

During the Middle Formative (1300–500 bc) and Late Formative periods (500 
bc–ad 300), Taraco and Pukara became major centers in the northern Lake 
Titicaca Basin of Peru. Recent research has revealed similar economic patterns for 
both sites that included the exploitation of vast trading networks through camelid 
caravans. These trade networks were responsible for the importation of obsidian 
from the Chivay and Alca sources, located approximately 200 km to the west (fig-
ure 7.1). Although it is exotic (non-local) to the basin, obsidian is overrepresented 
in excavated contexts at both Taraco and Pukara, and its purposeful accumulation 
corresponds with increased investment in corporate architecture and supra-house-
hold food sharing during the Late Formative. At Taraco, an increase in relative fre-
quency of obsidian corresponds chronologically with its apogee as a regional cen-
ter. Contemporaneously, a complete analysis of lithic collections from excavated 
contexts at Pukara shows that obsidian was so plentiful that craftspeople made 
no effort to conserve or recycle it. We argue that this wasteful behavior reflects 
resource abundance and the status of these centers as primary nodes in region-
wide obsidian exchange networks. These results highlight the role relatively rare, 
non-local utilitarian products might play in the formation of regional centers and 
multi-community polities and underscore the fluidity of value within the prestige 
economy during the earliest periods of social complexity.

As outlined by Monica Smith in this volume, a focus on both actual and perceived 
scarcity has driven archaeological research across time periods and geographical 
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settings. In the case of lithic raw materials, their limited geological distribution 
often translates to assumptions of scarcity. The presence of such materials in archae-
ological contexts distant from their sources triggers a series of questions related to 
control, conservation, and restriction at each stage of the chaîne opératoire predi-
cated on the materials’ apparent scarcity. This chapter looks at this issue in a differ-
ent light and examines a case in which a geologically restricted material—obsid-
ian—appears in relatively large percentages in burgeoning regional centers far from 
its sources. This unexpected abundance of an exotic good in both public and private 
settings at these centers presents a unique opportunity to think about perception, 
meaning, and decision-making in new ways. Seeking explanations for abundant 
non-local lithic raw materials, production debris, and finished tools can provide 
new insights into the nature of trade networks, the organization of craft production, 
the development of prestige economies through conspicuous consumption and 
costly signaling, and the origins of sociopolitical complexity in the Lake Titicaca 
Basin of highland Peru.

Andean archaeologists have traditionally focused on the relationship among 
resource control, interregional exchange, and sociopolitical organization because 

Figure 7.1. Major obsidian sources in the South-Central Andes (Chivay, Alca, and 
Quispisisa) and the least-cost paths to archaeological sites in the Lake Titicaca Basin 
(adapted from Tripcevich 2007:figure 3.5, p. 181). 
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of the region’s intensely vertical nature. Like other mountainous environments, 
there is significant variability of available natural resources in each of the “stacked” 
ecological niches of the Central Andes. Climatically sensitive crops such as cot-
ton thrive in the irrigated valleys of the coastal dessert, maize is found primarily 
in the mid-elevation highlands, and the highest elevations are home to potatoes, 
quinoa, and other frost-resistant crops (Seltzer and Hastorf 1990). The diversity of 
this landscape has inspired decades of debate about the nature of trade and trans-
humanance across these vertically differentiated ecological niches. Models of ver-
tical complementarity for subsistence exchange (Murra 1972, 1985) have inspired 
other models, such as horizontal complementarity (e.g., Browman 1977), and have 
been the subject of more generalized critiques (e.g., VanBuren 1996). While these 
models are of theoretical value, they often fail to consider goods that radiate dif-
fusely across ecozones from a single source, such as salt and obsidian (Tripcevich 
2007:figure 3.4; Yacobaccio et al. 2002:168; cf. Burger and Asaro 1977, 1978, 1979 
and Tripcevich and Contreras 2013 for the history of Andean obsidian research).

Objects made of obsidian are extremely useful, highly visible, and chemically 
sourceable, and they have considerable time depth in the archaeological record of 
the Central Andes. Over the last two decades there has been new interest in obsid-
ian research in the Central Andes that addresses quarrying, processing, circulation, 
and consumption behaviors while applying a variety of innovative methodological 
and theoretical approaches (Brooks, Glascock, and Giesso 1997; Burger, Chávez, 
and Chávez 2000; Burger et al. 1998; Craig et al. 2010; Giesso 2003; Jennings 
and Glascock 2002; Stanish et al. 2002; Tripcevich 2007, 2010; Tripcevich and 
Contreras 2011, 2013; Tripcevich and Mackay 2012). Among the most important 
developments were technological advances enabling the relatively rapid—and 
fairly low-cost—geochemical characterization of large quantities of obsidian. 
Technologies such as portable X-ray fluorescence (PXRF), which permit nonde-
structive in situ analysis of archaeological materials, have resulted in a proliferation 
of compositional studies in recent years and have been especially useful for moni-
toring patterns of quarrying and circulation of artifacts in the Andes and elsewhere 
(e.g., Craig et al. 2007; Shackley 2011).

This chapter integrates detailed artifact analysis with site-level contextual infor-
mation and geochemical sourcing to explore the economic and social value of obsid-
ian at Taraco and Pukara, two early regional centers in the northern Lake Titicaca 
Basin. Obsidian is an exotic material to this region but is found in relative abun-
dance in recent excavations at both sites. Informed by recent research on regional 
obsidian circulation by Nicholas Tripcevich (2007:2), we use these data to assess 
whether obsidian was viewed as a precious commodity (like gold or lapis lazuli) or 
a utilitarian product (like salt) during the Middle and Late Formative periods in 
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the northern Titicaca Basin. Together, these data further permit examination of the 
ways abundance figures across the multiple cooperative and competitive strategies 
associated with emergent social complexity.

r eGiona l Con Te xT

The Lake Titicaca Basin is a vast, high-elevation plateau ringed by the high peaks of 
the Andean cordilleras. Spanning the modern political borders of Peru and Bolivia, 
the lowest point in the basin is the lake itself, which sits at an altitude of 3,810 m 
above sea level. Despite a generally frigid climate and the stark conditions typical 
of high-altitude environments, the Titicaca Basin is a highly productive ecologi-
cal zone that supports a large biomass. Tropical latitudes and a pronounced rainy 
season enable intensive cultivation of a variety of tubers, chenopods, and legumes 
on arable plains and hillsides. Expansive grasslands support large herds of both wild 
(vicuña and guanaco) and domesticated (llama and alpaca) camelids. The cultural 
developments of the Titicaca region played out in this geographical context that 
favored the agriculturally rich far northern and far southern areas. In the north, this 
region was centered in the corridor along the lake and up the rivers from Huancané 
through Taraco, Azángaro, and Pukara. In the south, this region is bounded 
through the Taraco Peninsula, Tiwanaku, and the Jesus de Machaca region.

From its earliest settlement ca. 7000 bc, wild camelid herds attracted the first 
nomadic foraging populations to the Titicaca Basin during the Archaic period 
(figure 7.2). Domesticated llamas then served as valuable pack animals, facilitating 
long-distance interregional exchange and contributing to the establishment of sed-
entary agropastoralist villages in the region. Agropastoral economies flourished in 
the region for millennia, leading to the development of small settled villages in the 
Early Formative (2000–1300 bc). A few of these settlements experienced signifi-
cant growth and differentiation during the Middle Formative, a period character-
ized by intense political and economic expansion in the region as a whole. This 
competitive trend ultimately culminated with the formation of the first regionally 
expansive polities by the Late, or “Upper,” Formative.1

Pukara and Taraco were at the heart of two such polities competing for regional 
dominance during the late Middle and early Late Formative periods. The aggrega-
tion of populations into these relatively dense political centers represents one of 
the most important transitions in the history of complex societies in the region 
(Levine 2012). In addition to their large size and the presence of corporate archi-
tecture, these centers are further distinguished by the relative abundance of spe-
cialized craft goods—primarily polychrome pottery and intricately carved stone 
sculptures—and of non-local objects and exotic raw materials, including obsidian 
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(Burger, Chávez, and Chávez 2000; see discussion in Plourde 2006). Collectively, 
these features constitute the Yaya-Mama Religious Tradition, a pan–Titicaca Basin 
elite ideology associated with the earliest complex cultures of the region (Chávez 
1988; Chávez and Chávez 1975; Stanish 2003).

Taraco
As a major Middle and Late Formative period center with an uninterrupted 

occupational sequence, the archaeological site of Taraco in the far northern basin 
is ideal for studying the evolution of war and trade, two major processes associated 
with emergent complexity (Levine et al. 2013; Stanish and Levine 2011). The site is 
located along the Ramis River in the eponymous modern town approximately 15 
km north of the lake, and it remained prominent in the region through subsequent 
Inca times, when it was mentioned in Spanish chronicles. Though few remains of 
the site are visible on the surface today, scholars have long noted the significance of 
the greater Taraco area, which is famous for the quantity and quality of its mono-
liths and exquisite examples of lithic art (Kidder 1943; Rowe 1942; Tschopik 1946). 

Figure 7.2. Chronological chart for the Lake Titicaca Basin (adapted from Levine 2013). 



144 E L I Z A B ET H  K L A R I C H ,  A B I G A I L  L EV I N E ,  A N D  C A R O L  S C H U LT Z E

Notably, these include the iconic half-male, half-female Yaya-Mama stela after 
which the cultural tradition was first described (Chávez and Chávez 1970, 1975).

In the systematic survey of more than 1,000 km2 in the Huancané, Putina, Taraco, 
and Arapa zones, the mound at Taraco stands out because of its comparatively large 
size (Stanish and Umire 2004). A dense cluster of contemporary settlements, linked 
by a network of roads and possibly causeways, surrounds the principal mound, and 
together these form the Taraco site complex. As represented by survey data, the 
entire area of Middle and Late Formative occupation totals well over 100 hectares, 
making the size of the Taraco site complex several orders of magnitude greater than 
any of its neighbors.

Excavations in three of the eighteen mounds in the Taraco area have further 
revealed the importance of the site area in the history of the northern Titicaca 
Basin (figure 7.3). The majority of this attention has been focused on the princi-
pal mound, known as Area A (de la Vega 2005; Levine 2012, 2013). Excavations 
of a high-status residential area on a large (approximately 2 hectares) artificial ter-
race just below the highest part of the modern town exposed a stratified cultural 
sequence that included architectural fill episodes, midden accumulations, and 
buildings that were remodeled, disassembled, or destroyed. From this work, it was 
determined that Area A was characterized by eight occupational phases that dated 
from as early as 1200 bc and continued through the modern day (Levine 2012). The 
earliest three occupational phases (termed Phases 1, 2, and 3) date to the Formative 
eriod, and the latest (Phase 3), dating to approximately ad 100, corresponds with 
Early Pukara (Levine et al. 2013). Each of these occupations was associated with a 
building made of fine stone, with the two later occupations superimposed over the 
earlier ones. While largely domestic in character, the three Formative occupations 
were also associated with relatively high levels of prestige and exotic goods, includ-
ing highly decorated ceramic ceremonial wares such as trumpets and braziers, as 
well as obsidian, indicating that they were also the locus of periodic ritual and civic-
ceremonial activity (Levine 2012).

Levine’s analysis of the excavation data and associated materials finds indicated 
that Taraco achieved its political and economic status through early residents’ stra-
tegic participation in long-distance trade networks used to import exotic goods, 
such as obsidian, from the Colca Valley (Levine 2012; Levine et al. 2013). In its 
earliest phases, Taraco, ideally situated along a number of trade routes, likely func-
tioned as a “transit community” (Bandy 2005), with individual households host-
ing passing caravans in exchange for “presents” of exotic goods. Preferential access 
to these resources allowed residents to accumulate the durable wealth required for 
local faction building and political expansion (Levine 2012). By the middle of the 
Upper Formative, this imported wealth was financing a thriving political economy: 
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excavation of the terrace and the adjacent ceremonial sector (see figure 7.3 for sec-
tor locations) revealed abundant evidence of public ceremonial activities featur-
ing music and the burning of incense and of large-scale community-sponsored 
feasts (Levine 2013; Levine et al. 2013). These events built and strengthened alli-
ances among participants; attendees were granted access to exotic goods, and gifts 
of high-status crafted goods materialized social bonds, created indebtedness, and 
demonstrated hierarchy. In other words, this wealth allowed early residents of 
Taraco to “buy into” pan-regional ideologies, including the Yaya-Mama religious 
tradition. During the early Late Formative, these strategies successfully attracted 
populations from around the north basin and likely beyond (Levine 2012).

Taraco’s economic and political success was ultimately short-lived, however, 
as the Phase 3 occupation was associated with a major burn event that destroyed 
the entire residential sector in the first century ad. Evidence of this episode was 

Figure 7.3. Taraco site map. 
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detected in all areas tested, including each of the excavation units, as well as in a pro-
file cut along the river edge that revealed a continuous stratum of ash and architec-
tural debris stretching for more than 35 m. Stanish and Levine (2011) have argued 
that this event represents evidence for intensive raiding, most likely by the Pukara 
polity and its allies, as the dates of this burn event correspond chronologically with 
dates from “pure Pucara style rubbish” excavated by Kidder at the site of Pukara.

Pukara
By the first century ad, the majority of northern basin populations fell under 

the influence of the Pukara polity, with its center at the monumental site Pukara 
(figure 7.4). This major civic ceremonial center was approximately 80 km northwest 
of the lake and 50 km from Taraco. In the center of the site’s core is the Qalasaya, a 
stone-lined platform mound topped by three sunken court complexes. It is situated 
at the base of a massive pink sandstone outcrop and is surrounded by a number of 
plazas, platforms, and artificial mounds. More modest residential architecture and 
dense middens of production debris and fragmentary finished goods characterize 
the periphery of the site. Unfortunately, because of the spatial overlap of prehis-
toric Pukara and the modern town of Pucará, it is challenging to determine if the 
Formative period settlement was continuous between the core and periphery areas.

A systematic settlement survey of the Pukara River Valley provides valuable 
insights into the timing of the reorganization of local populations and the expan-
sion of Pukara. Cohen (2010) documented an abrupt settlement shift as Middle 
Formative villages were abandoned and the majority of the population relocated 
to Pukara during the Late Formative. Based on intensive site-level survey, Pukara 
expanded to cover over 200 hectares at its apogee during the Late Formative (Klarich 
and Román Bustinza 2012). Excavations by Alfred Kidder II in 1939 (Chávez 1992; 
Inojosa 1940; Kidder 1942), by UNESCO’s Plan COPESCO in the 1970s (Mujica 
1978, 1985, 1988, 1991; Wheeler and Mujica 1981), and most recently by the Pukara 
Archaeological Project (2000–present) have worked to establish the scale, spatial 
organization, and occupational history of Pukara, which spans from the Middle 
Formative to the Spanish colonial period (Abraham 2012; Klarich 2005a, 2005b, 
2009; Klarich and Román Bustinza 2012; Oshige Adams 2012).

The Pukara Archaeological Project has targeted a number of areas within the 
civic ceremonial core and on the site periphery for intensive surveys, mapping, and 
excavations over the last decade. We have focused primarily on documenting the 
timing and directionality of site growth, and earliest dates thus far are from con-
texts within the civic ceremonial core. The lithic data presented in this discussion 
were recovered from a series of Late Formative period contexts in three excavation 
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blocks on the Central Pampa, a large open space at the base of the Qalasaya terraces. 
While there was variability in the range of specific activities documented in each 
block, based on stratigraphic relationships and diagnostic pottery it was possible to 
group them broadly into initial, middle, and final occupations that all dated to the 
Late Formative period.2 The initial contexts were characterized as outdoor activity 
areas with little evidence of long-term use. In contrast, during the middle and late 
occupations the pampa area was transformed into a residential sector with a diver-
sity of architectural spaces and activity areas. Lithic materials were recovered from 

Figure 7.4. Pukara site map. 



148 E L I Z A B ET H  K L A R I C H ,  A B I G A I L  L EV I N E ,  A N D  C A R O L  S C H U LT Z E

middens and work surfaces, reflecting a broad range of domestic and ritual activities 
in this non-elite residential context (see Klarich 2005a).

Based on the analysis of architectural data, activity areas, and associated artifacts, 
it was clear that the Central Pampa served a number of diverse functions within the 
civic ceremonial core during the Late Formative, a time period that can be further 
subdivided into Early, Middle (or Classic), and Late Pukara periods (Klarich 2005a, 
2005b, 2009). In the Early Pukara period, the Central Pampa served as a plaza space 
used for the preparation and consumption of supra-household meals. The plaza 
abutted an earlier version of the Qalasaya to the west and a monumental platform 
to the north. During the subsequent Middle Pukara period the pampa was trans-
formed into a residential area, with evidence of domestic activities, small-scale craft 
production, and ritual activities in a series of architectural compounds. During the 
same period the Qalasaya was significantly expanded; the platform mound was 
reconstructed, and sunken courts were constructed on the uppermost platforms 
(Wheeler and Mujica 1981). At least two secondary platform mounds were likely 
constructed to the north and south during this time. Klarich (2005a, 2005b, 2009) 
has argued that the large-scale transformations of the Qalasaya and Central Pampa 
reflected a shift from inclusive to exclusive leadership strategies over the course of 
the Late Formative period at Pukara. At a regional level, during the later part of 
the Late Formative there is no evidence of another center rivaling Pukara in scale 
or influence in the northern basin. Unfortunately, the nature of Pukara’s collapse 
remains unclear; evidence indicates that this once-vibrant regional center was 
abandoned in the early centuries ad and not significantly reoccupied for several 
centuries.

a n a bunda nCe oF e xoTiCs: liThiC a sse m blaGes a nd obs idi a n us e

For archaeologists working in the Titicaca Basin, the presence of obsidian neces-
sarily reflects some type of exchange relationship with individuals or networks 
outside the region, as no high-quality obsidian sources are available locally. There 
are several obsidian sources along the spine of the western Andean cordillera, but 
the Alca (Glascock, Speakman, and Burger 2007), Chivay (Burger et al. 1998), and 
Quispisisa types are the three most widely circulated in Peru and northwestern 
Bolivia (see figure 7.1) (Tripcevich 2007:182; see also Burger, Chávez, and Chávez 
2000). Previous research in the Titicaca Basin has established that 90 percent of 
the obsidian recovered from prehistoric sites in the region was procured from the 
Chivay source, which is northwest of Lake Titicaca in the Colca Valley of Arequipa 
(Burger et al. 1998; Burger, Chávez, and Chávez 2000; in Tripcevich 2010:66). 
The import of obsidian significantly pre-dates the emergence of regional political 
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economies; of all non-local traded goods found in pre-Hispanic contexts, obsidian 
is the earliest identified exotic commodity to enter the basin, appearing in small 
quantities as early as 8,000 years ago in Middle Archaic occupations at the site of 
Quelcatani (Aldenderfer 2002). Excavations on the Island of the Sun in the south-
ern Titicaca Basin of Bolivia identified trade in obsidian from as early as the later 
part of the third millennium bc (Stanish et al. 2002), with nearly all of the materi-
als imported from the Colca Valley.

Geochemical analysis of the obsidian from Pukara and Taraco indicates that 
nearly 100 percent was imported from the Chivay source, located in the Arequipa 
area approximately 200 km to the west. A random subsample (n = 58) of obsidian 
artifacts from Taraco’s Formative contexts was selected for geochemical character-
ization using PXRF. Results indicated that all of the artifacts had been imported 
from the Chivay source with the exception of one specimen, which was traced 
to the Alca source (Levine 2012; Levine et al. 2013). A smaller sample was tested 
from recent excavations at Pukara (n = 15), with all sourced to Chivay (Tripcevich, 
personal communication, 2014). These results are consistent with a number of 
other compositional studies of obsidian in the Titicaca region and likely indicate 
the presence of regular trade routes and relationships that persisted for centuries 
(Levine et al. 2013).

Although obsidian must have been imported from sources located at a significant 
distance, it figured prominently in the political economy of the northern Titicaca 
Basin during the Formative period (Burger, Chávez, and Chávez 2000) and likely 
had symbolic or ritual value (Tripcevich, Eerkens, and Carpenter 2012). The recent 
analyses of excavated lithic materials, outlined below, are first used to characterize 
and quantify the relative abundance of obsidian at Pukara and Taraco. Second, the 
condition of the lithic debitage recovered from both sites is summarized, providing 
unique insights into the nature of obsidian processing during the Late Formative. 
Importantly, independent analyses of both the Taraco and Pukara samples indicate 
that craftspeople at each of the sites made few efforts to conserve obsidian, reflect-
ing a “cavalier” treatment of an exotic raw material that merits further investigation 
and explanation.

Pukara
Approximately 1,800 lithic artifacts were analyzed from Early and Middle Pukara 

period contexts on the Central Pampa (Schultze 2010; figure 7.5), including 15 
obsidian samples subjected to geochemical analysis. The visual analysis included 
all Formative period lithic materials recovered from three excavation blocks, which 
each measured 5 m × 5 m and reached 1 m to 2 m in depth. The excavated deposits 
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were characterized by superimposed occupation surfaces with a variety of activity 
areas, including primary middens associated with food preparation and disposal 
areas (Klarich 2005a). While the assemblage is an admittedly small sample from the 
expansive Central Pampa (see figure 7.3), it is the first collection of securely dated 
lithic materials to be analyzed from Pukara.

The classes of artifacts encountered included tools, stone-working debris (ham-
merstones, cores, flakes, and shatter), and raw materials. Tools (n = 166), either 
whole or fragmented, in this assemblage were predominately projectile points, dig-
ging-tool blades (azadones), groundstone, polishing stones (pulidores), and expe-
dient flake-cutting tools. In addition, represented in small quantities were battleax 
blades (machacas), projectile stones (bolas), and burin tools. The majority of the 
assemblage consisted of stone-working debris, including flakes (n = 961), shatter (n 
= 641), and core fragments (n = 8). Unmodified materials were also recovered (n 
= 77). Lithic materials identified were, in order of ubiquity, chert, obsidian, basalt, 
quartzite, sandstone, rhyolite, possible metal ore, quartz crystal (including geodes), 
red ochre, a green volcanic, mica, milky quartz, and vesicular basalt. Because of the 
imprecision of field identification of andesite, basalt, and dacite, no attempt was 
made to distinguish them at this point. They are all grouped as “basalt,” meaning 
a metavolcanic gray to black stone with or without porphyries. To quantify the 
relative frequency and stage of production for obsidian in the collection, flakes of 
all materials were weighed and then measured in two dimensions (length, width), 
and the presence or absence of cortex was noted. In the single lot with a prohibi-
tively large (>100) number of small flakes, each flake was not measured; rather, they 
were grouped into size categories of smaller than 0.5 cm, between 0.5–1.0 cm, and 
larger than 1 cm. The presence or absence of cortex was noted, and the groups were 
weighed together.

A number of observations provide valuable insights into the organization of 
production and consumption of lithic materials during the Late Formative period. 
First, chert and obsidian are the highest-frequency lithic materials in the assem-
blage. When considering all flakes by count, 53 percent are chert, 33 percent are 
obsidian, 7 percent are basalt, and 7 percent are “other” (see list above). If we limit 
the comparison to only chert and obsidian present within the assemblage, 62 per-
cent of the flakes were chert and 38 percent obsidian. While the relative frequencies 
of chert and obsidian do change over time and also vary across excavation blocks, 
local and exotic sources appear in relatively even proportions. Second, the obsidian 
present is unusual in that it is in an early stage of production. Much of the assem-
blage comprised, or showed remaining evidence of being worked from, oxidized 
and un-worked tabular obsidian pieces. Some of these rectangular pieces were still 
present in an un-worked and minimally worked form. Sizable chunks of obsidian 



Figure 7.5. Obsidian artifacts from the Central Pampa at Pukara: A. concave base 
projectile point (Block 1, type 5D, earliest dates 3500–3000 bp); B. projectile point tip 
(Block 2); C. concave base projectile point (Block 2, type 5C, earliest dates 3500–3000 
bp); D. bifacial knife or projectile point (Block 3); E. concave base projectile point (Block 
1, type 5D, earliest dates 3500–3000 bp); F. bifacial preform (Block 3); G. expedient flake 
tool (Block 1); H. unfinished projectile point (Block 2); I. expedient flake tool (Block 1). 
Classification based on point types from Klink and Aldenderfer 2005. 
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were abandoned without further effort to rework, recycle, or conserve.
Building from this observation, there is significant evidence for experimentation 

with different production methods, which results in many half-worked, failed, and 
otherwise abandoned pressure-flaked, rectangular chunks. There is a distinction to 
be made between oxidized un-worked surfaces and cortex, as both are present. It 
appears that obsidian may have been imported in the form of un-worked rectangular 
or tabular chunks. Craftspeople then seem to have been inexpertly experimenting 
with pressure flaking these tabular pieces; much of the obsidian was subjected to shal-
low pressure flaking along the edges. As a result, a large number of failed points were 
broken during manufacture rather than use. Points were made in an expedient man-
ner by pressure flaking edges of the tabular pieces. In addition to shallow edge flak-
ing on tabular chunks of obsidian, there were whole, broken, and nearly completed 
projectile points with shallow pressure flaking and un-worked surfaces (including 
cortex) remaining on one or both faces. Some of the projectile points and point frag-
ments were only unifacially pressure flaked with cortex present on the un-worked 
face. These were noted in both obsidian and chert but more often on obsidian.

Lastly, also unusual is the use of obsidian for expedient flake tools (unmodified 
used flakes). These cutting tools are generally made from the most plentiful local 
stone available; the use of an exotic material for this type of tool is unexpected and 
indicates that obsidian was treated as if it were plentiful at the site. This somewhat 
cavalier use indicates that there was no attempt at, or perhaps need for, conserva-
tion of obsidian during the Late Formative at Pukara.

Taraco
In Area A, three random quadrants, totaling 36 m2, were excavated to depths of 

approximately 4 m or until sterile soil was reached. In addition, two profiles along 
the river margin, each measuring 35 m in length, were made vertical and cleaned, 
providing long transects of the mound (Levine et al. 2013). A total of 4,100 lithic 
artifacts were recovered from these excavations across all occupational phases; 
obsidian artifacts comprised approximately 20 percent of this general assemblage. 
The majority of formal and functional categories identified for the Pukara lithic 
assemblage were present at Taraco (Levine 2012).

Obsidian was present in all occupational phases, and a sample (n = 76) from 
unmixed Formative contexts was selected for macroscopic visual analysis. Of the 
artifacts analyzed, only two could be classified as finished bifaces; all others were cat-
egorized as debitage or retouched flakes, and no cores were identified in the sample. 
The total weight of the sample was 155.4 g, indicating a relatively large average size 
for the flakes and debitage. While this quantity may be paltry in comparison with 
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some well-known Mesoamerican contexts (e.g., Braswell 2003), it is nearly double 
the total amount of obsidian found in four seasons of excavation at Chiripa, an 
analogous center in the southern Titicaca Basin (Bandy 2001, 2005; Hastorf 1999). 
In addition, the fact that the Chiripa sample was composed primarily of bifaces 
and only a very small amount of debitage suggests that residents acquired obsidian 
in the form of finished points (Melson 2010; Perlès, Takaoğlu, and Gratuze 2011; 
Seddon 1994). Taraco, in contrast, was likely a locus of tool manufacture (Blomster 
and Glascock 2011) and, in light of the Chiripa data, almost certainly a preliminary 
node in a large regional exchange network (Renfrew 1975, 1977).

Importantly, analysis of the flaked tools indicated marked shifts in raw material 
preference over time. While obsidian is present in the earliest occupational phases, 
the Phase 1 assemblage is characterized by greater use of locally available raw materi-
als for the production of flaked tools. During this time, 71 percent of flaked tools 
were made from a material other than obsidian—most often chert but also quartz 
and fine-grained volcanics such as andesite, basalt, and rhyolite (Levine et al. 2013). 
During subsequent phases, obsidian is imported in ever-increasing quantities, such 
that by the Early Pukara period (Phase 3) there is a clear preference for this expen-
sive material over equally useful, locally available alternatives (X2 = 19.0892, p < 
0.001). During this time there is essentially a glut of obsidian, with 82 percent of 
flaked tools made of this exotic import (Levine 2012).

Following the burn event associated with raiding activity by Pukara, there is a 
steep drop in both the abundance and the average size of obsidian artifacts, two 
shifts that indicate a loss of access to the Chivay obsidian source. A statistically 
significant decline in the mean size of obsidian debitage following the burn event 
(p = 0.01168) suggests conservative manufacturing behaviors consistent with more 
limited access to resources, as well as the recycling of old materials, which results 
in smaller artifacts and debitage. The reuse and retouching of artifacts would also 
indicate new limitations or restrictions on raw material (Stanish and Levine 2011).

di sCussion

Based on the recent analysis of two assemblages, it is evident that tool producers 
at Pukara and Taraco had reliable access to obsidian and were relatively wasteful 
in their production techniques. As people tend to waste more when resources are 
abundant, the size of debitage serves as a useful proxy for access to obsidian (see 
Surovell 2003). The “cavalier” use of obsidian identified in the Formative contexts 
at both locations is likely linked with, and can indicate, regular and reliable access to 
the obsidian trade and traders. The ubiquitous nature of obsidian, together with its 
relatively careless treatment, suggests that it may have been considered an “ordinary” 
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good (Smith 1999) by the Late Formative.
Our observation of “cavalier crafting” parallels the findings of Tripcevich’s (2007, 

2010) diachronic studies of obsidian circulation and utilization in the Lake Titicaca 
Basin. He has argued that while obsidian had served as a status marker during the 
earliest phases of occupation in the region (Archaic period through the Middle 
Formative), its meaning shifted by the middle of the Late Formative, approxi-
mately ad 1 (Tripcevich 2010). By this point in time, obsidian was widely distrib-
uted throughout the northern and western basin (Tripcevich 2010:65). It was also 
generally available for pastoral populations in the region, as indicated by the pres-
ence of Chivay obsidian at rock shelters and herder sites during all time periods 
(Tripcevich and Contreras 2013). By contrast, small relative frequencies and restric-
tion to elite contexts are features of obsidian distribution for the southern Titicaca 
Basin (Couture 2003; Giesso 2003).

Tripcevich has also noted that unlike utilitarian goods such as salt, Late Formative 
period obsidian “continued to have meaning beyond the functional cutting proper-
ties of sharp stone” (Tripcevich 2010:66). He suggests that this particular exotic 
good—primarily used for the production of projectile points—could have signaled 
regional alliances with source areas, identified ethnic affiliations, or been a compo-
nent of ritual practice (Tripcevich 2010). In other words, obsidian was a symboli-
cally important good in the Titicaca Basin, but it was not restricted through elite 
control of trade networks by the Late Formative.

We propose an alternative interpretation for the abundance of obsidian identi-
fied during the Late Formative at Pukara and Taraco, which is linked to the impor-
tance of signaling abundance at influential centers. In fact, Smith (2012) has argued 
that the illusion of abundance (whether real or perceived) was a defining charac-
teristic of early central places. An inherent seeking of abundance was a likely fac-
tor contributing to the growth and development of urban centers, which came to 
represent concentrated loci of production and consumption, particularly in non-
state contexts. In the case of obsidian, we consider that the presence and nature of 
production debris may provide insights outside the realm of technology. Perhaps, 
as proposed by Smith (this volume), “Like the accumulations of manufactured 
objects, the heaps and scatters of waste material from production . . . presented 
a visible record of plenitude forming part of the community’s experiential land-
scape.” At Taraco, for example, the intensification of trade in obsidian during the 
Early Pukara period occurred alongside a number of other important political and 
economic developments. An increase in the abundance of obsidian found in the 
residential sector corresponds chronologically with the construction of a large plat-
form in the ceremonial sector of Area A during the first century bc (Levine 2013), 
as well as increased participation in local exchange networks and supra-household 
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food-sharing events around the site area as a whole (Levine et al. 2013).
Notably, the site-wide burn event at Taraco in the first century ad was fol-

lowed by a major loss of economic and political status for site residents. As indi-
cated by a statistically significant decrease in the size of debitage, the previously 
cavalier crafters became more conservative in their treatment of obsidian, perhaps 
retouching or reusing debitage and broken artifacts (Stanish and Levine 2011). 
This major shift in the treatment of obsidian prompts an important question: 
if obsidian had assumed an ordinary status in households across the northern 
Titicaca Basin by the turn of the millennium, why did Taraco’s political troubles 
correspond to a decrease in the size of obsidian debitage (and presumably access) 
in the residential sector?

Parallel developments are evident at Pukara during its initial Late Formative 
occupations as large-scale food-sharing events were prepared and consumed in 
the monumental public spaces of the site’s civic ceremonial core (Klarich 2005a, 
2005b). Excavations on the Central Pampa recovered obsidian from virtually every 
Late Formative context, with chert and obsidian artifacts present in similar fre-
quencies per context. However, obsidian is found in higher numbers than chert in 
the initial occupation of Block 3, an outdoor activity area with multiple hearths and 
primary bone middens likely used for the preparation of supra-household meals 
(see Warwick 2012). Future research will explore the possible relationships between 
obsidian artifacts and feasting activities, important public events linked to early 
leadership strategies at Pukara.

There are many benefits to an abundance perspective when framing the lithic 
data from Pukara and Taraco, but it is also important to acknowledge the lacuna 
in comparable regional data sets as a limiting factor at present. Based on our exca-
vations, these northern basin centers had consistent access to obsidian and, in fact, 
a relative abundance of this exotic good when compared with contemporaneous 
centers in the southern basin, such as Chiripa and Kala Uyuni (Bandy 2001, 2005; 
Bandy and Hastorf 2007; Hastorf 1999), and even neighboring sites in the north-
ern basin (Cohen 2010; Plourde 2006; Zegarra 2014). Considering the distance of 
the southern basin centers from these sources—Chivay is approximately 350 km 
to the northwest (Bandy 2005:95)—some of these differences are expected. What 
remains to be established is a broader pattern of obsidian artifact production and 
consumption at contemporaneous northern basin sites, particularly small villages 
and hamlets, that would have interacted with both Taraco and Pukara (Stanish 
2003). Recent publications of field research at the Formative period sites of 
Huatacoa (Cohen 2010), Balsaspata (Tantaleán 2012), and Cachichupa (Plourde 
2006, 2012) have all noted the presence of obsidian in excavated contexts, but 
detailed quantitative and qualitative descriptions of the lithic assemblages needed 
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for comparative analyses are not readily available (cf. Schultze 2008).
The current study does, however, build upon research initiated well over a decade 

ago by Burger, Chávez, and Chávez (2000) in their regional study of prehistoric 
obsidian procurement and exchange in the Central Andes. While their primary 
focus was to document shifting circulation networks for Chivay and Alca obsid-
ian, they also provided descriptions of obsidian recovered from many of the 160 
sites included in the analysis. Obsidian artifacts from a number of Middle and Late 
Formative Titicaca Basin sites were included in their regional survey, including 
surface remains and excavated objects from Taraco, Pukara, and Qaluyu. Qaluyu, 
a mound site 4 km north of Pukara, provides preliminary insights into Middle 
Formative obsidian use, showing a characteristic pattern associated with the con-
servation of a scarce resource. The early occupations of Qaluyu are characterized 
by tools made of very small flakes—“no large cores or preforms, nor even large 
chunks of obsidian, are known to occur at the time” (Burger, Chávez, and Chávez 
2000:296)—that reflect on-site manufacturing and retouching. Tools were made 
of very small flakes, the kind that would typically be discarded. Burger and col-
leagues interpret this as evidence that obsidian was a rare material being maximized 
through conservative production techniques. More recently, excavated lithic assem-
blages from sites in Puno Bay, located on the western shores of the lake, also reflect 
conservation of obsidian as a precious resource in Formative contexts (Schultze 
2008). At Huajje, for example, the only obsidian artifacts recorded were projectiles 
that had been sharpened into micropoints.

A different pattern was identified at Taraco and Pukara in occupations that 
slightly postdate those documented at Qaluyu. Burger, Chávez, and Chávez 
(2000:322) note “large pieces” from the pre-Pukara levels at Taraco from the more 
distant Alca source. In the subsequent Pukara levels, “Slightly larger, thick chunks 
are more abundant, many with cortex still remaining,” from the Chivay source 
(Burger, Chávez, and Chávez 2000:322). They note a similar pattern—the use of 
larger pieces of obsidian—in their analysis of Formative period obsidian artifacts 
excavated by Kidder at Pukara in 1939. While the inhabitants of all three Formative 
period sites were using exotic lithic raw materials, these earlier studies first sug-
gested that Taraco and Pukara had access to larger pieces of obsidian while knap-
pers at Qaluyu relied on very small flakes for tool production. These same general 
patterns have been identified from our recent analyses, which document the discard 
of large, minimally worked obsidian flakes at both Pukara and Taraco.

ConClusion

The proposal that waste may function as both a marker of status and a proxy for 



O B S I D I A N  U S E  A N D  E M E R G I N G  C O M P L E X I T Y  I N  T H E  N O RT H E R N  L A K E  T I T I C A C A  BA S I N 157

access is compelling and ties theoretically to other well-documented practices such 
as potlatching, in which prestige is directly correlated with how much one can give 
away or destroy. In these cases, it is the elimination of abundance rather than its 
possession or display that confers prestige. In the words of Smith (2011), “I discard, 
therefore I am.” Under these conditions, the ability to waste becomes an impor-
tant signifier of political and economic status, falling under the parallel umbrellas 
of conspicuous consumption and costly signaling. Cavalier treatment of imported 
exotics is an effective advertisement, functioning as a proxy for the strength of trade 
relationships and of residents’ access to coveted resources.

Under different circumstances, residents of Taraco and Pukara might have opted 
to use their resources to produce the maximum number of artifacts. These artifacts 
could have been used for trade, display, or myriad other aggrandizing behaviors, 
and in many cases they were. However, the consistent wasting of large amounts of 
these resources suggests that the public discard of obsidian was likely as important 
as—and in some cases may have superseded—other potential uses in terms of ideo-
logical utility. Clearly, the value of obsidian was highly dependent on the time and 
place in which it was exploited (e.g., Levine and Carballo 2014). In light of these 
new data from two major regional centers in the Lake Titicaca Basin, we advocate 
the importance of examining patterns of use for exotic materials in archaeological 
context, not just simply identifying that these goods existed in relative abundance.
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noTes

 1. “Upper” and “Late” Formative are used interchangeably in the northern Lake Titicaca 
Basin. To maintain internal consistency, we use “Late” throughout this chapter.

 2. The fifteen radiocarbon samples from the 2001 excavations range from 360 bc–ad 
230, with eleven falling within the Middle/Classic Pukara period range (200 bc–ad 100), 
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two with large ranges that span the Initial Pukara (500–200 bc) and Middle/Classic peri-
ods, and two that span the Middle and Late Pukara (ad 100–300) periods (Klarich 2005a; 
see also Mujica 1988).

r eFer enCes CiTed

Abraham, Sarah J. 2012. “The Late Intermediate Period Occupation of Pukara, Peru.” In 
Advances in Titicaca Basin Archaeology—III, edited by Alexei Vranich, Elizabeth A. 
Klarich, and Charles Stanish, 283–98. Ann Arbor: Museum of Anthropology, 
University of Michigan.

Aldenderfer, Mark S. 2002. “Late Preceramic Cultural Complexity in the Lake Titicaca 
Basin.” Paper presented at the Annual Meeting of the Society for American Archaeology, 
Denver, CO, March 20–24

Bandy, Matthew S. 2001. “Population and History in the Ancient Titicaca Basin.” PhD 
dissertation, University of California, Berkeley.

Bandy, Matthew S. 2005. “Trade and Social Power in the Southern Titicaca Basin 
Formative.” In The Foundations of Power in the Prehispanic Andes, edited by Kevin J. 
Vaughn, Dennis E. Ogburn, and Christina A. Conlee, 14:91–111. Archeological 
Papers of the American Anthropological Association. Washington, DC: American 
Anthropological Association. http://dx.doi.org/10.1525/ap3a.2005.14.091.

Bandy, Matthew S., and Christine A. Hastorf, eds. 2007. Kala Uyuni: An Early Political 
Center in the Southern Lake Titicaca Basin. Berkeley: Archaeological Research Facility, 
University of California.

Blomster, Jeffrey P., and Michael D. Glascock. 2011. “Obsidian Procurement in Formative 
Oaxaca, Mexico: Diachronic Changes in Political Economy and Interregional 
Interaction.” Journal of Field Archaeology 36 (1): 21–41. http://dx.doi.org/10.1179/00934
6910X12707321242278.

Braswell, Geoffrey E. 2003. “Obsidian Exchange Spheres of Postclassic Mesoamerica.” In 
The Postclassic Mesoamerican World, edited by Michael E. Smith and Frances Berdan, 
131–58. Salt Lake City: University of Utah Press.

Brooks, Sarah O., Michael D. Glascock, and Martin Giesso. 1997. “Source of Volcanic Glass 
for Ancient Andean Tools.” Nature 386 (6624): 449–50. http://dx.doi.org/10.1038 
/386449a0.

Browman, David L. 1977. “The Altiplano Mode of Economic Integration in the Andes.” 
Paper presented at the Annual Meeting of the American Anthropological Association, 
Houston, TX, November 29–December 4.

Burger, Richard L., and Frank Asaro. 1977. Trace Element Analysis of Obsidian Artifacts 
from the Andes: New Perspectives on Pre-Hispanic Economic Interaction in Peru and 



O B S I D I A N  U S E  A N D  E M E R G I N G  C O M P L E X I T Y  I N  T H E  N O RT H E R N  L A K E  T I T I C A C A  BA S I N 159

Bolivia. Berkeley: Lawrence Berkeley Laboratory, University of California at Berkeley.
Burger, Richard L., and Frank Asaro. 1978. “Obsidian Distribution and Provenience in the 

Central Highlands and Coast of Peru during the Preceramic Period.” Contributions of 
the University of California Archaeology Research Facility 36: 61–83.

Burger, Richard L., and Frank Asaro. 1979. “Análisis de Rasgos Signifícativos En La 
Obsidiana de Los Andes Centrales.” Revista Del Museo Nacional 43: 281–326.

Burger, Richard L., Frank Asaro, Fred Stross, and Guido Salas. 1998. “The Chivay Obsidian 
Source and the Geological Origin of Titicaca Basin Type Obsidian Artifacts.” Andean 
Past 5: 203–24.

Burger, Richard L., Karen L. Chávez, and Sergio Jorge Chávez. 2000. “Through the 
Glass Darkly: Prehispanic Obsidian Procurement and Exchange in Southern Peru and 
Northern Bolivia.” Journal of World Prehistory 14 (3): 267–362. http://dx.doi.org 
/10.1023/A:1026509726643.

Chávez, Karen L. 1988. “The Significance of Chiripa in Lake Titicaca Basin Developments.” 
Expedition 30 (3): 17–26.

Chávez, Sergio J. 1992. “The Conventionalized Rules in Pucara Pottery Technology and 
Iconography: Implications of Socio-Political Development in the Northern Titicaca 
Basin.” PhD dissertation, Michigan State University, Lansing.

Chávez, Sergio J., and Karen L. Chávez. 1970. “Newly Discovered Monoliths from the 
Highlands of Puno, Peru.” Expedition 12 (4): 25–39.

Chávez, Sergio J., and Karen L. Chávez. 1975. “A Carved Stone Stela from Taraco, Puno, 
Peru, and the Definition of an Early Style of Stone Sculpture from the Altiplano of Peru 
and Bolivia.” Nawpa Pacha 13 (1): 45–83. http://dx.doi.org/10.1179/naw.1975.13.1.005.

Cohen, Amanda B. 2010. “Ritual and Architecture in the Titicaca Basin: The Development 
of the Sunken Court Complex in the Formative Period.” PhD dissertation, University of 
California, Los Angeles.

Couture, Nicole Claire. 2003. “Ritual, Monumentalism, and Residence at Mollo Kontu, 
Tiwanaku.” In Tiwanaku and Its Hinterland: Archaeology and Paleoecology of an Andean 
Civilization, vol. 2: Urban and Rural Archaeology, edited by Alan L. Kolata, 202–25. 
Washington, DC: Smithsonian Institution Press.

Craig, Nathan M., Robert J. Speakman, Rachel S. Popelka-Filcoff, Mark Aldenderfer, 
Luis Flores Blanco, Margaret Brown Vega, Michael D. Glascock, and Charles Stanish. 
2010. “Macusani Obsidian from Southern Peru: A Characterization of Its Elemental 
Composition with a Demonstration of Its Ancient Use.” Journal of Archaeological 
Science 37 (3): 569–76. http://dx.doi.org/10.1016/j.jas.2009.10.021.

Craig, Nathan M., Robert J. Speakman, Rachel S. Popelka-Filcoff, Michael D. Glascock, 
J. David Robertson, M. Steven Shackley, and Mark Aldenderfer. 2007. “Comparison of 
XRF and PXRF for Analysis of Archaeological Obsidian from Southern Perú.” Journal 



160 E L I Z A B ET H  K L A R I C H ,  A B I G A I L  L EV I N E ,  A N D  C A R O L  S C H U LT Z E

of Archaeological Science 34 (12): 2012–24. http://dx.doi.org/10.1016/j.jas.2007.01.015.
de la Vega, Edmundo. 2005. Excavaciones Arqueologicas En El Sitio de Taraco-Puno: 

Informe Final. Lima: Instituto Nacional de Cultura.
Giesso, Martin. 2003. “Stone Tool Production in the Tiwanaku Heartland.” In Tiwanaku 

and Its Hinterland: Archaeology and Paleoecology of an Andean Civilization, vol. 2: 
Urban and Rural Archaeology, edited by Alan L. Kolata, 363–83. Washington, DC: 
Smithsonian Institution Press.

Glascock, Michael D., Robert J. Speakman, and Richard L. Burger. 2007. “Sources of 
Archaeological Obsidian in Peru: Descriptions and Geochemistry.” In Archaeological 
Chemistry: Analytical Techniques and Archaeological Interpretation, edited by Michael D. 
Glascock, Robert J. Speakman, and Rachel S. Popelka-Filcoff, 522–52. Washington, DC: 
American Chemical Society. http://dx.doi.org/10.1021/bk-2007-0968.ch028.

Hastorf, Christine A. 1999. Early Settlement at Chiripa, Bolivia. Berkeley: University of 
California Press.

Inojosa, Jorge M. 1940. “Informe Sobre Los Trabajos Arqueologicos de La Mision Kidder 
En Pukara, Peru (enero a Julio de 1939).” Revista Del Museo Nacional 9 (1): 128–42.

Jennings, Justin, and Michael D. Glascock. 2002. “Description and Method of 
Exploitation of the Alca Obsidian Source, Peru.” Latin American Antiquity 13 (1): 
107–18. http://dx.doi.org/10.2307/971743.

Kidder, Alfred, II. 1942. “Preliminary Notes on the Archaeology of Pucara, Puno, Peru.” 
Actas Y Trabajos Científicos de XXVII Congreso Internacional de Americanistas (Lima 
1939) 1: 341–45.

Kidder, Alfred, II. 1943. Some Early Sites in the Northern Lake Titicaca Basin. Cambridge, 
MA: Peabody Museum of American Archaeology and Ethnography, Harvard University.

Klarich, Elizabeth A. 2005a. “From the Monumental to the Mundane: Defining Early 
Leadership Strategies at Late Formative Pukara, Peru.” PhD dissertation, University of 
California, Santa Barbara.

Klarich, Elizabeth A. 2005b. “¿Quiénes Son Los Invitados? Cambios Temporales Y 
Funcionales de Los Espacios Públicos de Pukara Como Una Reflexión Acerca de Las 
Estrategias de Liderazgo Durante El Periodo Formativo Tardío.” In Encuentros: Identidad, 
Poder Y Agencia de Espacios Públicos, edited by Peter Kaulicke and Tom Dillehay, 185–206. 
Boletín de Arqueología PUCP 9. Lima: Pontificia Universidad Católica del Perú.

Klarich, Elizabeth A. 2009. “Pukara: Investigaciones de La Temporada 2001 Y Un Nuevo 
Modelo Para El Desarrollo Del Sitio.” In Actas Del Simposio Internacional Sobre 
Arqueología Del Área Centro Sur Andina, edited by Augusto Belén Franco, Mariusz 
Ziolkowski, Justin Jennings, and Andrea Drusini, 23–31. Warsaw, Poland: Center for 
Pre-Columbian Studies, University of Warsaw.

Klarich, Elizabeth A., and Nancy Román Bustinza. 2012. “Scale and Diversity at Late 



O B S I D I A N  U S E  A N D  E M E R G I N G  C O M P L E X I T Y  I N  T H E  N O RT H E R N  L A K E  T I T I C A C A  BA S I N 161

Formative Period Pukara.” In Advances in Titicaca Basin Archaeology—III, edited by 
Alexei Vranich, Elizabeth A. Klarich, and Charles Stanish, 105–20. Ann Arbor: Museum 
of Anthropology, University of Michigan.

Klink, Cynthia J., and Mark S. Aldenderfer. 2005. “A Projectile Point Chronology for 
the South-Central Andean Highlands.” In Advances in Titicaca Basin Archaeology—I, 
edited by Charles Stanish, Amanda B. Cohen, and Mark S. Aldenderfer, 25–54. Los 
Angeles: Cotsen Institute of Archaeology, University of California.

Levine, Abigail Ruth. 2012. “Competition, Cooperation, and the Emergence of Regional 
Centers in the Northern Lake Titicaca Basin, Peru.” PhD dissertation, University of 
California, Los Angeles.

Levine, Abigail Ruth. 2013. “The Use and Re-Use of Ceremonial Space at Taraco, Peru: 
2012 Excavations in the San Taraco Sector.” Ñawpa Pacha 33 (2): 215–26. http://dx.doi 
.org/10.1179/0077629713Z.00000000010.

Levine, Abigail Ruth, Charles Stanish, P. Ryan Williams, Cecilia Chávez, and Mark 
Golitko. 2013. “Trade and Early State Formation in the Northern Titicaca Basin, Peru.” 
Latin American Antiquity 24 (3): 289–308. http://dx.doi.org/10.7183/1045-6635.24 
.3.289.

Levine, Marc N., and David M. Carballo, eds. 2014. Obsidian Reflections: Symbolic 
Dimensions of Obsidian in Mesoamerica. Boulder: University Press of Colorado.

Melson, Megan. 2010. “Trade and Exchange in the Neolithic Near East: Implications of 
Obsidian Remains from Ais Yiorkis, Cyprus.” PhD dissertation, University of Nevada, 
Las Vegas.

Mujica, Elías. 1978. “Nueva Hipotesis Sobre El Desarrollo Temprano Del Altiplano, Del 
Titicaca Y de Sus Areas de Interaccion.” Arte Y Arqueologia 5–6: 285–308.

Mujica, Elías. 1985. “Altiplano-Coast Relationships in the South-Central Andes: From 
Indirect to Direct Complementarity.” In Andean Ecology and Civilization, edited by 
Shōzō Masuda, Izumi Shimada, and Craig Morris, 103–40. Tokyo: University of Tokyo 
Press.

Mujica, Elías. 1988. “Peculiaridades Del Proceso Historico Temprano En La Cuenca Norte 
Del Titicaca: Una Propuesta Inicial.” Boletín Del Laboratorio de Arqueología 2: 75–122.

Mujica, Elías. 1991. “Pukara: Una Sociedad Compleja Temprana En La Cuenca Norte de 
Titicaca.” In Los Incas Y El Antiguo Peru: 3000 Años de Historia, edited by Paz Cabello 
Carro, 1:272–97. Madrid: Sociedad Estatal Quinto Centenario.

Murra, John V. 1972. “El ‘Control Vertical’ de Un Máximo de Pisos Ecológicos En La 
Economía de Las Sociedades Andinas.” In Visita de La Provinvia de León de Huanuco 
En 1562, edited by John V. Murra, 2:427–76. Documentos Por La Historia Y Etnología 
de Huanuco Y La Selva Central. Huánaco: Universidad Nacional Hermilio Valdizán.

Murra, John V. 1985. “ ‘El Archipelago Vertical’ Revisited.” In Andean Ecology and 



162 E L I Z A B ET H  K L A R I C H ,  A B I G A I L  L EV I N E ,  A N D  C A R O L  S C H U LT Z E

Civilization, edited by Craig Morris, 3–14. Tokyo: University of Tokyo Press.
Oshige Adams, David. 2012. “The Earliest Ceramic Sequence at the Site of Pukara, 

Northern Lake Titicaca Basin.” In Advances in Titicaca Basin Archaeology—III, edited 
by Alexei Vranich, Elizabeth A. Klarich, and Charles Stanish, 13–48. Ann Arbor: 
Museum of Anthropology, University of Michigan.

Perlès, Catherine, Turan Takaoğlu, and Bernard Gratuze. 2011. “Melian Obsidian in NW 
Turkey: Evidence for Early Neolithic Trade.” Journal of Field Archaeology 36 (1): 42–49. 
http://dx.doi.org/10.1179/009346910X12707321242313.

Plourde, Aimée Marcelle. 2006. “Prestige Goods and Their Role in the Evolution of Social 
Ranking: A Costly Signaling Model with Data from the Formative Period of the Northern 
Lake Titicaca Basin, Peru.” PhD dissertation, University of California, Los Angeles.

Plourde, Aimée Marcelle. 2012. “Variation in Corporate Architecture during the 
Early Middle Formative Period: New Data from Cachichupa, Northeastern Lake 
Titicaca Basin.” In Advances in Titicaca Basin Archaeology—III, edited by Alexei 
Vranich, Elizabeth A. Klarich, and Charles Stanish, 91–104. Ann Arbor: Museum of 
Anthropology, University of Michigan.

Renfrew, Colin. 1975. “Trade as Action at a Distance: Questions of Integration and 
Communication.” In Ancient Civilization and Trade, edited by Jeremy A. Sabloff and 
C. C. Lamberg-Karlovsky, 3–59. Albuquerque: University of New Mexico Press.

Renfrew, Colin. 1977. “Alternative Models for Exchange and Spatial Distribution.” In 
Exchange Systems in Prehistory, edited by Timothy K. Earle and Jonathan E. Erickson, 
71–90. New York: Academic. http://dx.doi.org/10.1016/B978-0-12-227650-7.50010-9.

Rowe, John H. 1942. “Sitios Históricos En La Región de Pucara, Puno.” Revista Del 
Instituto Arqueológico 6 (10–11): 66–75.

Schultze, Carol. 2008. “The Role of Silver Ore Reduction in Tiwanaku State Expansion 
into Puno Bay, Peru.” PhD dissertation, University of California, Los Angeles.

Schultze, Carol. 2010. “Lithic Analysis from the 2001 Excavations of the Central Pampa, 
Pukara.” Manuscript in possession of the Pukara Archaeological Project.

Seddon, Matthew T. 1994. “Lithic Artifacts.” In Archaeological Research at Tumatumani, 
Juli, Peru, edited by Charles Stanish and Lee Steadman, 65–71. Fieldiana Anthropology 
23. Chicago: Field Museum of Natural History.

Seltzer, Geoffrey O., and Christine A. Hastorf. 1990. “Climatic Change and Its Effect on 
Prehispanic Agriculture in the Central Peruvian Andes.” Journal of Field Archaeology 17 
(4): 397–414.

Shackley, M. Steven, ed. 2011. X-Ray Fluorescence Spectrometry (XRF) in Geoarchaeology. 
New York: Springer. http://dx.doi.org/10.1007/978-1-4419-6886-9.

Smith, Monica L. 1999. “The Role of Ordinary Goods in Premodern Exchange.” Journal of 
Archaeological Method and Theory 6 (2): 109–35. http://dx.doi.org/10.1023/A:10219 



O B S I D I A N  U S E  A N D  E M E R G I N G  C O M P L E X I T Y  I N  T H E  N O RT H E R N  L A K E  T I T I C A C A  BA S I N 163

17318055.
Smith, Monica L. 2011. “ ‘I Discard, Therefore I Am’: Identity and Leave-Taking of 

Possessions.” In Identity Crisis: Archaeological Perspectives on Social Identity, edited by 
Lindsay Amundsen-Pickering, Nicole Engel, and Sean Pickering, 132–42. University of 
Calgary: Chacmool Archaeological Association.

Smith, Monica L. 2012. “Seeking Abundance: Consumption as a Motivating Factor 
in Cities Past and Present.” In Political Economy, Neoliberalism, and the Prehistoric 
Economies of Latin America, edited by Ty Matejowsky and Donald C. Wood, 32:27–51. 
Bingley, UK: Emerald Group. http://dx.doi.org/10.1108/S0190-1281(2012)00000 
32006.

Stanish, Charles S. 2003. Ancient Titicaca: The Evolution of Complex Society in Southern 
Peru and Northern Bolivia. Berkeley: University of California Press. http://dx.doi.org 
/10.1525/california/9780520232457.001.0001.

Stanish, Charles S., Richard L. Burger, Lisa M. Cipolla, Michael D. Glascock, and Esteban 
Quelima. 2002. “Evidence for Early Long-Distance Obsidian Exchange and Watercraft 
Use from the Southern Lake Titicaca Basin of Bolivia and Peru.” Latin American 
Antiquity 13 (4): 444–54. http://dx.doi.org/10.2307/972225.

Stanish, Charles S., and Abigail Levine. 2011. “War and Early State Formation in the 
Northern Titicaca Basin, Peru.” Proceedings of the National Academy of Sciences of the 
United States of America 108 (34): 13901–906. Medline:21788514 http://dx.doi.org 
/10.1073/pnas.1110176108.

Stanish, Charles S., and Adan Umire. 2004. Prospección Arqueológica Del Sector Bajo de 
La Cuenca Del Ramís (Ríos Azángaro Y Ramís), Puno: Informe Final. Lima: Instituto 
Nacional de Cultura.

Surovell, Todd. 2003. “The Behavioral Ecology of Folsom Lithic Technology.” PhD dis-
sertation, University of Arizona, Tucson.

Tantaleán, Henry. 2012. “Archaeological Excavation at Balsaspata, Ayaviri.” In Advances 
in Titicaca Basin Archaeology—III, edited by Alexei Vranich, Elizabeth A. Klarich, and 
Charles Stanish, 49–75. Ann Arbor: Museum of Anthropology, University of Michigan.

Tripcevich, Nicholas. 2007. “Quarries, Caravans, and Routes to Complexity: Prehispanic 
Obsidian in the South-Central Andes.” PhD dissertation, University of California, 
Santa Barbara.

Tripcevich, Nicholas. 2010. “Exotic Goods, Chivay Obsidian, and Sociopolitical Change in 
the South-Central Andes.” In Trade and Exchange: Archaeological Studies from History 
and Prehistory, edited by Carolyn D. Dillian and Carolyn L. White, 59–73. New York: 
Springer. http://dx.doi.org/10.1007/978-1-4419-1072-1_4.

Tripcevich, Nicholas, and Daniel A. Contreras. 2011. “Quarrying Evidence at the 
Quispisisa Obsidian Source, Ayacucho, Peru.” Latin American Antiquity 22 (1): 121–36. 



164 E L I Z A B ET H  K L A R I C H ,  A B I G A I L  L EV I N E ,  A N D  C A R O L  S C H U LT Z E

http://dx.doi.org/10.7183/1045-6635.22.1.121.
Tripcevich, Nicholas, and Daniel A. Contreras. 2013. “Archaeological Approaches to 

Obsidian Quarries: Investigations at the Quispisisa Source.” In Mining and Quarrying 
in the Ancient Andes, edited by Nicholas Tripcevich and Kevin J. Vaughn, 23–44. New 
York: Springer. http://dx.doi.org/10.1007/978-1-4614-5200-3_2.

Tripcevich, Nicholas, Jelmer W. Eerkens, and Tim R. Carpenter. 2012. “Obsidian 
Hydration at High Elevation: Archaic Quarrying at the Chivay Source, Southern Peru.” 
Journal of Archaeological Science 39 (5): 1360–67. http://dx.doi.org/10.1016/j.jas.2011 
.11.016.

Tripcevich, Nicholas, and Alexander Mackay. 2012. “Spatial and Temporal Variation in 
Stone Raw Material Provisioning in the Chivay Obsidian Source Area.” In Advances 
in Titicaca Basin Archaeology—III, edited by Alexei Vranich, Elizabeth A. Klarich, 
and Charles Stanish, 141–62. Ann Arbor: Museum of Anthropology, University of 
Michigan.

Tschopik, Marion H. 1946. Some Notes on the Archaeology of the Department of Puno, Peru: 
Expeditions to Southern Peru. Cambridge: Peabody Museum of American Archaeology 
and Ethnology, Harvard University.

Van Buren, Mary. 1996. “Rethinking the Vertical Archipelago: Ethnicity, Exchange, and 
History in the South Central Andes.” American Anthropologist 98 (2): 338–51.  
http://dx.doi.org/10.1525/aa.1996.98.2.02a00100.

Warwick, Matthew. 2012. “In the Shadow of the Peñon: A Zooarchaeological Study of 
Formative Diet, Economy, and Sociopolitics in the Río Pukara Valley, Peru.” PhD dis-
sertation, University of Wisconsin, Milwaukee.

Wheeler, Jane, and Elias Mujica. 1981. “Prehistoric Pastoralism in the Lake Titicaca Basin, 
Peru (1979–1980 Field Season).” Report submitted to the National Science Foundation.

Yacobaccio, Hugo D., Patricia S. Escola, Marisa Lazzari, and Fernando X. Pereyra. 2002. 
“Long-Distance Obsidian Traffic in Northwestern Argentina.” In Geochemical Evidence 
for Long-Distance Exchange, edited by Michael D. Glascock, 167–203. Westport, CT: 
Bergin and Garvey.

Zegarra, Walter Michiel. 2014. Excavaciones Arqueologicas En El Sitio de Taraco-Puno: 
Temporada 2013. Informe Final. Lima: Ministerio de Cultura.


	Abundant Exotics and Cavalier Crafting: Obsidian Use and Emerging Complexity in the Northern Lake Titicaca Basin
	Recommended Citation

	tmp.1694797302.pdf.fhLAo

