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Abstract

The highland Wari Empire established a presence within the Nasca region of south coastal Peru during the Middle Horizon period.
To clarify the nature of this interaction, we analyzed stable carbon and nitrogen isotope ratios of human bone collagen from individuals
living in the Southern Nasca Region (SNR) before (1–750 AD) and during (750–1000 AD) imperial influence. The stable isotope data do
not indicate that the Wari Empire transformed maize agricultural labor in the Las Trancas Valley of the SNR. In fact, during both time
periods, Nasca people had access to a wide range of food items.

During the imperial period, however, dietary breadth increased, with greater inter-individual differences in meat consumption and C3

foods. During a time of probable population increase, some high status individuals consumed more meat and maize than others. Other
individuals consumed less meat and more C3 foods such as beans, potatoes, huarango, or quinoa, which may reflect less meat availability
for some individuals within the population. There is, however, no average difference in diet between the sexes, which is consistent with a
similar consumption of maize. This suggests that maize consumed in the form of beer (chicha), in contrast to ethnographic reports of
feasting, was not differentially distributed between males and females. Apparently, the Wari interest in the Las Trancas Valley of the
SNR was focused on resources other than maize.
Published by Elsevier Inc.
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Introduction

Wari of south central Peru (750–1000 AD, see Fig. 1)
was one of the first expansive states to develop in the
New World, yet we know less about its rise and expansion
than we do about the slightly earlier Teotihuacan state in
Mexico (Cowgill, 1997; Manzanilla, 2002) or the contem-
poraneous Andean Tiwanaku state centered in the Lake
Titicaca region (Bermann, 1997; Kolata, 1993; Goldstein,
2005; Janusek, 2004; Stanish, 2002). Recently, however,
Wari studies have increased substantially, focused not only
on consolidation in the imperial heartland (Cook and Glo-
wacki, 2003; Finucane et al., 2006; Isbell, 2004) but also on
peripheral regions such as Beringa in the Majes Valley
(Tung, 2007), Tenahaha in the Cotahuasi Valley (Jennings
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and Alvarez, 2001), Pikillacta in the Cuzco region (Glo-
wacki and McEwan, 2001; McEwan, 2005), Sonay in the
Camaná Valley (Malpass, 2001), Jincamocco in the Son-
dondo Valley (Schreiber, 1992), and Cerro Baúl, the Wari
enclave in the Moquegua Valley (Moseley et al., 2005; Wil-
liams, 2001; Fig. 1). The present work extends such studies
of peripheral regions by focusing on the Nasca (1–750 AD)
of the south coast of Peru, where Wari influence is known
(Schreiber, 1999, 2000), although its specific nature is
uncertain.

The similarities between Wari and Nasca ceramic technol-
ogy and iconography suggest a close relationship between
the two societies (Menzel, 1964). Wari interest in Nasca
may have been economic as the region is well-suited for
maize production and two Wari sites are built near areas that
today support cotton and coca production (Schreiber,
2005b). Alternatively, it may have involved trade in other
material goods such as cotton or ceramics (Clarkson, 1990;
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Fig. 1. (Above) Map of Peru with the Nasca region (black square) and relevant Middle Horizon sites discussed within the text identified. (Below) Map of
the Rı́o Grande de Nasca drainage system with the relevant valleys and archaeological sites specified (adapted from Schreiber and Lancho Rojas, 2003).
The three valleys within the Southern Nasca Region (SNR) are inside the box (adapted from Vaughn, 2005, Figure 7.1).
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Conklin et al., 1996). Wari presence in the Nasca region,
however, is not as intensive as other areas such as the Son-
dondo Valley near Ayacucho, where Wari affect extensive
changes in settlement location (Schreiber, 1987, 1992) or in
areas with massive imperial constructions such as Pikillacta
or Viracochapampa (McEwan, 2005; Topic, 1991).

We focus on diet because imperial strategies often
involve dramatic shifts in subsistence regimes within
peripheral societies (Costello and Walker, 1987; D’Altroy
and Hastorf, 2001; Larsen et al., 2001; Smith et al., 2003;
Walker et al., 1989; Wilkinson, 2003). A thorough under-
standing of food production and consumption should
explicate the ‘‘form, structure, and extent of state power-
[on]. . .the daily lives of people in their domestic activities”

(Hastorf, 1990, 262). Access to foodstuffs and labor is cru-
cial to the functioning of any society, but states often
extract these commodities from populations under their
influence to a greater extent than chiefdoms do (Danforth,
1999). For example, during the Spanish Empire’s settle-
ment of Florida and California in the New World, the state
relied on essentially captive indigenous labor to extract
foodstuffs for the maintenance of the state’s presence in
the region. In doing so, local diet shifted significantly to
focus on these foods (Larsen et al., 2001). Nasca, a region
with Wari imperial sites yet without a motive for imperial
incursion provides a unique opportunity to test imperial



Fig. 2. Archaeological and modern stable isotope average values of the
foodstuffs most likely consumed by the Nasca people (whiskers are
±1 SD). 1.5‰ is added to the actual d13C values of modern plants and
animals in this figure to offset the 12C-enrichment of today’s atmosphere
and permit direct comparison with archaeological remains (data from:
DeNiro, 1988; Isla, 1992; Orefici and Drusini, 2003; Rodriguez de
Sandweiss, 1993; Schoeninger and DeNiro, 1984; Silverman, 1993; Tieszen
and Chapman, 1992).
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strategies related to the extraction of foodstuffs in a periph-
eral society. Toward that end, we use carbon and nitrogen
stable isotope data in human bone collagen to assess
human diet in the Nasca region just prior to and during
Wari imperial influence.

Background

Stable isotopes

Bone collagen exhibits carbon and nitrogen stable iso-
tope ratios (represented as d13C and d15N in per mil nota-
tion: ‰)1 that are correlated with the d13C and d15N of an
individual’s diet (see Katzenberg, 2000). The most common
use of the d13C values in human bone collagen is to deter-
mine the relative dependence on plants that use the C3 or
C4 photosynthetic pathway or on animals that feed on
these plants. As seen in Fig. 2, C3 and C4 plants show no
overlap in d13C values. C3 plants, which have low (more
negative) d13C values, consist of trees, herbaceous plants,
cool season grasses, and the vast majority of other plants.
C4 plants, which have higher (less negative) d13C values,
include many grass species such as maize. A third photo-
synthetic pathway, i.e., CAM, includes cacti and other suc-
1 The ratios of carbon and nitrogen (13C/12C and 15N/14N) in bone
collagen are reported relative to PDB (PeeDee Belemnite) for carbon and
AIR (atmospheric nitrogen) for nitrogen in parts per mil (‰) using delta
(d) notation (Hoefs, 2004). d15N is calculated as: ([(15N/14N) sample/
(15N/14N) standard] � 1) � 1000), while d13C is calculated as: ([(13C/12C)
sample/(13C/12C) standard] � 1) � 1000).
culents. These plants exhibit d13C values that can fall
between C3 and C4 plants although several overlap with
C4 plants. Fauna eating either C3 or C4 plants or some mix-
ture of the two record those diet sources in their tissues
(DeNiro and Epstein, 1978) but have bone collagen d13C
values about 3–4‰ higher than their diets (see data in Kell-
ner and Schoeninger, 2007). Marine animals have d13C val-
ues in their flesh that are higher than most C3 plants and
can overlap the values for C4 plants (Schoeninger and
DeNiro, 1984). Therefore, in regions where humans eat
maize and have access to marine foods, human bone colla-
gen d13C values are not useful in reconstructing the amount
of marine food in diet (Schoeninger et al., 1990).

Nitrogen stable isotope ratios in plants vary widely
based on their source of nitrogen and metabolic factors
(Shearer and Kohl, 1986). Terrestrial plants have d15N val-
ues ranging from 0‰ to +7‰ (Virginia and Delwiche,
1982). With few exceptions, legumes have d15N values in
the lower end of this range whereas other plants fall at
the higher end (see data in Schoeninger et al., 1997) because
legumes depend to a varying extent on fixation of atmo-
spheric nitrogen, which has the value zero (by definition).
The vast majority of plants, however, obtains its nitrogen
from soil, and, on average, have d15N values around 3–
7‰. Herbivorous animals have bone collagen d15N values
that are approximately 3‰ higher than those of the plants
on which they feed and there is a 3‰ offset, on average,
between the bone collagen d15N values of herbivores and
carnivores (Schoeninger and DeNiro, 1984). It is less clear
how accurately omnivory (i.e., some meat in the diet) is
recorded although because meat contains relatively more
nitrogen per unit weight than does the majority of plant
material, meat intake should be reflected in bone collagen
d15N values (Phillips and Koch, 2002; Schoeninger,
1985). Marine animals exhibit higher d15N values in their
bone collagen and other tissues than do terrestrial ones
(Schoeninger and DeNiro, 1984), and human diets that
include marine foods have higher d15N values than those
with only terrestrial foods. Further, marine diets high in
secondary carnivores (e.g., carnivorous mammals and fish)
have higher d15N values than do diets with marine inverte-
brates due to trophic level effects (e.g., Schoeninger et al.,
1983; Little and Schoeninger, 1995). In regions where pre-
historic human populations had access to both marine and
maize, which confound the use of d13C values, bone colla-
gen d15N values identify dependence on marine foods
(Schoeninger et al., 1990).

Imperial strategies and indigenous subsistence

Empires use various strategies for conquering or influ-
encing peripheral communities (Menzel, 1959). Expansive
states in prehistory, facing daunting transport costs and
without recourse to dominant militaries and wide-ranging
economic systems of later imperial powers usually ‘‘tai-
lored their approaches to the sociopolitical and natural cir-
cumstances of each region” (D’Altroy et al., 2000, 1) as
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well as the myriad needs of the empire (Schreiber, 1992).
The core-periphery model (Kohl, 1987; Wallerstein, 1974)
describes the asymmetrical political and social relationships
between states and associated peripheral societies but may
not take into account the variation of imperial ties to their
various peripheries (Stanish, 1997).

Imperial influence is not monolithic. Local groups also
shape the imperial experience, whether resisting or comply-
ing with imperial strategies (e.g., Taylor and Pease, 1994;
Wells, 1999). Local response can differ across regions, but
often centers on the control of the production of foodstuffs.
Various examples from around the world (albeit concen-
trating on the Andes) serve to outline a range of possible
outcomes for Wari influence on Nasca diet.

In North America, the southwestern Pueblos (Reff,
1995), the coastal California Chumash (Beebe and Sen-
kewicz, 1996), and the coastal southeastern Guale (Larsen
et al., 2001) all revolted against the Spanish largely over
forced conscription for ever-increasing agricultural produc-
tion for the empire. In all these regions, aspects of health
worsened during imperial rule (e.g., higher rates of carious
lesions, enamel hypoplasia, porotic hyperostosis, and osteo-
periostitis); due, at least in part, to the missions’ crowded
living conditions and a decrease in diet quality (El-Najjar,
1976; El-Najjar et al., 1976; Hooton, 1930; Larsen et al.,
2001; Walker, 1985; Walker et al., 1989).

Diets also changed. Among the southeastern Guale, sta-
ble isotope data show that those living in the Spanish mis-
sions shifted significantly to a diet including more maize
and less marine protein during Spanish rule than they
enjoyed previously (Schoeninger et al., 1990). Additionally,
this monotonous mission diet led to a similar diet between
the sexes, a change from pre-Spanish dietary patterns
(Hutchinson et al., 1998). Similarly, among the California
Chumash, botanical, faunal, and human stable isotope data
show that a diverse indigenous diet was supplanted by a
monotonous agricultural diet and a decrease in marine pro-
tein (Costello and Walker, 1987; Walker et al., 1989). At
some southwestern pueblos, carbon stable isotope data
remain constant during Spanish hegemony, and other lines
of evidence suggest that maize protein replaced meat protein
of similar d13C values (e.g., bison, see Kellner et al., 2007). In
contrast to these examples, the Caribbean Taino, devastated
by disease after the Spanish invasion, appear to have main-
tained some aspects of their indigenous diet as botanical, fau-
nal, and ceramic data did not change appreciably during this
time (Deagan, 2004, 261). In addition, California Chumash
who remained outside of the mission system managed to con-
tinue exploiting wild terrestrial resources even after Spanish
conquest (King, 1982). This variability in diet regimes high-
lights both the resourcefulness of local people during impe-
rial influence and the limits of imperial power.

Imperial strategies and subsistence regimes in ancient Peru

Wari, contemporary Tiwanaku, and later Inka (1476–
1532 AD) cultures delineate a range of indigenous imperial
strategies in the ancient Andes, illustrating the many ways
that local diet and agricultural labor can be influenced by
state power. The Wari Empire consolidated power over
much of Peru during the Middle Horizon (750–1000 AD;
see Fig. 1). It came to dominate the inhabitants of the Son-
dondo Valley (Fig. 1) during the early part of the Middle
Horizon (600 AD) and dramatically shifted the valley’s
subsistence base to intensify maize production (Schreiber,
1987, 1992, 2005b). New villages were established, settle-
ments were located at elevations slightly lower than those
in the pre-imperial period, allowing for more extensive
maize production, terracing for maize production was
introduced, and a road was constructed connecting the
area with the imperial heartland (Schreiber 1987, 278;
1992). This increased production may have supplied inhab-
itants in the Wari heartland where recent stable isotope
data from the coeval city of Conchopata reveals a diet
heavy in maize and maize-consuming animals including
domestic camelids and guinea pigs (Finucane et al.,
2006). To oversee this system, the Wari constructed a large
administrative core, Jincamocco, and three other adminis-
trative centers (Schreiber 1987, 278; 1992, 161). The Wari
also established a shrine close to pre-existing local Sondon-
do Valley shrines suggesting manipulation of ‘‘local belief
systems in order to express its power and legitimate its
domination” (Schreiber, 2005a, 131).

The Tiwanaku state (600–1000 AD), largely contempo-
raneous with Wari and centered approximately 400 km to
the southeast near Lake Titicaca (Fig. 1), provides another
example of state influence on dietary regimes. Tiwanaku
colonized the lower parts of the Moquegua Valley; but its
settlers seem to have had few links with the earlier inhabit-
ants of the valley (Goldstein, 2003; Owen and Goldstein,
2001, 175). The new Tiwanaku settlers, accompanied by a
precipitous rise in grinding stones, had higher d13C values
than earlier Moquegua Valley inhabitants, suggesting
higher maize production, processing, and consumption by
the settlers compared to earlier people (Goldstein, 2003;
Sandness, 1992). Lower d15N values also characterized
the Tiwanaku settlers in comparison to earlier people in
the valley, suggesting that they consumed a diet with fewer
marine resources and/or terrestrial animals (Goldstein,
2003; Sandness, 1992). The population of Cochabamba
valley in Bolivia was also influenced by the Tiwanaku state,
as Tiwanaku ceramics are found in habitation and ceme-
tery sites. The lack of evidence for regional reorganization,
however, argues against direct Tiwanaku control in the val-
ley (Higueras, 2001).

The later Inka Empire (1430–1533 AD) used different
strategies. Within the Sondondo Valley, they co-opted the
existing political and social structures, rather than employ-
ing intensive imperial investment as had the Wari before
them (Schreiber, 1987, 282). The region was more densely
populated and more complex politically than during pre-
Wari times (Schreiber 1987; 1992, 282–283), making such
co-optation economically viable. In terms of major admin-
istrative centers, the imperial footprint is far less than that
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which characterized the earlier Wari; and no evidence exists
for radical shifts in the subsistence base or in settlement
patterns. The presence of Inka storehouses, however,
‘‘implies that tribute was being paid, also in the form of
labor, to produce maize” (Schreiber, 1987, 278). Ethnohis-
toric sources name the local Sondondo ethnic group the
‘‘litter bearers of the Inka” (Guaman Poma de Ayala,
1936, 333).

In the Upper Mantaro Valley of central Peru (Fig. 1),
the Inka behaved more similarly to the Wari in the Son-
dondo Valley by changing the subsistence strategy and
political system of the local Xauxa people (Hastorf, 1990;
D’Altroy and Hastorf, 2001). Previous to the Inka incur-
sion, Xauxa settlements were located near the valley edge
in order to take advantage of pasturage for camelids and
tuber production. Much of the population resettled to
lower elevations conducive to intensive maize production
at the time of Inka influence, and ethnohistoric documents
detail the region’s production of maize for the Inka state
(Vega, 1965). Stable isotope data in human bone collagen
showed that consumption of maize increased significantly
with Inka imperial incursion, a finding supported by house-
hold botanical data (Hastorf, 2001, 176). Less variation in
nitrogen stable isotope values during the imperial period
suggests less inter-individual difference in access to meat
than during the pre-imperial period (Hastorf, 2001, 176).

Apparently the Inka also used chicha production as part
of their overall imperial strategy in the Mantaro Valley, co-
opting long-standing community feasting and ‘‘provision-
ing” men with chicha during labor service (Earle, 2001,
307). Men consumed more maize and meat than women,
implying that newly imposed Inka state political structures
stimulated inequality between the sexes in the consumption
of maize beer (chicha) and camelids (Hastorf, 1991, 151).
The Wari may also have co-opted long-standing commu-
nity practices from their peripheral regions as proposed
for the Inka and in other regions as well (Bray, 2003;
Costin, 2001, 235; Cook and Glowacki, 2003). Wari cera-
mic assemblages in the imperial heartland and some of
their provinces exhibit characteristics of feasting, and
include material remains similar to those mentioned in eth-
nohistoric and ethnographic reports from other regions
(Anders, 1991; Brewster-Wray, 1990; Cook and Glowacki,
2003; Glowacki and McEwan, 2001; Isbell, 1977; Moseley
et al., 2005). Among these remains are large wide mouthed
jars used in chicha production as well as decorated urns and
cups used by the nobility and small non-descript bowls
used by commoners for chicha consumption (Cook and
Glowacki, 2003, 183; Weismantel, 1988).

In present-day Peru, Bolivia, and Ecuador, feasting
involves copious quantities of food and drink, usually with
chicha as the major focus (Jennings, 2005; Orlove and
Schmidt, 1995; Weismantel, 1988); archaeological evidence
suggests the same is true throughout Andean prehistory.
Ethnographic and archaeological evidence (Jennings,
2005; Moore, 1989; Morris, 1979) shows that chicha pro-
duction was within the purview of household communities
that pooled resources. Today, local elites distribute meat
and chicha to the general public as part of their obligation
during community and labor feasts (Jennings, 2005; Weis-
mantel, 1988). Ethnohistoric evidence and ethnographic
reports indicate that women usually brewed the chicha

while men consumed most of it (Jennings, 2005, 248; Weis-
mantel, 1988; but see Rostworowski de Diez Canseco,
1977). Tupu pins usually worn by elite women have been
found near the brewing area at the Wari outpost of Cerro
Mejı́a in Moquegua suggesting that brewing chicha was a
female activity among the Wari as well (Moseley et al.,
2005). Additionally, ethnographic data from the Colca Val-
ley suggest that women consume less chicha than men (Jen-
nings, 2005, 248).

Alternatively, Wari imperial strategies could have
focused on goods other than foodstuffs in some peripheral
regions. For example, obsidian from the Alca source, close
to the Wari influenced site of Tenahaha in the Cotahuasi
region of the south central highlands is found in copious
amounts at the Wari outpost of Cerro Baúl in Moquegua
(Jennings and Alcock, 2002). Nasca ceramics have been
found in the Wari heartland and at the peripheral Wari site
of Pikillacta (Glowacki and McEwan, 2001; Menzel, 1964),
Jincamocco (Schreiber, 1992, 234), and in the Moquegua
Valley (Goldstein, 2000). Wari imperial monocropping of
cotton in the Nasca region is also a possibility. Wari tex-
tiles found on the south coast are made with a mix of cam-
elid fiber and cotton (Conklin et al., 1996) and cotton is
common in Nasca middens (Orefici and Drusini, 2003; Silv-
erman, 1993). Cotton favors more tropical climates with a
low chance of frost (McBride, 1920) and may not have
been grown in great quantities in the Wari heartland. Addi-
tionally, Pataraya, the small Wari outpost in the upper-
most Tierras Blancas valley is situated at an altitude that
is amenable to the cultivation of coca; terraces near the site
may have been used for this purpose (Schreiber, 2005b).

Nasca archaeological background

During the Early Intermediate Period (ca. 1–750 AD) in
Peru, the Nasca culture flourished on the arid south coast
of Peru. The culture area of the Nasca is usually recognized
as the Rı́o Grande de Nasca drainage system, bordered by
the Ica drainage to the northwest and the Las Trancas val-
ley to the south (Fig. 1). Most archaeological work on
Nasca settlement pattern analysis (e.g., Schreiber and Lan-
cho Rojas, 2003; Vaughn, 2004), however, has been
focused on the Southern Nasca Region (SNR), or the three
valleys of Nasca, Taruga, and Las Trancas (Fig. 1). Wari
imperial influence in the drainage system seems to be cir-
cumscribed to the SNR, with two imperial sites located
in the Nasca Valley. Because of this evidence, our discus-
sion of Nasca will focus on developments within the SNR.

The Nasca are famous for their expertise in textile and
ceramic art (Carmichael, 1998; Menzel, 1964; Proulx,
1968), the construction of hydraulic technology (Schreiber
and Lancho Rojas, 2003), the early ceremonial center of
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Cahuachi (Silverman, 1993; Fig. 1), and the Nasca lines,
geoglyphs that dot the desert (Aveni, 1990). Their
advanced hydraulic technology, ‘puquios’ or underground
filtration galleries constructed during 400–500 AD, made
available more arable land in the SNR on which to grow
comestibles such as maize, beans, squash, and peppers
(Orefici and Drusini, 2003; Schreiber and Lancho Rojas,
2003; Silverman, 1993; Vaughn, 2004). Based on the dis-
tinctive and wide-ranging Nasca ceramic style, the Nasca
culture was once thought to be a state-level society, but is
now considered, at most, to be a complex chiefdom (Car-
michael, 1995; Schreiber and Lancho Rojas, 2003; Silver-
man, 1993; Vaughn, 2004). Mortuary analyses support
this conclusion, as the Nasca exhibited ranked (fluid social
status) instead of stratified (hierarchical social classes) dif-
ferences in such tomb characteristics as ceramics, other
offerings, and tomb structure (Carmichael, 1995; but also
see Isla and Reindel, 2006). Late in the Nasca sequence
(650–750 AD) after the construction of the puquios, there
was a shift in settlement patterns in the SNR towards
urbanism. During this time, concentrated populations lived
in a limited number of towns centered near the puquios in
newly arable lands (Schreiber, 2001; Schreiber and Lancho
Rojas, 2003, 17). This shift towards urbanism was accom-
panied by more differences in burial treatment between
individuals suggesting greater differences in social status
(Carmichael, 1995; Isla and Reindel, 2006).

Some Nasca cemeteries and, more rarely, habitation
sites include carefully prepared, isolated human heads,
referred to as ‘‘trophy” heads. Head-taking was common
in prehistoric Andean iconography, and depictions of iso-
lated heads are a basic theme in Nasca iconography. No
ancient Peruvian cultures, however, match the prolific nat-
ure and meticulous preparation that characterizes Nasca
‘‘trophy” head production, which was an integral and
endemic cultural practice dating back to the earlier Paracas
culture (�700–100 BC) (Proulx, 2001). Such heads have
been recovered in caches (e.g., Browne et al., 1993), as well
as in tombs and sacred constructions (see Drusini and
Baryabar, 1991; Kellner, 2002, 2006; Proulx, 2001; Wil-
liams et al., 2001; Verano, 2001). Young to middle aged
males make up the vast majority of these individuals lead-
ing many researchers to suggest that individuals repre-
sented as ‘‘trophy” heads were those of combatants taken
in social conflicts (Proulx, 2001; Verano, 2001). These con-
flicts may have taken the form of raids or ritualized battles
similar to modern day examples in the Andes (Gorbak
et al., 1962; Orlove, 1994; but see Arkush and Stanish,
2005), as we have no evidence of Nasca armies. Icono-
graphic depictions of these heads become more common
later in time in concert with the shift to larger, denser set-
tlements in the Late Nasca period of the SNR (�550–750
AD; Proulx, 2001). The association between these two phe-
nomena is consistent with aspects of social conflict
(Browne et al., 1993; Roark, 1965, 56) although alternative
explanations for the iconography involve ritual sacrifice
and ancestor veneration (Baraybar, 1987; Coehlo, 1972;
Drusini and Baryabar, 1991; see Proulx, 2001 for a more
nuanced position). The narrow demographic profile of
Nasca individuals represented as ‘‘trophy” heads strongly
suggests that they are the consequence of social conflict
and not ancestor veneration. Their careful preparation
and prominent placement in Nasca iconography, however,
signifies that taking human heads was important in Nasca
ideology (Proulx, 2001).

Feasting, probably including the ingestion of maize
beer, was another integral and endemic cultural practice
among the Nasca. At the early Nasca ceremonial site of
Cahuachi (�1–450 AD; Vaughn, 2005, Table 7.1), maize
and beans were recovered in a non-domestic setting in con-
junction with camelid bones, feathers, and panpipes (Silv-
erman, 1993; Valdez, 1994). These materials are
associated with decorated bowls and dishes, ovens, and
large vessels for the brewing of chicha beer or hallucino-
genic drinks (Silverman, 1993; Strong, 1957; Valdez,
1994). Feasting also occurred at the household level. At
the early Nasca site of Marcaya, in the same valley as the
later Wari site of Pataraya, bowls and fancy decorated
polychromes suggest that feasting was likely relegated to
household units, as there are no clearly demarcated com-
munal feasting areas (Vaughn, 2004). It is not known
whether feasting patterns remained constant or changed
during the time of Wari’s impact on the region.

With the advent of the Middle Horizon (ca. 750–1000
AD), the Wari Empire came to influence the Nasca in the
SNR. While the exact nature of their relationship with
the Nasca is ambiguous, Wari highland ceramics of the
Chakipampa style are found in Nasca cemeteries and hab-
itations in the SNR, along with the local Loro style (Men-
zel, 1964; Schreiber, 2000; Strong, 1957). A road, ostensibly
built by the empire, links the SNR, the Sondondo Valley,
and the Wari imperial center (Schreiber, 1991). In contrast
to the situation in the Sondondo Valley, however, the Wari
built no overt administrative center in the SNR although
the large Wari site, Pacheco (Fig. 1), may have been used
in this manner (Schreiber, 2000). In addition, a small site,
Pataraya, was built according to rigid imperial rectilinear
plans (Schreiber, 1999, 2000), which may imply that it
was built and occupied by a colony of emissaries from
the imperial heartland. The practice of ‘‘trophy” head tak-
ing continued into the Wari period (Kellner, 2006; Ubbe-
lohde-Doering, 1958), but it is unclear if those taken were
of Wari migrants, Nasca warriors, or some other category
of individuals. Feasting also continues; but it is not certain
that the Wari co-opted Nasca feasting for imperial pur-
poses, as the later Inka Empire did in certain regions.

During this period, there seems to have been a depopu-
lation of the northern SNR tributaries (Conlee and Schre-
iber, 2006; Schreiber, 2001; Schreiber and Lancho Rojas,
1993; Silverman, 2002). A local center, Huaca del Loro,
emerges in the southernmost Las Trancas Valley, and
becomes the largest settlement in the SNR (Strong, 1957;
Schreiber and Lancho Rojas, 2003). Wari ceramics have
not been found at Huaca del Loro, either on the surface



2 Achira (Canna edulis), ajı́ (Capsicum spp.), avocado, (Persea ameri-

cana), beans (Phaseolus lunatus and vulgaris), guava (Psidium guajava),
huarango (Proposis chilensis or pallida), jicama (Pachyrrizus tuberosis),
lúcuma (Lucuma obovata), maize (Zea mays), manioc (Manihot esculenta),
pacae (Inga feuillei), peanut (Arachis hypogaea), potatoes (Ipomoea and
Solanum spp.), San Pedro cactus,(Echinopsis pachanoi) and quinoa
(Chenopodium quinoa) (Isla, 1992; Orefici and Drusini, 2003; Sejuro,
1990; Silverman, 1993; Valdez, 1994).
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or in excavations suggesting that the town was not an
imperial outpost (Schreiber, 2001; Schreiber and Lancho
Rojas, 2003, 18; Strong, 1957; cf. Paulsen, 1983). In con-
trast, Wari ceramics are found on a few smaller habitation
sites in the valley and elsewhere in the SNR, in cemeteries
throughout the SNR and on the imperial sites of Pacheco
(Menzel, 1964) and Pataraya (Schreiber, 2000).

The motivation for Wari presence in the SNR and the
impact on local populations is under debate. Archaeologi-
cal research has shown that Wari imperial investment in
the Nasca region is much lower than in other areas with
Wari administrative centers (Schreiber, 1992, 2000), how-
ever, it is unclear what imperial needs the Nasca region
may have served. Because the Wari impacted the Nasca
at a similar time as the Wari co-opted maize agriculture
in the Sondondo Valley, it is suggested that a grand expan-
sion of Wari imperial power occurred at this time (Menzel,
1964; Schreiber, 1987, 2000). To some, similarities in Nasca
and Wari ceramics suggest long-standing interaction and
perhaps shared aspects of ideology (Menzel, 1964; Schrei-
ber, 1992). Based on these similarities, some believe that
Nasca may have held a ‘‘special privileged position [within
the Wari Empire]. . .similar to Greece within the Roman
Empire” (Menzel, 1964, 148; see also Conlee, 2005, 214).
Yet to others, local depopulation of the northern SNR near
the Wari site of Pacheco and a population rise in the south-
ern valleys in the SNR suggests a more hostile relationship
between the two (Conlee and Schreiber, 2006; Schreiber,
1999, 168). High rates of skeletal pathology in the Nasca
Valley during this time suggest declining health under
imperial influence, possibly due in part to major changes
in diet (Orefici and Drusini, 2003). During the imperial per-
iod in the Las Trancas Valley, individuals buried with Wari
imperial ceramics at the cemeteries discussed in this paper
exhibit a significantly higher rate of cranial trauma
(23.5%, v2 = 5.08, p = 0.03) than those buried with local
Loro style ceramics (6.2%, Kellner, 2002), suggesting vio-
lence was directed at those affiliated with the Wari. Overall,
however, the low rate of cranial trauma (9.3%) during the
imperial period in these Las Trancas Valley cemeteries
implies that this valley had a relationship with the Wari
other than one of military conquest. In contrast to the
overall average of 9% exhibited at the three cemeteries near
Huaca del Loro during the imperial period, 33% of the
total population at Beringa in the Majes Valley to the
south, a site unrelated to Nasca, suffered from cranial
trauma during a period of Wari influence (Fig. 1; Tung,
2007). Based on archaeological evidence, Nasca was an
important peripheral society to the Wari, perhaps provid-
ing the Empire with food, agricultural labor, ceramic tech-
nology, cotton, and/or coca.

Archaeological evidence of Nasca diet

Botanical and faunal remains from the excavation of
sites in the SNR indicate that Nasca diet centered on the
cultivation of a great variety of foodstuffs and on wild
and domestic animals, with some marine resources (Isla,
1992; Orefici and Drusini, 2003; Roque et al., 2003; Sejuro,
1990; Silverman, 1993). Maize was the staple cultigen of the
region, and it probably was important for feasting (as men-
tioned above) as well as a basic food. In addition to maize,
various C3 plants, such as potatoes, legumes (peanuts and
beans), squash, manioc, achira, jicama, ajı́, pacae, lúcuma,
avocado, huarango and guava were also recovered in exca-
vations of different Nasca sites.2 Human coprolites and
botanical remains at the site of Cauhuachi attest to the
importance of huarango fruit (Prosopsis sp., a nitrogen-
fixer) in the Nasca diet; only maize is present in larger
quantities (Silverman, 1993, 293). Further, excavations in
the Nasca Valley report quinoa, suggesting that this high-
land C3 cereal crop, was introduced during the Wari impe-
rial period (Orefici and Drusini, 2003, 109). Two CAM
plants, San Pedro cactus represented on ceramics (Carmi-
chael, 1995; Lothrop, 1964; Proulx, 2006: Plate 8) and
Opuntia ficus-indica represented by floral remains (Sejuro,
1990), were also available. Of the cultivated and collected
plants, peanuts, beans, and huarango fruit, plentiful in
archaeological middens and Nasca iconography (Orefici
and Drusini, 2003; Silverman, 1993, 2002), are leguminous
and could, therefore, have low d15N values.

The majority of animal meat was most likely in the form
of wild and domestic camelids (llama, alpaca, and gua-
naco), domestic guinea pig and dog, and wild deer, birds,
and foxes (Isla, 1992; Orefici and Drusini, 2003; Silverman,
1993, 2002). Deer from the highlands and coast of Peru
have bone collagen d13C values indicative of a diet of wild
C3 plants (see Fig. 2). If the Nasca people consumed much
of their protein from this source, the d13C values in their
bone collagen should reflect a mixture of C3 from the deer
and C4 from maize. In contrast to the deer, domestic ani-
mals in Peru ate foodstuffs with a range of d13C values.
In some highland sites (Pucara), camelids apparently ate
mainly C3 plants (DeNiro, 1988) whereas camelids and gui-
nea pigs from the Wari heartland site of Conchopata exhi-
bit high d13C values that suggest fodder rich in maize
(Finucane et al., 2006). At the north coast Moche site of
Pampa Grande, archaeological evidence suggests that
camelids were fed a diet of huarango or algarrobo seeds
(Proposis sp., a C3 plant) and maize (Shimada and Shimad-
a, 1985). Other camelids, from archaeological sites along
the central coast (Chilca and La Paloma), have high aver-
age d15N values combined with intermediate d13C values
that imply a diet that included marine plants (DeNiro,
1988).
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Although not numerous, marine vertebrates and inverte-
brates are found at sites in the SNR (Orefici and Drusini,
2003; Isla, 1992; Rodriguez de Sandweiss, 1993; Silverman,
2002). Nasca sites are located 40–60 km from the coast and
no survey has uncovered permanent Nasca littoral settle-
ments; therefore obtaining marine foods probably required
a significant investment. Marine iconography is common
on their ceramics (Carmichael, 1995); but the significance
of such foods in human diet is uncertain. Stable isotope
data from the northern portion of the SNR (Fig. 1) suggest
that marine resources were not an important part of Nasca
diet in either the pre-imperial or imperial periods (Carmi-
chael and Kennedy, 1998) although the sample size for
the latter period is quite small (n = 3). Freshwater shrimp
(camarones del rı́o) has been found in Nasca middens sug-
gesting use of riverine resources (Orefici and Drusini,
2003).

No one has yet analyzed the d13C and d15N values of the
flora and fauna from the Nasca region. Thus far, we have
been unable to extract usable bone collagen from fauna
associated with Nasca remains. Even so, archaeological
carbonized Peruvian plants from the highlands exhibit
d15N values similar to modern specimens and d13C values
that are approximately 1.5‰ higher than today’s plants
due to the relative 13C depletion of today’s atmosphere
(DeNiro and Hastorf, 1985; Friedli et al., 1986). In addi-
tion, the ranges of d13C and d15N values of modern plants
and animals from the nearby Atacama desert (included in
the ranges reported in Fig. 2; Tieszen and Chapman,
1992) are similar to those reported for other regions
(Schoeninger and DeNiro, 1984).

Expectations

We undertook stable isotope analyses of individuals
buried in cemeteries in the Las Trancas Valley in order to
investigate the imperial impact, if any, on Nasca food con-
sumption. If the Wari had intensified the production of
Nasca maize agriculture for imperial needs, we expected
d13C values to increase, which would indicate an increased
consumption of maize, as it did among the Guale of south-
eastern U.S.A. (Larsen et al., 1992) and the Xauxa of the
Mantaro Valley (Hastorf, 1990, 2001). If, on the other
hand, the Wari did not intensify maize agriculture among
the Nasca, we expected no significant change in d13C val-
ues. If the Wari manipulated local Nasca agricultural labor
as the Spanish did among the Chumash (Walker et al.,
1989) and the Guale (Larsen et al., 1992), we expected a
decrease in the range of d13C and d15N values, which would
in turn indicate a decrease in dietary diversity. If, however,
the Wari did not manage Nasca agricultural labor in this
way, we expected no change in the range of d13C and
d15N values.

If the imposition of Wari imperial hierarchy intensified
Nasca nascent status roles (Carmichael, 1995), we expected
those with higher social status (more ceramic pieces in
tombs, see discussions below) to consume more meat or
less common foods (marine resources) during the imperial
period. If a closer relationship with the Wari Empire meant
higher social status during the imperial period, those buried
with fancy imperial ceramics may also have had the ability
to garner more meat or marine resources than did those
buried only with local ceramics. Both instances should be
indicated by higher d15N values. If, however, the Wari
did not affect Nasca status roles, or if the presence of impe-
rial ceramics is not indicative of status, we expected no
such differences in d15N values between groups.

If the Wari used similar strategies to consolidate agricul-
tural labor as they did for the Xauxa (Hastorf, 2001), we
expected Nasca men to consume more meat and maize
than Nasca women during the imperial period. Nasca
men would then exhibit higher d13C and d15N values than
the Nasca women during this time period. If, however, the
Wari did not manage Nasca agricultural labor in this man-
ner, we expected the same pattern of gender differences or
similarities in diet during both the pre and imperial periods.

Feasting at the site of Cahuachi and at household sites
was evident in the Nasca region before Wari imperial influ-
ence (Orefici and Drusini, 2003; Valdez, 1994; Vaughn,
2005). What is not clear is if Nasca populations adhered
to Andean ethnographic examples showing marked sex dif-
ferences in the consumption of chicha, with higher con-
sumption in men relative to women (e.g., Morris, 1979;
Jennings, 2005; Weismantel, 1988; c.f. Rostworowski de
Diez Canseco, 1977 for the north coast of Peru). The
archaeological d13C stable isotope data of Xauxa people
in the Mantaro Valley under Inka occupation show higher
maize consumption in men than in women, consistent with
men consuming more maize in the form of chicha through
state-provided labor feasts (Hastorf, 1991). Carbon stable
isotope data from the Wari city of Conchopata, however,
shows no sex differences in the consumption of maize, sug-
gesting that ingestion of chicha may have been similar
between the sexes (Finucane et al., 2006). If the Nasca fol-
lowed the ethnographic model, such behavior should be
evidenced by higher d13C values, on average, in men than
in women. If, however, the Nasca were more similar to
the Conchopata Wari in feasting behavior or if chicha

ingestion does not affect overall d13C values in collagen,
we did not expect any gendered differences in d13C values.
It is also possible that sporadic differential consumption of
chicha between the sexes in a maize-rich diet is not recorded
in bone collagen d13C values.

For the people represented as ‘‘trophy” heads, we con-
sidered several alternative outcomes. If these individuals
were taken in social conflict with groups near the Las Tran-
cas valley, they probably ate the same diet as the general
Nasca population. If they came from more distant lands
(e.g., Mantaro Valley or Conchopata) they could differ in
diet from the Las Trancas population. Alternatively, in
some places, warriors had differential access to meat
(ancient Bohemia, LeHuray and Schutkowski, 2005); the
individuals represented as ‘‘trophy” heads could have ele-
vated d15N values in comparison with the general Las
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Trancas population. Alternatively, if these individuals were
singled out for ritual purposes or were of higher status, it is
possible that they had access to a diet rich in maize and
meat (elevated d13C and d15N values) as reported for some
Inka child sacrifices (Wilson et al., 2007).

Materials and methods

Thirty-eight adult human skeletons from the 1927–1928
Julio C. Tello Nasca skeletal collection were analyzed in
this study (Table 1). Curated at the Museo Nacional de
Arqueologı́a, Antropologı́a, e Historia del Peru in Lima,
Peru, these burials come from three cemeteries located
within 10 km of each other in the southernmost Las Tran-
cas valley of the SNR (Fig. 1; Novoa Bollota, 2002). These
multicomponent cemeteries, including individuals from the
entire Nasca sequence, are not associated with specific
Table 1
Carbon and nitrogen stable isotope values of Nasca individuals from the pre-

d13C‰ d15N‰ Time period Ceramic style Sexa Ageb ‘

�13.7 7.7 Pre-imperial Late Nasca F AD N
�13.7 8.7 Pre-imperial Late Nasca F 35–50 N
�12.9 10.1 Pre-imperial Late Nasca F 20–34 N
�12.8 7.4 Pre-imperial Late Nasca F 20–34 N
�12.4 9.2 Pre-imperial Late Nasca F 20–34 N
�13.0 10.6 Pre-imperial Late Nasca Indet 15–17 Y
�13.8 7.2 Pre-imperial Late Nasca M 35–50 N
�13.2 8.1 Pre-imperial Late Nasca M 20–34 N
�13.1 8.6 Pre-imperial Late Nasca M 35–50 Y
�13.1 7.2 Pre-imperial Late Nasca M 35–50 Y
�12.3 8.9 Pre-imperial Late Nasca M 35–50 N
�11.7 10.7 Pre-imperial Late Nasca M 35–50 N
�14.3 7.9 Imperial Loro F 40+ N
�14.2 7.7 Imperial Loro F 35–50 N
�12.2 8.1 Imperial Loro F 20–34 N
�15.0 7.7 Imperial Loro M 20–34 Y
�14.6 7.1 Imperial Loro M 20–34 N
�14.4 7.3 Imperial Loro M 35–50 Y
�13.6 9.5 Imperial Loro M 35–50 N
�12.6 10.7 Imperial Loro M 35–50 N
�12.1 8.8 Imperial Loro M AD Y
�11.9 9.9 Imperial Loro M 35–50 N
�11.2 10.5 Imperial Loro M 20–34 N
�13.9 7.5 Imperial Chakipampa F 35–50 N
�13.1 7.0 Imperial Chakipampa F 20–34 N
�12.9 7.7 Imperial Chakipampa F 20–34 N
�12.5 9.2 Imperial Chakipampa F 20–34 N
�11.8 9.2 Imperial Chakipampa F 35–50 N
�11.7 10.5 Imperial Chakipampa F 35–50 N
�14.3 7.5 Imperial Chakipampa M 20–34 N
�13.9 8.6 Imperial Chakipampa M 20–34 Y
�13.3 8.0 Imperial Chakipampa M 20–34 N
�13.1 8.7 Imperial Chakipampa M 35–50 N
�12.9 10.0 Imperial Chakipampa M 20–34 N
�12.8 11.1 Imperial Chakipampa M 35–50 N
�12.5 9.6 Imperial Chakipampa M 40+ N
�12.1 8.2 Imperial Chakipampa M 20–34 N
�11.7 10.0 Imperial Chakipampa M 20–34 N

a Sex: M = Male, F = Female, Indet.=Indeterminate.
b Age: AD = Adult, Indeterminate Age, all other numbers in years.
c Please see text and Table 3 for explanation of relative status used in this a
Nasca sites, but are located near the large local site of
Huaca del Loro (Fig. 1). Twelve individuals from this sam-
ple date to the pre-imperial period (650–750 AD) and 26
come from the period of imperial influence (ca. 750 AD).
Of the individuals from the imperial period, 14 are buried
with at least one piece of Wari (i.e., ‘‘Chakipampa”) style
ceramics, and 8 are buried with only the local (i.e., ‘‘Loro”)
ceramic style. Interred within tombs, seven of the individu-
als chosen for study are those represented as ‘‘trophy”

heads. Three of these are entombed with pre-imperial indi-
viduals and four are interred with individuals from the
imperial period. Three of the imperial period individuals
represented as ‘‘trophy” heads come from tombs with local
ceramics, and one from a tomb with imperial ceramics.

Relative status in prehistoric chiefdom level societies,
like the Nasca, can be difficult to ascertain. We assigned
status based on tomb ceramic offerings and tomb inclu-
imperial and imperial periods

‘Trophy” head individual Relative statusc C/N Yield% CK#

o High 3.05 23.2 115
o Mid 2.68 12.8 4
o Mid 2.87 17.9 5
o Mid 2.95 11.4 5
o Mid 2.92 12.6 116
es — 2.96 11.4 42
o Mid 2.65 16.9 2
o Low 3.58 16.5 3
es — 2.83 14.1 36
es — 3.16 9.5 38
o Mid 3.08 7.5 1
o High 3.51 13.2 114
o Mid 2.80 15.3 11
o Mid 3.01 8.5 12
o Mid 2.69 9.2 10
es — 2.86 5.8 39
o Mid 2.69 9.3 7
es — 3.16 20.4 33
o Mid 2.70 15.1 221
o High 2.76 18.6 8
es — 2.91 6.0 37
o Low 2.69 16.2 223
o High 2.67 17.6 9
o High 2.86 13.0 18
o High 3.24 17.8 93
o High 2.92 14.2 85
o Mid 3.41 15.0 17
o Mid 2.76 8.1 53
o High 2.77 10.1 255
o High 2.79 11.6 14
es — 3.23 16.4 34
o Mid 2.77 12.2 15
o Low 2.75 5.3 13
o High 2.83 15.7 264
o High 2.65 12.0 52
o High 2.82 11.2 260
o Low 2.80 14.6 265
o High 2.79 12.8 262

nalysis (per Carmichael, 1995).



Table 2
Average stable isotope values for Nasca individuals during the pre-
imperial and imperial periods

Time period N d13C‰ STD D15N‰ STD

Pre-imperial period 12 �13.0‰ 0.6‰ 8.7‰ 1.3‰
Imperial period 26 �12.9‰ 0.7‰ 8.8‰ 1.2‰
Local (Loro) ceramics 11 �13.3‰ 1.3‰ 8.7‰ 1.3‰
Imperial (Chakipampa)

ceramics
15 �12.8‰ 0.8‰ 8.9‰ 1.2‰

Total sample 38 �13.0‰ 1.1‰ 8.8‰ 1.2‰

Table 3
Relative status of Nasca individuals in this sample based on Carmichael’s
(1988, 1995) categories with revisions from Tello’s field notes of 1927
(Novoa Bollota, 2002)

Relative Status Burial category N

Low Urn only, 1–2 pots 4
Mid Urn with 3–5 pots 14
High +6 pots 13

As burial offerings, ‘‘trophy” head individuals are excluded from this table
(see text for explanation).

Fig. 3. Average Nasca d13C values (whiskers are ±1 SD) in comparison
with intensive maize agriculturists from the Southwestern U.S.A. (Pecos
Pueblo), Early Mississippian Period Georgia hunter–gatherers, Georgia
coastal maize agriculturalists, Conchopata (Peru) maize agriculturists, and
fisher–foragers from the southern California coast (data from: Finucane
et al., 2006; Kellner and Schoeninger, 2007; Larsen et al., 1992; Tucker,
2002; Walker and DeNiro, 1986).
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sions such as textiles, feathers, and obsidian following ear-
lier studies of Nasca burials (Carmichael, 1995, 170), with
some modifications due to the fragmentary nature of the
1927 field notes (Table 3). This necessarily compresses the
number of Nasca status levels and limits the utility of status
as a variable. We have, however, sampled individuals
interred with a wide variety of ceramic pieces and tomb
inclusions. According to the 1927 notes, the range of tomb
inclusions in this sample encompasses those buried with
less than 5 ceramic pieces (n = 14), to those buried with
more than 10 ceramic pieces (n = 14). A slight positive cor-
relation exists between the number of ceramics and the
amount of other tomb inclusions (r2 = 0.302, p = 0.07).
Many of the tombs with imperial style ceramics housed
multiple individuals and were lavishly outfitted, sometimes
with 10–12 pieces of decorated ceramics, obsidian points,
rich textiles, and llama, bird, and plant offerings. The
pre-imperial tombs and those that contained only local
ceramics during the imperial period were more variable.
Some contained single individuals; very few were as sump-
tuously appointed as the tombs with imperial style ceram-
ics. There is some indication in the field notes that these
tombs were re-used, with various parts of previous burials
moved aside for newer offerings or burials (Novoa Bollota,
2002). Individuals with greater numbers of tomb inclusions
were more likely than those with fewer inclusions to pos-
sess individuals represented as ‘‘trophy” heads (often more
than one) as burial objects as reported previously (Carmi-
chael, 1995). We cannot know the living status of the indi-
viduals represented as ‘‘trophy” heads, only the status of
the primary burial with whom they are buried; this pre-
cludes us from including these burial objects within our sta-
tus rankings.

All of the samples in this study were prepared for colla-
gen extraction as described previously (see Sealy, 1986 and
Schoeninger et al., 1989). Collagen was analyzed in auto-
mated fashion on a Thermo-Finnigan Delta XP Plus, Con-
flow and Costect EA. Samples were evaluated for
diagenetic change using the range for C/N ratios (2.6–
3.4) and collagen yield percentages (>5 percent <25 per-
cent) (Schoeninger et al., 1989). All samples are within this
acceptable range (Table 1). Glycine, our internal labora-
tory standard, shows precision for both carbon and nitro-
gen of 0.2‰ (n = 24; d13C mean = �35.8‰, ±0.2‰, d15N
mean = 11.5‰, ±0.2‰). At least two 1 mg aliquots of each
sample were averaged for each reported d13C and d15N
value with a precision of ±0.3‰ in d13C and d15N.

Results and discussion

Overall average nasca diet

Within the complete sample (Table 2, Fig. 3), the aver-
age d13C value is �13.0 ± 0.9‰, which indicates inclusion
of foods with a C4 signature such as maize (or maize and
CAM plants) or animals that fed on such plants. Although
this value overlaps the values for C4 plants, the value would
be closer to �8‰ (given expectations of a 3–4‰ increase
over the diet) if they had eaten only these foods. When
compared with Pecos Pueblo (Kellner and Schoeninger,
2007), an archaeological group supported by intensive
maize agriculture and fauna that ate C4 plants (bison), it
is clear that the Nasca ate far fewer C4 foods. They also
consumed fewer C4 foods than did the Wari group from
Conchopata (Fig. 3), where domestic fauna also ate C4

foods (Fig. 2). On the other hand, the Nasca average is
approximately 7‰ higher than hunter–gatherers from Late
Woodland Georgia who consumed mostly C3 foodstuffs
(acorns, nuts, deer, squirrels; Tucker, 2002). In combina-



Table 4
Results of non-parametric Mann–Whitney tests of stable isotope values of carbon and nitrogen between Nasca individuals

Group comparisons d13C d15N

Pre-imperial period vs. imperial period z = �0.02, p = 0.99 z = �0.14, p = 0.89
Loro vs. Chakipampa z = �1.0, p = 0.31 z = �0.42, p = 0.68
Men vs. women, pre-imperial period z = �0.28, p = 0.78 z = �0.55, p = 0.58
Men vs. women, imperial period z = �0.30, p = 0.77 z = �1.38, p = 0.17
Men vs. women, Loro z = �0.20, p = 0.84 z = �0.72, p = 0.47
Men vs. women, Chakipampa z = �0.65, p = 0.52 z = �0.89, p = 0.40
‘‘Trophy” vs. non-‘‘trophy”, pre-imperial period z = �0.28, p = 0.78 z = �0.19, p = 0.85
‘‘Trophy” vs. non-‘‘trophy”, imperial period z = �1.28, p = 0.20 z = 0.23, p = 0.82

Fig. 4. All Nasca stable isotope values in carbon and nitrogen from the
pre-imperial period (open symbols) and the imperial period (closed
symbols). ‘Trophy’ head individuals are indicated by squared symbols.
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tion, these comparisons are consistent with expectations
that the main plant staple consumed by the Nasca was
maize. Comparisons with other archaeological groups
and with archaeological fauna from the region further sug-
gest that the main sources of terrestrial animal protein are
fauna feeding on C3 plants, rather than on C4 plants
Table 4.

Given the archaeological evidence attesting to their
dependence on maize, the amount of marine foods in the
average Nasca diet cannot be assessed from the carbon iso-
tope data alone, as discussed earlier. In fact, Nasca average
d13C value is almost identical to both Georgia coastal
maize agriculturists (Larsen et al., 1992) and to fisher–hun-
ter–gatherers from the California coast (Walker and DeN-
iro, 1986) that ate no C4 foods. The Nasca d15N values,
however, suggest that they ate few marine foods. The aver-
age value (8.8 ± 1.2‰) is 7‰ lower than California coastal
fisher–hunter–gatherers and almost 2‰ lower than the
coastal Georgia maize agriculturists who also obtained
marine foods. The two coastal groups (Georgia and Cali-
fornia) differ from one another due to the different sources
of nitrogen at the base of the trophic systems on each coast
plus the differences in trophic level of the fauna taken by
humans on each coast. On the east coast nitrogen-fixing
organisms (with values close to zero) form the base of the
trophic system resulting in lower overall values (Schoenin-
ger and DeNiro, 1984; Wallace et al., 2006). In addition,
human groups relied heavily on near shore fauna from
lower trophic levels (Little and Schoeninger, 1995). The
west coast system is higher overall (Schoeninger and DeN-
iro, 1984; Tieszen and Chapman, 1992; Wallace et al.,
2006) and people regularly consumed fish and mammals
that were secondary carnivores (Schoeninger et al., 1983).
If the Nasca had consumed significant amounts of marine
foods, they should have d15N values comparable to Cali-
fornia fisher–hunter–gatherers. Instead, the average Nasca
d15N value is within 1‰ of hunter–gatherers from inland
Georgia and of southwestern maize agriculturists (Kellner
and Schoeninger, 2007). Both of these groups obtained
the majority of their dietary protein from terrestrial
sources.

Apparently, the Nasca incorporated few marine
resources into their diet even though faunal remains and
iconography suggest their presence. This finding is similar
to that reported from the Nasca Valley in the north SNR
(Fig. 1; Carmichael and Kennedy, 1998). It is also consis-
tent with the inland location of Huaca del Loro (40–
60 km from the coast) and the lack of Nasca settlements
on the coast (Carmichael, 1998).

The Nasca also exhibit a lower average d15N value than
the Wari inhabitants from Conchopata (Finucane et al.,
2006), which likely signifies the consumption of less meat,
on average. This interpretation is reasonable as the inhab-
itants of Conchopata, a secondary Wari city, were interme-
diate elites and were probably from a higher social stratum
than Nasca individuals (Isbell and Cook, 2002; Ochatoma
and Cabrera, 2002; Tung, 2007).
Comparison of average Nasca diet during the pre-imperial

and imperial periods

Average Nasca diet does not change significantly from
the pre-imperial period (open symbols) to the imperial per-
iod (closed symbols) (Fig. 4). As such, the data do not sup-
port an increase in maize consumption during the imperial
period, as happened with the Xauxa in reaction to the Inka
in the Mantaro Valley (Hastorf, 2001). This finding high-
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lights the stability of the average Nasca diet in the south-
ernmost Las Trancas valley during a period of social
change.

In addition, there are no significant differences in aver-
age diet between social strata in either period (Fig. 5a
and 5b), implying that food was not a strong mediator
for social differences among the Nasca, even during the
imperial period or that more subtle differences exist
between the status levels. A slight association exists
between those of high status and access to meat, which
Fig. 5. (a) Nasca stable isotope values in carbon and nitrogen by high
(closed symbols), mid-range (grey symbols), and low status (open
symbols) individuals during the pre-imperial period. See Table 3 and the
text for status groupings. (b) Nasca stable isotope values in carbon and
nitrogen by high (closed symbols), mid-range (grey symbols), and low
status (open symbols) during the imperial period. See Table 3 and the text
for status groupings.
may reflect the lack of sensitivity of our measures both to
status differentials and to meat-eating. Further, average
diet is not significantly different between those buried with
imperial (closed symbols) and local (open symbols) ceram-
ics (Table 2; Fig. 6). This finding suggests that proximity to
the Wari through the acquisition of imperial ceramics did
not guarantee access to food resources such as meat or
marine products.

Additionally, there are no relative changes in d13C and
d15N values between the sexes during the imperial period
(Fig. 7a and 7b). This implies that Nasca men and women
had similar access to foodstuffs in both time periods. Thus,
the Wari Empire did not directly control maize agricultural
labor in the Las Trancas valley of the SNR. This is different
from the pattern in other areas under Wari influence as well
as from the later Inka pattern.

In addition, Nasca men do not exhibit higher d13C val-
ues than Nasca women in either time period. These data
suggest a pattern of equitable consumption of maize,
including that consumed as chicha. This pattern is similar
to that suggested for the population at the Wari city of
Conchopata and contrasts with modern Andean ethno-
graphic reports and that suggested for the inhabitants of
the Mantaro Valley during Inka occupation. We cannot,
however, reject the possibility that the consumption of chi-

cha during the relatively infrequent occurrences of feasting
may not be recorded isotopically in collagen when a diet is
already rich in maize.

Lastly, individuals represented as ‘‘trophy” heads
(squares) consumed a similar diet on average to those bur-
ied as complete individuals (circles) in both time periods
(Fig. 4). Thus, dietary data do not support the conclusion
Fig. 6. Nasca stable isotope values in carbon and nitrogen during the
imperial period. Individuals buried with imperial ceramics are indicated by
closed symbols, while individuals buried with local ceramics are indicated
by open symbols.



Fig. 7. (a) Nasca stable isotope values in carbon and nitrogen by sex
during the pre-imperial period. Men are indicated by closed symbols,
while women are indicated by open symbols. (b) Nasca stable isotope
values in carbon and nitrogen by sex during the imperial period. Men are
indicated by closed symbols, while women are indicated by open symbols.
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that Nasca individuals represented as ‘‘trophy” heads were
of a certain warrior class or high status that had access to
more meat than the general population or that they came
from a region where the diet was significantly different
from that in the Las Trancas valley. Neither do the data
suggest that these individuals were fed a diet reserved for
sacrificial victims. In addition, although the sample is
small, the lack of average dietary differences between indi-
viduals represented as ‘‘trophy” heads from either time per-
iod suggests little imperial interference in this Nasca
cultural practice.
Nasca dietary range during the pre-imperial and imperial

periods

Notably, however, the overall range in d13C values
(3.8‰) and d15N values (4.1‰) indicate significant inter-
individual differences in diet. The ranges in both d13C
and d15N greatly exceed that found in animals fed monot-
onous diets (d13C = 1‰, d15N = 2‰, DeNiro and Schoen-
inger, 1983). The d15N range exceeds the expected 3‰
average difference between herbivores and carnivores
among free-range animals (Schoeninger and DeNiro,
1984). The range in values suggests that there are differ-
ences between individuals in the consumption of meat,
maize and other foods. Even though these differences do
not sort clearly along status or sex lines, as discussed pre-
viously, some combination of these variables or of other
variables may be at play in determining access to different
foods among the Nasca in the Las Trancas Valley. Alterna-
tively, it is possible that this great variation in diet is due to
migration of people from areas where the subsistence strat-
egy differed from that of the Las Trancas Valley.

During the pre-imperial period, the range in d13C values
(2.1‰) values and d15N (3.5‰) values indicate that these
inter-individual differences in diet were present well before
the Wari Empire entered the Nasca region (Fig. 4). A high-
status man exhibits the highest d13C and d15N values for
this time period. While marine resources are probably
not a large part of this individual’s diet, as his d15N value
falls well below that of marine resources (compare
Fig. 3), the value is more than one standard deviation
above that of the average Nasca diet. This suggests that
his diet was not common for the pre-imperial Nasca. The
combination of high-status and diet may indicate a trend
toward more social stratification within pre-imperial Nasca
society (e.g., Carmichael, 1995). A larger sample from ear-
lier periods would clarify this possibility. The data, how-
ever, indicate that among high status individuals, some
had access to more meat than others did (Fig. 5a).

During the imperial period, the range of d13C values
(3.8‰) and d15N (4.1‰) values (closed symbols) increases
rather than decreases (Fig. 4). This finding implies that
access to food types expanded for the Nasca during the
imperial period, in contrast to the situation in Spanish
Florida and California. This dietary breadth could be the
result of the Nasca needing to exploit more varied food
resources during a time of population increase, a relative
increase in exploitation of certain extant plants over others,
the introduction of new foodstuffs, and/or more expansive
regional sampling of people, representing different subsis-
tence strategies, interred in the cemeteries.

A small subgroup of individuals exhibits lower d13C and
d15N values than any seen in the pre-imperial period
(Fig. 4). The low d13C values indicate less maize ingestion
and the low d15N values indicate a diet relatively low in
meat protein, as they are within or lower than the range
of d15N values for domestic fauna and wild deer (Fig. 2).
Foods found in Nasca middens that are consistent with a
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diet of this combination include beans, squash (with seeds),
huarango and quinoa. Quinoa, higher in protein and the
amino acid lysine compared to maize and potatoes
(Mahoney et al., 1972; Ruales and Nair, 1992) may have
been introduced into the Las Trancas Valley during this
time as it was in the Nasca valley to the north (Orefici
and Drusini, 2003, 109). These individuals may also have
consumed a diet that included plants with low d15N values,
such as beans and peanuts, both of which are high in pro-
tein, or huarango fruit. This is a period of probable popu-
lation increase in the Las Trancas Valley and it is possible
that meat products became unavailable for a portion of the
population.

This subgroup is eclectic (Figs. 5b, 6, 7b). It includes
both men and women, those buried with imperial and with
local ceramics, both middle and high status individuals,
and some individuals represented as ‘‘trophy” heads, which
makes the reasons for the emergence and maintenance of
this dietary subgroup difficult to discern at present. While
it is tempting to ascribe family lineage to this group, these
individuals are not buried in the same tombs; in fact only
three share membership in the Los Médanos cemetery
and the others are buried within the cemeteries of La Mar-
cha and El Pampón. Perhaps these individuals represent an
influx of migrants into the Nasca region during the impe-
rial period. It is possible that strontium and oxygen analy-
sis (planned in the future) will help delineate migration
patterns in the Nasca region as they have elsewhere in
the Andes (Knudson and Price, 2007).

Another Nasca subgroup consumed a diet that included
more meat than the majority of the population (Fig. 5b).
These individuals exhibit the highest d15N values during
the imperial period and consist mainly of high status indi-
viduals. Both sexes are included and they are buried with
local as well as imperial ceramics. They probably ingested
terrestrial animals that fed on C3 plants as their d15N val-
ues fall well below all marine resources as well as groups
consuming marine resources (compare Fig. 3). Perhaps
these individuals represent herding specialists with greater
access to animal products from animals raised primarily
for their wool.

Conclusions

Unsurprisingly, the main plant staple consumed by the
Nasca was maize although the level of dependence is far
lower than that observed among Pueblo populations in
the southwest U.S.A. Both pre-imperial and imperial pop-
ulations exhibit significant dietary variation. The most
likely sources of animal protein are camelids and guinea
pigs; there is little evidence for marine foods in anyone’s
diet. There is no association between particular diets and
any of our measures of status or with sex differences either
in the pre-imperial or imperial periods.

Overall the stable isotope data support a conclusion that
the Wari did not manage Nasca agricultural labor in order
to intensify maize agriculture, as occurred elsewhere. The
larger range of d13C and d15N values during the imperial
period relative to the pre-imperial period suggests the abil-
ity (or necessity) of the Nasca to access a wider variety of
foodstuffs than was believed previously. Apparently, the
Wari did not manage local Nasca labor for maize produc-
tion as occurred under Spanish rule in North America
(Larsen et al., 1992; Walker et al., 1989) or in other regions
of Peru. It appears that no overarching authority governed
access to foodstuffs. In sharp contrast, the presence of an
imperial power north of Huaca del Loro may have required
a population wide dietary expansion among these periphe-
ral Nasca.

This interpretation is further supported by a lack of dif-
ference in the average diet of people living in the pre-impe-
rial and imperial periods unlike nearby Mantaro and
Sondondo Valleys in Peru and in California and Florida.
Notably, the lack of change in average diet occurred at a
time of probable population increase in the Las Trancas
Valley (Schreiber, 1999, 2001). This suggests that some
intensification of maize production occurred in order to
maintain the same amount of maize in the diet. Combined
with the low levels of skeletal pathology in both periods
(Kellner, 2002), these data indicate that people living near
Huaca del Loro succeeded in producing the food necessary
for this larger population base in the absence of direct con-
trol by the Wari Empire. This implies local initiative in the
intensification rather than maize monocropping for the
Empire. The lack of average dietary difference between
the sexes also supports a conclusion of a less direct imperial
footprint in the region. This contrasts with the Mantaro
Valley where the Inka practiced imperial co-optation of
agricultural labor by sex.

The lack of consistent status differences in Nasca diet
indicated by our data is not surprising given the absence
of imperial control. Hypothetically, in middle range socie-
ties or chiefdoms, like the Nasca, the ‘‘elite must still share
(food) resources, whether directly or indirectly” (Danforth,
1999, 18). During both periods, however, some high status
Nasca individuals were apparently able to afford more
maize and meat than other individuals. Alternatively, our
method of assigning status may have compressed much
of the complexity of Nasca status levels and possible rela-
tionships to dietary regimes.

Feasting behavior among the Nasca may have been
unlike that which occurred in the Inka or modern people.
Our data provide no support for a marked male/female dif-
ference in access to chicha. While this is a small data set, it
suggests that use of ethnographic analogy in describing
feasting behavior in cultures earlier than the Inka Empire
requires re-examination. The lack of dietary difference
between individuals represented as ‘‘trophy” heads and
other Nasca individuals suggests that the former had no
differential access to particular food resources and that
they lived in regions with cuisines similar to that of the
Las Trancas valley. These dietary data in conjunction with
the age distribution of the individuals represented as ‘‘tro-
phy” heads (young to middle aged adult males) support the
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contention that these individuals were taken as a result of
social conflict and that the prepared heads may have been
used in a ritual manner. Both practices are represented
iconographically on Nasca ceramics.

In combination, these dietary data suggest that the moti-
vation for Wari interest in the southernmost Nasca region
did not involve maize production. Perhaps the Wari
Empire was attracted to the Nasca for ceramic technology
(Menzel, 1964) or for non-food crops such as cotton for
imperial textiles (Clarkson, 1990) or coca (Schreiber,
2005b). Some Nasca people may have been merchants or
ceramic specialists who traded with the Empire, gaining
imperial ceramics, meat (or camelids), quinoa, or other
trade items for local products. In turn, this suggests that
the Nasca in the SNR retained a level of independence
from the Empire unlike that observed when the Spanish
settled in North America.

This diet reconstruction revealed aspects that the rela-
tionship between the Wari Empire and the southernmost
Nasca, a peripheral society, that were not obvious from
more traditional methods of analysis. The Wari must have
lacked unlimited power because the relationship in the Las
Trancas valley differs from that in the Sondondo Valley.
The Wari imperial footprint may also have varied within
the Nasca region, and dietary studies of Nasca remains
from more of the valleys in the region would augment
our nascent understanding of the variation in Wari impe-
rial strategies (Conlee and Schreiber, 2006).
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