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Abstract

Human sacrifice is a form of ritual violence used by empires to generate images of coercion
and demonstrate the immutable power of those staging the event. Although lethal wounds
provide physical evidence of sacrifice, a lifetime of experiences are inscribed on the
sacrificed body. This chapter presents the results of a bioarchaeological analysis of human
sacrifices from the site of El Pollo (AD 1300-1550) outside the Chimu capital city Chan
Chan in the Moche valley, Huanchaco, on the north coast of Pert. The goal of this paper is to
reconstruct the life histories of El Pollo sacrificial victims using biocultural data including
health status, healed injuries, and cranial modifications. The results suggest that victim
selection parameters involved targeting those who could be transformed into offerings of
value, specifically young, healthy individuals from diverse communities throughout the
north coast. Although adult victims show evidence of childhood illness and poor health,
they too were selected from a variety of north coast communities. In addition to providing
a window into the lived experiences of these victims, this study provides new perspectives
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on parameters for sacrificial inclusion and how Chimu imperial enterprises impacted the
life histories of sacrificial victims at El Pollo.

Keywords: Bioarchaeology, sacrifice, health, cranial modification, Chimu Empire.

Resumen

El sacrificio humano es una forma de violencia ritual organizada por los imperios para
demostrar el poder inmutable de los organizadores del evento del sacrificio. El dafio
corporal y la muerte de la victima representan evidencia fisica del sacrificio, sin embargo,
las experiencias vividas antes del sacrificio, son documentadas en el cuerpo de la
victima. Este capitulo presenta los resultados del analisis bioarqueologico de los restos
6seos humanos del sitio de El Pollo (1300-1550 dC) ubicado en las afueras de la ciudad
capital Chimu Chan Chan, Huanchaco, en el valle de Moche, Pert. Aqui, el objetivo de la
investigacion fue reconstruir las experiencias vividas antes de la muerte de las victimas
en el ritual de sacrificio. Datos bioculturales (estatus, salud, heridas reincidentes, y
modificaciones artificiales del craneo) representan las experiencias vividas. Los resultados
muestran que las victimas fueron ofrendas jovenes y saludables provenientes de diversas
comunidades de la costa norte del Pert. Por el contrario, los adultos hallados en El Pollo,
fueron principalmente individuos enfermos en la infancia, pero también fueron elegidos
de multiples comunidades de la costa norte. Aqui, la investigacion considera el efecto del
desarrollo del Imperio Chimu en las experiencias vividas de las victimas en el ritual de
sacrificio. Este articulo demuestra las experiencias vividas antes muerte de las victimas,
proponiendo una perspectiva nueva de los métodos de la inclusién de las victimas en
el ritual del sacrificio y la funcion de estos actos de violencia ritual en el desarrollo del
Imperio Chimu.

Palabras clave: Bioarqueologia, sacrificio, salud, modificaciones artificiales del craneo,
Imperio Chimu.

Human sacrifice was a major component of political systems and religious practices in many
ancient societies, especially for early states where authority is only tenuously established
and leaders rely on rituals to legitimize and naturalize the new social order (Morris 2007).
Effecting communion with the supernatural realm to acquire divine legitimation provides
an opportunity to display and reinforce new identities, social differentiation, and political
power through the inclusion of specific persons as officiants, observers, and victims,
making the ritual of sacrifice itself a medium for transforming the power asymmetries into
reality (Inomata and Coben 2006; Swenson 2014; Watts et al. 2016). Despite the diverse
manifestations and motivations for sacrifice, the culmination of the event is the moment
when victims are violently dispatched (Hubert and Mauss 1964[1898]). Bioarchaeological
analyses of injury patterns on the skeletal remains of victims provides a logical starting
point for investigating sacrificial methods and motivations for staging these ritual events.
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Skeletal remains are not only static reflections of the victims at the time of death
but are reservoirs of biocultural information representing a lifetime of cumulative lived
experiences. In ancient state societies, political forces and economic structures directly
shape elements of human biological realities over the life course (Agarwal 2016; Klaus
2012). Increased exposure to physical violence under nascent political regimes and
economic policies altering access to varied dietary resources are circumstances that
impact health and wellbeing, and in severe cases result in paleopathological conditions
and injuries on the skeleton (Mant et al. 2020). The degree to which political structures
and economic policies shape health outcomes is also influenced and constrained by local
environments due to bioavailability of nutrients, exposure to infectious pathogens, and
parasite loads (Blom et al. 2005; Larsen 2018). Contextualizing skeletal information allows
bioarchaeologists to go beyond simply documenting injury patterns or health profiles on
human remains as it provides a path for interpreting how the external world, including
sociopolitical processes, cultural situations, and environmental circumstances, impact the
wellbeing and lived experiences of ancient individuals.

This study redirects the focus of bioarchaeological inquiry of human sacrifice away
from trauma analysis to reconstruct the biocultural profiles of individuals selected to be
sacrificed at the site of El Pollo during the Chimu and Chimu-Inca periods (AD 1300-1500)
in Huanchaco, in the Moche valley on the north coast of Pera. Previous studies at El Pollo
and other Chimu sacrificial sites in the Moche valley have revealed that nonadults (children
and adolescents) show lethal wounds to the chest. The shared pattern of injuries indicates
that the Chimu Empire staged a highly systematic manner sacrificial program motivated by
various imperial enterprises (Prieto et al. 2019; Prieto et al. 2024; Prieto and Verano 2023;
Witt 2023; Witt et al. in review).

Reconstructions of the biocultural profiles of sacrificial victims enable us to
investigate the impacts of Chiml sociopolitical conditions and local environmental
circumstances on the lived experiences of these individuals prior to sacrifice. Given the
methodical way in which victims were sacrificed, this paper considers if victim selection
and inclusion in the ritual events was also conducted in a highly standardized manner.
Furthermore, understanding who is selected for sacrifice informs the reconstruction of the
historical and social significance underlying acts of sacrifice (Toyne 2016).

It is hypothesized that the skeletal assemblage at El Pollo consists of victims
with similar biocultural profiles that reflect shared lived experiences. Demographic,
paleopathological, and body modification data are used to reconstruct the biocultural
profiles of these individuals over the life course. Biocultural data are then assessed
together as a group and compared to other sacrificial contexts in the Moche valley and
other contemporary assemblages to contextualize the biocultural profiles of El Pollo
sacrificial victims within the sociopolitical and environmental context of the north
coast. This work concludes by considering more broadly the sociopolitical motivations
selecting these victims for sacrifice within the context of Chimu imperial development
and territorial expansion.
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Human Sacrifice in the Chimi Empire

The Chimu Empire emerged at the beginning of the Late Intermediate period (ca.
AD 1050/1100) in the Moche valley and expanded throughout much of the north
coast of Pert until conquered by the Inca Empire (ca. AD 1450/1470) (Moore and
Mackey 2008). Between AD 1050-1300, the empire began sponsoring construction
projects to intensify irrigation agriculture and expand arable land (Prieto 2023) and
establishing rural administrative centers to ensure that tributes from surrounding
communities were sent to Chan Chan (Billman et al. 2020; Keatinge 1974, 1975;
Keatinge and Conrad 1983; Moseley and Day 1982). Fishing subsistence economy
on the coast provided an abundance of marine resources, including shellfish, fish,
and sea mammals (Pozorski 1982). These efforts led to the formation of an imperial
heartland at the center of which Chan Chan developed into a large urban capital
(Moore and Mackey 2008).

After consolidating their core territory, the Chimu shifted to an imperial
strategy that involved the creation of new settlements and the incorporation of local
nobles into Chimu administration. The Chimu were able to maintain control over
compliant communities through the extraction of foreign resources, appropriation of
land, and access to trade routes throughout the north coast (Mackey and Klymyshyn
1990; Moore and Mackey 2008). The Chimu Empire often used violence to consolidate
newly conquered regions. Reprisal killings at Punta Lobos in the Huarmey valley
(Verano and Toyne 2011, see also Verano, this volume , tomo 1) correspond to Chimu
expansion south and human sacrifices unearthed at the sites of Chotuna-Chornancap
and Tucume coincide with Chimu conquest of the northern Lambayeque (Sican, AD
900-1300) region (Klaus et al. 2016; Toyne 2011).

Until recently, human sacrifice in the Chim heartland was only known to the
monumental palaces of the Chimu elite in Chan Chan. The immutable and unambiguous
expression of Chimu power and authority materializes in the palaces with their imposing
facades and restricted entry (Day 1982). Excavations of the burial platform known as
Las Avispas documented hundreds of retainer sacrifices dispatched during ceremonies
venerating the platform’s deceased ruler (Conrad 1982; Day 1982; Moore 2004), which
further emphasizes the unprecedented power of the Chimu ruling class.

For over a decade, members of the Programa Arqueolégico Huanchaco (or
PAHUAN) have uncovered evidence that human sacrifice was an integral part of
Chimu imperial enterprises. Excavations in the region outside Chan Chan at the sites
of Huanchaquito-Las Llamas (HLL), Jos¢ Olaya-Iglesia Colonial (JO-IG), and Pampa
La Cruz (PLC) indicate that the Chimu staged periodic ritual events that involved
sacrificing hundreds of humans and camelids by administering lethal transverse
wounds to the chests. The motivation for performing such large-scale events varied but
generally functioned to fulfill the numerous needs of the Chimu Empire (Prieto et al.
2019; Prieto et al. 2024; Prieto and Verano 2023).

188



WITT/Selected fot death

Recent excavations at the site of El Pollo, a large, rectangular structure located
approximately 13 km north of Chan Chan, revealed an additional sacrificial context in which
the Chimu staged periodic killing events (Witt 2023; Witt et al. in review). Excavations of
the area west of the structure uncovered the remains of 49 humans and 78 juvenile camelids.
Radiocarbon dates indicate that victims were deposited outside the rectangular structure
during multiple ritual episodes spanning two centuries beginning in the Late Intermediate
period and continuing into the Late Horizon following Inca conquest (AD 1300-1550)
(Witt 2023; Witt et al. in review). Most victims show evidence of having their chests slit,
cut open, or a combination of these activities (Witt 2023; Witt et al. in review). Wound
patterns mirror the method of sacrifice documented at HLL and PLC, thereby supporting
previous arguments that Chimt sacrifice in the Moche valley followed a set of standardized
procedures (Prieto et al. 2019; Prieto et al. 2024).

The sacrificial program at El Pollo, however, differs in several notable ways.
Adult men were incorporated into the sacrificial program as victims who sustain cuts to
the chest. Cut marks to the chest provide physical evidence of bloodletting; together these
are activities unique to El Pollo (Witt 2023; Witt et al. in preparation). Given these novel
elements, it is crucial to consider if other aspects of the sacrificial program at El Pollo are
also unique. Reconstructions of the victims’ biocultural profiles will provide insight into
the lived experiences of these individuals and provide the opportunity to consider what
made them the ideal victims to target for sacrifice.

Reconstructing the Biocultural Profiles of Human Sacrifices

Bioarchaeological studies assess population-based morbidity patterns by compiling the
aggregate characteristics of skeletal assemblages, an approach that has been shown to
reveal how social phenomena and environmental circumstances shaped human biocultural
realities in the past (Armelagos and Cohen 1984; Cohen and Crane-Kramer 2007). Several
inherent issues in cemetery assemblages limit interpretative capacity when analyzing
skeletal data from archaeological sites, including selective mortality, hidden heterogeneity
in frailly and disease risk, and changes in fertility, mortality, and migration patterns (Wood
et al. 1992). Skeletal data from individuals or small groups in non-cemetery mortuary
contexts are insufficient for reconstructing population-level morbidity patterns but provide
an opportunity to explore issues that population studies cannot. Skeletal remains of
individuals or groups dispatched for ritual reasons, like sacrifice, typically share salient
characteristics that account for their sacrificial inclusion (Schwartz 2017). Their collective
biocultural profile is thus well suited to explore other elements of the sociopolitical context,
including social organization, power asymmetries, and the role of the state.

The human body is a biological entity and a cultural artifact in which the bones
reflect the cumulative lived experiences of the individual within a particular social and
historical context (Sofaer 2006). Life histories are embodied in the skeleton (Knudson
and Stojanowski 2008), and the body is the embodiment of larger cultural worldviews and
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ideologies (Martin et al. 2013). For example, body modification, like cranial modification,
is a process in which close kin inscribe a particular social identity onto infants by altering
the shape of the head (Blom 2005; Torres-Rouff 2002). As a modified cranium is permanent
and visible, the head shape represents the intentional construction of group membership,
be it ethnic affiliation (Blom 2005; Torres-Rouff 2002; Velasco 2016, 2018) or geographic
origins (Pechenkina and Delgado 2006).

Skeletal data may illuminate individual responses to social institutions and
environmental conditions, especially in contexts in which the body is exposed to political
forces that include coercive policies and harmful practices. Warfare, captive-taking, and
sacrifice are types of violence periodically sanctioned by the state in support of territorial
expansion, social dominance, and economic exploitation (Martin et al. 2013; Walker 2001).
By placing certain individuals and groups at extreme risk for trauma and early death,
these actions show disregard for the wellbeing of individuals and groups the state has
marginalized and may be reflected in the skeletal data (Judd 2002; Martin et al. 2010).

Once it is embedded in long-standing social institutions, violence becomes less
overt as it normalizes suffering (Klaus 2012). The wellbeing of ancient peoples may be
impacted by unfair food distribution policies that provide inadequate access to varied
nutritional staples (Tung 2012). Such circumstances may not directly result in lethal
injuries but puts certain individuals at a greater risk for poorer health, nutritional problems,
and early death. Environmental circumstances also impact biological patterning. Changes
to settlement patterns may force individuals to exploit foods with higher risks for anemia-
induced parasitism while aggregating populations increases exposure to infectious diseases
(Klaus and Tam 2009; Walker 1986).

This work reconstructs the biocultural data to examine the lived experiences of
the individuals prior to their selection and inclusion in the sacrificial rituals at El Pollo in the
Moche valley. I address the hypothesis that biological profiles of victims sacrificed at El Pollo
reflect shared health outcomes, exposure to violence, and geographic origins. This hypothesis
is tested by reconstructing the biocultural profiles of these individuals using skeletal indicators
of their cumulative life histories, including cranial lesions (porotic hyperostosis and cribra
orbitalia), patterns of antemortem wounds, and cranial modification forms. Sacrificial
victims from El Pollo are compared to contemporary assemblages of sacrificial and non-
sacrificial contexts on the north coast. The biocultural profiles of the victims are combined
with archaeological information to explore how imperial developments of the Chimtt Empire
shaped the lived experiences of these individuals prior to sacrifice.

Methods
A total of 49 individuals were documented during excavations at El Pollo, and most were

complete or partial skeletons. Several methods were used to document biocultural profiles,
including age-at-death, sex, skeletal health, trauma, and cranial modification forms during
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a comprehensive laboratory study. Adult age-at-death and sex estimations were calculated
based on accepted standards (Buikstra and Ubelaker 1994). Age-at-death for nonadults was
estimated based on dental eruption rates, stage of epiphyseal fusion, and long bone lengths
(Schaefer et al. 2009).

Porotic hyperostosis, cribra orbitalia, periosteal lesions, and linear enamel hypoplasia
(LEH) are nonspecific indicators of physiological stress routinely used to assess general health and
nutritional status in past populations. No examples of LEH or periosteal lesions were documented
at El Pollo; this work relies on examples of porotic hyperostosis and cribra orbitalia to establish
a general health profile for the victims. Cribra orbitalia develops on the outer cortical table of the
roof of the eye orbits, whereas porotic hyperostosis appears on the frontal, parietal, and/or occipital
bones of the cranial vault. Both lesions are understood to be an expansion of the diploé coupled
with an irregular remodeling of the outer cranial table in response to marrow hypertrophy (Ortner
2003; Brickley 2018). Remains were evaluated for presence, degree of severity, and healing
status of porotic hyperostosis and cribra orbitalia following established standards (Buikstra and
Ubelaker 1994).

Porotic hyperostosis and cribra orbitalia are porous cranial lesions that represent short
or chronic periods of physical stress associated with a deviation from the body’s homeostasis
(Temple and Goodman 2014). Porotic hyperostosis is the result of periods of systemic stress
due to iron deficiency anemia (Ortner 2003; Oxenham and Cavill 2010) or megaloblastic
anemia stemming from B-vitamin deficiency (Walker et al. 2009). Other suggested etiologies
include infectious diseases, parasitism (Stuart-Macadam 1991), gastrointestinal conditions
(Blom et al. 2005); and metabolic disorders (Brickley et al. 2020).

Cribra orbitalia may share a similar etiology with porotic hyperostosis, including
anemias (Stuart-Macadam 1987), pathogen load, infectious diseases (O’Donnell et al.
2020; Stuart-Macadam 1991), and metabolic disorders (Brickley et al. 2020). Other studies
suggest that orbital lesions may result from different disease processes, including renal
failure (Rivera and Mirazon Lahr 2017), congenital heart conditions (Brickley 2018;
O’Donnell et al. 2020), and scurvy (Walker et al. 2009).

Porotic hyperostosis and cribra orbitalia form during the growth of the cranium in
infancy and childhood (between 6 months to 12 years of age) (Blom et al 2005; DeWitte
and Slavin 2013; Watts 2013). Lesions observed on adults indicate that the individual
experienced marrow hyperplasia in infancy or childhood (Blom et al. 2005; Mays
2018:1107; Stuart-Macadam 1985). Sex-based differences in the biological processes
involved in the formation of cribra orbitalia and porotic hyperostosis have shown that
heighted osteoblastic activity in males may account for a higher preponderance of these
lesions among them (O’Donnell et al. 2021).

Reconstructions of the frequency and morphology of healed (antemortem)

wounds provide a cumulative record of an individual’s exposure to violence throughout
their life including nonlethal accidents and daily hazards (Jurmain et al. 2009; Walker
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2001). Injuries to the skeleton were observed macroscopically using the naked eye
and/or a 10x hand lens. Multiple reference materials were consulted to assist with
recording and interpretating would morphology, patterning, and locations (Galloway
1999a, 1999b; Lewis 2018; Redfern and Roberts 2019). Systematic recording of trauma
involved: (1) describing the morphology of trauma; (2) documenting time at which
the trauma occurred (antemortem, perimortem, or postmortem); (3) documenting the
location of the wound; (4) calculating the number of individuals with trauma; and (5)
illustrating the anatomical location of trauma. Results reported here focus exclusively
on antemortem wounds as these wounds serve as a proxy for the degree to which
victims were exposed to violence throughout the life course. Results and discussion
of trauma analysis perimortem wounds associated with sacrifice are found elsewhere
(Witt 2023, Witt et al. in preparation).

Cranial modification is the intentional or unintentional shaping of the pliable infant
crania from the application of a device or apparatus. The steady pressure applied to the
growing cranial bones results in an altered cranial shape (Blom 2005; Imbelloni 1933). In
the ancient Andes Mountains, cranial modification is a permanent social marker that reflects
social identities of ancient populations (Torres-Rouff 2020). Two types of modified crania
are known to the north coast of Pert: occipital flattening (fronto-occipital flattening) and
annular modification. Fronto-occipital flattening is the unintentional result of cradleboarding
during infancy (Verano 1997a). Fronto-occipital flattening has been documented on
skeletal assemblages belonging to various cultures, social classes, and ethnic groups in
the Lambayeque region on the north coast (Klaus 2008; Shimada et al. 2004). Outside the
Lambayeque region, fronto-occipital modification has been documented in numerous north
coast skeletal assemblages (Toyne 2016; Verano 1997b; Verano and Toyne 2011) and is
often argued to represent the presence of nonlocal individuals from the Lambayeque region
(Mackey and Nelson 2020; Prieto et al. 2024). Annular modification is common among
skeletal assemblages from the Andean highlands but is rare on the north coast (Anton 1989;
MacCurdy 1923). Fronto-occipital modification and annular modification are understood
to represent coastal or highland geographic origins, respectively. For this analysis, only
crania that were at least 75% complete and fused were included. Cranial modification was
observed as present or absent and by the type of flattening (fronto-occipital or annular).

Fisher’s exact tests were conducted to identify possible relationships and patterns
by comparing different combinations of variables. The null hypothesis states that there is
no relationship or correlation between the two variables. If the null hypothesis is rejected
(» <£0.05), it suggests that there is a relationship between the two variables.

Results
The sample from El Pollo consists primarily of nonadults (37/49, 76%), although several

adults are represented (12/49, 24%). The sample consists of one infant (1/49, 2%), children
(18/49, 38%), adolescents (18/49, 38%), young adults (6/12, 50%), middle adults (5/12,
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42%), and one undetermined adult (1/49, 2%). The majority of adults were estimated to be
male (11/12, 92%) and one female is represented (1/12, 8%) (Table 1).

Table 1.

Age-at-death and sex estimations, El Pollo.
Age and sex (years) n=
Infant (1-4 yrs) 1
Child (5-11 yrs) 18
Adolescent (12-18 yrs) 18
Nonadult Total 37
Young Adult Male (18/21-35 yrs) 6
Young Adult Female (18/21-35 yrs) 0
Middle Adult Male (35-50 yrs) 4
Middle Adult Female (35-50 yrs) 1
Old Adult Male (50 yrs +) 0
Old Adult Female (50 yrs +) 0
Undetermined Adult 1
Adult Total 12
Sample Total 49

A total of 43 crania were observed for porotic hyperostosis or cribra orbitalia;
36 crania were complete and thus examined for both conditions (Table 2) and described
based on the degree of healing and severity of lesions. Overall, few crania show porotic
hyperostosis (6/43, 14.0%) and cribra orbitalia (8/37, 21.6%). Among nonadults, one
adolescent shows a mild case of porotic hyperostosis with a mix of active and healed lesions
(n=1/34, 2.9%). Cribra orbitalia is slightly more common among nonadults (n=5/28,
17.9%), including one child (n=1/12, 8.3%) with barely discernable healed lesions. Four
adolescents (n=4/16, 25%) exhibit cribra orbitalia, with three adolescents showing a mix
of active and healed lesions, while the fourth shows severe lesions that were active at the
time of death.

Comparisons were madebetweenthe frequency ofnonspecificindicators of physiological
stress and other north coast samples (Table 2). The frequency of porotic hyperostosis among
nonadults from EI Pollo is lower compared to nonadults from Ttacume (sacrificed 21.5%, p =
0.0232; non-sacrificed 20.4%, p = 0.0367), Farfan (41.3%, p = 0.0003), and Pacatnam1 (27.5%,
p = 0.0044); a statistically significant relationship. There is no significant relationship in the
frequency of porotic hyperostosis among nonadults between El Pollo and Punto Lobos (11.1%,
p =0.3131) or the Chimi-Inca burials from JO-IG (33.3%, p = 0.1577).

Cribra orbitalia among nonadults is slightly more common at El Pollo (5/28, 17.8%)
compared to porotic hyperostosis. The rate at El Pollo is not significantly different when
compared to frequencies of cribra orbitalia among nonadults from Tucume (sacrificed:
20%, p = 1; non-sacrificed: 5.4%, p = 0.224), Farfan (26.1%, p = 0.5137), Pacatnamu
(32.6%, p = 0.2725), Punto Lobos (11.1%, p = 0.7049), and the Chimu Inca burials from
JO-IG (0%, p=1).
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Table 2.
Summary of non-specific indicators of physiological stress and cranial modification
forms of El Pollo and other regional samples.

Sacrifice Non-sacrifice
Jose Olaya —
Huanchaquito . b . b . 4 Punta Iglesia
El Pollo Las Llamas® Tucume Tucume Farfan Pacatnam Lobos¢ Colonial de
Huanchaco®
5/28 10/50 o 6/23 14/43 327
Cribra Orbitalia Nonadult (17.9%) oy | PRTEAR | 0610 (32.6%) (11.1%) 073
# of cases/# in 17%
sample 3/9 4/61 3/11 17/35 11/89
Adult (33.3%) (6.5%) 19.G.2%) | (97 204 (48.5%) (12.3%) 02
Porotic 1/34 11/51 o 12/29 11/40 3/27 o
Hyperostosis Nonadult (2.9%) o ©1.5%) 9/44 (20.4%) (413%) 27.5%) (1.1%) 1/3 (33.3%)
# of cases/# in °
sample 5/9 24/81 3/11 12/96 44/122
Adult (55.6%) (29.6) 32L(142%) | (97 39 (12.5%) G6.1%) | ¥12(33.3%)
. 15/26 16/51 12/25 14/39
ﬁl:;il;‘l:aﬁon Nonadult (57.7%) 19/111 (17.1%) | 9/45 (20%) (31.3%) (48.0%) 0% (35.9%) 2/2 (100.0%)
# of cases/# in
sample o o 19/75 32/105 8/16 38/134 47/122 o
Adult 4/8 (50%) 3/3 (100%) (25%) (30.4%) (50%) (283%) (38.5%) 9/11 (81.8%)
2 Prieto et al. (2019)
® Toyne (2016)
¢ Toyne (2006)
4 Verano (1997b)

¢ Verano and Toyne (2011)
fTschinkel (2022)

€ sample consists of Chimu-Inca burials

Among adults, half of the males and the one female show porotic hyperostosis
(n=5/9, 55.6%). Porotic hyperostosis is more common among young adult males (n=2/4,
50%) compared to middle adult males (n=1/3, 33.3%). All healed lesions documented on
adults were scored as mild to moderate.

One-third of adults show advanced cribra orbitalia (n=3/9, 33.3%) including one
young adult male, one middle adult male, and the only female from El Pollo. Only three
individuals in the assemblage from El Pollo show both porotic hyperostosis and cribra
orbitalia (n=3/37, 8.1%), including one young adult male, one middle adult male, and the
only adult female (Figure 1).

The rate of porotic hyperostosis and cribra orbitalia among all males at El Pollo,
both those sacrificed by chest opening and those dispatched by other means, is generally
higher compared to non-sacrificial, cemetery assemblages on the north coast (Table 2).
The rate of porotic hyperostosis among adults from El Pollo is higher compared to the non-
sacrificial context at Tacume (14.2%, p = 0.0272) and Pacatnamu (12.5%, p = 0.0053), which
are both statistically significant relationships. Fishers exact test comparing cribra orbitalia
rates between El Pollo adults and adults sacrificed at Tucume is statistically significant (p
= 0.0405). There is no significant relationship in the adult cribra orbitalia rates between El
Pollo and non-sacrificed adults from Tacume (p = 0.0841), Farfan (p = 1), Pacatnamt (p =
0.4771), Punto Lobos (p = 0.1163), or the Chimu-Inca burials from JO-1G (p = 1).
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Figure 1. Cribra orbitalia in left and right orbits of middle adult female (EP 119).

Non-sacrificial trauma is rare at El Pollo; only two individuals show antemortem
blunt force trauma wounds (2/49, 4%). Among nonadults, one adolescent shows
antemortem cranial trauma in the form of a small, circular depression on the right
superior frontal bone of the cranial vault. The depression measures 2.0cm x 3.5cm
and exhibits blunted, rounded edges. No fractures, perimortem or healed, radiate
from the compression site. The circumference of the compressed bone exhibits pin-
point porosity, which is perhaps a bony reaction and evidence of healing (Figure 2).
The second antemortem wound is located on the right hand of a young adult male,
specifically on the 4% proximal phalanx. This individual is the only adult to show an
antemortem wound in the sample.

In the sample, 34 crania had adequate preservation to document cranial
modification (Tables 2 and 3). Nonadults (11/26, 42.3%) and adults (4/8, 50%)
exhibit unmodified crania (15/34, 44.1%). More than half the crania showed a form
of modification (19/34, 55.8%), including both nonadults (15/26, 57.7%) and adults
(4/8, 50%). The most common form of cranial modification is fronto-occipital (18/34,
52.9%) and is present in both nonadults (n=14/26, 53.8%) and adults (4/8, 50%).
Annular modification is present in only one individual, an adolescent (Figure 3).
There is no statistically significant relationship in the presence of cranial modification
between nonadults and adults (p = 0.7086).

Comparisons between El Pollo, HLL, and PLC reveal several patterns. At
HLL, nonadults show fronto-occipital (11/130, 8.5%) and annular modification (8/130,
6.2%), although unmodified crania dominate the assemblage (111/130, 85.4%). Fron-
to-occipital and annular modification forms are represented among nonadults during
every sacrificial event at PLC. None of the adults sacrificed at El Pollo, HLL, or PLC
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show annular modification. All adults sacrificed at HLL and during Events 3 and 4 at
PLC show fronto-occipital modification compared to half of the adults sacrificed at El
Pollo. Only one adult from the first sacrificial event at Pampa la Cruz has an unmodi-
fied cranium (Table 3).

Figure 3. Annular modification on adolescent (EP 115, 15 years +/- 36) and fronto-occipital flattening
on adolescent (EP 116, 15 years +/- 36 months).
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Comparisons with other north coast skeletal assemblages (Table 2) show that there
is a statistically significant relationship between the frequency of cranial modifications
between El Pollo nonadults and nonadults from HLL (p = 0.0001) and nonadults from the
sacrificial (p = 0.0018) and non-sacrificial contexts at Tucume (p = 0.0304). There was
no statistically significant relationship in nonadult cranial modification between El Pollo
and Punta Lobos (p = 0.1262) or the Chimu-Inca burials from the JO-IG (p = 0.5053).
Comparisons between adult cranial modification forms from El Pollo and HLL (p = 0.2364),
Tacume (sacrificial: p = 0.2085; nonsacrificial: p = 0.2632), Farfan (p = 1), Pacatnamu (p =
0.2359), Punta Lobos (p = 0.711), and the Chimu-Inca burials from the JO-1G (p = 0.3563)
revealed no statistically significant relationships.

Table 3.
Cranial modification frequencies in Chimu sacrificial sites, Moche valley.
Unmodified Fronto-Occipital Annular
Nonadult Adult Nonadult Adult Nonadult Adult
El Pollo (n=34) 11/26 (42.3%) 4/8 (50.0%) 14/26 (53.8%) 4/8 (50.0%) 1126 (3.8%) 018
Huanchaquito Las 111/130 (85.4%) 03 11/130 (8.5%) 33(100.0%) | 8/130 (6.2%) 03
Llamas (n=133) : ) : )
Pampa la Cruz
(n=186)
Event 1 10/12 (83.3%) 1/1 (100.0%) 1/12 (8.3%) 0/1 1/12 (8.3%) 0/1
Event 2 11/16 (68.8%) 0/0 4/16 (25.0%) 0/0 1/16 (6.3%) 0/0
Event 3 52/70 (74.3%) 1/11 (9.1%) 13/70 (18.6%) 10/11 (91.0%) 5/70 (7.1%) 0/11
Event 4 27/29 (93.1%) 0/1 1729 (3.4%) 1/1 (100%) 1/29 (0.03%) 0/1
Event 5 18/20 (90.0%) 0/0 1/20 (5.0%) 0/0 1/20 (5.0%) 0/0
Event 6 26/27 (96.3%) 0/0 0127 0/0 1/27 (3.7%) 0/0

 Prieto et al. (2019)
b Prieto et al. (2023)

Given the small size of the El Pollo assemblage, only limited comparisons may be
made to investigate the relationship between nonspecific indicators of physiological stress,
antemortem wounds, and cranial modification forms. Among nonadults, one child and three
adolescents show both fronto-occipital modification and either cribra orbitalia or porotic
hyperostosis (4/26, 15.3%). Specifically, one adolescent shows both porotic hyperostosis
and fronto-occipital modification (1/26, 3.8%). One child (1/11, 9%) and two adolescents
(2/15, 13.3%) exhibit cribra orbitalia and fronto-occipital modification. Among the four
adults with modified crania, three show porotic hyperostosis, including one young adult
male, one middle adult male, and one middle adult female. The middle adult male and
female with fronto-occipital modification crania and porotic hyperostosis also show cribra
orbitalia. Scalp infections resulting from the cranial modification process may mimic
porotic hyperostosis (Blom et al. 2005, Farnum 2002, Guillén 1992); this scenario seems
unlikely given that majority of individuals with modified crania do not show evidence of
porotic hyperostosis.
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The only adolescent to show blunt force trauma has an unmodified cranium
and shows no nonspecific indicators of physiological stress. The one young adult male
with a blunt force injury to the hand has an unmodified cranium but exhibits both porotic
hyperostosis and cribra orbitalia.

Discussion
Biocultural Profiles

All skeletal assemblages consist of individuals who vary in their underlying morbidity and
risk of mortality. Individuals who show healed cranial lesions may represent a healthier
group who had a strong immune response, while those without lesions may lack an immune
system strong enough to mount a response to an insult (Wood et al. 1992). Thus, the low
frequency of El Pollo nonadult cranial lesions and high frequency of El Pollo adult cranial
lesions does not necessarily indicate that nonadults selected for sacrifice were healthy or
healthier compared to El Pollo adults or the other north coast nonadults at the time of death.
Individuals with active cranial lesions may have lower survivorship and greater mortality
risks compared to individuals with healed or absent lesions (O’Donnell 2019). This would
indicate that skeletal assemblages with a low frequency of active cranial lesions alongside
few lesions in mixed stages of healing or absent lesions may represent a group with a lower
mortality risk and thus are presumably healthy.

Individuals who develop cribra orbitalia may have higher mortality risks and
decreased longevity compared to those who only show porotic hyperostosis; cribra
orbitalia may also represent a more severe illness or physiological disturbance (O’Donnell
2019). Although nonadults with cribra orbialia may be experiencing acute stress, none
show multiple nonspecific indicators of physiological stress or lesions pathognomonic for
a specific metabolic or infectious disease. The small number of El Pollo adults may account
for any statistically significant differences, but it is possible that adults, especially those
who show both cranial lesions and who developed cribra orbitalia, may have experienced
more severe health burdens during infancy and childhood along with an increased mortality
risk compared to that experienced by El Pollo nonadults.

Antemortem injuries are rare at El Pollo. Depressed cranial injuries may reflect
lethal intent because targeting the head with a blunt weapon serves to inflict damage and
disable the victim (Kroman and Symes 2013; Kniisel and Smith 2014; Walker 2001).
Nonlethal antemortem wounds typically reflect attempts to render the victim unconscious
rather than kill if the goal was to terrorize or capture the individual (Martin et al. 2010).
Nonadult cranial injuries, however, cannot be assumed to be the result of interpersonal
violence. Children typically land on their head rather than break their fall with an outstretch
hand (Wilber and Thompson 1998). A wound sustained during a fall is more likely to
depress inward rather than fracture on infant crania (Pudenz et al. 1961), which mirrors the
wound on this adolescent.
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The wound on the phalanx of the young adult male may similarly be an accidental
injury. The shaft of the phalanx exhibits a bulbous callous, with the palmar surface
exhibiting a rounded, smooth surface. It appears that the wound was sustained from a
direct blow to the dorsum of the digit. Injuries to the hand like the one on this adult male
may have been sustained during sporting events, accidental fall, or combat (Galloway
1999b). Excluding the sharp force trauma to the chest, both individuals show no other
wounds.

Neither nonadults nor adults show evidence of having endured circumstances
conducive to endemic violence prior to being selected for sacrifice. The very low rate of
antemortem injuries among the sacrificed nonadults indicates that in addition to being
relatively healthy they were unburdened by the risk of violence or other hazards. The
general lack of antemortem injuries indicates that these individuals were not part of
communities or marginalized groups exposed to endemic violence. Rather, these victims
were spared from physical violence until they were selected to be sacrificed.

The presence of modified and unmodified crania documented among nonadults
and adults at El Pollo and among other sacrificial contexts in the Moche valley indicate
that no group of individuals with a specific modification form were targeted for sacrifice.
There is only one case of annular modification, while fronto-occipital modification
dominates the assemblage. Statistically, cranial modification appears to be more frequent
among El Pollo nonadults compared to HLL and both Tucume contexts; the frequency
of El Pollo adult cranial modification forms is similar among all north coast adults.
This indicates that El Pollo nonadults generally represent a more heterogenous group
of individuals compared to these other contexts, perhaps consisting of both local and
nonadult victims from the distant Lambayeque region. It is possible that the victims
selected to be sacrificed at E1 Pollo, nonadults in particular, were purposefully drawn from
multiple communities that had been recently conquered by the Chimu. Stable isotope
analysis tentatively supports the view that the sample consists of a mix of individuals
drawn from multiple geographic regions (Witt 2023) and will be explored in a future
work.

Interpretations of Biocultural Profiles and the Chimu Empire

Combining the biocultural data with archaeological information detailing the nature of
Chimu imperial developments provides an avenue for interpreting how the policies and
practices of the Chimu Empire shaped the lived experiences of these individuals selected
for sacrifice.

Human sacrifice corresponds to a period when Chimu ruling elites were aggressively
expanding their territory. Chimu conquest and consolidation involved varying degrees of
alternations to agricultural production, irrigation management, and settlement patterns to
produce and redirect resources to satisfy the demands of the growing capital city and to maintain
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the wealth of its rulers (Billman et al. 2020; Cutright 2015; Keatinge and Conrad 1983). Imperial
practices and regulations may prejudicially alter morbidity profiles among communities by
impacting access to resources and changing settlements patterns, which may ultimately result
in poor health conditions (Tung 2012). The imposition of what was an extractive, and perhaps
exploitive, economy may have negatively impacted the availability of food staples or altered
the local subsistence patterns, creating circumstances in which nutritionally inadequate diets,
infections, parasitism, or a combination thereof, may account for the cranial lesions observed at
El Pollo.

In addition to these transformations in socioeconomic policies, environmental
factors may have impacted and even exacerbated the health issues observed among several
El Pollo sacrificial victims. Studies of marine-dependent populations have cited pathogen
burden in contaminated water sources, inadequate sanitation in agricultural settlements,
and marine-borne parasites found in dietary stables including shellfish and other marine
resources as the possible explanations for cranial lesions (Bathurst 2004; Blom et al. 2005;
Walker 1986). Changes to agricultural policy altering access to various resources may force
communities to intensify exploitation of marine foods, like shellfish. Shellfish consumption
has a high risk of anemia-induced parasitism that may cause chronic gastrointestinal
conditions including abdominal bleeding and diarrhea resulting in biological stress (Blom et
al. 2005; Farnum 2002; Klaus and Tam 2009). It is possible that the adult victims sacrificed
at El Pollo were drawn from such communities that had been incorporated in the Chimu
extractive economy where a shift in food availability altered subsistence patterns thereby
impacting their overall health.

Preliminary analysis of the dental diseases at El Pollo confirm that many victims
relied heavily on shellfish as evidenced by a high frequency tooth crown damage, including
dental attrition and chipping (Witt 2023), which is a pattern consistent with consuming
shellfish with abrasive elements like sea salt, sand, and broken shell pieces (Watson et
al. 2013). Similarly, results of stable isotopes analysis of sacrificial victims from El Pollo
and PLC reported by Witt (2023) revealed that individual diets vary in the contributions
of marine and terrestrial food items. Correlations between cranial lesions and reliance on
specific dietary items as revealed through stable isotope analysis will be discussed in a
future work.

Imperial policies may contribute to improved lived experiences among community
members by curtaining internecine violence (D’ Altroy 1992). While tensions between rural
communities, local administrators, and elites in Chan Chan may have certainly existed,
trauma analysis indicates that these tensions did not necessarily manifest as violence. The
imposition of Chimt imperial rule and installation of local administrators may have curtailed
internecine violence between communities. It appears that for the Chimi Empire violence
was reserved for other events commemorating the conquest of foreign communities.

Chimu sacrifice appears to have generally targeted young, healthy individuals
from multiple communities. According to ethnohistoric accounts, the Inca Empire also
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coordinated a ritual program known as the ghapaq hucha (capacocha, or capac huacha)
ceremony (Cobo 1990[1653]). Victim selection parameters targeted young, healthy
individuals from multiple geographic locales (de la Fuente Castro et al. 2024; Previgliano
et al. 2003; Socha et al. 2021). The ritual functioned to amplify the victims’ status as valued
offerings while simultaneously articulating the political authority of the Inca ruler who
could remind provincial nobles of their compliant status by calling upon them to provide
sacrificial victims (Besom 2013).

Both the Chimt and Inca Empires appear to prefer dispatching young, healthy
people from diverse geographic locales. Inca ghapac hucha ceremony, however, is not
analogous to sacrifice in Chimt Empire given the distinct political structures and social
organization of these empires. Despite these differences, they shared similar imperial
enterprises, including interest in territorial expansion and consolidation. Perhaps like
the Inca, the Chimu Empire viewed the El Pollo nonadults as offerings of value whose
death could best articulate imperial efforts to expand and consolidate a large region
consisting of diverse communities. Selecting victims from multiple communities
recently brought into the Chimu imperial sphere would symbolically articulate these
new power relations between Chimu ruling elite and the subservient communities who
must provide the victims.

Conclusions

This approach sheds light on the lived experiences of the individuals selected for
sacrifice. Comparing the profiles of the sacrificed and non-sacrificed individuals provides
an opportunity to explore how biocultural profiles varied in relation to social factors as
reflected in their sacrificial inclusion or exclusion. Individuals sharing social roles, like those
selected for sacrifice, tend to have access to similar resources, quantities of socioeconomic
capital, and cultural identities that create shared patterns of biological health status (Toyne
2016). Although numerous studies have shown that demographic features and poor
health may account for sacrificial inclusion (Blevins et al. 2023; Klaus et al. 2016; Toyne
2016), the health profiles between sacrificial and non-sacrificial victims is not always this
straightforward (Buzon and Judd 2008).

The results of this study indicate that nonadult victims generally shared similar
lived experiences in that most suffered few illnesses or physiological disturbances
resulting in cranial lesions. Adults likely experienced more severe childhood illnesses or
physiological disturbances, but their healthy immune response ensured that they survived
despite having lived in circumstances conductive to nutrition inaccessibility, parasitism, or
infection. Victims studied here perished from sacrificial death rather than natural causes
which limits interpretations of the overall risk of poor health and death among north coast
populations.
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These results tentatively support the hypothesis that sacrificial inclusion may have
targeted primarily healthy individuals from multiple geographic locales who experienced
few physical risks throughout their life course.

By contextualizing the biocultural data within the early phases of Chimu
imperial developments, it is possible to understand how the policies and practices of the
Chimt Empire shaped the lived experiences of the individuals selected for sacrifice. This
perspective is crucial for understanding why certain individuals are deemed appropriate
victims and, through inference, the desired outcomes of sacrifice. This work contributes
to a growing body of literature that aims to illuminate how the dynamics of state power
directly impact the lives of those individuals who lived and eventually died for the empire.
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