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ABSTRACT

3,000 YEARS OF SKELETAL TRAUMA: ANALYSIS OF ACCIDENTAL AND
INTERPERSONAL INJURIES FROM THE DEVELOPMENT OF EARLY SOCIAL
COMPLEXITY TO SPANISH COLONIZATION IN LAMBAYEQUE, PERU (2800
BCE-1750 CE)
Lucy Snell, M.A.
George Mason University, 2020
Thesis Director: Dr. Haagen Klaus
The results of all forms of skeletal trauma in a diachronic sequence of 3,100 skeletal
individuals from Lambayeque, Peru present insight into social, political, ideological, and
environmental changes in pre-Hispanic and postcontact era. These native peoples lived
and died between 2800 BCE-1750CE – from the dawn of early social complexity to the
rise of large-scale states and the era of Spanish colonization. Through analysis of skeletal
trauma prevalence between pre-Hispanic and postcontact era along with analysis of sex
differentiation and cut mark prevalence allows for the presentation of a holistic trauma
study. This work quantified bone fractures, blunt force injuries, interpersonal trauma,
activity based injuries, and sharp force trauma. Prevalence differences were evaluated
using odds ratio analyses comparing trauma across the Formative era, development of
pre-Hispanic states, and the Colonial period. Our results lead us to reject all but one of
the hypotheses. The only exception involves evidence of large-scale late pre-Hispanic
sacrificial violence. The near lack of accident-related injuries and other skeletal trauma

xii

likely reflects the minimally hazardous regional topography, influence of structural
violence, and use of sacrifice in a social hierarchy. The rarity of interpersonal injuries
speaks to mechanisms besides institutionalized violence to integrate peoples in the states
of late prehistory. Following Spanish conquest, trauma declines in the Lambayeque
skeletal record. While many lines of evidence describe embedded patterns of Colonial-era
violence (labor extraction, structural violence, racism, coercive socioecoomic structures),
these forces evidently only very rarely broke bones.
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CHAPTER 1: INTRODUCTION

Modern bioarchaeological investigations of skeletal injury, through the use of
contextual and theoretical approaches, transcend the simplistic identification of trauma.
Today, the study of skeletal injury can be used to open windows upon otherwise
intangible aspects of ancient lived experiences, cultural configurations of violence,
historical processes, and the nature of ancient living words more broadly. One region that
can speak to these issues is the Lambayeque Valley Complex on the north coast of Peru.
Between 2800 BCE-1750 CE, the Lambayeque Valley Complex of Peru experienced
dramatic developments involving social complexity, environmental interaction,
ideologies, and political power shifts. The pre-Hispanic period and the aftermath of the
Spanish conquest provide crucial information in the development of social complexity,
inequality, and conflict between the skeletal samples at different archaeological sites. In
this thesis, violence will be used as a window to look at and reconstruct the complex
nature of human behavior, conflict, and the foundations of society. Trauma and cut mark
prevalence will provide a missing piece of the puzzle that will aid in the reconstruction of
pre-Hispanic and postcontact cultural, ideological, political, and environmental
structures.
The roots of modern of bioarchaeological research into skeletal trauma in Peru
began with Ulhe (1991[1903]) and Verano (1986). One of the major sparks of current
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interest in bioarchaeological studies in Peru was set off with the discovery of ritualized
killings along the north coast in the mid 1990s. Sacrifice and ritual killings dominated the
literature, but other forms of violence and skeletal injury tended to be sidelined or not a
focus of research. Work in this era also focused around the identification of sacrifice and
less on what the practice meant for the social, cultural, political, and ideological aspects
of the society. New studies that emerged shifted focus to incorporate practices of trophy
taking (Knudson et al., 2009; Tung, 2007; Kurin, 2013), identification of the victims
(Verano and Phillips, 2016; Toyne, 2016), and context-based interpretations involving
the motivations and meanings of sacrificial practices, before, during, and after events of
ritual killing (Klaus et al., 2016).
With the change in approach and application of trauma and sacrifice studies, new
directions in interpretation and theory emerged. Klaus (2012) presented a new way of
understanding violence as beyond the study of broken bones using the broader concept of
structural violence. A reexamination of the lack of physical evidence for violence along
the north coast of Peru led to a new idea about why and how violence was used in the
postcontact era. Klaus (2012) stressed the idea that a lack of physical evidence for trauma
can actually tell just as much about a population as sites with trauma. Patterns of illness,
growth disruption, poor diets, and access to resources as structured by social inequality
and social hierarchy can reflect other kinds of violence, and allows for expansion on how
bioarchaeologists imagine violence by using it to reconstruct other potentially hidden
dimensions of a society.
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The goal of this research is to measure and compare the presence of all types of
skeletal injury including trauma and cut marks between the pre-Hispanic and postcontact
era period in the Lambayeque region of the north coast of Peru. Trauma prevalence data
of the pre-Hispanic era will showcase how conflict was experienced along with other
types of violence that influenced the population. With the emergence of Spanish conquest
there came a change in social complexity and a shift in agricultural production that
influenced the lifestyles of the indigenous population demonstrated through structural
violence. The remains of over 3,100 individuals from 26 different archaeological sites
were examined for any indication of skeletal trauma including intentional, accidental,
interpersonal, and activity-based injuries or cut mark. The prevalence will be assessed
through a combination of descriptive analyses and multivariate odds ratio tests.
Other research conducted along the north coast of Peru and other neighboring
regions focus on the topic of sacrifice and push aside any potential data surrounding any
form of trauma. However, this study aims to encompass all forms of trauma and sacrifice
in order to provide a broader spectrum of why violence occurs and the role that violence
plays among a population. By using existing research such as Klaus’s (2012) work on
structural violence, a fuller examination will be conducted based on what the trauma data
reflects regarding the nature of complexity and structure of the societies.
Research hypotheses
Past work (e.g., Klaus, 2014) has indicated a drop in trauma during the
postcontact era (1532-1750 CE) in the Lambayeque Valley Complex and the few
instances of trauma were accidental or activity related. Since then, a much larger

3

comparative sample of skeletal remains from the pre-Hispanic era have been studied. It is
therefore time to revisit this question, as well as investigating the temporal patterns of
trauma and skeletal injury leading up to the postcontact era. Therefore, a series of five
hypotheses are proposed:
1. Individuals living in the postcontact era will demonstrate decreased trauma
prevalence when compared to the pre-Hispanic population.
2. Comparisons between chronological sequential order of time periods will depict
statistical differences in trauma prevalence between each time period
3. Odds ratio analysis will reveal a significant difference in trauma prevalence
between pre-Hispanic and postcontact males.
4. Odds ratio analysis will reveal a significant difference in trauma prevalence
between pre-Hispanic and postcontact females.
5. Cut marks indicative of ritual sacrifice will decrease between the pre-Hispanic
and postcontact archaeological sites.
These five hypotheses are developed and tested throughout the remaining chapters, which
will be described briefly in the next section. Chapter One has provided a detailed
explanation of the overall goal and perspective this thesis will reach. The presentation of
studies that inspired and supported the proposed hypotheses set the thesis up to be
successful in pursuing a more holistic study of skeletal trauma prevalence in the preHispanic and postcontact era of this pivotal region of Peruvian prehistory and history.
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Layout of the chapters
Following the introduction, Chapter Two will provide a relevant overview into the
history of violence as studied by bioarchaeologists. A detailed description of the terms
violence, trauma, and injury, as well as the basic biomechanics of bone and bone fracture,
provide fundamental perspectives to the reader. Understanding common fractures, bone
biology, and the timing and process of a fracture is crucial in the identification and
analysis of trauma in bioarchaeology. The presentation of literature highlights the
importance of standards and methods of documenting skeletal trauma as well as the
important paradigm shifts that occurred throughout the history of trauma in
bioarchaeology. The chapter presents key studies that changed the way trauma is
interpreted and creates the base for some of the analysis used in this thesis.
Chapter Three discusses the setting of this research to include the ecology and
cultural history of the north coast of Peru. From the Andes Mountains to the coastline, the
chapter highlights the varying terrain and ecosystems that native peoples living in the
Lambayeque region encountered on a daily basis. Cultures were able to thrive due to their
innovative technologies, food production, and cultural responses to environmental
constraints and natural disasters. The discussion of the cultural history on the north coast
of Peru provides the reader with a basic understanding of the different groups and
settlements that rose and fell in the Lambayeque Valley Complex. The information is
crucial in understanding when each of the chosen archaeological sites were active and the
events that were taking place during the time of use.
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Chapter Four provides a summary on what is known about the skeletal record of
trauma and violence seen on the north coast of Peru. The beginning of Peru literature on
violence and trauma started with Max Uhle’s (1991[1903]) work at Pachacamac. After a
gap of 83 years, Verano (1986) ignited the spark of modern Peruvian bioarchaeology.
The study brought a large amount of attention to the region and stimulated an increase in
trauma studies, but they rarely went into subject matter concerned with non-sacrificial
trauma. Chapter Four also highlights how this study brings in multiple different
perspectives and theories to further understand skeletal trauma and violence in the
Lambayeque Valley Complex.
Chapter Five is describes the materials and methods used in this thesis, covering
overviews of all the different archaeological sites used in the study along with a
description and how many individuals were collected from each site. The chapter
contains a brief analysis of the methods used to collect the data from existing
documentation. A brief explanation of the odds ratio test is also presented. This chapter
leads into the results and analysis of the data collected.
Chapter Six presents the data collected on the 26 archaeological sites and presents
the results from the mathematical procedure that was previously stated. The only
significant difference was seen between the Early-Middle and Middle-Late Colonial era.
All other statistical analysis, including the overall pre-Hispanic and postcontact, other
comparison sites, and the comparison between sexes, was classified as reflecting no
significant difference. Also, a brief qualitative analysis of the trauma and sacrifice
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presented at the different sites allows the reader to grasp an understanding of the different
types of trauma seen.
Chapter Seven presents the interpretation of the data from Chapter Six and applies
major concepts and theories to explain why there is a certain degree of trauma and cut
mark prevalence in the pre-Hispanic and postcontact era. The chapter begins with an
analysis of the previously stated hypotheses and descriptive pattern analysis of trauma
and cut marks between the ten different time periods. Then the data is compared and
connected to broader concepts, such as structural violence, the horizontal approach to
economy, and the use of sacrifice as an alternate to conflict and violence in order to
further analyze the pre-Hispanic and postcontact era societies. Finally four separate case
studies are presented about trauma across North and South America to compare and
contrast the current data with previous studies in order to provide support to the proposed
concepts.
Chapter Eight concludes this thesis by recapping all of the previous information
presented in the thesis along with major findings from the data. It also highlights new
questions that this thesis brought up with the conclusion of the research. The importance
of continuing trauma studies in a manner that allows for a broader understanding of
cultures is crucial in the methods and interpretations presented throughout the chapters.
Conclusion
The bioarchaeology of trauma is not just about recording the absence or presence
of trauma, or even the manner in which the traumatic injury occurred. Instead, contextual
interpretation of trauma data can uniquely inform an overarching and holistic perspective
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about the social, political, ideological, and environmental fabric of a culture. This thesis
aims to complete a study in which trauma and sacrifice are used as a tool to further
understand the transition between the pre-Hispanic era and postcontact period of the
Lambayeque Valley Complex of Peru. The work will examine differing factors of the
different eras that include different site locations and time periods as well as
differentiations in prevalence of trauma among the sexes. The next chapter will begin
establishing the contextual bases of this work by presenting an overview of trauma
studies in bioarchaeology.
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CHAPTER 2: BIOARCHAEOLOGICAL APPROACHES TO SKELETAL
TRAUMA

Introduction
The field of bioarchaeology has produced many advances in the fields of skeletal
trauma and the study of violence as a human behavioral phenomenon. Skeletal injuries
are among the least ambiguous and most easily observable of all skeletal pathological
conditions in past populations and their study has been thematically fueled by an attempt
to reconstruct human conflict over the course of the last 10,000 years (e.g., Knüsel and
Smith, 2014). Themes have includes the reconstruction of activity patterns, sacrifice,
warfare, and cannibalism (see Larsen, 2015 for a comprehensive overview). Across the
first and second waves of bioarchaeology, traumatic lesions were often described –
sometimes in exquisite detail – but were never interpreted in a biocultural manner
(Martin and Anderson, 2014; Redfern, 2016). This left many opportunities unrealized
regarding the broader potential of studies of trauma to reconstruct the human past in more
holistic and meaningful manners.
When evidence of trauma is observed in a society, there are generalizations that
develop around the group that depict them as having “violent tendencies” (Buikstra,
1977; Knüsel and Smith, 2014; Larsen, 2015; Redfern, 2016). At first glance the presence
of trauma could lead to the assumption that the group was at war or experiencing
interpersonal violence, however this is not always the case
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(Knüsel and Smith, 2014; Redfern, 2016). By the late 1990s, the approaches and
interpretations were questioned as the growing unease about the descriptive paradigm in
bioarchaeology began to intensify. When the shift from descriptive to interpretive trauma
studies emerged within the third wave bioarchaeology, data collection and analyses
tackled actual anthropological questions about trauma rather than only recording the
identification of trauma (Martin et al., 2012; Klaus et al., 2017; Kissel and Kim, 2019).
An interpretive and theoretical approach emerged that allowed the combination of
observations and interpretive analysis to be combined in order to answer broader
overarching questions within bioarchaeology.
Today, mainstream bioarchaeology no longer examines trauma (or other skeletal
conditions) solely based on a description of skeletal remains or only on the contextual
evidence provided within a sample (Martin et al., 2012; Redfern, 2016). There is a new
frontier being developed that even involves the conceptualization, theorization, and
interpretation of violence that is not seen in the skeletal record. Instead of relying on
physical evidence, an examination of the societies structure and how structural inequality
and social injustice are forms of violence that affects the lives and biology of those living
in hierarchical societies (Farmer, 2004; Klaus, 2012).
This chapter will provide an overview of the history and orientations of violence
and trauma studies in bioarchaeology. In order to understand the historical path in which
trauma studies has traversed, an explanation of the terms trauma, violence, and conflict
will be presented along with an overview of the biomechanics of bone fractures. Once a
complete understanding of where trauma studies in bioarchaeology began and what
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limitations are seen, future directions of trauma studies will allow the reader to fully
understand what is still lacking in the studies as well as where the field could continue to
grow.
Violence, trauma, and injury
Contrary to the belief of most individuals in modern western society, violence is
neither cross-cultural nor is it universal. Every instant of a violent act is unique to the
person, time, and place (Redfern, 2016). Anthropologists have gained an understanding
that a universal westernized model of violence is highly inaccurate outside of modern
western settings and individual community-based responses to trauma patterns will
provide a more accurate interpretation of acts of violence (Roddy et al., 2007; Watters,
2010). The terms trauma, violence, and conflict may seem simple and straightforward to
define, but the meaning of these terms tends to be situational and context-dependent,
constantly changing based on the time, event, social position of the observer, perceptions,
and context (Engle Merry, 2009).
Depending on the situation, use, and context of the term violence, the meaning
applied to the term will change. A biologist or psychologist’s definition of trauma will
more likely be focused on an individual level whereas anthropologists will approach
trauma from a more holistic perspective. Redfern (2016) considers that the most useful
and direct definition of trauma for bioarchaeology comes from the World Health
Organization (2002) definition:
The intentional use of physical force or power, threatened or actual, against
oneself, another person, or against a group or community, that either results in or
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has a high likelihood of resulting in injury, death, psychological harm,
maldevelopment, or deprivation (World Health Organization, 2002)
The definition not only encompasses interpersonal and population-level violence but also
brings into light that violence and injury are not the same term. Walker et al. (1997) also
tackled the challenge of creating an all-encompassing definition of violence and trauma.
According to Walker et al. (1997), trauma patterns provide information on the historical,
cultural, and environmental aspects of aggressive behavior. However, interpretations of
“violent” acts can be misleading and bias towards the observer’s opinions. He also argued
that the term “violent injury” in bioarchaeology should refer to the “skeletal injuries for
which there is strong circumstantial evidence of malevolent intent” (Walker, 2001:576).
Injury is classified as either intentional or unintentional and “[is] caused by acute
exposure to physical agents such as mechanical energy, heat, electricity, chemicals, and
ionizing radiation in amounts that exceed the threshold of physiological tolerance”
(International Classification of Disease, 2002). Although part of the definition might not
directly be seen in bioarchaeology studies, the definition is important to keep in mind
because injury, violence, and trauma must be used cautiously and contextually.
Definitions of trauma vary greatly between different scholars, even within
anthropology. Lovell (1997) describes trauma as “an injury to living tissue that is caused
by a force or mechanism extrinsic to the body.” Roberts (1991) defines trauma as, “any
bodily injury or wound.” Ortner (2003) described the four ways in which trauma could
affect the skeleton: a partial or incomplete fracture, displacement or dislocation,
artificially induced contour of bone, and disruption in nerve and blood supply. The
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definition provided by Lovell (1997) encompasses not only the living factor that is
typically present when trauma is inflicted but also the importance of an extrinsic force.
Most traumatic defects seen within skeletal remains are caused by external factors acting
on the body (Ortner, 2003). Whether from a stress fracture caused by consistent slow
loading or from a blunt force object that came in contact with an individual, an outside
force typically instigates trauma. In order to better understand why and how fractures
occur, a deeper consideration of bone biomechanics is needed.
Biomechanics of bone fractures
With the large and ever-growing bioarchaeological literature on skeletal trauma,
differing methods and approaches help navigate the factors that influence the
population’s lifestyle (Ubelaker and Montaperto, 2008). Trauma can be a product of
accidental injury, which typically refers to injuries caused by unintentionally generated
factors or events. Alternately, trauma could be intentional, such as injuries that are
inflicted during wars or when interpersonal conflicts arise and become violent enough to
break bone (Martin et al., 2012). Fractures that appear in skeletal samples can vary from
transverse, spiral, oblique, greenstick, depressed, or complete (Galloway, 1999).
In order to better understand trauma within bioarchaeology, an explanation of the
biomechanics of fractures as well as an explanation of what trauma studies involve need
to be discussed. Due to the ultra-and microstructural properties that confer the
mechanical properties of bone, fresh or living bone will react differently to loading forces
than dry bone (Ubelaker and Montaperto, 2008; Crowder and Stout, 2012; Martin et al.,
2012).
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Although bone is a strong rigid organ, the skeletal system is not immune to a
diverse spectrum of developmental, metabolic, infectious, metastatic, and endocrine
influences (Lynnerup and Klaus, 2019). Bones function as protection for vital soft tissue
structures, muscle attachment sites, maintenance of mineral homeostasis, and helps
produce blood cells and cells for the immune system. The gross classifications of bone
types include long bones, flat bones, and irregular bones. Each of the groups has distinct
vascularization processes, growth rates, biomechanical properties, specific metabolic
functions, and locomotion that help in the differentiation of the bones (Lynnerup and
Klaus, 2019). Bone is also considered a composite material, which means that both
mineral and collagen make up the composition of the bone. The organic collagen fibers
and inorganic crystals (hydroxyapatite) help contribute to the mechanical and physical
properties of bone (Lynnerup and Klaus, 2019). The combination of the two materials
allow for the flexible, lightweight, and rigid characteristics that characterize bone. Bone
also contains two different types of tissue: the external lamellar tissue that makes up the
smooth surface of bone and the internal spongy or trabecular bone that typically holds the
medullary cavity and endosteal envelope in long bones.
When acute mechanical strain or stress is applied to bone, the bone undergoes a
normal phase of bending called the elastic phase. Here, the bone can withstand a certain
amount of stress and when the stress is released the bone will flex back to the original
shape that it started out as (Ubelaker and Montaperto, 2008). Due to the microstructure of
bone, a high degree of stress can be applied to bones repeatedly on a daily basis and the
bone will continue to reform back to the original shape once the stress is released
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(Crowder and Stout, 2012; Martin et al., 2012). However, when an excessive amount of
strain is applied to the bone, it reaches failure point where the elastic phase can no longer
be maintained and the end result will be a fracture (Galloway, 1999; Ubelaker and
Montaperto, 2008; Crowder and Stout, 2012; Klaus et al., 2017). A fracture has two main
components that are needed in order for the failure point to be reached. Both compression
and tension are present when a fracture occurs. Compression involves the initial site of
impact at which a concave defect will form while tension points will form across from
the compression site where the fracture will typically originate (Ubelaker and
Montaperto, 2008).
There are several key factors to consider when dealing with and identifying
fractures in human skeletal remains. The first of these points is dependent upon the age of
the individual or microstructure of the individual’s bones (Lewis, 2008; Palkovich, 2012).
Perinatal individuals start out with 450 ossification centers that will eventually turn into
the 206 bones that are known in an adult skeleton. These ossification centers include
primary and secondary ossification centers that are divided based on the sequential order
in which the centers fuse and start to form cartilaginous models and then develop into
bone. The centers are further divided into three organized regions of rapid growth
including the growth plate, epiphyseal plate, and diaphysis that will eventually all fuse
together (Ross and Abel, 2011).
Perinatal skeletons are also products of both intramembranous (mostly cranial
bones) and endochondrial ossification processes. The periosteum, which is the connective
tissue located on the outside of the bone that aids in the formation and repair of bone, is
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thicker in subadults due to the large amount of bone forming cells needed for the growth
and development of the individual (Ross and Abel, 2011). The cartilage models that are
present in a fetus are made from mesenchyme cells and thus having a porous and flexible
microstructure that allows for the thickness seen in the periosteum (Ross and Abel,
2011). The cartilaginous material also allows for rapid bone growth and repair processes
that are carried over in the postnatal subadult remains as well as allow for more resilience
to deformation (Rey-Salmon and Adamsbaum, 2018). For example, a child’s forearm can
be bent to an approximate angle of 45º before a fracture break will occur (Range and
Wenger, 2005).
A subadult will most likely have a higher volume of trabecular bone (Ubelaker
and Montaperto, 2008; Lewis, 2008; Tung and Knudson, 2010; Palkovich, 2012). This
greater proportion of trabecular bone allows for a wider plastic phase which results in a
greater amount of time under stress before the failure point is reached (Ubelaker and
Montaperto, 2008). The high turnover rates, cartilaginous growth, and ossification centers
all affect how energy is directed and the amount of energy that can be absorbed. In all,
subadults that have not reached a musculoskeletal maturity will be able to sustain more
energy before experiencing a break (Redfern, 2016).
Further, non-adult skeletons are highly dependent upon consistent nutritional
intake that directly correlates with the growth process that is necessary with the formation
of new life. The skeleton on a newborn until early 20s is in a constant state of change and
morphological dynamism depending on what stage the individual is at in the
developmental arc (Ross and Abel, 2011). The microscopic composition of immature
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bone and the higher proportion of trabecular bone and greater resistance to stress also
allows for a greenstick fracture to occur more frequently and is classified as an
incomplete fracture with bowing at the compression point and a fracture on the tension
side (Lewis, 2008).
Fatigue fractures are also common among skeletal samples and should not be
confused with intentional violent trauma. Fatigue fractures occur when there is a
consistent and excessive amount of stress being applied to a bone that eventually, over
time, produced a fracture in the strained bone tissue (Ubelaker and Montaperto, 2008).
These fractures are common in individuals who are subjected to reoccurring manual labor
that causes great stress the body. Over time with the maintained stress applied to the
bones there will be a build-up of microstructural fractures (Crowder and Stout, 2012;
Klaus et al., 2017).
A typical accidental injury that is common among many different types of
samples is Colles fractures. Colles fractures result from when an individual is falling and
they extend the dominant hand out to brace their fall, fracturing their distal radii or ulnae
(Crowder and Stout, 2012; Larsen, 2015; Klaus et al., 2017). A Colles fracture highlights
the need to consider contextual clues such as location of the sample, typical recreational
activities, occupations, or ages of an individual in order to identify the fracture. When
observing trauma in an individual it is crucial to understand extrinsic and intrinsic factors
that affect the skeleton, these factors will be discussed in the next section.
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Interpreting trauma: timing and process
Factors such as cultural and social biases as well as lack of basic knowledge about
taphonomic processes, fracture repair and timing, and general skeletal anatomy will cause
dilemmas within the analysis of injuries. As there may be cultural, social, and
environmental similarities between populations, identification of differentiating factors of
risk of injury removes the possibility of overgeneralization (Larsen, 2015). The use of a
contextual and biocultural style of analysis helps to understand a population based on
their own culture rather than a broad overview of what trauma typically represents.
Estimating when a fracture or traumatic injury has occurred based on contextual
and physical evidence can help test specific hypotheses regarding the chronological
events that led to the individual’s death. An injury is typically classified as either
antemortem, perimortem, or postmortem based on physical indications on the remains.
Antemortem injuries are categorized as events that happened before the individual’s
death and is typically reflected by the presence of remodeled bone produced during the
healing process (Palkovich, 2012; Martin and Anderson, 2014; Larsen, 2015; Redfern,
2016). Within this phase, a hematoma forms at the site of the facture, and eventually, the
blood clot is organized into bone, taking on the form of bony callus will either have
formed or is beginning to form around the affected area (Ubelaker and Montaperto, 2008;
Lewis, 2008; Larsen, 2015). If the injury happened early in life, then the callus will be
covered in mature bone and osteoclasts will sculpt and reduce the callus to varying
degrees. Postmortem injuries are alterations to the bones after the time of death
(Palkovich, 2012; Martin and Anderson, 2014; Larsen, 2015; Redfern, 2016). Once an
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individual dies, “dead” bone loses its elasticity as collagen decomposes and fractures
more like a purely crystalline structure. Postmortem fractures may also differ in color
from the rest of the bone because the newly exposed surface did not experience the same
length of time in the taphonomic microenvironment as the rest of the exterior bone
surfaces (Martin and Anderson, 2014).
The interpretation of perimortem injuries can be more complex and ambiguous
due to the nature and timeframe of the injury. A perimortem injury that occurs at or
around the time of death and will typically not have time to begin the healing process
(Palkovich, 2012; Martin and Anderson, 2014; Larsen, 2015; Redfern, 2016). However,
misconceptions about perimortem trauma timing might lead the observer to infer that the
injury was directly related to the cause or manner of death. The skeletal evidence may not
always support these interpretations and the individual could have sustained multiple
injuries before dying of an some other and more immediate unrelated cause (Larsen,
2015). The injuries could have also occurred when the individual was being moved,
transported, buried, or otherwise handled (Larsen, 2015). Even to a well-trained
biological anthropologist, perimortem trauma is difficult to classify and the time period in
which perimortem fractures can form may range from a couple hours to a couple of years
(Ubelaker and Montaperto, 2008).
When interpreting trauma in human remains, there are two key variables that will
allow for a greater understanding of how and why an individual was injured or died. The
first question asked involves the cause of death, or identifying what kind of trauma
caused the injury or death of the individual (Knüsel and Smith, 2008). However, skeletal
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remains will rarely ever display the cause of death. In order to fully understand the cause
of death, soft tissue is often needed for a full body examination of the individual (Knüsel
and Smith, 2008). The second question that is typically asked is the mode, mechanism, or
manner of injury or death. This question specifically addresses how an individual was
injured or killed (i.e., sharp force trauma, blunt force trauma, rapid deceleration injury,
projectile) (Knüsel and Smith, 2008). The differentiation between the two questions is
important in the analysis of traumatic injury within a sample because each answer will
recursively help inform important aspects of the interpretation of trauma.
Another key aspect in the analysis of trauma involves the injury pattern or shape
of the injury. Specialized or uniquely-shaped tools can leave shapes of the impression in
bone and give insight into what typical weapon was used (Ubelaker and Montaperto,
2008). This could be anything from a star-shaped mace to a rounded or blunt club.
Although the traumatic skeletal “imprint” might not be a perfect reflection of the tool that
was used, the contextual clues, as well as physical perception of the injury, can be
informative (Galloway, 1999; Martin et al., 2012; Larsen, 2015). Sharp force trauma is
also unique in the kerf pattern located within the cut marks (Knüsel and Smith, 2008).
When certain tools may saw or cut through bone, there are different kerf marks that
appear based on the type of tool. For example, a sharp, flat, and non-serrated blade will
leave a V-shaped kerf mark (Martin and Anderson, 2014). Also, for cases of sharp force
trauma, differing locations on the bone could differentially indicate actions such as
decapitation, dismemberment, or defleshing (Larsen, 2015; also see Verano, 2008).
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Pathological conditions also contribute to the frequency of trauma cases reflected
in a collection. In order to better understand why a certain type of trauma occurred to an
individual or in a population, observations about the health and well-being can provide
the missing key information. Information about the population and prevalence of
congenital, metabolic and infectious diseases are helpful to assess because more fatigue
fractures may be seen within the individuals that possess the diseases (Collins, 2003;
Ortner, 2003). Something as simple as carrying a load across town may put too much
stress on the bones of the individual that has a congenital, metabolic, or infectious disease
and cause the bones to break (Collins, 1966). The pathological fractures that occur result
as a sequala of another pathological condition that compromised bone strength and had a
lack of resistance to the normal stress that is placed on the body (Ortner, 2003).
Documentation of the location of the injury is further critical in the interpretation
examination of why and how trauma took place (Larsen, 2015; Redfern, 2016).
Depending on where the sample of individuals is located geographically, the areas of the
body that are typically predisposed for traumatic injuries whose distributions in fact are
highly patterned, and that patterning is culturally determined (Walker et al., 1997; Larsen,
2015). Factors that influence the distribution of fracture patterns across cultures is also
partially a function of pysiogeography and topography. Intentional violence is specific to
different parts of the world or times and shapes where on the body the act occurs and the
cultural practices behind the violent act. Walker et al. (1997) points out that in western
cultures, the most common locations affected by traumatic injuries involves the head and
neck. In order to fully understand why certain types of trauma are being seen in different
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areas of the world a more complete contextual comprehension of social organization,
political structures, as well as basic access to resources and goods needs to be considered.
Before inferences can be drawn about different types of burials or trauma being
documented, there needs to be an examination of the context that revolves around the
burial. The context can be complex and is specific to every case and as such should be
evaluated at every opportunity. According to Larsen, multiple levels of context can
include, “manner in which the remains were recovered, cultural and social processes and
events of the interred and surviving members of the community during the burial event,
the environmental setting, behavioral reconstruction of the individual” (Larsen,
2015:422). All of the contexts listed previously can be found through the use of
historical, ethnographic, archaeological and other informative sources (Larsen, 2015).
Contextual evidence of burials are used to provide more evidence for the proposed
hypotheses as well as further in-depth understanding of what the past societies were
experiencing.
Methods: evolving systems of collecting data on skeletal trauma
According to Lovell, “focus of trauma analysis has changed over time from
simple identification and description to a consideration of skeletal trauma in association
with social, environmental, biological, temporal, and cultural factors” (Lovell, 1997:142).
Buikstra and Ubelaker (1994), Brickley et al. (2004), and Steckel and Rose (2002)
created various data collection standards based on different motivations and problems
that were faced when collecting data for research. CT and MRI scanning started to also
be used in order to more accurately assess trauma that may not have been visible by just
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looking at the bone macroscopically (Glencross and Stuart-Macadam, 2001; Redfern,
2016). Microscopic examination and 3D Infinite Focus imaging has been used in order to
access striations and weapon usage with sharp force and other trauma injuries
(Christensen et al., 2018). As such examples demonstrate, technology keeps developing
new ways to observe and document trauma, the identification of trauma becomes more
precise.
Although standards have been implemented in order to further universalize
trauma recording (Buikstra and Ubelaker 1994; Brickley et al. 2004), there are still
limitations and contextual information that cause problems for defining and assessing
trauma. Due to the different factors involved in the analysis of trauma, there is difficulty
in differentiating trauma timing, manner of trauma, and the events that led up to the
injury. However, with new knowledge about bone biomechanics (see Berryman and
Symes, 1998; Galloway, 1999; Kimmerle and Baraybar, 2008; Knüsel, 2005; Smith et al.,
2007), mortuary analysis, and even medical technologies used to observe bone
(Glencross and Stuart-Macadam, 2001; Redfern, 2016), the methods and standards are
continuously developing in order to more accurately describe and analyze traumatic
injuries.
History and progression of trauma studies in bioarchaeology
Skeletal remains are physical indicators of past lifestyles, cultures, and conflict.
The fascination with skeletal remains and trauma began with Jones (1910), Hrdlička
(1914), and Hooton (1930). Jones (1910) used previous knowledge of medicine to aid in
research on paleotrauma in the archaeological survey of ancient Nubia. Hrdlička (1914)

23

gathered remains from all over the world that were unique and could provide evidence for
racial classification. Although Hrdlička’s collection efforts were extensive in the number
of bones he collected, only certain bones were collected and the only observation derived
from the remains was that the bones were broken. Hooton (1930) developed a
statistically-driven epidemiological approach but also encompassed the quantification and
fracture frequencies within a skeletal sample in order to classify inter-group violence.
These three individuals were the starting point for trauma research. The interest in broken
bones had been initiated but modern data collection standards, ethical consideration, or
contextual thinking had not yet developed. Keeley (1996) also scratched the surface on
studies of violence in the archaeological record. His book focused on the need to
understand the “cause” of violence and conducted most of the research on warfare in
small-scale societies. However, unlike with the previous literature, there was a lack of
physical skeletal evidence to back the claims made by Keeley (1996).
Buikstra’s (1977) famous book chapter represented the spark that became a
driving force behind the call to use skeletal evidence in a multidisciplinary approach in
interpreting past cultures. It was within Buikstra’s (1977) work that defined
bioarchaeology as a field in which not only considered the immediate physical evidence
of the human remains but that that data had to be understood in terms of the cultural
context and environment. This vision opened up an avenue to which scholars such as
Martin and Frayer (1997), Lovell (1997), Larsen (1984), and Goodman and Armelagos
(1989) followed and advanced the field of bioarchaeology. Buikstra and Ubelaker (1994)
and Buikstra (1997) paved the way through the creation of standards and the call to
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integrate a multidisciplinary approach to studying skeletal remains, a new wave of trauma
and conflict studies emerged.
Bioarchaeologists began to reconfigure the way that trauma was perceived,
observed, and analyzed. Martin and Frayer (1997)’s edited volume discussed physical
evidence of trauma in prehistoric groups while also integrating other perspectives and
disciplines into the research to build a larger and more inclusive picture. Walker et al.
(1997) also examined reoccurring trauma based on interpersonal violence among modern
ancient case studies. Lovejoy and Heiple (1981) continued to work with some of the
themes set forth by Hooton (1930) to further understand the demographic patterning of
fracture rates of individuals of varying ages. Lovejoy and Heiple (1981) integrated early
ideas about of life-course into a study of trauma in skeletal remains. Continued studies of
trauma patterning by up-and-coming bioarchaeologist allowed for the progression of
assessing injury patterns and treatment among both contemporary and current populations
(Judd and Redfern, 2012).
In the following wave, various works examined conflict and trauma through a
focus mainly upon the mechanisms of injury on a biomechanical level (Galloway, 1999;
Kimmerle and Baraybar, 2008) and generally failed to connect to the wider opportunity
of connecting injuries to wider social or historical situations (Knüsel and Smith, 2014).
However, as time went, on studies indeed started to focus on connecting trauma with
events that influenced the lifestyles of the individuals. Examples include Walker (2001)
and Guilaine and Zammit’s (2000) work on how physical evidence of trauma increased in
Old and New Worlds with the transition to agricultural food production. Walker (2001)
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also discussed the importance of understanding how the demographic dimensions of
warfare changed over time and thus changed the prevalence patterns of trauma. There
was a call to increase the amount of population-based studies in order to better
understand the frequency of trauma over time (Walker, 2001). The reason for the push for
larger population-based studies was due to the over reporting of single case studies of
trauma. Rather than understanding the cause and frequency of trauma among an entire
population, research had long focused on specific unique case studies. While there is
always room for case study approaches, trauma studies in bioarchaeology began to
mature and find a broader vision that incorporated new disciplines and ideas about how to
create a more authentic reconstruction of the past that encompasses a broader systematic
study of trauma.
The new shift in thinking helped stimulate studies linking skeletal trauma to
ideology, warfare, and ritual killing (Verano, 2001; 2003) and work that diachronically
assembled patterns of health, trauma, ancestry, and adaptive shifts such as foraging to
farming and European colonization all into a single biohistorical synthesis (Larsen et al.,
2002). Studies on accidental injuries verses intention injuries also emerged and were used
to distinguish different patterns of trauma (Walker et al., 1997; 2001; Skinner et al., 2002,
Schulting and Fibiger, 2012). Along with the heightened interest in trauma studies came
an understanding of a new problem that realized certain traumatic injuries not leaving
traces behind in the skeletal record, especially in the prehistoric record (Milner, 2005).
This is around the time that Knüsel (2010) started to introduce archaeothanatology to
bioarchaeology to provide improved recovery techniques, interpretation, and theoretically
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informed contextual data. The proposed method could be applied to a broad range of time
periods and regions. Although the new perspective could not reveal the “invisible
trauma,” this approach provides a concise and inclusive way to carry out trauma studies
beginning with the excavation and observation of the burial context.
Rather than focusing on the broken bones and then observing the contextual
evidence surrounding the injury, other work began to employ trauma as a supporting line
of evidence for a broader concept. Studies by Mitani et al. (2010) and Tomasello et al.
(2012) examined the idea of cooperation that is shared broadly between human and
chimpanzee social strategies in order to better understand human warfare. The social
relations and organizations that develop among a population of hominoid are directly
correlated to the origin and development of violent aggression (Mitani et al., 2010).
Although the researchers may have not initially looked at human remains for the
research, the concept of cooperation being associated with the pursuit of group
dominance (Hodder and Pels, 2010; Testart, 2008; 2009) can be applied to
bioarchaeology and the study of trauma.
Schulting and Fibiger (2012) conducted a study that encompassed accidental,
fatal, and interpersonal injuries and ultimately presented a different way of examining
weapons correlated with the trauma. Rather than observing the physical bones for clues
on weapon use, premeditation and not presumed intent was a more accurate way to
understand the context of the injury (Schulting and Fibiger, 2012). Schulting and Fibiger
(2012) identified that throughout the European Neolithic time frame of 8000-2000 BCE
there was a massive amount of interpersonal violence largely reflected in cranial trauma.
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The book was meant to remove the step of inferring the weapon usage of trauma and
present evidence on the interpersonal violence that created the trauma.
A recent emergence of ethnobioarchaeology is notable, as it combines
observations and insights from the living and the dead (Harrod, Liénard, and Martin,
2012). By communicating with the living population more information can be gathered
about ideologies, political structures, subsistence, kinship, health, and economic base, in
order to help refine the claims made about trauma (Harrod, Liénard, and Martin, 2012).
The next series of developments in bioarchaeologial trauma studies included the
works of Klaus (2012, 2014), Tung (2008, 2012), Arkush and Tung (2013), Martin and
Harrod (2015), and Kissel and Kim (2019). Each of these publications brought to light
new underrepresented ideas or groups to be studied, new concepts to help identify
otherwise invisible violence, methodological explorations for recidivistic injury, and new
perspectives that combine cultural, environmental, and ecological situations. These
articles dive into concepts and questions that deal with gender-based and interpersonal
violence and why patterns of trauma are reoccurring in certain individuals. Klaus (2012)
developed a revolutionary concept in bioarchaeology by proposing that the record of
trauma is not solely with in the skeletal record, but can also be seen in how factors such
as access to nutrition, water, and social inequality also cause harm but in different forms
that overt physical injury. The work of Tung (2008, 2012) and Arkush and Tung (2013)
provided examples of studies using underrepresented groups (i.e., women and children),
population and individual case studies, integration of social practices, and use of different
techniques (mtDNA) to answer questions about why trauma was occurring in the Wari
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culture of ancient Peru. All of these articles are creating a new wave of interpretations
based around trauma injuries and paving the way for a more inclusive and progressive
way of thinking.
Such progressive and forward-thinking approaches are Kissel and Kim (2019)
called for in their article about conducting trauma-based research on cooperation,
sociality, and communication. This kind of thinking may provide a glimpse of the future.
Kissel and Kim (2019) called for a reexamination of the available data to allow for a
deeper understanding of how trauma patterns ebbed and flowed over time. Knowledge of
the capacities for communication influenced peacemaking, conflict resolution, and
avoidance that in turn affected violence and trauma. The complexity of human behavior
and the need for conflict resolution continues to be an important aspect of trauma studies
that needs to be studied but is vastly underused (Martin, et al., 2012). Violence is part of
a broader spectrum of behavior that includes the human potential for peace, cooperation,
and conflict avoidance (Klaus, 2012) and these factors must also be studied to develop a
more balanced complete understanding of how and why violence is used as a social,
economic, political, and ideological tool.
Conclusion
The chapter provided an introductory overview of the conception of trauma in
bioarchaeology. An overview of what trauma, violence, and injury helps frame an
understanding of the operative terms and concepts used throughout the thesis and
previous studies on trauma could be further analyzed. A discussion of the biomechanics
and microstructure of bone illuminated how bone fractures, and was followed by a review

29

of the standards used in trauma studies and a brief overview of the history of trauma
research in bioarchaeology. From the early pioneers of trauma in bioarchaeology such as
Jones (1910) and Hrdlička (1914) to revolutionary studies that changed the way trauma is
analyzed and presented such as Klaus’s (2012) article on structural violence, each one of
the presented literatures above marks a milestone in the progression of trauma studies.
The next chapter turns attention to the setting of this research: the north coast of
Peru. This next chapter, in contextual fashion, first explores the ecology of Peru and how
the environment impacted the lives of those living in the ancient Andes. Second, the next
chapter provides and overview of cultural history from the Preceramic era up through the
aftermath of the Spanish conquest.
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CHAPTER 3: ECOLOGICAL AND CULTURAL CONTEXTS

This chapter presents the contextual foundations of this thesis: an overview of the
ecology of Peru and regional cultural history from the Preceramic era to the age of
Spanish conquest. Consideration of the geographical and historic settings allow for a
more complete and holistic view of trauma in the bioarchaeological record. The first part
of this chapter examines the ecological setting of the Central Andes and north coast of
Peru in particular. With the Andes mountain range and coastline being so drastically
different it is important to explore how populations survived, thrived, interacted, and
experienced complex historical processes in these environments. Whether dealing with
natural disasters, ecological constraints, or creating more efficient tools and techniques
for farming, each of the different environments provides insight into how the
communities lived on a daily basis.
The second part of this chapter outlines the chronological and cultural histories of
the north coast of Peru. With each power shift and development, a new archaeological
culture, novel artistic techniques, political systems, religious beliefs, territorial expansion,
and conflicts emerged, evolved, and interacted with human lives in different ways.
However, there are similarities between the different societies that connect the different
time periods. For example, traditions that began in the Cupisnique era reappeared during
the Moche era. Artistic styles disappeared and reemerged further down the line or some
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cultures adopted past ways of political systems. In order to connect traumatic skeletal
injuries to the broader rituals, beliefs, practices, events, and cultural settings that
produced them in the first place, cultural chronology that took place along the north coast
will be presented. By examining specific cultural and organizational conditions,
processes, and settings more evidence and a complete holistic view for why trauma
occurs or does not occur in specific time periods can be revealed. All of the shifts and
changes that happened along the north coast of Peru are connected and influence one
another and reveal information about why and how trauma is seen in the collection.
Ecology of Peru
Andes mountain range
The Central Andes mountain range spans about 4,000 km from its northern
regions to the southern-most point running along the coastal desert of southwestern South
America. Due to the height and constant changes in the environment and climate
throughout the mountain range, different cultigens and techniques for farming differ in as
little as 30 meters of vertical separation (Bush, 1982). Due to the precipitation
irregularities of the Andes, water and moisture can be difficult to obtain in some inland
areas of South America that border the Andes Mountains. On the north coast, the
mountains have a maximum elevation of 4,500 meters and typically have more lower
foothills, whereas when traveling further south down the Central Andes, the southern
portions are where the highest peaks are located and more extreme ecological conditions
can be observed (Quilter, 2014).
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FIGURE 3.1 Archaeological site map of north coast of Peru from Klaus and
Toyne 2016a Figure 1.1.
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The geographical and ecological differences that occur when ascending the Andes
mountain ranges allowed Peruvian geographer Javier Pulgar Vidal to create five main
identifiable environmental zones. The yunga is the region that is typically adjacent to the
coast and is located between sea level and 2,000-3,000 meters above sea level. This is
where the coastal civilizations are located and are known to rely mostly on marine
resources. The quechua is the next zone up from the yunga (between 2,500 and 3,500
meters). This particular zone was especially advantageous for farming because it receives
rainfall and frost does not affect this environment. The suni (3,000 and 3,500-4,000
meters) is incredibly steep and is the zone that receives the most rainfall creating the
perfect environment for stronger, durable crops. Puna is distinguished by its dry climate
and highest zone inhabited by humans at 3,500 to 3,800-4,800 meters above sea level.
With its vast grasslands and highland lakes, pastoralism and domestication of animals is
the most efficient and logical form of economy within this zone. The Cordillera Negra
and Cordillera Blanca are both ranges in the Andes. The Cordillera Negra is slightly
lower and more western facing whereas the Cordillera Blanca is higher with snowcapped
peaks and forms the long the eastern side of the range.
The different environmental zones are crucial in the understanding of the basic
functioning, diverse economic and political strategies, and even historical trajectories of
various Andean societies. Each of the civilizations living in the different zones had to
find ways in order to survive and thrive in the given environment, many of which
presented even basic challenges to life and survival. Not every group could rely on the
same techniques, crops, domesticated animals, or climate in order to persevere and
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overcome a range of challenging environmental constraints and limitations. This concept
becomes especially important in later chapters when interpreting the biocultural
significance of injury and trauma. In order to fully understand why an event occurred, all
aspects and factors need to be examined, including the factors that directly relate to
climate, occupation, and environmental factors.
Coastal region
Peru is unique in its five aforementioned macro-ecological zones that make up the
area including the Andes. These are further divided in a range of diverse
microenvironments on even more local scales (Shimada, 1994a). As with the Andean
highlands, the coastal region has multiple important features that allow for societies in the
coastal regions to be successful. With the Pacific Ocean abutting the coast, the cold
waters brought by the Humbolt current produce more stable temperatures than in the
Andes and this cool water attracts an exceptional diversity of marine life. The cool
temperature of the water also leads to the desertification of the coast. Still, cultivation
became possible with the invention of irrigation agriculture. Depending on the amount of
water present and the particular climate crops such as corn, alfalfa, and cotton can all be
grown along the coast (Bachmann, 1921:141; and see Shimada, 1994a). The Ekman
spiral is also an important feature of the coastal waters because this particular current
phenomenon allows the upwelling of nutrient salts in order to feed a massive marine life
ecological pyramid (Klaus, 2008).
The coastal civilizations are located in the yunga zone. Millenia of construction of
irrigation canals systems draw from rivers originating in the highlands and form river
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valleys. Control of the river valleys, especially at the points that were at the source of the
Maximum Elevation Canals (MEC), was crucial in the survival of these coastal
civilizations. The MEC fed all the other downstream canals and also determined the
extent to of the irrigation in the coastal valleys. To maintain physical and political control
of the MEC was the key in the survival of certain river valleys, without which there
would be a significant hardship regarding access water for irrigation.
There are 14 main river valleys on the north coast of Peru; Olmos, Motupe, La
Leche, Lambayeque, Reque, Zaña, Jequetepeque, Chicama, Moche, Virú, Chao, Santa,
Nepeña, and Casma Valleys. Each one of these river valleys has drainage and river
systems that allow for cultivation and irrigation that permits large-scale complex societies
to be sustained along the north coast of Peru. However, that is not to say that ecologically
driven challenges did not arise and persist.
Natural disasters and environmental constraints
The Peru or Humboldt Current regulates the high oxygen, nutrient rich, and cool
ocean temperatures. The current creates a rich marine biome and allows for the
emergence of low clouds and varying temperatures (Quilter, 2014). However, cyclical
invasion of warmer ocean waters changes both water and atmospheric temperatures and
results in catastrophic rainstorms that can disrupt the natural current (Quilter, 2014). This
phenomenon is called El Niño, named because the event will typically occur around
Christmas time. The El Niño is both harmful to those of the coastal valleys as well as
those in the highlands. Irrigation canals and other infrastructure are destroyed due to
heavy rainfall and flooding. Marine life dies on a massive scale due to the drastic change
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in the temperature of the water. Birds that fed on the marine life migrate to colder waters
and highlands experience a lack of rainfall resulting in a drought. Coastal rivers, fed by
highland rainfall, can run dry. Social and economic strain was often experienced by
native societies during these times, especially regarding food production. The water flow
within the irrigation canals would shift and change which means that different groups
could control the main canals or the “rights” to a particular pasture or area (Quilter,
2014).
However, not all the effects of El Niño are detrimental, and the local people can
be very resilient in the face of otherwise catastrophic disruption. For those living on the
coast the change in water temperatures killed off the normal marine life and drove away
the birds. Yet, new ecosystems start to emerge and marine life that originally did not
inhabit the area are now introduced and incorporated into Peruvian diets. The foragers
and pastoralist that inhabited the highlands moved on to different lands that were more
fertile and were likely fertile due to the rainfall of the El Niño. Areas that originally
received little to no rain begin to see a shift in the ecosystem and environment to where
vascular plants that are low to the ground emerge. Also, the flooding and increase in
rainfall is not universal along the coast and some valleys may experience and exponential
amount of rainfall and renewal of floodplains where others barely receive any
precipitation (Quilter, 2014).
Another major concern for those living along the coast and the highlands is
tectonic uplift. The Nazca plate below the Pacific Ocean is gradually subducting under
the South American continent and pushing the plate downward, causing the South
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American landmass to be pushed upward. Not only does the movement of the plates
produce earthquakes and release massive amounts of energy but can also cause long-term
effects. When the edge of South America is being pushed upward by the plates, wetlands
begin to disappear and evaporate which provides fewer resources than originally
provided by the water source (Quilter, 2014). The lack of coastal resources obviously
puts a strain on the lives of those relying on the maritime ecosystem. Also, with the uplift
comes an increase in the height the coast itself. Farmland that was originally in an
environmental zone ideal for irrigation agriculture are uplifted and no longer will be able
to produce cultigens, as seen by what happened in the lower Moche valley around 1000
CE. Also, as the height continues to slowly increase, irrigation canals are no longer able
to deliver the necessary water for the crops and could potentially cause damage to the
canals (Quilter, 2014).
Food production and technology
Due to the varying elevation, soil content, and climate that differed among the
environmental and microenvironmental zones in the Andes, there were specific crops that
were grown in certain areas as well as different technologies that were used for varying
purposes. The domesticated animals that were most useful to Andeans and Andean
economies were the South American camelids (alpacas and llamas) that not only
provided for the transportation of goods but also provided wool for trading. The guinea
pig was also domesticated and used as a rapidly reproducing source of protein. Those
living along the coast also found ample sources of protein through consumption of
marine life including fish, sardines, ducks, and anchovies. The typical diet in late pre-
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Hispanic times also consisted of crops such as squash, corn, avocado, beans, peanut,
guava, lúcuma, and chili peppers (Klaus, 2008). Depending on the crop, and whether it
could survive the morning frost or if the crop could or could not thrive in certain
environments, would determine where the plant would be grown and what type of
technology would be needed to sustain the growth.
Water is scarce on the desert coast, despite the development of the large-scale
irrigation systems. Ancient and modern Peruvians nonetheless found ways to adapt to the
environment in order to produce the necessary amount of food source to survive. In some
places, sunken gardens were developed. Sunken gardens were used to help cultivate the
crops during the dry seasons and were one of the ways that the farmers would be able to
conserve water. Flood plain cultivation was also a technique used after an El Niño struck
where one crop would be planted and the use of a large freshwater lake formed by the
massive amount of rainfall would provide the necessary water source (Shimada,
1994a:53). Another use of the elements surrounding Peru that the people took advantage
of was the sand dunes, in order to help in the process of preservation of the food being
grown (Quilter, 2014). The sand dunes provided protection against insects and other
factors where food could be stored and consumed at a later time (Eling, 1987:165). Fuel
for fire was somewhat scarce in terms of wood. Fire was incredibly important when it
came to pottery production and other forms of key pyrotechnologies, and so desiccated
llama dung was actually harnessed as a source of fuel at the Late Moche city of Pampa
Grande and Middle Sicán workshops such as Huaca Sialupe to complement hardwood
fuels (Goldstein, 2007). Terracing was also an innovative way in which highland
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Peruvians were able to grow large quantities of food on otherwise uncultivatable
mountainside terrain. Terracing involved cutting into a hillside and engineering the
terrace in a way that allowed for ample drainage and fertility of the soil (Quilter, 2014).
Cultural History
There have been several chronological schemes developed for the ancient Andes,
but the Rowe-Menzel (1967) chronology is the most widely used. The chronology
attempted to classify the different periods by not incorporating large-scale events and the
fixed calendrical system. However, the Rowe-Menzel chronology points out that it is not
unusual for societies along the central Andes to experience different cultural events at
separate times from each other. This means that there needs to be fluidity when observing
and discussing the chronology that is experienced by those in Peru. The Rowe-Menzel
chronology follows cultural shifts such as the introduction of pottery, the ever-changing
styles and uses of the ceramics, as well as the redistribution of power when a new group
arises. However, this particular system was based on the ceramic chronology of the Ica
valley on the south coast. While broadly applicable to most of the Central Andes, each
region does in fact require its own particularistic chronological and contextual
assessment.
The Lumbreras chronology was also developed in the Ica region. However, the
chronology created by Lumbreras (1968) was strongly guided by a Marxist cultural
evolutionary framework. The different phases reflect that of society moving along a
linear developmental trajectory, from the original groups who inhabited the land to
complex hunter-gatherers, agriculturalists, and the development of large-scale ceremonial
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societies marked by socioeconomic inequality. Whichever chronology is used, there are
always revisions and alterations that are made in order to accurately describe the society
in observation. Not every timeline is going to be applicable for every context. Except for
the broadest of generalizations, the northern north coast chronology is different than the
southern north coast chronology. In the next section, a brief overview of the cultural
chronology on the north coast of Peru will be examined.

FIGURE 3.2 Sequence of principle regional cultural developments on the coast
of Peru. Drawing by Haagen Klaus (2016).
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Preceramic Period
The Preceramic Period can be divided into the Early, Middle and Late Preceramic
phases which encompass certain trends and iconic events that take place in each period.
The Early Preceramic Period (between 16,000 and 14,000 BCE to around 9,000 BCE)
involved the South American chapter of the peopling of the New World. Sites in South
America reveal that there was minimal communication and trade among the neighboring
communities and most of the earlier sites lack a present fairly minimal archaeological
picture. However, the adaptation to the ever-changing environmental conditions can start
to be depicted when looking into the Early Preceramic Periods (Quilter, 2014).
The Middle Preceramic Period (around 9,000 BCE to 5,000 BCE) experienced an
increase in the number of individuals living in the region as well as a shift in ecological
adaptations. Initial steps toward domestication of local resources and adaptations to the
hostile environmental conditions were reflected in the areas in which people established a
foothold. There was an emergence of specialization as well as separation that was noted
by Rick (1980) who documented year-round occupations that allowed for the permanent
settlement along the coast and the highlands. Although there was scattered evidence of
increased population size and incipient domestication throughout the region, there is
evidence to support the shift to adapting to the local environment (Quilter, 2014). There
is even evidence of ceremonial rituals that may have taken place, specifically when it
came to a death of a community member.
Dillehay (2011) documented four important patterns from the long-term
excavation of multiple Preceramic sites in the Zaña and Jequetepeque valleys. The
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patterns are observed from archaeological data, sociocultural, and techno-environmental
contexts. The study examined a large database of information from technical reports,
dissertations, theses, and journal articles to provide interpretive data for the research. The
initial find was that the first original settlements into Peru are now submerged
underwater. Second, the shift from foraging to farming was not as widespread, uniform,
or rapid as had been originally been hypothesized. There were also findings that support
an uneven, non-linear, and mixed development of Preceramic societies due to
environmental, social, economic, and other factors. Finally, Dillehay (2011) addressed
the theory that every community did not always accept the new emerging group rituals,
cultivation, and socioeconomic policies that came from a shift in power, rather some
communities maintained the previous cultural practices. Instead of the cultural unity
assumed by many past works, there was actually a high degree of cultural diversity
maintained throughout the Pleistocene and early-mid Holocene era (Dillehay, 2011).
Dillehay et al. (2017) work at the famous Huaca Prieta mound on the shores of the
Chicama valley also wrote a revolutionary book that called into question the original
themes of early human movement and the knowledge that the indigenous people held
about inland and marine resources. The dates from Huaca Prieta showed the oldest
timeline for the entire north coast, putting a human occupation there from around 12,500
BCE. The book also explored the diachronic record of human occupation to about 3,000
BCE showing the long, slow, developmental arc of marine and terrestrial-specialized
Preceramic peoples, societies, rituals, and ontologies emerging side-by-side. The
evidence suggested an early coastal lifeway of diverse food procurement strategies. The
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individuals had extensive knowledge of the resources available in different environments
as well as detailed understanding of economic organization (Dillehay et al., 2017).
Through the examination of pebble tools, ephemeral cultural features, and the food found
at the site of Huaca Prieta showed evidence of human transport and consumption
(Dillehay et al., 2017). This particular article challenged the way of thinking about the
Late Pleistociene era and Early Holocene communities and the lifestyles of those that
lived during this time.
The Late Preceramic Period (5,000 to 3,600 BCE) saw the emergence of regional
distinctions in Peru due to the different adaptational strategies between the neighboring
communities. Towards the end of this sequence, cultural complexity began to emerge.
Moseley (1975) presented the hypothesis that instead of coastal Andean societies relying
on a maize agriculture as the requisite economic foundation for social complexity, rich
maritime resources were the trigger. However, it seems as through the combination of
coastal maritime resources and terrestrial of agricultural resources allowed for the
emergence of social complexity in this phase (Quilter, 2014; Dillehay, 2017). During this
particular phase, maize was of minimal importance, and cotton was the staple crop of the
coast that allowed for the production of nets to catch fish, fishing lines, and clothing. The
chili pepper was also incredibly important in the consumption of fish and was thus
abundant among the coastal communities. There is possible emergence of an early
hierarchical forms of social organization (even if centralized around family groups) as
well as an integration of religious practices that are were embodied in the communal
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construction of mounds of varying sizes (Dillehay, 2011, 2017) where ritual activity
occurred.
Initial Period and Early Horizon
The Cupisnique culture is recognized as the first complex society to emerge on
the north coast of Peru, and the Lambayeque region was one if its centers beginning
around 1500 BCE. The Cupisnique phenomenon emerged within a core region spanning
the Chicama, Jequetepeque, and the Lambayeque valleys. This chiefdom integrated a
diverse group of people on an inter-valley level (Elera, 1998). The ceremonial structures
most commonly associated with the Cupisnique include Huaca de los Reyes, Limoncarro,
and Huaca Lucía. These structures indicate a successful social and religious integration of
the valley populations (Shimada, 1994a). The art depicted during the Cupisnique period
was relatively crude, often depicted on monochrome blackware vessels via incised lines
or sculptural representation of flora, fauna, a class of supernatural decapitator entities,
psychedelic transformations of humans into animals, and vegetal metaphors of fertility
(Shimada, 1994a, Klaus, 2014). The ceramics were typically in the form of stirrup-spout
bottles. Not much is known about the decline of the Cupisnique, but it is hypothesized
that an El Niño event and possible tsunami dealt them a doubly destabilizing blow around
600 BCE. (Elera, 1998).
The Salinar emerged after the Cupisnique with main settlement patterns located in
the highlands and steep slopes on ridgelines. Based on the location of the settlement
patterns, defense was a major factor as well as locations chosen to control access to the
MEC (Shimada, 1994a). This is the first time in north coast history when defensive
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architecture emerges (Shimada, 1994a). The Salinar was also characterized by coastal
expansion based on evidence from the settlement locations of the upper-valley,
commitment to controlling neighboring highlands, and stone pillar-and-fill construction
techniques and “megalithic” construction at the Salinar and Layzón sites (Shimada,
1994a). Salinar ceramic styles are considered to be a hybrid of costal and highland
traditions. The art typically resembled oxidized wares and included stirrup-spout bottles,
spout-and-handle bottles, as well as modeled-figure spout-and-bridge bottles (Shimada,
1994a). Their typical techniques included appliqué, incision, and patterned burnishing
with slip decorating. The decline of the Salinar is again not well studied and most likely
occurred around 200 BCE (Shimada, 1994a).
With the downfall of the Salinar, the Gallinazo culture rose around 200 BCE. The
strongest influence of the Gallinazo is shown in the Chicama, Moche, Virú, and Santa
valleys but can be seen all along the north coast (Klaus, 2014). Their architecture differed
than that of the Cupisnique in that adobe bricks and platform mounds were being used for
housing and ceremonial structures. Large corporate structures started to emerge like the
Gallinazo Group in the Virú valley (Millare and Morlione, 2009) and perhaps the very
first beginnings of the Huaca de la Luna (Hastings and Moseley, 1975) to indicate the
loose unification of individual valleys by an extended chiefdom. The art style
characteristic of the Gallinazo culture included pedestal-based bowls, stirrup-spout and
stirrup-bridge-spout bottles, negative painting, white-on-red, incision, triangular
puncturing or stamping, and anthropomorphic and zoomorphic modeling (Shimada,
1994a). The art, construction, mortuary patterns, and genetic links connect the Gallinazo
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to the later Moche culture (Donnan 2009; Shimada 2010). The influential nature of the
Gallinazo among the roots of the north coast therefore continued not only biologically but
also culturally and has been increasingly observed throughout the Moche reign and
beyond (Donnan 2009; Klaus 2014a; Shimada and Maguiña 1994).
Early Intermediate Period
Following the Gallinazo, the Moche were the primary cultural power of the north
coast phenomenon for most for the first century CE. Chronologically, they have been
traditionally been divided into five different phases that are distinct in cultural, artistic,
political, and territorial characteristics. When analyzing the different phases, the
similarities between past north coast cultures and the emerging Moche systems provide
evidence for a relatively gradual emergence of change rather than being born from
abrupt, discontinuous, or rapid changes (Shimada, 1994a). Even though there are specific
characteristics that classify each phase, the Moche culture still reflects, retains, or
references certain Cupisnique, Salinar, and Gallinazo traditions among the earlier phases
as well as differences between the northern and southern north coast of Peru. Still, the
dynamics of the differing political and cultural transformations, territorial expansion, and
social systems on the northern and southern north coast of Peru differed in the timing and
placement of the Moche occupation (e.g., Benson, 2012; Klaus et al., 2018). In order to
fully understand the transition of the north coast, an in-depth analysis of the phases must
be considered.
The Early Moche period on the northern north coast corresponds to Moche Phase
I and II (100-300AD) in the south. The Early phase is classified as the shift from the
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previous dominant Gallinazo culture to the Moche culture. The information gathered
about the Early Moche phase is mainly derived from the burials and offerings found at
only a few different sites (Shimada, 1994a). Gift giving and the common religious beliefs
unified the elites during the phases of sociopolitical changes (Shimada, 2010). The
Moche elite that emerged had access to and knowledge of the economy and sociopolitical
organization that was set in place by the Gallinazo (Shimada, 1994a). It may have in fact
been Gallinazo lords who invented what we call “Moche” in the first place. The
knowledge of the previous systems allowed for the combination of old and new
ideologies, forms of organization, and religious thinking that eventually led to the
complete hegemony of the Moche elites (Shimada, 1994a; Bourget, 2016). However, the
“unification” of the non-elites was functional, and it focused among the farmers, fishers,
artisans, and camelid herders involving their integrated participation in the elite’s
regional political economy (Bawden, 2001). Just how ideologically or socially integrated
the diverse groups of Moche commoners were remains a very contested question.
Artistic similarities can be seen among the stirrup-spout bottles and styles from
the Salinar and Gallinazo highland art and Cupisnique techniques (Shimada, 1994a).
However, the persistent geopolitical bipartition along the north coast began during the
Early phase and continued well beyond the fall of the Moche. There were probably many
worlds of the Moche (Benson, 2012; Klaus et al., 2018) but on the largest of scales, there
was a “northern” Moche and a “southern” Moche, distinct in their art styles, forms of
organization, and other features. Regional dominance seems to have oscillated between
the northern and southern halves. The Sipán polity in Lambayeque was located in the
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core of the northern part of the north coast and the southern Moche-Chicama region was
the two cores of the Moche world (Donnan and Castillo, 1994a; Shimada 1994b).
The Middle Moche (300-500 CE) is known as the Moche “golden age” because
throughout the next two phases the Moche gained political and territorial domination of
the Piura to the Huarmey valley and their art styles reached a technical apogee. There was
a power shift that saw the dominance of the north Moche decline as the southern MocheChicama polity eclipsed all competitors and expanded as far south as the Huarmey valley
of the northern central Peruvian coast (Shimada, 1999). A multi-tiered, hierarchical class
system emerged depicted by mortuary treatments and settlement patters that depicted a
small group of individuals that were political or religious elites that held the power
(Millaire, 2002). During the Middle Moche period is also when the Huaca del Sol and
Huaca de la Luna reached their maximum size and influence at the center of the southern
Moche and as the political and religious center for the entire region (Klaus, 2016).
Phase III (300-450 CE) started with two major polity centers, one in ChicamaMoche region where fast and forceful territorial expansion began and one in the northern
section of the coast in Lambayeque Valley Complex. This phase for the southern polity is
the era of cultural refinement and artistic crystallization (Larco Hoyle, 1948). However,
there is a lack of evidence for Moche occupation in the southern north coast of Peru due
to a few possibilities. Shimada (1994a) argues the possible outcomes for the
underrepresented complexity of Moche occupation could be due to the habitations being
destroyed over time, Moche control being weak, later occupations cause obscurity in the
identification of earlier occupations, or the deposits left behind are difficult to identify.
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On the northern north coast, there is no evidence of aggressive southern Moche
territorial expansion during Phase III or IV into the Lambayeque Valley Complex.
However, the Sipán pyramid complex, which was a major regional ceremonial-funerary
center, was a crucial marker of territorial and political power that was located on the bank
of the Reque River. The pyramid complex allowed for control over the riverbank (Kosok,
1965; Shimada, 1982, 1987a), the location also allowed for the control of the Collique
intervalley canal, which was the MEC for region during the Middle and Late Moche. The
control of the MEC was crucial for the next phases because the upcoming shift in power
to the northern north coast of Peru required advantages such as the control of the MEC.
Moche IV (450-550 CE) continued to see a divide in the northern and southern
polities. The southern sector saw a significant drop in the population size and a large
number of cemeteries that begin to appear (Shimada, 1994a). The inferred change in
demographic structure and shift in migration patterns from hilltop settlements to fishing
grounds could have been due to the Moche intrusion and an increasing demand for an
expansive agriculture output (Shimada, 1994a). There also was a shift in the art and
ceramics that were being produced. No longer were the pieces unique and specific for
each region but instead there appeared to be a uniformity of traditional style and mass
production of similar ceramics that is predominant in the later Moche phases (Shimada,
1994a). The northern sector settlements also demonstrated the ceramic uniformity and
similarities. The site alignments followed a rough pattern of north-to-south in a linear
pattern that demonstrated a preference for a mid-valley settlement pattern with previous
Moche occupations (Shimada, 1994a).
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The organization of Moche IV society was either a confederation of associated
competitive chiefdoms (Shimada, 1999) or multiple decentralized non-state polities
realigned by religious systems into new social configurations (Quilter and Koons, 2012;
also see Shimada, 2010). With the beginning of Moche V, a dramatic and unprecedented
shift in power unfolded.
Shimada (1994) classified the cultural transformation that happens during the end
of Moche IV and Moche V as the total collapse of the southern sector of the Moche
political system. There is an abandonment of the capital in the southern sector followed
by an unprecedented nucleation that takes place at the urban sites in the northern sector.
There is evidence of sand-sheet invasion of cultivated fields and canals that could
explain the increase in stress of the southern sector and the need to relocate the political
centers (Shimada, 1994a). The settlement pattern shifts along the coast became
systematic responses to the widespread population pressures due to the declining
agriculture productivity and decrease in precipitation (Paulsen, 1976). Evidence of
decrease in rainfall is seen through ice core data and a shift in the crops being planted
based on the amount of water needed to survive related to a mega-El Niño event around
550-600 CE (Shimada, 1994a). Also, the new site locations in the northern sector were
not settled to meet defensive needs but likely what mattered was proximity to the MEC,
control of water, and foot traffic from the north and south coasts (Shimada, 1994a). The
establishments of the Pampa Grande and Galindo, both near the MEC, became the center
of the Lambayeque Valley Complex and Moche valley, respectively, and were the
heartland of the new centers of power (Shimada 1994a and b; Quilter 2014; Klaus 2016).
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Middle Horizon
Following the Moche reign, the Sicán (900-1375 CE) culture emerged with the
Lambayeque region as its heartland. The Sicán civilization can be divided into three
separate distinct time periods: The Early Sicán (800-900 CE), the Middle Sicán (9001100 CE), and the Late Sicán (1100-1375 CE) (Shimada, 2000).
The Early Sicán was short-lived and did not leave much material evidence of its
existence, therefore not much is known about the early developments of Sicán leading to
a rapid emergence as a dominant regional power in the Lambayeque region and
eventually most of the north coast as a whole (Klaus, 2008). The ceramics that were
found during the period were highly polished and displayed reduced blackwear. The
types of ceramics found during the time period were similar to that of the Moche V
ceramics and displayed highland Wari and Cajamarca substyles (Shimada, 1990, 2000).
The most popular and common iconography depicted in ceramics was that of the Sicán
deity, or Huaco Rey. The deity is typically wearing an elaborate mask and ear ornaments
and can be seen among the high-status burials. The image of the deity or lord can be
made out of a variety of materials including gold, copper, and ceramic.
The Middle Sicán period represented the climax of the culture due to the increase
in political and religious structures based around existing regional cultural processes and
trends (Klaus, 2008). The religious funerary complex in Pomac desert forest was the
capital during the period and Sicán was a theocratic, state-level society (Shimada 1990,
2000, 2014a, 2014b, 2014c; Klaus 2016). The Lambayeque region also contained a local
population that was multiethnic and internally probably quite diverse with differing
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identities. Yet, most of the locals were Muchik, or ethnically Moche descendants (Klaus
2008, Klaus 2016), however the Moche lords were most likely of non-local origin
(Shimada et al., 2004; Klaus et al., 2017) Labor tax was implemented during this period,
which was reflected in part by specifically marked bricks in huaca constructions that
symbolized specific communities and groups of people that helped to build the structures
(Klaus, 2008). The Middle Sicán culture was technological, and carried out advanced
metallurgy, construction techniques, large-scale irrigation systems, camelid pastoralism,
marine resource exploitation, and bronze production (Shimada, 1982). All of these
technologies and advancements from previous cultures paved the way for the possibility
of long-distance trade networks that were vital to the success of the Middle Sicán. The
long-distance trade network spanned from modern-day Colombia to Bolivia, and it was
integral in the economic success of the society as well as how alliances were made and
new territories were explored (Klaus, 2008). Trade involved exchange of goods from the
coastal Sicán population in exchange for access to water sources and raw materials from
neighboring highland communities. Expansion was not based on militaristic subjugation
but rather creating alliances with lords and lineage heads in order to expand territory
(Prieto, 2010).
The Late Sicán period began with a 30-year drought that was a result of a massive
El Niño event that occurred at the end of the Middle Sicán period (Klaus, 2016). The
drought caused significant instability among the local communities and led to revolt
where the monuments and religious structures of the Sicán lords were burned and
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abandoned (Shimada, 2000; Klaus et al., 2016). A new capital emerged at Túcume and
power shifted back to the local lords, presumably of Muchik origins (Klaus, 2008).
Late Intermediate Period and Late Horizon
The El Niño that broke the back of the Middle Sicán civilization seemingly
ignited the spark of expansion of the Chimú culture along the southern north coast due to
the destruction of the intra-valley irrigation networks (Klaus, 2016). No longer was the
power held in the northern north coast, and it but shifted back to the southern north coast
area. The first wave of expansion at the start of the Chimú empire started with the
consolidation of the Moche valley under King Guacricaur (Klaus, 2008). The second
wave of expansion (1200 CE) under Ñançenpinco that expanded to the banks of
Jequetepeque River and the final expansion took place under King Minchacamanhat that
conquered the entire Lambayeque Valley Complex and extended north to Tumbez and
south to the outskirts of modern Lima (Richardson et al., 1990). The Chimú empire was
less concerned about the daily comportment and belief and instead focused their energy
fulfilling political and economic agendas through strategies of indirect rule (Klaus, 2016).
Also during the Chimú era, local ceramics lacked careful craftsmanship and were massproduced, however, there were common depictions of water and the ocean were
displayed on murals and other pottery goods (Jackson, 2004; Pillsbury, 1996). The
entirety of the Chimú empire was administered from their capital of Chan Chan at the
mouth of the Moche river. It was the largest pre-Hispanic Andean city ever documented
and spans over 25 square kilometers. In Lambayeque, the site of Túcume became the
regional administrative center with other monumental satellite sites such as Chotuna,
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Chornancap, Huaca Taco, La Pava, and others throughout the region (Heyerdahl et al.,
1994; Wester, 2010).
When the Inka came to the north coast of Peru and encountered the Chimú, the
Chimú refused to peacefully abdicate their power and become a subaltern client within
the Inka empire. Conflict was inevitable. Around 1460 CE, an Inka army led by Topa
Inca Yapanqui supposedly defeated the Chimú forces and continued on to conquer the
rest of the north coast (Klaus, 2008). The Inka enforced labor tax systems that allowed
for the resettlement of distant regions and helped in maintaining control of the newly
acquired territories (Klaus, 2008). However, even though Inka rule was unquestioned,
they also ruled through various indirect means, and the local political structures, systems,
languages, ideologies, identities, and economic foci of the newly acquired territories
remained relatively unchanged (Klaus, 2008). The most logical reason for lack of major
transformation is most likely due to the deeply ingrained culture that was already in
place, the relatively decentralized nature of settlement (unlike that of the Inka heartland),
and that the north coast was only subjected to the Inka rule for a less than a century
(Ramírez, 1990). All of these factors are important to keep in mind for the next phase of
events and the new ruling class that emerges and takes control.
Contact and the Colonial Period
Before the Spanish physically arrived on the north coast of Peru, an epidemic of
deadly pathogens (probably smallpox) traveled south along the trade routes from Panama
and caused mass mortality around the 1520s (Cook, 1992). The colonization of Peru by
the Spaniards was driven by many factors, including a desire for increased personal
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wealth rapidly for the Spaniards as well as the expansion of market economies of the
Spanish state (Klaus, 2008). After Pizzaro and his party arrived in South America, the
first major battle that occurred was between the Inka emperor and his army and the
Spaniards. This pitched battle was a massacre of the Andeans at the hands of the
Spaniards, and it was a crucial turning point in Andean history (Guilmartin, 1991; Silva,
2005). In November of 1533 the Spaniards were able to finally consolidate power by
conquering Cuzco and driving emperor Manco Inka to Vilcabamba after losing both
Cuzco while a new port was founded at Lima (Klaus, 2008). In the early days of the
colonization of Peru, the economic system started out with melting down Andean wealth
but then quickly moved to the extraction and exploitation of natural resources and human
labor (Klaus, 2008). With the interest in creating large-scale farming and exploiting
resources, the encomienda system was developed.
The encomienda system gave itself a right to tax the indigenous population along
with a requirement of labor and in exchange for protection and direction on how to
convert to Catholicism (Klaus, 2008). Local lords or lower-level Spanish authorities that
would try to maintain control of the communities typically administered these labor
systems. The system was an attempt to merge the traditional European mercantile mode
of production with economic systems of the indigenous populations. The missionaries
also took advantage of the encomienda system by creating this idealized version of the
church as a sanctuary from the conditions the laborers faced everyday (Klaus, 2008).
Although the Church had its own agenda when it came to utilizing the system, the Church
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generally aimed to gather followers and convert them in order to help fund the Church’s
own economic ambitions and also to wipe out, or extirpate, indigenous religions.
However, these early efforts system were not executed well and descended into
chaos, failure, and even more human suffering. Diseases killed the laborers and the
revolts that happened caused the system to become fragile (Andrien, 2001). While
tensions continued to increase among the local laborers in response to the unsettled and
violent nature of Colonial society, the Spanish increased taxation and increased the
intensity of the extraction methods (Davis, 1984; Klaus, 2008). Although murder of the
lords was not unheard of, for some communities in the Lambayeque Valley Complex a
non-violent revolt was more common. Typically, resistance in the Lambayeque valley
would consist of theft, hiding goods from those in charge, or fleeing the area in order to
find sanctuary somewhere else (Klaus, 2008). The Spaniards would also push back in
order to maintain tenuous control of their fragile society. It was not uncommon for
castigated individuals to be put on display in a town’s Plaza in order to be made an
example of and as a warning to others who were thinking about revolting against those in
charge (Figueroa and Idrogo, 2004).
With the emergence of the new labor systems and introduction of European
domesticated animals, the environment began to change notably. The elimination of
native camelids by the late 1500s or early 1600s was an inevitable outcome to the
increase in demand for leather and soap (derived from cattle and pigs) as well as the
competition for grazing space with the newly introduced domesticated animals (Klaus,
2008). Pig and cattle were introduced into Peru and were the cause of destruction to
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indigenous lands and resources. The animals would wonder into crop fields and destroy
the field as well as irrigation canals needed for the transportation of water to the fields.
The deforestation and erosion of Peru during the time of the Spanish conquest was
directly related to the increase in the cutting down of trees for hardwood fuel and also the
increased desertification driven by repeated mass plantings of a single crop such as sugar
cane (Klaus, 2008).
Around the 1560, the encomienda system started to fail and everything started to
fall apart (Adrien, 2001). However, King Phillip II enforced Spanish style settlements
that forced the indigenous population to live and purchase goods from merchants for
credit (Burkholder and Johnson, 1998). The move to create these settlements was a tactic
used to try to consolidate and regain control of local communities. By 1572, the last
refuge of the Inka civilization located in Vilcabamba was taken by force and the emperor
beheaded. With the lands in disarray and revolts continuing to occur, the Spanish system
was failing (Klaus, 2008). The Spaniards tried to gain control of an already crumbling
system, which led to more instability, and ultimately the downfall of the institutions
originally imposed upon the Andean cultural landscape.
Conclusion
The chapter highlighted important geographical conditions and environments of
the Andes and the north coast of Peru. The varying climates and precipitation shaped
farming techniques, the nature of domesticated animals, crops, and settlement patterns
along the mountain ranges and coastline. Natural disasters have also influenced the way
in which the communities survived as well as adapted to the dynamic but hostile
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environment. Special techniques that required extensive irrigation canals created a unique
watering system for the crops and also a mechanism for control over other groups of
people and the resources they obtained.
The second half of the chapter presented a basic exposition of the cultural history
of the north coast of Peru. Whether expansion happened due to conflict, growth of trade
networks, or colonization, each time period demonstrates unique and innovative
configurations of utilization of natural resources, ideologies, political systems, and other
cultural dynamics that trended towards larger and ever-more complex societies over time.
With the background now established, the next chapter explores the evidence of violence
in the Andean past and within the north coast of Peru. A focus on trauma, violence, and
sacrifice provides a further contextualized, nuanced, and deeper understanding of these
societies and potential the roles of conflict therein.
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CHAPTER 4: THE BIOARCHAEOLOGICAL RECORD OF VIOLENCE IN THE
ANDES AND ON THE NORTH COAST OF PERU

Introduction
Bioarchaeological studies of trauma and violence have emerged from the study of
human skeletal remains from around the world (Larsen, 2015). Parallel work in the
Andes is historically a more recent process, partly because modern bioarchaeology is a
recent development in the region. Trauma studies encompass a wide variety of methods,
perspectives, concentrations, events, and individuals within each case. In the vein of
contextual bioarchaeology, each study really must be seen as unique to a particular time
period, location, or event that might have caused the injuries, and thus allowing for a
greater understanding of causes and reasons for the presence of trauma. This chapter will
present an overview of the ever-growing body of literature on trauma and sacrifice on the
north coast of Peru and the broader Andean world.
Given the remarkable and often very well-preserved nature of the archaeological
record in Peru, it is paradoxical that there in fact exists a dearth of studies of skeletal
trauma, but for those that do exist, the bioarchaeology of trauma in the central Andes is
overwhelmingly skewed towards sacrifice. Although ritual killing represents an important
topic in the analysis and understanding of ancient lifeways and religious ideologies,
overemphasis on this issue can cause many other dimensions of trauma being overlooked.
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At best, such an overemphasis creates a myopic kind of bioarchaeology, and at worst, can
devolve into a fetishistic relationship with the study of ritual violence.
This chapter will present an overview of relevant case studies and literature
published on violence along the north coast of Peru and a few neighboring regions and
how each one of the selected articles plays a role in the advancement of knowledge in this
subject area. Highlights of sacrifice, structural violence, identification of weapon types
from violent trauma, childhood trauma, accidental, injury related, interpersonal violence,
and ritualized killing will be presented in order to give a broad perspective of the
literature. This chapter also contains elements of a constructive critique of earlier trauma
and sacrifice studies to shed light on where there are gaps in studies as well as where
trauma studies need to be headed. Based on this literature, key concepts and theories
developed about certain areas can be synthesized and compared to the data gathered
within this study.
Trauma in ancient Peru
As any other region around the world, the north coast of Peru has a deep and rich
bioarchaeological record reflecting the lives, societies, and histories of the peoples that
once inhabited the area. The literature presented on trauma and sacrifice in Peru is no
exception. Since the beginning of this line of investigation in Peru, there has been a trend
involving multiple studies of ritual killing and sacrifice. Indeed, Peru was once a hotbed
of ritual violence, and it left a remarkable and attention-grabbing record. Yet, when
sifting through the literature, there are comparatively very few articles on other kinds of
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trauma, accidental injury, interpersonal violence, and activity-based injury that are
unrelated to sacrifice.
Historical Beginnings: Initial sparks of Peruvian skeletal trauma studies
Max Uhle (1856-1944) is considered to be the father of scientific archaeology in
Peru and was the first to combine concepts of horizons, seriation, and ethnohistoric
insights to establish a pan-Peruvian stylistic chronology. It was with Uhle’s (1991[1903])
initial work at the oracle center of Pachacamac that provided the first evidence of
sacrifice within ancient Peru. The burial site contained females that were from the Inka
occupation and provided physical evidence of neck ligatures that were associated with
sacrifice. Uhle (1991[1903]) hypothesized that these sacrifices were associated with an
Inka ritual known as capacocha. The capacocha events emphasized the importance of
young sacrifice victims whose lives were offered to propitiate ancestors and maintain the
presence of life-giving water in the world. In order for the ritual to be successful, the
body of the sacrificed individual needed to maintain its integrity throughout the
individual’s death (Uhle, 1991[1903]). Uhle also worked briefly on the north coast at the
site of Moche. There, at the small mountain of Cerro Blanco, he found incomplete
skeletons and isolated crania (Ulhe, 2014[1913]) and were eventually linked to the
traditional Moche mountain sacrifice practices (Benson, 2012). Although Uhle may have
initiated the studies of skeletal trauma in Peru, it was not until 83 years later that a
modern focus on sacrifice and trauma began.
However, before turning to the influential work of Verano (1986), there were two
other key early, post-Uhle developments that need to be highlighted. The first of these is
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the collection and studies of Ales Hrdlička (1869-1943). Hrdlička was the founder of the
American Journal of Physical Anthropology and is known for the contributions made to
the human skeletal collection at the Smithsonian Institution. Hrdlička was interested in
collecting remains that only had unique pathological conditions and trauma. In the early
20th century, Hrdlička scoured the surfaces of several pre-Hispanic cemeteries already
devastated from decades of looting on both the central and north coasts of Peru. He quite
selectively collected crania and just the particular postcranial bones that had unique
characteristics. Today, we would view such activity as an unethical gathering of remains
with no context to accompany the bones and little to no knowledge of the individual or
population they came from. Today we have standards and scientific approaches to avoid
such incomplete and inconsistent practices of data collection: however Hrdlička’s
collections did provide a broad spectrum of pathological skeletal specimens (including
trauma) across many different groups including remains from Peru (Merbs, 1983).
Still, the biggest impediment to the development of physical anthropology and
bioarchaeology was ironically one of the most important archaeological field projects of
the 20th century: the iconic Virú Valley Project of the 1940s. The project was
revolutionary in that the goal was to create a holistic study of the entire cultural history of
a region – the small Virú valley on the north coast of Peru – and modern approaches to
settlement pattern research, seriation, ceramic analyses, and more emerged from this
work (e.g., Strong and Evans, 1952; Willey, 1953). Integration of social anthropologists,
geographers, ethnohistorians, and archaeologists in the study was truly multidisciplinary
and ahead of its time. The project created a healthy working relationship between the
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Peruvians and the foreign Peruvian archaeologists (Schaedel and Shimada, 1982). The
project revealed that there were long-term interactions between pre-Hispanic populations
and the social and natural environment (Schaedel and Shimada, 1982). The interaction
meant that the local inhabitants were able to learn about the land and utilize it in order to
be successful in the environment (Schaedel and Shimada, 1982). However, the Virú
Valley Project failed to include a physical anthropologist among the group of researchers.
The issue here was that the project was then used as a basis or a template for Peruvian
and foreign research projects for the following several decades. Human remains were, in
essence, sidelined and made invisible.
Although all three of these key components are important in understanding where
the modern directions of research began. Verano (1986) ignited the excitement and
popularity of future sacrifice and trauma studies and the broader bioarchaeological
approach in general. Verano (1986) examined a mass burial at the site of Pacatnamú that
dated to the Chimú occupation. The 14 mutilated individuals were remains of youngmiddle aged men who showed signs of throats being slit, chest openings, and forcible
removal of body parts (Verano, 1986). The study was uniquely interpretive for the time:
the body positions of the individuals, with the ropes around the ankles and wrists as well,
artistic representations, and other elements of context came together and indicated this
was an example of prisoners or captives who were ritualistically killed (Verano, 1986).
This work helped shine the spotlight on the potentials of bioarchaeology and trauma, and
it stimulated a new wave of graduate student training and professional studies that
exploded over the three decades.

64

Initial to Early Intermediate Period (1500 BCE-900 CE)
Today, the bioarchaeological literature on the north coast of Peru and the Central
Andes more broadly is coherent enough to consider reconstructing some of the broader
patterns of violence. Rossen and Dillehay (2001) examined a Preceramic site and
identified a different type of trauma in the Zaña valley. A burial pit with remains of cut
and snapped bones were found and hypothesized to be a form of ritualized cannibalism
(Rossen and Dillehay, 2001). Now although there is not enough evidence to support the
claim of ritualized cannibalism at the site, this study is unique in that it is one of the very
view literatures on the Preceramic era on the north coast of Peru. The process of
cannibalism, cutting, and bone breaking was hypothesized to represent the broader
ritualization of spiritual danger in transitioning to hunter-gatherer to horticulture. Little is
known about the Preceramic occupation because of the lack of preservation and
environment of the identified sites.
The first evidence to appear in the archaeological literature to come from the
Initial or Formative period is that of the Cupisnique culture (1500-650 BCE). Elera
(1986) and Gillespie, (1998), were just a few of the works to emerge from the Cupisnique
era. Most of the Cupisnique-related literature until recently took one look at Cupisnique
art and assumed sacrifice was part of their ritual world, but more recent studies (Klaus,
2008; Jones, 2010) provide an argument based on lack of evidence for any physical
practice of human sacrifice (Klaus, 2016). That is, although artistic depictions and
decapitator entities are presented in the Cupisnique culture, there is currently no physical
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evidence of human skeletal remains documented with marks associated with sacrifice
during this period.
Elera (1986) identified a ceremonial center called Morro de Eten in Lambayeque
that presented possible evidence of human remains eroding out of a nearby mountaintop
temple and presented the possibility of the earliest ritual sacrifice on the north coast. With
further research needing to be done, these initial observations led Elera (1986) and Klaus
(2016) to consider the locations to start testing the hypothesis of human sacrifice in the
Late Cupisnique era.
Gillespie (1998) also tackles the issue of trauma in late Cupisnique period by
studying remains from cemeteries documented at Puémape and Morro de Eten. He
identified only two possible cases of trauma, however the most likely scenario and cause
for the trauma is accidental injury. Other than the two accidental trauma cases, trauma
was conspicuously absent (Gillespie, 1998).
Possible child sacrifices were also being identified during the early Formative era
on the central coast at Ancón (Burger, 1992a) and the north highlands at Alto Haullaga
(Onuki, 1993), but again, these are suspected ritual deaths; there is no actual evidence of
violent death. Meanwhile, on the south coast of Peru, Formative-era traditions also
involved head-taking. Verano (1995) presented evidence of Paracas decapitation that
eventually influenced and Nasca practices of (800 BCE – 650 CE) trophy head taking and
caching. The trophy heads were not enemies or prisoners of war, but were local Nasca
individuals (Knudson et al., 2009). The severed heads appear to have symbolic of seeds
and the plants would rise up through wounds in the severed heads (Frame, 2001). Similar
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ideas may have been depicted in Cupsinqiue art as well (Klaus, 2014). The Wari empire
also practiced ritualized trophy head taking (Tung, 2012; Tung and Knudson, 2010) and
will be discussed later on in this section.
Back to the north coast, over the course of the past few decades, there have only
been few studies of Salinar and Gallinazo skeletal remains. There is little to no evidence
of conflict that arose during this time, either archaeological or osteological, however,
more studies need to be conducted in order to confirm the lack of documented trauma
during the time period. Gagne (2009) is one of the few articles that tackles the possibility
of trauma in the Gallinazo period among the Santa Valley. There is possible evidence of
injuries resulting from ritualized violence but more work needs to be conducted in order
to support these inferences. As the progression of time continues along the north coast of
Peru into the Early Intermediate Period more and more sacrifice case studies appear in
the literature. This is a function of the fact that more (and according to some, inordinate)
archaeological attention has been directed towards these cultures and times.
The bioarchaeology of the Moche (100-800 CE) has long focused on trauma and
sacrifice studies. Moche art has many recurring images and representations of
supernatural and human decapitators, captives, warrior combat, sacrifice, and
dismemberment that are all represented in a ritualistic setting (Cordy-Collins, 1992;
Donnan, 1978; Donnan and McClelland, 1999). However, unlike the Cupisnique era,
there is some physical evidence of human sacrifice to compliment the representation
found in other lines of evidence.
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Cordy-Collins (1992, 2001a) grasped at the possibility that a burial of a man at
the site of Dos Cabezas was one of the people who conducted ritual sacrifice by
examining archaeological evidence for ritual activity as well as artistic depictions at
Loma Negra (Lapiner, 1976), El Brujo (Franco, Galvez, and Vasquez, 1994), and the Dos
Cabezas project (Donnan, 1994). The only physical evidence for sacrifice that CordyCollins (1992) uncovered in that case was the grave goods in the possible burial of a
person who took on the ritual role of a decapitator. However, the evidence gathered to
support the claim of a human decapitator burial and the art historical evidence is not
enough to demonstrate the presence of ritualized sacrifice.
During the Moche IV-V transition at the Huaca de la Luna Plaza, physical
evidence of over 120 individuals with ritual violence-related trauma were discovered and
the sample mirrored that of the classic iconography of sacrificed victims (Bourget, 1998a,
1998b, 2001b; Bourget and Newman, 1998). In an earlier series of Moche III/IV deposits
at the Huaca de la Luna Plaza (3C) even more human sacrifices were identified (Tufinio,
2008; Verano, 2008a; Hamilton, 2016). At the site of Huaca Dos Cabezas, decapitated
heads of sacrifice victims were located in a separate section of a temple (Cordy-Collins,
2001a; Klaus, 2013, 2016).
With an increase in the number of sacrifice studies starting with the initial Verano
(1986) publication, Verano (2001) synthesized the then-current knowledge of studies of
sacrifice at the turn of the century. Verano (2001) described how to identify the
difference between different forms of human sacrifices, trophy taking, and prisoner
taking. It also was important for Verano (2001) to highlight the limitations of sacrifice
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studies as well as provide guidelines as to what to look for and how analysis of possible
victims should be handled. By including the presentation of the Pacatnamú (Verano
1986) and Huaca de la Luna cases, (Bourget 1997a, 1997b) examples of ritual killing
behavior between two separate cases during the Moche era and Chimú era, respectively.
Verano (2001) also provided really one of the first examples of combining art and
empirical evidence from the archaeological record effectively to provide evidence of
ritualized sacrifice in ancient Peru.
The Late Moche phase also presents cases of sacrifice and ritual killing however,
the cases and literature are far fewer than that of the early phases of Moche. Bawden
(2005) identifies evidence of ideological warfare between the local, non-elite Moche and
the leadership that were promoting a different belief system. Additionally, two women
sacrifices were found at Huaca Colorada (Swenson and Warner, 2012) and at the temple
complex of Arenal (overlooking Ventarrón) there was evidence of a completely
decapitated adult (Alva Meneses, 2012). There was also further evidence regarding
human sacrifice at Huaca de la Luna Platform Platform 3 (Hamilton, 2016).
Verano and Phillips (2016) also conducted bioarchaeological research to address a
larger question about the identities of victims on the north coast of Peru. Across multiple
time periods and different cultural groups, examination of captives being killed provided
further information regarding warfare and expansion of territory (Verano and Phillips,
2016). Although good evidence exists for captive executions in only three different sites
(Huaca de la Luna, Pacatnamu, and Punta Lobos), each of the locations and demographic
profiles of the individuals that were sacrificed show evidence of distinct motivations for
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each group (Verano and Phillips, 2016). The study only further complicates the questions
regarding identity of the sacrificed victims and the nature and meaning of sacrificial
rituals, which in turn calls for more analysis and study of sacrifice.
Study of the human skeletal remains from the royal Moche tombs of Sipán have
also revealed almost no direct evidence of sacrifice among the two dozen or so tomb
retainers from the 16 tombs. Verano (1995) and Bentley and Klaus (2016) reflect on the
evidence for possible sacrificed individuals involving body positioning and unusual agesat-death. Some may have been indeed sacrifices, but were probably killed in very
different ways for very different purposes. Here, sacrifice can be very carefully and
conservatively inferred, but we may never know how these people died for certain.
Meanwhile, in the southern highlands, sacrifice was also major part of ritual life,
but in different ways. The Wari empire (600-1000 CE) was known for their expansionist
nature, militarism-related iconography, and weaponry (Tung, 2007). Some of the most
influential and pivotal findings about the Wari empire come from the work of Tung
(2007, 2012), Tung and Knudson (2010), Arkush and Tung (2013), Kurin (2013, 2014),
and Scaffidi and Tung (2019). These multidisplinary projects provide evidence of trophy
head taking, cranial trauma frequency, patterns among war and settlements, trepanations
related to trauma and how violence shaped identities of the individual living in the Wari
empire. However, what is so unique and crucial to understand about the studies of
violence during the Wari era is the incorporation of multiple different lines of evidence of
traumatic injury including accidental, external and internal conflict, ritualized, structural,
trepanations, and trophy head taking.
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The Wari empire presented a completely different type of tradition and pattern of
violence that was not developed from the north coast rituals. Violent acts were linked to
the possibility of obtaining an elite status for a burial and the maintenance of differing
social statuses and expectations of those in the elite roles (Scaffidi and Tung, 2019). In
addition to war and violence being used to expand territories, there were also annual
formalized confrontations that were constrained and ritualized ways to foresee prosperity
for the following year (Arkush and Tung, 2013). Trophy head taking was also unique to
the legitimization of authority by the military and ruling elites in order to maintain
political power (Tung, 2007; Kurin 2013, 2014). A high level of cranial trauma frequency
is also abundant in the Wari samples in comparison to other Andean skeletal population
indicating a higher prevalence in violence (Tung, 2007).
Late pre-Hispanic era (900-1532 CE)
On the north coast of Peru, the Late pre-Hispanic era encompasses the Middle
Sicán (900-1100 CE), Chimú (1375-1470 CE), and Inka (1470-1532 CE) cultures. The
Sicán traditionally were known to have limited artistic or physical evidence of sacrifice.
After the Moche, sacrifice indeed changed. In some settings, it started to take a different
form that did not affect bone and involved poisoning, live burial, or strangulation via
ligature (Klaus, 2009). Although there was a decrease in the iconography of human
sacrifice depicted in the Sicán era, sacrifice actually became more diverse (Klaus and
Shimada, 2016). There is also some evidence of fractures (Yamaguchi, 1994; Sakaue,
2009) and ritual strangulation (Verano, 2001a) throughout the Sicán era.
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The current wave of work on Sicán ritual killing began with Klaus, Centurión,
and Curo (2010) originally published an article on the excavation of 81 skeletons at Cerro
Cerrillos (900-1100 CE) to further understand the continuity and discontinuity between
the practices of sacrifice from the Late Moche to the pre-Hispanic period. The study
identified the differing practices between the two eras and how the process of victim
selection as well as the concept of personhood started to change (Klaus, Centurión, and
Curo, 2010). Klaus and Shimada (2016) took the analysis of Sicán studies even further by
testing the notion that the decline in visual representation matched that of the supposed
decline in sacrifice. Sacrifice after the Moche did not decline and through contextual
evidence of ideological, political, and symbolic dimensions it was purposed that a shift in
concepts of personhood and meaning of death created an environment for a different kind
of sacrifice (Klaus and Shimada, 2016). Sacrifice started to parallel with calendrical and
climate changes, dedication of sacred spaces, and differing practices between the elite
social class and the non-elite local Muchik peoples (Klaus and Shimada, 2016).
The Chimú era followed and unlike with the Sicán, the local Muchik people under
Chimú rule conducted a significant amount of sacrifice that has only recently started to
come to light. Through the combination of mortuary patterns, biological stress, trauma,
and isotopic variation, Klaus et al. (2016) identified patterns of structure and motivation
for ritualized sacrifice at Chotuna-Chornancap. The sites of Chornancap Norte and Huaca
del los Sacrificios present iconic and traditional practices of sacrifice including victim
demographics, lack of burial goods, and post-depositional alteration of human remains
(Klaus et al., 2016). However, between the Chimú and Inka there were differences in cut
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mark distributions. Local Muchik-style killing during the Chimú era focused on intense
throat slitting and while during the Inka period, it came to was more concerned with chest
mutilation and apparent heart removal. The study provided a reconstruction of the local
Chimú and Inka society before European contact, which showed connections between
maintaining the balance of life and death for both societies.
Toyne (2016) followed the approach established by Klaus, Centurión, and Curo
(2010) by focusing less on the physical evidence of sacrifice and more on the social
identity of victims. At the Templo de la Piedra Sagrada, occupied by both Chimú and
Inka societies, demographic, paleopathological, and body modifications are used to
inscribe social identity of the victims. Biological health profiles were compared to other
burials from Túcume, other sites with sacrifice victims, archaeological context of human
sacrifice at Túcume, ethnohistoric accounts, and perimortem treatment all aiding in the
paleopathologial approach to identifying the victim’s identity (Toyne, 2016). The
individuals reflected biological homogeneity among one another but documented
dissimilarities between the other burials at Túcume with an increase in biological stress
(Toyne, 2016). The study was important in providing possible evidence that sacrifice
victims were gathered from lower status individuals in order to maintain social disparity
and legitimize social inequality (Toyne, 2016).
Prieto et al. (2019) studied the site of Huanchaquito-Las Llamas during the Chimú
that represents the largest child and camelid sacrifice from the New World. The study
detailed the finding of 140 children and 200 camelids found just outside the Chimú
capital city o Chan Chan (Prieto et al., 2019). The mass burial most likely was associated
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with a major rain event that impacted economic, ideological, and political stability (Prieto
et al., 2019).
Another mass burial from the Chimú era containing 180 young and middle adult
males were interred at the site of Punta Lobos on a Huarmey valley beach (Verano, 2007;
Verano and Toyne, 2011; Verano and Walde, 2004). A massive amount of evidence
exists for chest opening and the individuals were males of fighting age. They also were
also buried in ways that suggests a collective act of desecration. The working hypothesis
is that were likely from a local group that challenged the Chimú, failed, and then were
executed (Verano and Walde, 2004). Defining the motivations behind the mass
executions or sacrifice is crucial in the analysis of past cultural events and iconography
associated with the ritualistic behavior. Verano (2007), Verano and Toyne (2011) and
Verno and Walde (2004) all present ramifications of secular conflict, which still involved
the ritualized killing, nonetheless.
There is a pattern of diversity in ritual killings during the Chimú period between
sites from local burials in the Lambayeque valley and other the regional sites. The
different motivations behind the ritual killings are pertinent in the techniques used,
location of the individuals, and care of the sacrificed victims.
The Inka period (1470-1532 CE) did not see an increase in interpersonal violence
as the Chimú experienced; however, crude prevalence of trauma increased (Klaus, 2014).
Ritual violence in Lambayeque continued to persist in this final pre-Hispanic period
(Klaus, 2014) using the same basic approach to blood sacrifice, but a shift in victim
demography reflected new interest in young-middle aged adult females
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(Klaus et al., 2011b; Wester et al., 2010). This local form of ritual violence contrasted
with archaeological evidence combined at different Inka sites across Peru, Chile, and
Argentina that reflects common practice of Inka capacocha sacrifices and other sacred
practices of the Inka culture.
Violence in the Postcontact Era (1532-1750 CE)
Murphy et al. (2010) published one of the first papers to explore the violence and
Spanish conquest and colonialism in the Andean region. They were able to provide
physical evidence of conflict between the Inka and Spanish colonists of people buried at
the site of Puruchuco-Huaquerones just outside of Lima. The confrontation most likely
happened during the siege of Lima or after the conquest of Lima involving the
confrontations between local Andeans and the Spanish and their allies (Murphy et al.,
2010). There was also possible evidence for either low velocity ballistic trauma (and
would be the earliest examples of gunshot trauma in the New World) or blunt force
trauma from maces or clubs that could have been used during the confrontation (Murphy
et al., 2010).
Gaither and Murphy (2012) also examined the transition from the Late Horizon
and Early Postcontact era to Spanish conquest in order to understand how the sudden
change affected children. From the 242 subadults examined, a significant increase in
cranial trauma at site 57A503 at Puruchuco-Huaquerones indicated an intensification of
violence and lethality towards the children in the area (Gaither and Murphy, 2012). The
article highlights the importance of analyzing subadults and how children were not
immune to the changes that came from the shift in power when the Spanish conquest
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started. In fact, they may have been inordinately vulnerable to violence stemming from
social unrest and instability, either directly or indirectly.
On the north coast of Peru and the Lambayeque Valley Complex in particular,
almost no research has been done on trauma and sacrifice on the individuals living during
the postcontact era. The most likely reason is due to the fact that the works on Mórrope
and Eten were the first examples of postcontact trauma research and the first steps taken
in the historic bioarchaeology of Peru (Klaus et al., 2011; Klaus, 2014). The few
instances of trauma are accidental trauma or activity related (Klaus, 2014).
Yet, was Colonial Peru actually less violent? Although trauma is typically
depicted in the skeletal record as physical evidence that can be seen macroscopically and
microscopically, Klaus (2012) called for a broadening of the term violence to incorporate
structural violence that could be considered invisible to the observer in the skeletal
record. Structural violence is defined as violence that occurs due to the creation of a
social structure that prevents certain groups from obtaining the basic needs (Farmer,
2006). Klaus (2012) hypothesized that the culturally induced stressors that are not
depicted by the skeletal record (access to nutrition, water, resources, adequate living
conditions) actually cause lifelong functional injuries throughout an individual’s lifetime.
This model was applied to the interpretation of skeletal pathology from the
Chapel of San Pedro de Mórrope (1536-1750 CE) spanning a sample of 322 burials
containing 870 individuals. Each one was examined for signs of biological stress
(anything from LEH to porotic hyperostosis to growth velocity), evidence of diet, signs
of physical activity, and traumatic injuries. With the use of all the points of examination
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for each individual in the sample, Klaus (2012) noted significant increase in biological
stress among the Muchik during the Colonial era. However, even with the increase in the
amount of stress there was a crude low prevalence of trauma in Mórrope and there was
not a significant difference from the pre- to postcontact population. The call for the use of
structural violence in bioarchaeology created forward momentum for the boundaries of
what violence and trauma encompassed, as well as what the physical evidence of skeletal
biology could show.
The Trauma Conundrum: What about other kinds of violence and injury?
Violence studies can encompass so much more than just the basic identification
and frequency of trauma or sacrifice. Violence is part of the foundation of understanding
social, economic, and political complexities of a culture. Throughout the entirety of
bioarchaeological evidence of trauma in the central Andes there has only been a few
cases of any mention to accidental injuries or activity-based trauma within a skeletal
collection. Even works that mention any form of accidental trauma (Gillespie, 1998;
Klaus, 2008, 2014; Andrushko et al., 2011) are typically not discussed in any great detail
and are superseded by evidence of sacrifice or warfare-related violence. The lack of
connection to cultural history or lifestyles of the individuals exhibiting trauma patterns of
accidental and activity-based injury create an incomplete representation of the skeletal
sample. Activity-based trauma becomes incredibly important when analyzing postcontact
era because there is a shift from ritual killings and traumatic injuries to accidental and
activity based injuries (Klaus et al., 2011; Klaus, 2014). Arguably, there cannot be a more
complete understanding of trauma along the Lambayeque Valley Complex to the north
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coast of Peru when there is a lack in physical evidence, analysis, and explanation of
accidental and activity-based trauma.
With the presentation of some of the literature involving trauma and violence on
north coast Peru, there are emerging patterns about sacrifice and trauma studies.
Combined studies of archaeological, historical, and ethnographical records help to start to
create multiple lines of evidence about warfare, trauma, and sacrifice that occurred
throughout the north coast of Peru. However, the body of past work shows a clear bias
towards case studies that focus on sacrifice rather than focusing on trauma more broadly.
Through descriptive studies of sacrifice, changing patterns of sacrifice, parallelism in
physical evidence and art depictions of sacrifice, life histories of the victims, and the
ritualized forms of captive executions represents a more holistic approach to the idea of
ritual killing in Andean bioarchaeology. Although sacrifice is couched within the
overarching term violence, sacrifice appears in the literature more often than any other
type of violence or trauma on the north coast of Peru.
Through the use of a broader perspective of trauma, a more holistic understanding
of how violence and physical activity reflect the integrated nature the social, economic,
political, environmental, and ideological aspects of a population. Rather than focusing on
individual sites or case studies of violence, a larger sample size and samples that are
designed from the beginning as being representational cross-sections of the cultures that
produced them can provide insight into the interpersonal relationships among groups as
well as aspects of human behavior. Studies of skeletal trauma can also trauma strive to
examine when a society placed importance of cooperation and conflict avoidance create a
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far more meaningful motivation behind the observation of trauma, far beyond counts of
broken bones.
To these ends, this study will provide an example of how trauma prevalence can
incorporate a wide range of contextual data speaking to how cultures in a specific region
over time use violence as a tool in their social, economic, political, and ideological
conduct, statecraft, and even day-to-day activities. By expanding the sample to include 24
different archaeological sites in the Lambayeque region that spans over 10 different
cultural time periods (2300 BCE-1750 CE) a more holistic overview is provided on how
violence changed as well as the role that violence played at different periods in time.
Through the incorporation of evidence on sacrifice, accidental, interpersonal, and
physical activity as a whole and can speak to rather fundamental anthropological issues
involving development of social complexity and European conquest. This study
represents the new approach to trauma in the Andes that incorporates the interpretation of
violence and injury as a lens tool to reconstruct history.
Conclusion
The point of the analysis of literature on violence in Peru was not to criticize the
enormous amount of sacrifice studies but to bring attention to the other aspects of
violence that are being overlooked. Without studies based on all aspects of violence
(accidental, ritualized, activity-related, and interpersonal) there will be at best an
incomplete accounting of violence or at worst misrepresentation of these phenomena in
the Peruvian archaeological record. If the emergence of violence studies becomes more
inclusive with an analysis of different types of trauma, then there will be a more complete
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representation of violence in ancient Peru. Indeed, the approach developed in this thesis
aims to engage a broader perspective involving skeletal trauma – one that includes all
types of skeletal injury, that conducts its research on a regional scale (rather than based
on a single site or single skeletal collection), and contextualizes trauma in relation to
larger anthropological issues involving the development and evolution of social
complexity and the adaptive transition driven by European contact. This study therefore
represents an opportunity to present a unique perspective on the evolution of violence in a
human society. The next chapter will present the materials and methods used in this
work.
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CHAPTER 5: MATERIALS AND METHODS

Introduction
This chapter presents a description of the archaeological sites, methods of data
collection, and the mathematical bases of the statistical tests chosen to address the
research hypotheses presented in Chapter 1. A summary description of each site used in
the study helps allow for the understanding of correlation between occupation, site
location, and trauma. Once the information is completely presented about the site, the
methods of data collection and statistical tests used for the data will be presented.
In order to have a complete overview of trauma in the Lambayeque Valley
Complex region of Peru, skeletal remains from over 3,100 individuals were analyzed and
recorded. This number was narrowed down to 1,540 individuals to only include the
skeletons in the sample that were more than 50% complete. Once the data were gathered,
an odds ratio analysis and chi-squared test was completed. Cut marks were also observed
on the individuals within the collection and recorded separately from other types of
trauma being documented. Statistical tests were conducted on the number of individuals
exhibiting cut marks pre-Hispanic and postcontact in order to see if there was a
significant difference between the two.
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Site descriptions
The sites that were examined along the north coast Lambayeque region spanned
from the Preceramic and Formative era (2300-1800 BCE), Moche (100-750/800 CE),
Sicán (900-1375 CE), Chimú (1375-1470 CE), Inka (1470-1536 CE), to the Colonial era
(1536-1750 CE). For each of the different cultural chronologies that occurred among the
collection, there are different sites and burials that were examined. Each site has different
numbers of individuals that were used in the study and key findings that help explain
what type of people were interred at the site. For each archaeological site, the name,
cultural occupation, importance of the site, any key findings, and the number of
individuals that are in the data set will be provided.
Ventarrón was an active center of social and ritual complexity during the
Preceramic era construction phase and is considered one of the largest and earliest
examples of monumental architecture on the north coast of Peru (Alva Meneses, 2012).
The site later became a location for burials after the temple was abandoned in 1800 BCE
which was coincidental with an El Niño that struck the area. Around 2300 BCE the first
construction phase, or the Temple of the Fish phase, expanded the platform on top of the
mound, which would eventually be the central most part of the mound. The second
construction episode, or Temple of the Deer Hunt Phase, created a larger base and
increased the height of the mound around 2000 BCE. The final phase was complete
around 1800 BCE that again expanded the structure even further in order to create the
massive central mound seen today. The final construction phase was called the Green
Temple phase. The skeletal sample from Huaca Ventarrón consisted of 42 individuals.
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Collud, Zarpán, and El Arenal all make up the remainder of the Huaca Ventarrón
Archaeological Complex as all three sites are so closely associated with one another.
Collud was constructed during the time of the Cupisnique era through to the Middle
Sicán and consisted of a three-tiered platform monument. The site contained a mural with
creatures and cosmological symbolisms that documented important ideologies to those
who inhabited the area (Alva Meneses 2012). Zarpán was even more monumental in size
and had arrangements of stone slabs, underground canals, and possible Chavín influence
associated with construction (Alva Meneses, 2012). The skeletal sample for the Collud
site includes 18 individuals, nine individuals from the Zarpán site, and 53 from El Arenal.
Huaca El Pueblo-Úcupe was Middle Moche site at the monumental Huaca El
Pueblo site and is located in the lower Zaña valley. The Lord of Úcupe, from the Middle
Moche period, was interred at the site of Huaca El Pueblo along with a few dozen Moche
commoners that were also alive during the Middle Moche period. The site consists of six
monumental structures along with one large domestic sector. The skeletal sample
included 32 individuals from the Huaca El Pueblo site.
Huaca el Limon is located in the lower Zaña valley and was in use during Late
Moche period (550-800 CE). There were low adobe brick mounds present and the site
was most likely used for an elite funerary platform. There were at least 20 individuals
that were uncovered from luxurious tombs, mostly incomplete and fragmentary remains.
Of those 20 individuals, 15 are used in the skeletal sample.
Huaca Santa Rosa had four major adobe brick platform mounds that were
predominantly in use during Moche IV and V, however the site has evidence of
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encompassing all of the Moche phases (Shimada, 1976). Santa Rosa sat just to the north
of Sipán and may have been a subordinate center of power to Sipán. The skeletal
collection from Huaca Santa Rosa consisted of 26 individuals.
The Inmaculada and Triunfo are both Late Moche sites in the southern
Lambayeque valley complex and the Museo Tumbas Reales de Sipán started the work
that was conducted on these burials. However, there is no published work on these two
sites yet. The Inmaculada site contributed nine individuals to the study and there were 14
individuals from the Triunfo site.

FIGURE 5.5 Religious precinct of Sican in the La Leche valley. Map by Izumi Shimada.
The capital at Sicán was a ritual precinct that focused on ancestral worship and
related forms of practice (Klaus and Shimada, 2016). Sicán was an integral piece in the
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economic flourishing of not only the capital but also neighboring satellite centers such as
La Pava, Chotuna-Chornancap, and Túcume. The Sicán elites were granted access to
separate cemeteries from the commoners and were known to have large amounts of
material possessions and artifacts present in their burials. The skeletal sample from Sicán
spans the royal tombs of Huaca Loro (Shimada et al. 2004) and include were 74
individuals from the Huaca Loro East Tomb. West Tomb, West Cemetery, and associated
contexts.
Huaca Las Ventanas was part of the six principle monumental adobe pyramid
mounds located at the capital of Sicán. The monuments were used as dedication to
ancestor cult worship, water, and fertility rituals. Huaca Las Ventanas has the first
evidence of decapitation in Sicán (Klaus, 2009), sacrifice victims, textile evidence of
Moche decapitators, and possibly secular punishment documented in the burials. The
Sicán Archaeological Project, started by Izumi Shimada in 1978, set out to further
understand the social, ideological, and bioarchaeological reconstruction through a
multitude of approaches and perspectives in a long term regional study (Shimada et al.,
2004). The project provided a holistic vision of the Sicán culture that allowed for the
expansion of knowledge about the entire culture’s chronology, environmental
adaptations, and organization achievements. It was during the late 1990s to early 2000s
that multiple lines of evidence found by the Sicán Archaeological Project demonstrated
for the first time that most of the local population consisted of the Moche descendents,
and the formed a Muchik ethnic group (Klaus, 2013). There were 50 individuals that
were examined from the Huaca Las Ventanas site.
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FIGURE 5.6 West Sector of Matrix 101, mass burial of nearly 200 people in
Grand Plaza, Middle Sicán period. Photo adopted from Klaus (2016), photo by
Alex Bryce/Archives of Museo National Sicán.
Matrix 101 was a multi-tiered pit in the shape of an inverted cone that spanned
more than 25m in diameter and was formed in three distinct timely events during the Late
Middle Sicán period (Klaus and Shimada, 2016). It was more or less in the middle of the
Grand Plaza of Sicán and between Huaca Loro and Las Ventanas. The first event interred
at least 72 young and middle-aged adult males and ceramic sherds, once the second event
caused the reopening of Matrix 101 involving manipulations, removal, and reburying of
the remains (Klaus and Shimada, 2016). The second event also followed an additional
103 individuals to be interred into Matrix 101. Matrix 101 was opened a third time,
however, only a few of the burials experienced alteration to the original layout and just
after the final opening, Sicán was burned and abandoned (Klaus and Shimada, 2016). The
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site provides cases of sacrifice and archeological evidence of key events that happened,
as well as the chance to further understand the events prior to the abandonment of Sicán.
For Matrix 101, there were 154 individuals that were examined.
Huaca Sialupe was also studied as part of the Sicán Archaeological Project and
was excavated in 1999 and 2001. Huaca Sialupe was part of a rural community 25 km to
the southwest of the Sicán capital and corresponded with the Moche descendants that
originally occupied the land. At the site of Huaca Sialupe, Muchik commoners were
buried with bronze items or no metal at all (Klaus and Shimada, 2016). Huaca Sialupe
contributed 13 individuals to the study.
For the Illimo site there were 30 individuals that were examined and recorded.
Illimo was a satellite center west of Sicán and was utilized during the Middle Sicán
period and excavated during the 1990s. There are over 45 burials belonging to ethnically
Muchik people and the most famous of the burials was one belonging to the Lord of
Illimo. The Lord of Illimo was likely a local Muchik lord who was brought into the lower
ranks of the Middle Sicán elite (Klaus, 2008).
Cerro Cerrillos is located at the southern margin of the Reque River drainage in
the Lambayeque Complex. The Cerro Cerrillos Archaeological Research Project was set
in place in order to preserve the remains and record data about the site before the land
was used for other purposes (Klaus et al., 2010). The site and ceramic styles reflect the
time period of Middle Sicán. There was a total of 81 individuals that were recovered from
the site and evidence of disarticulation and cut marks were found on some of the
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individuals. The skeletal sample for this thesis from Cerro Cerrillos consisted of 32
individuals.
Olmos is the farthest north site that encompasses the Lambayeque Valley
Complex and until 2013 this area had not seen any archaeological research being
conducted on any of the sites in the region. The individuals that occupied the Olmos
territory were a part of the Middle Sicán society and the initial investigation uncovered
80 burials located at the site. The individuals that inhabited the area were most likely a
local Muchik population. The skeletal sample gathered for this research included 67
individuals.

FIGURE 5.7 Monumental constructions of Chotuna-Chornancap Archaeological
Complex. Map adopted from Klaus (2016), drawing by Roy Gutierrez, Museio
Brüning.
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The Chotuna-Chornancap Archeological Complex, located in the lower
Lambayeque drainage, included monumental constructions such as Huaca Chornancap,
Huaca Chotuna, Huaca Susy, Huaca de los Sacrificios, Huaca del los Frisos, and Huaca
del la Ola Antropomorfa. Along with the six major monumental adobe mounds, there are
also several smaller temples that surround the area and contain murals, palaces, plazas,
workshops, and domestic occupations (Klaus et al., 2016). The first large scale
excavations of the complex were started by Christopher Donnan from 1980 to 1982. The
earliest structures at Chotuna-Chornancap are from the Middle Sicán period and due to
the increase in human capital and material brought on by the Chimú, the complex later
was likely a secondary satellite to Túcume (Klaus et al., 2016). The Chotuna site
continued to be in use until the Early Colonial period by the locals to bury their dead
(Donnan, 2012). However, the Chornancap site was abandoned by the time the Inka took
over. The total Chotuna-Chornancap Archeological Complex skeletal sample consisted of
70 individuals (Chornancap N=14, Chornancap Norte N=37, Chornancap Sur N=10,
Huaca Susy N=3, Huaca Chotuna Rampa N=6).
La Caleta de San Jose is a modern fishing village located near the mouth of the
Lambayeque River. It has considerable antiquity, with evidence of a Colonial and preHispanic occupation dating back to the Moche period. A Museo Brüning rescue project in
1998 excavated various burials of the site’s population corresponding to the Chimú
period occupation. The sample contained 24 individuals.

89

La Pava is considered to be a secondary center to Túcume and is home to burials
of the local Muchik ethnic individuals and biocultural origins. The burial started during
the Middle Sicán period and persisted into the Chimú occupation. The skeletal sample for
La Pava site includes nine individuals.
Jotoro was a Chimú and Inka period community at the northern edge of the
Pomac Forest and adjacent to the Pomac Mountain. The community was considered
ethnically Muchik and the individuals interred at Jotoro were classified as social
commoners. Several of the tombs were also unique in the shape (boot-shaped) and
associated with southern Ecuadorian influence. There were 44 individuals that were
examined from the site.

FIGURE 5.8 Ruins of Capilla San Pedro de Mórrope (1536-1750 CE). Photo by
Haagen Klaus and courtesy of Haagen Klaus.
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FIGURE 5.5 Ruins of Capilla del Niño Serranito de Eten. Photo by Haagen
Klaus and courtesy of Haagen Klaus.
The first excavation to take place at Mórrope was that of the Chapel of San Pedro.
The location of Mórrope was key in that it sat on the route that led from the Lambayeque
to the Piura region (Peralta, 1998). There were over 867 individuals found among the 322
burials at the Chapel of San Pedro, which spanned from Early to Middle and Middle to
Late Colonial sequence (Klaus and Alvarez-Calderon, 2017). There were shifts in diet,
health, physical activity, genetic diversity, and mortuary treatment that were documented
at the site. For this study, there were 247 individuals that were examined from the
Mórrope collection.
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FIGURE 5.6 The locations of Mórrope and Eten in the Lambayeque Valley
Complex. Map by Haagen Klaus and courtesy of Haagen Klaus.
The site of Eten is located on the southwest portion of the Lambayeque region by
the mouth of the Reque River (Klaus and Alvarez-Calderon, 2017). Originally, all the
information about Eten was based on oral records and folklore that was passed down over
the generations. The Capilla de Santa Maria de Madgalena de Eten was constructed in the
early 1600s during the Middle/Late Colonial phase (1620-1750 CE) and gained notoriety
as Eten became a major religious pilgrimage site (Klaus and Alvarez-Calderon, 2017).
However, the Eten community was abandoned between 1740 and 1760 most likely due to
northward expansion of sand dunes. In 1776 Capilla del Niño Serranito de Eten was
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constructed and although it never received the notoriety that Capilla de Santa Maria de
Madgalena had, the church still provided the locals with a place for spiritual gatherings.
Capilla del Niño Serranito was actually built on top of the original mission church of
Eten and dated back to the Early/Middle Colonial (1530s -1620s CE) occupation (Klaus
and Alvarez-Calderon, 2017). The sites are especially unique because it provides three
different occupations that were archaeologically recorded (Klaus and Alvarez-Calderon,
2017). The Capilla del Niño Serranito provided 253 Early/Middle Colonial individuals to
the skeletal sample and Capilla de Santa Maria de Madgalena provided 242 Middle/Late
Colonial individuals.
Data collection
In order to provide accurate standards for the collection of trauma in the
collection, Buikstra and Ubelaker’s (1994) recording system were used, and data
collection protocols were based on those used by Buikstra and Ubelaker (1994) and Cox
et al. (2008). Ortner (2012) and Lynnerup and Klaus (2019) stated that the three essential
elements for recording skeletal pathology are an unambiguous terminology, precise
identification of the locations and distribution of abnormal bone, and a descriptive
summary of the morphology of abnormal bone. These guidelines of protocol and
standards were used in order to accurately and precisely record the data gathered from the
excavations.
The three-digit code system in Buikstra and Ubelaker’s (1994) standards helps to
classify fractures and dislocations. Based on the Bone Key chart, each bone is given a
specific identification number and depending on what is seen will then go on to identify
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the three-digit descriptive code. For fractures and dislocations, the observer will use the
three-digit code starting with 5.0.0. A complete break in a bone is classified as 5.1.1 and
a partial, incomplete, or greenstick fracture is recorded as 5.1.2. When describing the type
of fracture pattern that occurs the standards classify a simple fracture as 5.1.3,
comminuted fracture as 5.1.4, spiral fracture as 5.1.5, and compression fracture as 5.1.6.
Depressed fractures that are typically seen among cranial trauma are divided between
fractures that only involve the outer table (5.1.7) and fractures that involve both the inner
and outer table (5.1.8). There is also a larger category for fractures of any kind that
follow other bone weakening illnesses (5.1.9).
The next section of classifying trauma describes trauma that was caused by a
weapon. This can range from blunt round fractures (5.2.1), blunt oval fractures
commonly seen in cranial injuries (5.2.2), and edged or bladed fractures (5.2.3). In order
to better classify the direction of a projectile the entry wound is identified by the code
5.2.4 and the exit wound is identified as 5.2.5. When projectiles do not fully exit the body
the embedded piece is labeled as 5.2.6. Also, amputations are grouped in with the
fractures and dislocation identification chapter and are labeled as 5.2.8.
The next section in the chapter classifies timing and healing of the fractures. If the
trauma is indisputably a perimortem injury then the 5.3.1 code is used and if the timing is
ambiguous than the code used is 5.3.2. Woven bone (5.4.1) and sclerotic bone (5.4.2)
regarding calluses can help in the identification of timing of healing. There are also codes
for united depressed fractures (5.4.3), nonunion healing (5.4.4), tissue necrosis (5.4.5),
infections (5.4.6), arthritic changes (5.4.7), and even joint fusion (5.4.8).
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This identification process developed by Buikstra and Ubelaker (1994) for
fractures was utilized in the collection and recording of the individuals. Cut mark
standards were also briefly touched on and when identifying the possibility of cut marks
the key information needed to record includes bone identification, location, number of
cuts, average cut length, range of cut lengths, sketch and cast (optional but
recommended) (Buikstra and Ubelaker, 1994).
The time of excavation of the individuals in this dataset ranged from 2001 to 2019
and all of the recorded data followed the strict guidelines set by Buikstra and Ubelaker
(1994). A detailed description of sex and age estimation, inventory of remains,
pathologies, trauma, and any other unusual aspect of the burial were recorded.
In order to go through the large amount of data gathered on the Lambayeque
valley sites, instead of analyzing the physical remains of each of the 3,100 skeletons,
field notes and data sheets were examined to mine the relevant information. All of the
recorded data gathered from the field was individually read through to find any possible
occurrences of skeletal trauma. If no trauma or sacrifice was recorded for the individual
than in a large spreadsheet that contained the site name and burial number a “zero” would
be recorded for the individual. However, if there was trauma present than a “one” would
be placed beside the burial number along with a description of the trauma. The trauma
description could include information about the location of the fracture, which side the
trauma was on, direction of fracture, fracture identification (depressed, crush, puncture,
comminuted, greenstick), if the trauma showed signs of healing, and cause of the trauma.
Due to the collection method for this study, the data relied on the information provided in
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the data collection protocols that were completed at the time of study in the laboratories
in Peru.
Presences of cut marks were also recorded during the analysis of the remains. If
cut marks were recorded in the field notes, the burial would still be marked with a “zero’
for trauma present but then in a separate column a “three” would be marked indicating
that there was possible sharp force trauma on the individual. The description of the cut
marks would include how many marks were counted as well as where the cuts were
located (i.e., on the cervical vertebrae, ribs, clavicle) and the directional location of the
cut marks. Once all of the data was gathered the information was imputed into a custom
online program of SAS 9.4 in order to test the significance.
Statistical procedures
An odds ratio (OR) was selected for the statistical test because it is the most
effective tool to yet be developed to characterize prevalence between archaeological and
skeletal samples (Waldron, 1994; Klaus, 2008, 2014). A chi-squared test then tested the
significance between the expected frequencies and the observed frequencies of the OR.
An OR test helps understand the odds that an outcome will occur within a particular
situation or exposure of a variable, compared to the outcome occurring in the absences of
that event or exposure (Szumilas, 2010). The test describes the strength of relationship
between two data points to evaluate the likelihood of prevalence in one sample versus
another (Klaus, 2014). The OR also factors in the effects of age and proportional
differences in sample sizes (see Waldron 1994, 2007 for computational details; also,
Bland and Altman, 2000; Sheskin, 2004; McHugh, 2009; Sokal and Rohlf, 2012).
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First, each individual was assigned an age class (1-6; see Table 6.4 for further
description). Next, an odds ratio was calculated. It is an elaboration of a basic risk ratio,
which calculates an age-specific prevalence (p1…pn) along with the perspective sample
sizes (q1…qn) as:
_p1_ … _pn_
q1
qn
The risk ratio then becomes the basis of the odds ratio (OR):
_p1 _
_pn__
__1-p1 … 1-pn___
_q1 _
_qn__
1-q1
1-qn
Then once the OR values for each age class was determined, the values were
added up and divided by the total sample size to generate the common odds ratio (COR).
This value provides an age-specific prevalence difference between two samples as a
summary statistic value (Waldron, 1994). Then once the COR is determined, a chi-square
test evaluates if the value is statistically significant (p < 0.05). The chi square value (x2)
for the OR test is also calculated with a 95 percent confidence interval. For the
interpretation, values equal to or greater than 1.0 represents a higher prevalence in the
first population in comparison and the values less than 0.99 corresponds to a greater
prevalence in the second sample (Klaus, 2008). With values less than 0.99 the inverse of
the value will represent the greater prevalence of the second population. The test will be
completed for the overall comparisons between the pre-Hispanic and postcontact era as
well as comparisons between the 10 different time periods that encompass the 26
archaeological sites. Also, comparisons using the odds ratio test will be conducted for
pre-Hispanic and postcontact males along with pre-Hispanic and postcontact females.
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Conclusion
This chapter has provided an overview of the different sites at the Lambayeque
Valley Complex. The time period, background information, and number of individuals in
the sample were provided for each site. Then, by using Buikstra and Ubelaker’s (1994)
standards for data collection the samples of data were gathered with detailed description
and evaluation for each case of trauma. Finally, an in-depth analysis of the odds ratio test
and how the test was utilized in the data provided the reader with an understanding of the
calculations used in the following chapter. For the next chapter, detailed descriptions of
the trauma documented along with the odds ratio test will provide results to test the
proposed hypotheses.
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CHAPTER 6: RESULTS

This chapter presents the crude prevalence and multivariate odds ratio data
describing the regional diachronic patterning of traumatic injuries in the dataset from the
archaeological sites in the Lambayeque Valley Complex. Using an online version of SAS
9.4, the common odds ratio test and chi square value was identified in order to determine
if the comparisons between samples were significant. The dependent variable throughout
the different tests was the presences of trauma and the independent variables included site
location, time period, and sex. First, basic observations of trauma and cut marks
throughout the sample provide percentages of crude prevalence of injuries observed in
the sample. Second, the odds ratio test was used to assess the validity of the hypothesis
stating that there was change between the prevalence of trauma between the pre-Hispanic
and postcontact samples.
Initial observations: trauma data
For each of the 26 archaeological sites a cultural code for the time period was
assigned (Table 6.1). An evaluation of crude prevalence of trauma among the different
sites was conducted through the use of qualitative and quantitative analyses and
percentages of individuals affected in the sample (Table 6.2). Collud, La Pava, HPBG,
Cerro Cerrillos, La Inmaculada, Chornancap, Chornancap Sur, Huaca Chotuna Rampa,
and Huaca Susy did not contain any observable trauma in the data samples. Figure 6.1
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reflects the distribution of trauma divided by skeletal element and Figure 6.2 presents a
visual representation of trauma frequencies by time period for each skeletal element.
The Early Formative era only had one site within the time period, Ventarrón. The
site of Ventarrón contained two separate cases of trauma separating the neural arches
from the vertebral body both located in the lumbar vertebrae, which resulted in a crude
prevalence of 16% of trauma affecting the sample. For the Late Formative and Gallinazo,
there were no sites that recorded trauma for this study during the time period.
The sites of the Late Moche era presenting cases of trauma included Huaca El
Pueblo and Huaca El Limon. Huaca El Pueblo contained seven individuals that presented
cases of trauma involving fractures of the left and right ribs, nasal bone, foot phalanges,
right distal radius, and a compression fracture of a thoracic vertebra. The crude
prevalence of fracture was 22%. The site of Huaca El Limón only had one case of trauma
to a left metatarsal that resulted in the formation of a callus. The crude prevalence of
individuals affected by trauma in the El Limón sample was 7%.
The sites within the Middle Sicán era presenting cases of trauma included
Ventarrón, Zarpán, Olmos, Sicán, Matrix 101, Huaca Sialupe, and Illimo. The Ventarrón
site for the Middle Sicán era did not have any trauma however, as previously stated there
was trauma among the earlier burials at the site. Zarpán presented one case of a
compression fracture of the thoracic vertebra and reflected a 10% crude prevalence rate.
The Olmos sample contained two individual with trauma, the first individual had a
fracture of the third left rib and the second individual had a fracture of the 12th thoracic
vertebral body. The crude prevalence reflected 3% of the sample being affected by
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trauma. The Sicán site presented six individuals with trauma injuries and a crude
prevalence of 8%. Matrix 101 had 22 individuals that had at least one case of traumatic
injury. The affected areas included cranial bones, femora, left tibia, left ulna, right ribs,
left proximal hand phalanx, metatarsals, second right metacarpal, and the thoracic
vertebrae. The overall crude prevalence rate for the Matrix 101 site was 11%. Huaca
Sialupe presented two cases of trauma including an individual with a fractured left nasal
bone and another individual with puncture wounds of the first, second, and third lumbar
vertebrae. The crude prevalence came out to 15% of the total sample being affected by
trauma. The last site of Illimo had one case of trauma, which was a case of an 11th rib
exhibiting a pattern of a greenstick fracture, and the crude prevalence reflected 3% of the
sample being affected.
All of the sites for the Late Sicán period did not reflect any cases of trauma. The
Chimú period included the site of Chornancap Norte, which had four individual cases of
trauma. There were fractures to the right tibia, left ulna, right clavicle, right ribs, lumbar
vertebra, right metatarsal, and a depressed fracture of the parietal bone. The overall crude
prevalence of trauma at the site of Chornancap Norte was 11%. Also the site of La Caleta
San José presented six cases of trauma that could not be identified in this study however
presented a crude prevalence of 26%.
The Inka period consisted of the Jotoro site that presented three cases of trauma,
also unidentified in the collection, with a crude prevalence of 5%. The Early/Middle
Colonial period the sites of Mórrope and CNS presented cases of trauma. The Mórrope
burials during the Early/Middle Colonial period included three cases of trauma affecting
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the pubic region of the os coxae, and right rib fractures with callus formations. The
trauma crude prevalence was calculated for both the Early/Middle and Middle/Late
Colonial period for the Moche site reflecting a total of 6% of the sample. The CNS site
contained 18 cases of skeletal trauma. There were fractures of the left and right ribs,
proximal foot phalanx, hand phalanges, 5th metacarpal, and nasal bone. Other traumatic
injuries included a puncture wound of the right scapula, crush fracture of the second
lumbar vertebra, and puncture wounds to the fourth lumbar. The total trauma crude
prevalence was 7%.
The final period, the Middle/Late Colonial, contained two sites: Mórrope and
CSMME. The 10 remaining trauma cases from the Mórrope site included fractures of the
metacarpals, left ulna, left proximal phalanx, left and right ribs, left humerus, left radius,
lumbar and thoracic vertebrae, and a depressed fracture of the parietal bone. The final site
CSMME contained one case of trauma that reflected a depressed fracture of the frontal
bone and presented a crude prevalence of 0.4%.
TABLE 6.1 Cultural group and time period definitions
Cultural code group
1
2
3
4
5
6
7
8
9
10

Time period
Early Formative
Late Formative
Gallinazo
Late Moche
Middle Sicán
Late Sicán
Chimú
Inka
Early/Middle Colonial
Middle/Late Colonial
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TABLE 6.2 Crude prevalence tables for trauma observations at archaeological sites
Time
Period
1,5,6

Archaeological
Site
Ventarrón

Number of
individuals
affected by
trauma
2

5
5

Collud
Zarpán

0
1

5

La Pava

0

5

Olmos

2

5

Sicán

6

5

Matrix 101

22

Location of trauma/type

Crude
Prevalence
(%)a

Lumbar vertebra, separation of
neural aches and body (n=2)
Compression frx thoracic
vertebra (n=1)
3rd Rib left (n=1)

16%

12th Thoracic vertebral body,
healed (n=1)
Unidetified*
Frontal bone perimortem BFT
(n=3)
Frontal bone with radiating frx
(n=1)
Right parietal puncture wound
(n=1)
Left parietal frx (n=2)
Temporal bone, BFT (n=1)
Maxillae frx (n=1)
Left zygomatic frx (n=2)
Occipital BFT (n=2)
Left femoral head, healed (n=1)
Right distal femur, depression
frx (n=1)
Left Tibia (n=1)
Left ulna, healing in progress
(n=1)
Right rib (n=3)
Right rib with callus (n=1)
Left proximal 4th hand phalanx
(n=1)
5th left and right metatarsal,
well healed (n=2)
2nd left metatarsal, possible
fusion (n=1)
3rd left metatarsal (n=1)
2nd right metacarpal, healed
(n=1)
Gash wound thoracic vertebrae
(n=1)
3rd Thoracic vertebra, stab

3%
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10%
-

8%

11%

5
7,8

Gash wound thoracic vertebrae
(n=1)
3rd Thoracic vertebra, stab
wound (n=1)
Left nasal bone, healed (n=1)
1st – 3rd Lumbar vertebrae,
unhealed puncture wound (n=1)
11th Rib, greenstick frx, healed
Left femur, completely healed
(n=1)
11th Thoracic, crush frx
Right tibia, complete frx (n=1)
Left distal end of ulna, healed
(n=1)
Left parietal bone, depressed
frx (n=1)
Right clavicle, healing in
progress (n=1)
Right ribs, healing in progress
(n=1)
Lumbar vertebra, healing in
progress (n=1)
Right metacarpals (n=1)
-

HPBG
Jotoro

0
3

5

H. Sialupe

2

5
5
-

Illimo
Cerro Cerrillos
Santa Rosa

1
0
1

6

Inmaculada
Triunfo
Chornancap

0
1
0

7

Chornancap
Norte

4

7

Chornancap
Sur

0

4

Huaca El
Pueblo

7

6

Huaca
Chotuna
Rampa
Huaca Susy
La Caleta San
José
Huaca El
Limon

0

12th left Rib, complete frx (n=1)
Right rib frx (n=1)
Left rib frx (n=1)
11th Thoracic vertebra,
compression frx (n=1)
3rd Proximal foot phalanx,
healed (n=1)
4th Proximal foot phalanx,
healed (n=1)
Left Nasal bone, healed frx
(n=1)
Right distal radius (n=1)
-

0
6

Unidentified*

7
4

1

3rd Left metatarsal, partial frx
with callus (n=1)
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5%
15%
3%
4%
7%
-

11%

-

22%

26%
7%

9,10

a

Mórrope

13

9

CNS

18

10

CSMME

1

5th Metacarpal frx, completely
healed (n=1)
4th Left metacarpal frx, callus
formation (n=2)
Left ulna, healing in progress
(n=1)
1st Left proximal foot phalanx
frx (n=1)
Right middle rib frx (n=2)
Left rib frx, callus formation
(n=2)
9th Left rib frx, callus formation
(n=1)
Left humerus (n=1)
Left radius frx, healed with
callus (n=1)
Thoracic crush fracture (n=1)
3rd Lumbar depressed frx (n=1)
Lateral side of pubis on os
coxae (n=1)
Parietal, depressed frx, well
healed (n=2)
Left rib frx, remodeled (n=8)
1st Right rib, healed (n=2)
2nd Proximal foot phalanx,
healed (n=1)
Right scapula, puncture wound,
healing in progress (n=1)
Proximal hand phalanx, healing
in progress (n=1)
Left middle phalanx, frx and
amputated (n=1)
2nd Lumbar vertebra, crush frx,
healing in progress (n=1)
4th Lumbar vertebra, 2 puncture
wounds anterior plane of
vertebral body (n=1)
5th metacarpal, frx (n=1)
Broken nose, possible deviated
septum (n=1)
Frontal bone depressed frx

6%

7%

0.4%

Calculated by dividing total number of cases of trauma at the archaeological site by the total number of
samples at the archaeological site
* Unable to collect specific trauma location and type for sample
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Skeletal Elements

Crude Prevalence Frequency Patterns by
Skeletal Element
Cranial bones
Nasal bone
Clavicle
Scapula
Vertebrae (Thoracic and Lumbar)
Ribs
Humerus
Radius
Ulna
Metacarpal
Hand Phalanges
Os Coxa
Femur
Tibia
Metatarsal
Foot Phalanges
0

5

10

15

20

25

30

Percentages Affected

FIGURE 6.3 Crude prevalence frequencies of trauma separated by different skeletal
elements affected throughout all of the archaeological sites

Cultural Time Period

Trauma Frequencies by Time Period
Early Formative
Late formative
Gallinazo
Late Moche
Middle Sicán
Late Sicán
Chimú
Inka
Early-Middle Colonial
Middle-Late Colonial

Vertebra
Cranial bones
Hand bones
Ribs
Lower limb bones
Upper limb bones
Clavicle
0

5

10

15

20

25

30

Nasal bone
Unidentified

Frequency of Trauma

FIGURE 6.4 Trauma frequencies divided by skeletal elements and time periods to show
what types of trauma was most common in each of the time periods
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A

B

FIGURE 6.3 (a) L1 vertebral body of Huaca Sialupe Burial 01-8 with unhealed puncture
wound. (b) Cervical vertebrae of Huaca Las Ventanas Burial 7 with cut marks indicative
of decapitation. Both individuals from Middle Sicán period. Photo by Haagen Klaus and
courtesy of Haagen Klaus.
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FIGURE 6.4 Bound and blindfolded man placed in central ramp of Huaca Las Ventanas.
Image adopted from (Klaus, 2016), photo by Izumi Shimada.

FIGURE 6.5 Rib fracture from Early/Middle Colonial Eten, CNS. Photo by Haagen
Klaus and courtesy of Haagen Klaus.
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FIGURE 6.6 Fracture of the tibia from a secondary burial CNS U4-1. Photo by Sam
Scholes and courtesy of Haagen Klaus.
Qualitative cut mark data
Of the sites examined for this study the burial sites that presented cases of cut
marks were Matrix 101, Cerrillos, Santa Rosa, Chornancap Sur, Huaca El Pueblo, Huaca
Chotuna Rampa, and CNS (Table 6.3). Matrix 101 contained four cases of individuals
with cut marks that presented a crude prevalence of 2%. Cerrillos had 22 cases of cut
marks with a crude prevalence of 69%. SantaRosa only had one case of cut marks
resulting in a crude prevalence of 4%. Chornancap Sur had a total of five cases and a
crude prevalence of 45%. Huaca El Pueblo had one case of cut marks and a 3% crude
prevalence rate in the sample. Huaca Chotuna Rampa also only had one case of trauma
but a 17% crude prevalence rate. Chornancap Norte had a total of 40 cases and a crude
prevalence of 83%.
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TABLE 6.3 Crude prevalence of cut marks at archaeological sites
Archaeological
Site
Ventarrón
Collud
Zarpán
La Pava
Olmos

Number of
individuals
with cut
marks
0
0
0
0
0

Sicán

0

Matrix 101

4

HPBG
H. Sialupe
Illimo

0
0
0

Cerro Cerrillos

22

Number and location of cut mark(s)

1 - C2 anterior right body
1 - C2
2 - C2
5 - C3
33 - C2, C3, C4, C5, C6, manubrium,
and sternal body
2 - right clavicle
1- C2
8 - associated clavicle
5 - right clavicle
6 - right and left clavicle, first rib, C2,
C3
4 - C5
22 - C2
1 - right clavicle
11 - C2
4 - C2 and C3
2 - right clavicle and left first rib
5 - C2 and 2 - left rib fragment
23 - right clavicle
2 - rib fracture
3 - manubrium and left clavicle
14 - left clavicle
3 - left clavicle
8 - right clavicle
4 - C5 and C6
8 - ribs 2, 3, 4
7 - right clavicle
1 - right 2nd rib
4 - C2
8 - left clavicle
2 - 4th rib
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Crude
Prevalence
(%)a
2%

-

69%

a

8 - C2 and right clavicle
4 - C2
2 - T2 or T3
3 – clavicle
4 - C1
17 - C2
2 on C4 anterior body
Cut marks on C1, C2, C3, clavicle, ribs,
manubrium
5 - C1, C2, and clavicle
2 - manubrium
3 - C2
10 - manubrium
2 - C3
4 - 2nd rib
9 - C2 inferior auricular facets
Cut marks on C1, C2, C3, C4
2 - right side of talus

SantaRosa
Inmaculada
Triunfo
Chornancap
Chornancap Norte

1
0
0
0
40

4%
83%

Chornancap Sur

5

Huaca El Pueblo
Huaca Chotuna
Rampa
Huaca Susy
Huaca El Limon

1
1
0
0

-

-

Mórrope
CNS
CSMME

0
0
0

-

-

45%

3%
17%

Calculated by dividing total number of cases of cut marks at the archaeological site by the total number of
samples at the archaeological site
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A

B

FIGURE 6.7 (a) Cut marks among blood sacrifice on anterior cervical vertebrae Burial
1. Cerro Cerrillos (b) Burial 31 subadult cut marks at Cerro Cerrillos. Photos by Sam
Scholes and courtesy of Haagen Klaus.

FIGURE 6.8 Sharp force trauma of the left clavicle and manubrium of Huaca Norte
Burial 1. Photo by Haagen Klaus and courtesy of Haagen Klaus.
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B
A

FIGURE 6.9 (a) Chornancap Norte Burial 7 showing a bisected left manubrium. (b)
Burial 9 at Huaca de los Sacrificios with severed pulmonary trunk. Image adopted from
(Klaus, 2016), photo by Sam Scholes and courtesy of Haagen Klaus.
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FIGURE 6.10 Cut marks and hacking-related trauma on the frontal bone from Eten
Burial CSMME 5E-37, Middle/Late Colonial period. Photo by Haagen Klaus and
courtesy of Haagen Klaus.
Overall prevalence variation through odds ratio test
With age classes assigned to the data (Table 6.4) evaluation of trauma prevalence
was first assessed through an overall comparison between pre-Hispanic and postcontact
era (Table 6.5). There was no significant difference between trauma prevalence in the
samples (p = 0.06). Comparisons between the different time periods (Table 6.6) reveal
that there is no significant difference between any of the groupings except for
Early/Middle Colonial and Middle/Late Colonial (p = 0.03). The Middle/Late Colonial
period is 1.1 times more likely to be affected by trauma than the individuals in the
Early/Middle Colonial period. Table 6.7 shows there was also no significant difference
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between males and females for trauma prevalence in the pre-Hispanic (p = 12.85) and
postcontact era (p = 0.37). There was also no significant difference between males in the
pre-Hispanic versus postcontact (p = 0.23) or between females in the pre-Hispanic versus
postcontact period (p = 3.98).
TABLE 6.4 Age classes for different age ranges
Age class
1
2
3
4
5
6

Summary age range (years)
0-4.9
5-14.9
15-24.9
25-34.9
35-44.9
45+

TABLE 6.5 Odds ratio results, comparison between trauma prevalence of pre-Hispanic
and postcontact era
Cultural
Code
PreHispanic vs.
Postcontact
a
b

O1a

O2

O3

O4

O5

O6

ORb

Significant
Change

5.45

2.81

2.03

0.63

1.53

0.35

0.93

No
Significant
Change

O1 thru O6 corresponds to odds ratio for individual age classes 1 thru 6.
OR, or common odds ratio

TABLE 6.6 Odds ratio results, comparison of trauma prevalence between different time
periods
Cultural
Code
Early vs.
Late
Formative

O1a

O2

O3

O4

O5

O6

ORb

Interpretation

1

1

1

1

0.1

0.1

0.7

No
Significant
Change
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Late
Formative
vs.
Gallinazo
Gallinazo
vs. Late
Moche
Late Moche
vs. Middle
Sicán
Middle
Sicán vs.
Late Sicán
Late Sicán
vs. Chimú

a

1

1

1

1

1

1

1

No
Significant
Change

50

40

20

3

2.67

60

8.63

1

1.18

1.03

2.81

2.84

0.08

1.17

0.02

0.02

1.45

0.11

1.32

0.2

0.51

70

8

2

60

0.3

60

1.87

Chimú vs.
Inka

0.01

0.13

0.02

0.02

0.33

0.02

0.08

Inka vs.
Early/Middl
e Colonial
Early/Middl
e Colonial
vs.
Middle/Late
Colonial

980

470

170

3.57

10.5

3.57

10.26

0.31

0.09

0.13

2.66

0.86

0.63

0.92c

No
Significant
Change
No
Significant
Change
No
Significant
Change
No
Significant
Change
No
Significant
Change
No
Significant
Change
Significant
Change

O1 thru O6 corresponds to odds ratio for individual age classes 1 thru 6.
OR, or common odds ratio, for each set of time periods.
c
Chi square value
b

TABLE 6.7 Odds ratio results, comparison of trauma prevalence between pre-Hispanic
and postcontact era by sex
Comparison

O1a

O2

O3

O4

O5

O6

ORb

X2 c

Interpretation

Pre-Hispanic
Males vs.
Females

0.03

30

84

1.41

13.10

20

4.99

12.85

No
Significant
Change

1

40

10.77

0.35

33.33

1.58

1.30

0.37

Postcontact
Males vs.
Females
Pre-Hispanic
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No
Significant
Change
No

a

Pre-Hispanic
vs.
postcontact
Males
Pre-Hispanic
vs.
postcontact
Females

0.33

1

1

1.33

2.6

0

1.33

0.33

1.64

4.17

0.48

0

1.20

0.30

0.23

No
Significant
Change

3.98

No
Significant
Change

O1 thru O6 corresponds to odds ratio for individual age classes 1 thru 6.
OR, or common odds ratio, for each set of time periods.
c
Significant at the 0.05 level, x2; df = 1.
b

Conclusion
In this chapter an overall crude prevalence rate of trauma was presented for each
of the archaeological sites. Also, there was a presentation of the varying trauma between
the different skeletal elements and time periods to show case common patterns of trauma.
An odds ratio test and chi square value allowed for the comparisons between preHispanic and postcontact data, comparisons between the different time periods, and
comparisons between trauma prevalence of the sexes. The only significant difference
recorded was between the Early/Middle and Middle/Late Colonial period.
The next chapter will interpret the results given in this chapter and analyze how
the trauma data reflects the broader perspective of the pre-Hispanic and postcontact
societies. It will also provide insight into what interpretations based on previous studies
and this study reveal about trauma studies.
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CHAPTER 7: DISCUSSION

One of the central goals of bioarchaeology aims to reconstruct the way that bodies
and biology more broadly are incorporated into and entwined with ideological, political,
economic, and social processes among a group of people (Goodman, 2013; Sofaer, 2006).
The study of violence is just one of the components that builds on the overarching study
of culture. Violence is also part of the broader spectrum of behavior that includes the
human potential for peace, cooperation, and conflict avoidance (Klaus, 2012). As
previously stated, the majority of traumatic injuries of any kind will typically not leave
any mark on the skeleton (see Milner, 2005), but that does not mean that there is a lack of
violence in an ancient community. Injury and violence that crosses the threshold to break
bone represents a minimal measure of these factors and only captures the most acute
forms of these phenomena. The lack of violence that reaches this scale or intensity can
show just as much as the presences of physical violence. This chapter will examine what
the data reflects about the different cultural groups and how the role of violence
influences the patterns seen throughout the pre-Hispanic and postcontact era in the
Lambayeque Valley Complex.
Further analysis of original hypotheses and qualitative data
The first hypothesis held that the data would reflect a decrease in skeletal trauma
prevalence when comparing the pre-Hispanic to postcontact population – this hypothesis
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is rejected. The second hypothesis stated that comparisons between the chronological
sequential order of time periods will reflect statistical differences in skeletal trauma
prevalence for each time period – this hypothesis is rejected. The third hypothesis stated
that there would be a significant difference in skeletal trauma prevalence between the
pre-Hispanic and postcontact males – this hypothesis is rejected. The fourth hypothesis
stated that there would be a significant difference in skeletal trauma prevalence between
the pre-Hispanic and postcontact females – this hypothesis is rejected. The final
hypothesis stated that cut mark prevalence would decrease between the pre-Hispanic and
postcontact era – we fail to reject this hypothesis.
The only statistically significant difference in skeletal trauma prevalence was
between the Early/Middle Colonial period and the Middle/Late Colonial period (p =
0.03). With this in mind, the hypothesis stating that there was no difference between the
pre-Hispanic and postcontact period cannot be rejected. Although the crude prevalence
data shows differing rates of skeletal trauma affecting the different archaeological sites,
the odds ratio tests revealed no statistically significant difference between the preHispanic and postcontact samples (p = 0.06). There was also no statistically significant
difference between the skeletal trauma prevalence of pre-Hispanic and postcontact
samples divided by sex.
There are multiple variations of trauma recorded in the data including
compression fractures, depressed fractures, greenstick fractures, complete fractures, and
puncture wounds. There are varying possibilities as to why the traumatic injuries
occurred, which will be discussed later on in the chapter. However, it is important to note
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that although the prevalence and range of skeletal trauma variation is extensive, through
the use of historical literature on the time period, information on the overall stress
patterns, ecological information, and an understanding of skeletal trauma patterns a
deeper comprehension of the life history and culture is understood. However, first the
limitations of the sample must be examined.
Limitations to the data
Although the sample size for this study started out with over 3,000 individuals,
there are complications with the number of individuals at each site in terms of
representation of the culture or time period. The varying sample sizes of the usable
skeletal assemblages from these archaeological sites vary from as few as 16 individuals
to over 250. Fortunately, sample size variation is accounted for when calculating the odds
ratio test but the overall evaluation of a time period based on a few sites can be
complicated. However regarding the culture and time period representation, the data
recorded was produced using explicit representative sampling strategies (e.g., Shimada et
al., 2004) and the age-at-death distribution mostly mirrors that of a representative death
assemblage over the age of 20 (Klaus, 2008).
Patterns of trauma and cut marks – why the low prevalence?
In order to paint a broader interpretive picture of the Lambayeque Valley
Complex, there must be an analysis of the qualitative patterns of skeletal trauma and cut
marks divided by each time period. The patterns shown in the qualitative data will allow
for connections to be made between the tangible evidence and theories developed about
skeletal trauma and cultures on north coast of Peru. The major components to
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understanding the skeletal trauma and sacrifice data presented lies in the analysis of
structural violence, the horizontal approach to the ecology of the sites, and evidence of
sacrifice being an alternate to violent skeletal trauma and conflict.
Qualitative patterns of non-sacrificial trauma
The first three time periods (Early Formative, Late Formative, and Gallinazo),
included two cases of skeletal trauma. Both cases were found at the site of Ventarrón in
the Early Formative period with two separate individuals exhibiting skeletal trauma to the
lumbar vertebrae. Both fractures caused a separation of the neural arches from the
vertebral body. The healing process for both individuals had not yet started to take place.
By the Late Moche phase, a total of eight cases of skeletal trauma between the
sites of Huaca El Pueblo and Huaca El Limon were documented. At the Huaca El Pueblo
site, there were three individual cases of rib fractures. The two cases with fractures to a
left rib did not show any signs of healing, but the other individual that had a right rib
fracture showed a well-healed fracture at the time of death. The fourth individual had a
documented localized compression fracture near the pedicle of T11, however, the
thoracic vertebra could have also been disfigured due to a case of congenital butterfly
vertebra. There were two separate cases of fractures to the proximal foot phalanges, one
of the left third and the other of the right fourth, that were both completely healed. The
last case at Huaca El Pueblo was an individual with a fracture to the left nasal bone and
the right distal portion of the radius. Both of the fractures are well healed, however, the
radius is misaligned and angles posteriorly. The only case of skeletal trauma at Huaca El
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Limon was an individual with a partial fracture to the third left metatarsal that was near
the end of the healing process and showed signs of a callus formation.
The Middle Sicán sample was proportionally larger, and this phase had 34 cases
of individuals that were affected by skeletal trauma from six different archaeological
sites. The first site, Zarpán, had one individual with a compression fracture of the T8
vertebra and there was no documentation of healing. The second site of Olmos presented
two cases of skeletal trauma. The first individual had a partially incomplete fracture to a
superior rib (possibly the third) that showed no signs of healing and was documented as
occurring perimortem. The second individual had a complete fracture to the T12 body
and was completely healed. The Sicán site had six separate cases of skeletal trauma,
however the specifics regarding location and fracture healing were not obtainable for this
study.
The next site, Matrix 101, had 22 separate individuals with documented skeletal
trauma. Two cases had a fracture to the femur bone, one had a left femoral head fracture
and the other had a right distal depression fracture. The depression fracture was
perimortem due to the lack of healing but the femoral head fracture was documented as
well healed. The next case had a fracture to the tibia that was completely healed and
happened earlier in life. The third case had a left ulna fracture of the diaphysis that
showed signs of healing in progress but no complete union of two sections. There were
two individuals with fractures to the right rib that both reflected a completion of the
healing processes. There was one individual with isolated skeletal trauma to the thoracic
vertebrae that resembled a gash wound, however postmortem damage could not be ruled
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out. There were eight total cases of cranial skeletal trauma. Three individuals showed
signs of blunt force cranial trauma to the parietal bone, one with depressed and radiating
fractures that could be peri or postmortem damage and the other individual with a
puncture hole to the right anterior parietal bone but no signs of healing. The final
individual with a parietal bone fracture was a case of blunt force trauma above the right
eye orbit that did show signs of beginning the healing process. Two cases of fractures to
the frontal bone consisted of one individual with blunt force trauma to the left posterior
frontal bone with signs of beveling and the lack of healing and remodeling identified the
injury as possibly perimortem. The other case showed no signs of healing to the blunt
force trauma on the frontal bone. Fractures of the left zygomatic bone of one individual
and top of the occipital bone of another individual both showed signs of the healing
process. The last three individuals had multiple cases of trauma in different locations.
The first individual had two right fractures between the third and tenth rib and a fractured
left proximal forth phalanx. All three of the fractures showed signs of being in the healing
process but not completely healed. The next individual had fractures to the second
metacarpal bone, second and third left metatarsal bones, and possible fusion of the
metatarsal bones. All of the fractures were completely healed and remodeled. The final
individual had a stab wound to T3 and a fracture to the posterior right frontal bone with
radiating fractures to the sagittal region that were all classified as perimortem with no
healing progress. The individual also had documented well healed and partial healing of
blunt force trauma to the temporal bone, left and right zygomatic bone, maxillae, and a
fracture to the greater wing of the sphenoid bone. Overall for the Middle Sicán sites the
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majority of fractures were located among the cranial bones, followed by the ribs, and
vertebrae.
The Late Sicán sites of Chornancap and Huaca Chotuna Rampa did not present
any cases of trauma. The Chimú had 10 cases of individuals with trauma between the two
sites of Chornancap Norte and La Caleta San José. The first individual at the site of
Chornancap Norte had a complete fracture on the posterior side of the tibia with no signs
of healing. The next individual was going through the advanced healing stages for the
complete fracture to the distal end of the left ulna. The third individual had a completely
healed depressed fracture of the left parietal bone. The final individual had fractures of
the ribs, lumbar vertebrae, right wrist, and right clavicle that varied between healing
stages. The specific location and fracture healing for the six cases at La Caleta San José
were not obtainable for this study.
The site of Jotoro and Chornancap Norte were the only archaeological sites that
persisted through the Inka time period documented for this study. There was a total of
three cases for the Jotoro site, however the specifics regarding location and fracture
healing were not obtainable for this study. The Chornancap Norte site was discussed in
the previous section of the Chimú period. The two sites for the Early/Middle Colonial
period included the site of Mórrope and the CNS site. Combined there were a total of 21
individual cases of trauma. The Mórrope site that was active during the Early/Middle
Colonial period had three cases of trauma, one of which was a possible traumatic injury
to the pubic region on the lateral side of the os coxae that showed no signs of healing.
The other two individuals had fractures to the right ribs that were completely healed and
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had remodeled calluses on each of the fractures. The remainder of trauma cases for the
Early/Middle Colonial period belonged to the CNS burial. There were seven individuals
that had documented cases of only rib fractures (either oblique or simple) and each one of
the cases showed either a callus formation or a completely remodeled fracture. The other
common traumatic injury among the individuals at CNS was fractures of the metacarpal
bones and phalanges. There were four individuals had experienced fractures to the
metacarpal bones or phalanges of the foot or hand. However, all of the fractures were in
the process of healing or had completely healed. Two individuals had traumatic injuries
to the lumbar vertebrae, one had depressed wounds to L4 on the anterior plane of the
vertebral body and were most likely compression fractures in the antemortem phase of
the individual’s life. The other had a crush fracture to L2 and fracture to a right rib that
were both in the process of healing. There was one case of a puncture wound to the
coracoid process on the right scapula that showed signs of healing. The remaining cases
were all cranial fractures. One individual had fracture to the nasal bones that resulted in a
deviated septum with signs of almost complete healing. The other case was an individual
with a depressed fracture in the maxilla and fractured nasal bone that both were
completely healed at the time of the individual’s death. The majority of fracture locations
for the Early/Middle Colonial period was centered around the ribs, followed by the hand
and foot bone and vertebrae.
The final time period, Middle/Late Colonial, spanned two sites that presented a
total of 11 cases of traumatic injury. At the site of Mórrope, 10 cases of trauma were
observed. Two of the cases had complete fractures to the metacarpal bones that both
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showed signs of a callus formation and complete fusion. One individual had fractures to
the left proximal thumb phalanx, left humerus, and right middle rib that all were in
different stages of the healing process. Two individuals had cases of fractures to the
upper limb bones, one of the ulnar head with major remodeling and the other of the
radius that was well healed with a callus formation. Two individuals had fractures to the
vertebrae, one had a crush fracture to the thoracic vertebrae and the other had a depressed
fracture of L3, both showed no signs of the healing process. There was one individual
that had an isolated trauma of rib nine that was well healed. The remaining two cases
were cranial injuries to the parietal bone that were both depressed fractures and both well
healed at the time of death. The only case at the final site of CSMME was a depressed
cranial fracture of the frontal bone that showed no signs of healing. The Middle/Late
Colonial period had the majority of trauma locations between the ribs, hand and foot
bones, cranial bones, and the vertebrae.
Throughout all 10 time periods the most consistently affected skeletal element for
trauma location were the ribs. The only time period in which rib trauma did not appear
was during the Early Formative period. It is also interesting to note that there were only
three cases throughout all of the different cases of rib fractures that did not show signs of
any healing. This means that for the majority of the rib fractures the individual sustained
the injury long before death. Due to the ambiguity of rib fractures and the many different
causes of a rib fracture any speculation as to why and how the rib fractures occurred
would only lead to grad assumptions about the overall time period and population.
Another interesting consistency across time periods was the prevalence of vertebral
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fractures. Vertebral fractures were at every cultural time period where trauma was
recorded. The number of vertebral fractures was also consistent and ranged between one
and four individuals that had documented trauma to the vertebral column.
Throughout the data there are also some major differences that appear during
different time periods. During the Middle Sicán period there is an increase in cranial
trauma frequencies. Before the Middle Sicán period there were no recorded cases of
cranial trauma and then during the Middle Sicán period cranial trauma became the most
prevalent locations for trauma. Of the eight cases of cranial trauma there were only two
that showed any signs of healing and the others were either documented as perimortem
injuries or inconclusive as to the timing. However, one of the cranial trauma cases that
showed signs of healing was also an individual that had separate cranial trauma that
happened perimortem. The Middle Sicán showed an increase in perimortem cranial
trauma and did not make a reappearance until Middle/Late Colonial period. However, of
the three cranial fractures during the Middle/Late Colonial period, two of them were well
healed before the time of death and only one case showed no signs of healing. This
means that unlike with the Middle Sicán period, the individuals that represented cranial
fractures were living long enough to heal the injury. Another interesting appearance in
trauma location happens during the Early/Middle and Middle/Late Colonial period. There
is an increase and consistency in prevalence of metacarpals, metatarsals, and phalanges
fractures between the Early/Middle and Middle/Late Colonial period when compared to
the previous time periods. All of the fractures to the metacarpals, metatarsals, and
phalanges were also in the process or had completed the process of healing and
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remodeling. This shows that not only was there an increase in the prevalence of fractures
among the metacarpals, metatarsals, and phalanges but also the injuries were happening
long before the death of the individual and the individual continued to use the hand or
foot.
Qualitative patterns of cut marks
Cut mark prevalence spans across four different time periods among the
archaeological sites for this study. There was evidence for cut marks during the Late
Moche, Middle Sicán, Late Sicán, and the Chimú period. At the site of Huaca El Pueblo
during the Late Moche period there was only one case of cut marks. The individual had
cut marks on the posterior side of C1 and C2 and then on the anterior side of C3 and C4.
The site of Matrix 101 during the Middle Sicán period had four individuals with
documented cut marks. Two cases had only one cut mark on C2 on the anterior vertebral
body. One case had two fine cut marks on the C2 vertebral body. The last case had five
cut marks on C3. The site of Cerro Cerrillos had 22 individual cases of cut marks. All 22
cases had cut marks that centered on the cervical vertebrae (mainly on C2), sternum,
clavicle, and ribs. The range in number of cut marks varied between one and 22 marks on
one single skeletal location. During the Late Sicán period there was only one individual
at the site of Huaca Chotuna Rampa that presented evidence for cut marks. The
individual had two cut marks on the right side of the talus bone, one on the superior
portion and one on the anterior. During the Chimú period at the site of Chornancap Sur
there were five individuals that produced evidence for cut marks. One individual had five
cut marks between the locations of C1, C2, and the clavicles. The next individual had
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three cut marks on C2. The third individual had 10 cut marks on the manubrium and two
cut marks on C3. The fourth individual had two cut marks on the manubrium. The last
individual had four cut marks on the second rib and nine on the auricular facets of the C2
vertebra. Chornancap Norte was active during the Cimú and Inka time period and
presented 40 cases of cut marks that included locations of the clavicles, manubrium, ribs,
C1, C2, and C3. There were also cases of semidecapitations and decapitations among the
individuals at Huaca de los Sacrificios and Chornancap Norte. The two burials represent
a change in tactics for sacrifice. For the Chornancap Norte the focus of sacrifice was on
throat slitting and at the site of Huaca de los Sacrificios there was an emphasis on chest
opening.
Among all four time periods that show evidence for skeletal cut marks the
centralized areas are among the cervical vertebrae, ribs, sternum, and clavicle. However,
two cases that are different from the majority of the locations for cut marks is the
individual at Huaca Chotuna Rampa and one case at the Cerro Cerrillos site. For the
Huaca Chotuna Rampa site the two cut marks are located on the talus bone and at the
Cerro Cerrillos site and individual has two cut marks on a thoracic vertebra (either T2 or
T3). All the other cut marks are consistent with the practice of throat slitting and chest
opening that are common in sacrifice victims (Klaus, 2014, 2016; Bourget, 2001; Verano,
2001a). However, the individual with cut marks on the talus bone are not indicative of the
typical practices of sacrifice. The cut marks on the thoracic vertebra are also unique in
placement but are more logical in the connection between cut marks and sacrifice than
the cut marks on the talus bone. Based on the number of individuals located at the
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different sites, the consistent skeletal locations for the cut marks, and the number of
deliberative cut marks, it is safe to assess the site of Huaca El Pueblo, Matrix 101, Cerro
Cerrillos, Chornancap Sur, and Chornancap Norte to contain sacrifice victims. However,
the site of Huaca Chotuna Rampa does not have enough evidence to support the presence
of sacrifice due to the unique location of the cut marks and a lack of other cases at the site
also containing cut marks. The most likely reason for the disappearance of sacrifice as
soon as the Colonial era began was due to the outlawing of ritual killing of people.
Now that an examination of the qualitative patterns of trauma and cut marks
between the different time periods is complete the data can now be applied to broader
theoretical approaches. The concepts will dive into not only why trauma prevalence is
low but also what that information says about the community as a whole. Trauma will be
seen as a tool to understand the ideology, political, environmental, and social aspects of
the Lambayeque Valley Complex.
Extension of structural violence
Structural violence is unique in the way that it represents the complex behavior
for strategic pathways of avoiding the need for violence (Fry, 2005; Klaus, 2012). A term
coined by Galtung in 1969 describes structural violence as a way for social structures to
suppress a group in order for them to not obtain social, economic, and biological success
(Galtung, 1969; Klaus, 2012). The concept is “structural” because it deals with the
political and economic constructs of the social world and “violent” because it deals
directly with injury or death to an individual (Farmer et al., 2006). Although the term
originally was used to discover and interpret violence in living populations, Klaus (2012)
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proposed that the term be broadened to encompass the field of bioarchaeology. The
concept of structural violence can be more easily connected to the postcontact era rather
than pre-Hispanic within this study.
There was a dramatic change in social dynamics and integration of a hierarchical
scale that put all the natives at a greater disadvantage than the selected Spanish colonists
(Andrien 2001; Guaman Poma de Ayala 1980 [1615]; Ramírez 1996; Saignes 1999;
Silverblatt 1987). Culture began to act more like a stressor rather than a buffer (Schell,
1997) between the two colliding societies and the stressors acted as an epicenter for the
structural violence that took place. The two main goals of the Spanish were to extract the
most amount of natural and human resources possible and convert the indigenous
population to the Catholic belief system while implementing taxation to produce an
economically viable state (Klaus, 2012). There would have been a threat to the long-term
goals of the Spanish if an excessive amount of physical violence was used resulting in a
decrease in available laborers.
When the Spanish colonists occupied the Lambayeque Valley Complex the goal
of a massive economic state was enforced through public policies and techniques (Klaus,
2012). If local lords were compliant with the emerging policies than they were allowed to
maintain some control, however if they did not succumb then they would be made an
example of through violence (Klaus, 2014). However, when the lords were no longer able
to meet the minimum tribute demands and provide for the community they would be
killed or left in the square for all to see (Figueroas and Idrogo, 2004; Rostworowski,
1961). The political tactic of placing the original lords in charge and then demonstrating
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what happens when a revolt or minimum quota was not met created a fear and
intimidation that allowed for the Spanish to maintain control. The Spanish would also
take townspeople to Túcume who would not convert and burned them alive in order to
scare the indigenous populations into converting to Christianity (Klaus, 2014). The goal
was not to wipe out an entire population or go to war against the indigenous people, but
to manipulate and monopolize the unsuspecting group. If the colonists were to engage in
an ethnic cleansing it would be a counterproductive action, economically and politically.
In terms of economics, it made more sense to use different types of violence and
suffering to maintain control of the indigenous people.
When the Spanish colonists took over the Lambayeque Valley Complex the
development of haciendas created a society that focused on industrial-scale production of
crops such as sugar cane and alfalfa (Ramírez, 1996). The introduction of a monocrop
culture, cattle and swine pastoralism, and new social systems influenced the changing
demographic structures of the native Peruvians, in some cases even more than epidemic
disease (Cook, 1981; Klaus, 2008; Ramírez, 1996). The Spanish colonists used the native
population to work the fields and maintain and constantly increase the new crop yield.
The haciendas almost acted as a safety net for the native population because the Spanish
needed workers to maintain the fields so violence was rarely used (Klaus, 2012).
Activity-based trauma or pathologies might appear in individuals that have an
increase in the lifestyle with repetitive movements (Hemphill, 1999; Klaus, Larsen, and
Tam, 2008; Klaus, 2012). This could account for the increase in labor systems of the
haciendas implemented by the Spanish, which caused elevated biomechanical loading
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and injuries to joint systems. In many case studies it has been demonstrated that those of
different occupations and social status are more prone to certain skeletal injuries
depending on their long-term patterns of habitual physical activity (e.g., Havelková et al.
2011; Merbs 1983). The case study conducted by Klaus (2012) provided evidence of
increased degenerative joint disease (DJD) caused by the strenuous lifestyle of the
Muchik population postcontact. Trauma would most likely consist of fatigue fractures or
fractures that deal specifically with the manual labor work assigned to the indigenous
population.
Within the data collected for this thesis there are neither fatigue fractures nor are
there very many limb bone fractures that would be associated with fatigue fractures.
However, there is a consistent amount of hand and foot bone injuries that persist
throughout both the Early/Middle and Middle/Late Colonial period. The fractures to the
metacarpals, metatarsals, and phalanges are almost certain to be indicative of activitybased injuries and most of the fractures were further along in the healing process. There
were also instances of bones not being splinted and limbs continuing to be used during
the healing process causing some abnormalities in the bone. With an increase in the
amount of agricultural work and the expectations of the indigenous population to work no
matter what, it is plausible that the increase in hand and foot fractures is related to this
economic shift and their expectations of the indigenous populations. However, trauma
prevalence does not significantly increase to where there is a statistically significant
difference between trauma in pre-Hispanic and postcontact populations. So, although
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there are certain increases in trauma among different locations, there is still an overall
low prevalence of trauma.
Another aspect to examine is the increase in rib fractures throughout the
Early/Middle and Middle/Late Colonial period. Although rib fractures remained
consistent throughout the different time periods, there was an increase in crude frequency
and overall prevalence in the postcontact era. Due to the ambiguous nature of rib
fractures, there is not any definite answer as to why the increase in rib fractures occurred
during the postcontact era. However, the rib fractures could be indicative of activitybased or interpersonal trauma. With the increase in the amount of manual labor it could
be easier to sustain an injury to the ribs and continue to work. It could also be a sign of a
blow to the chest as a result of an interpersonal conflict between two people, such as a
laborer and a Spanish enforcer. Whatever the reason is, it is important to note the
prevalence and the possibility of an activity-based injury or result of interpersonal
trauma.
According to Klaus (2012), structural violence and interpersonal trauma are
intertwined. When a particular group could no longer live under the current situations,
uprisings or revolts were not uncommon in order for another group to gain power. With a
revolt or uprising it would be common to see an increase in frequency of trauma during a
period of time. Klaus (2014) summarized evidence for the occasional postcontact revolt,
however, in the pre-Hispanic era at the end of the Late Moche and Middle Sicán there
were revolts that targeted small groups of leadership and were very rapidly conducted
episodes of violence (Klaus 2014; Klaus et al., 2017).
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According to Klaus (2014) revolts against the elite class held at their ritual
temples during the Middle Sicán era represented an angry and distressed action against
the ruling class. Sacrifice and ritualized killings were the most common form of
maintenance of the relationship between people and an uncertain natural world (Klaus,
2014). The ritual killings at Cerro Cerrillos represent the ethnically Muchik people
practicing sacrifice that span between 100-200 years. Although the structural violence
argument has been made toward the postcontact era, an argument can be made for preHispanic structural violence due to the evidence of sacrifice.
The massive inequality between the pre-Hispanic lords and the commoners was
enough to cause a differential economic, biological, and social experience. The
nonhazardous and non-excessive systems of labor affected the trauma prevalence in the
pre-Hispanic population and were enforced by the political organization that was set in
place. The organizational structure of parcialidad was based on principles of reciprocity
to offset the idea and practice of inequality (Klaus, 2014). Through the parcialidad
organization the commoners acknowledged that the elite held power over life and death
but power was only proportional to how well the elite provided for their people (Ramírez,
1996). The relationship between the elite and commoners were independent and mutual
but provided evidence for lack of well-being and asymmetry between the two groups.
Klaus et al. (2017) reveal that the Muchik commoners endured greater morbidity, more
physically demanding lifestyles, and lower quality diets. All three of these examples
directly correlated with the requirements for a society to endure structural violence. It
was also discovered that within the Sicán elite there was structural violence occurring
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based on risks associated with political sanctions (Klaus et al., 2017). The evidence
supported by Klaus et al. (2017) along with the decrease in violence but increase in
sacrifice during the Middle Sicán period provides a basis for prevalence of structural
violence. It is possible to propose that the structures influencing socioeconomic
inequality may have set up the Muchik people to die a ritually violent death in order to
increase their political and ritual capital.
Another important aspect of the Middle Sicán era is the expansion of territory
through diplomacy and economic incentives rather than through militaristic tactics (Prieto
2010). Since the population was not focused on territory expansion through the use of
military, then it would make sense to see a low prevalence of violence and trauma. There
was no need for conflict resolution through force and the data supports this theory due to
the increase in territory but continuous low prevalence of trauma that is mostly tied to
activity related injuries. The Chimú and Inka also operated under this similar strategy.
When conquered by Chimú and Inka, imperial rule was indirect and hands-off which
again meant that there was less potential for violent encounters. This style of empire was
not into the physical control of minds and bodies, but sought to benefit from people’s
labor.
One final aspect to consider when looking at structural violence involves the
biological stress patterns of these individuals. Although disease prevalence and morbidity
rate were not examined in this study, context developed from other studies (Klaus, 2008,
2012; Klaus and Tam, 2009) can be applied here. The lack of access to sanitary living
conditions, food, and water in early life development can impact health and diseases later
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in life such as adult body size, metabolic syndromes, and mortality risk (Temple, 2019).
So, although there may not be any physical trauma depicted in the samples, this does not
mean that the individuals were not experiencing traumatic events that caused changes in
their lifestyles. These changes can likely be seen in other aspects of their life such as
growth development, disease prevalence, stature, and diet. Klaus (2012) found that the
late pre-Hispanic Muchik skeletons and the colonial-era Muchik skeletons revealed
statistically significant increases in systemic stress. This means that according to multiple
biological indicators the postcontact individuals were experiencing high levels of stress
and structural violence under colonial rule. There is also evidence of biological
differences, differing diets, and higher morbidity between the Middle Sicán commoners
and elites (Klaus et al., 2017). These examples further solidify the affect that structural
violence has on a group as well as all of the intertwining factors that affect the overall
well-being of a population.
Given the data and historical evidence presented above, it is a possibility that the
reason for the lack of trauma in the pre-Hispanic era is due to several factors. Low
prevalence was affected by nonhazardous systems of labor, the sociopolitical systems set
in place (parcialidad), and expansion tactics. There are also connections between the
terrain and topography as well as what sacrifice meant to the pre-Hispanic populations
that influenced the low prevalence of trauma that will be discussed in the next section.
There is also evidence for structural violence that escalated to physical violence among
the pre-Hispanic era in the form of revolts against the ruling elites. Then, with the shifts
in social organization and complexity, along with a major intensification of economic
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activity, intense experiences of structural violence between the indigenous population and
Spanish conquistadores unfolded. Although the structural violence argument provides a
strong case for the lack of trauma as well as an increase in sacrifice during times of
internal conflict, there are a few other possibilities as to why there is a low prevalence of
trauma.
Horizontal approach to economy
Further expanding on some of the ideas above, it is worth noting again that the
topography of the north coast of Peru consists of flat flood plains surrounded by rugged
mountain ranges and vast open oceans. Considering to the location of the Lambayeque
Valley Complex, Shimada’s (1982) work on the horizontal approach to coastal economy
highlights the importance of understanding the nature and self-sufficiency that occurs
among a coastal region. This is in contrast to the “vertical archipelago” mode of Andean
economy that John Murra (1967) modeled for the far more mountainous southern Central
Andes. This horizontal reality has two implication here. First, use of extensive political
control through economically motivated colonies led to minimized economic interactions
with the highland polities (Shimada, 1982). Trade and other forms of contact was
conducted and moderated through multiple middle “brokers.” This also directly correlates
with the lack of significant competition that would typically be encountered from other
polities, meaning that there would be less need for violence or conflict. With the
conducive environment for successful agriculture and trade networks with the highlands
(Shimada, 1982), there was no need to use military forces or other means to create an
economically and agriculturally successful society. This means that there would be fewer
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instances and opportunities for violent or confrontational encounters. This could account
for the low trauma prevalence documented in the data. Also, due to the nature of the
Peruvian landscape and specifically on the north coast, it is not uncommon for a few
injuries caused by the topology. However, the archaeological sites are not in a
particularly hazardous area that would result in a steady or increase in accidental injuries.
Accidental or unintentional injuries could be the cause of some of the trauma recorded.
The use of sacrifice as an outlet
A common aspect that is often overlooked is the human nature to avoid violence
and to focus on cooperation and peace (Klaus, 2012). Salehyan (2008) proposed that
failure in the established sociopolitical systems allowed for violence as a possible
response. This concept could help support the theory of structural violence for the preHispanic and postcontact societies. There is also a model developed from ethnographic
research that prolonged resource sacristy and perceived threats in survival are correlated
with increases in interpersonal violence (Ember and Ember, 1992). Klaus et al. (2017)
provides evidence to support this model with the analysis of Middle Sicán sites that
experienced revolts against the elite ruling class. Ritual sacrifice may have represented a
kind of “third space” where issues were worked out (Klaus, 2014) rather than the use of
overt intergroup and secular violence.
Ritual sacrifices were also seen as a way to connect the natural world with the
supernatural and the afterlife (Bourget, 2001; Klaus et al., 2016). The ritual killings could
vary from captive sacrifices (Verano, 1986; 2007; Verano and Toyne, 2011; Verano and
Walde, 2004) to sacrifices conducted by and on the level of the local community
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(Klaus and Shimada, 2016; Toyne, 2016). The sacrifices were meant to send a message to
either the ancestral beings, forces of nature, or the people witnessing the sacrifice. Each
of the different rituals had a motivation and method behind the practice, whether it was to
appease the ancestral beings to allow for a prosperous growing season or to demonstrate
power and social division among the community. Rather than acting out in a violent
manner or creating conflict among other groups when there was lack of water or
resources, the communities turned to sacrifice. There was a centralized ideological belief
that the elites were the communicators and midpoint between the ancestral beings and the
commoners. This thought process allowed for a continuous justification for the offset of
structural inequality. This also helped to aid in the lack of violence seen in the data
because if the elites continued to be successful in their job than there would be no reason
to revolt or question the political system in place that caused structural inequality.
Great care was taken into choosing the victims in order to fulfill the motive
behind the ritualized sacrifices (Uhle, 1991[1903]; Bourget, 1998a, 1998b, 2001b;
Bourget and Newman, 1998; Toyne, 2016). The body represents not only a socially
constructed object but also an object that is culturally shaped by the practices and
behaviors of the group (Pérez, 2012). This means that the ritualistic behavior and
treatment of the body before and after the ritual symbolizes important concepts and
beliefs. Work by Prieto et al. (2019) that present a case of a mass burial that represent
sacrificed individuals and aligned with a major natural event that impacted the economic
and social landscape of the Chimú period. There were connections drawn between the
idea of blood being associated with water and how the blood had to flow down into the
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ground in order for the ritual ceremony to be complete (Bourget, 2001). These rituals
were methodically calculated and had greater meaning than just killing an individual. If
the ritual was completed successfully then the unfavorable times would be over for a
while until it came time for another sacrifice.
Contextualizing skeletal trauma in Lambayeque with a hemispheric perspective
While skeletal trauma prevalence and between the pre-Hispanic and postcontact
era remain relatively low, neighboring regions and areas in the Americas are
experiencing both similar and different experiences. Through the examination of the Wari
empire, the Region of La Florida, and the indigenous Pueblo people of the southwest a
comparison between their findings and the data presented will allow for a deeper
contextualization of skeletal trauma in the Lambayeque Valley Complex.
During the same time as the Late Moche and Sicán population existed, the Wari
empire (600-1000 CE) dominated in the south Central Andean highlands. The Wari were
vastly different in motive and prevalence of trauma. Along with a higher degree of
cranial trauma frequency compared to other Andean skeletal populations (Tung, 2007),
the Wari had ritualized battles that occurred every year (Arkush and Tung, 2013). These
battles would help to determine the elite status and were deemed necessary to maintain
political status and provide a bountiful year for the community (Arkush and Tung, 2013).
Along with the ritualized warfare the act of trophy head taking was a common practice by
the military and elites to maintain authority (Tung and Knudson, 2010). The elaborate
rituals often included the use of children and were focused on the social identity that was
attached to the chosen individual. In other words, active forms violence were ritualized
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and politicized as tool of sociopolitical integration by the Wari. It was part of the bigger
strategy they developed to expand their territory and maintain control over a populace. It
was the opposite of the coastal societies such as the
Unlike with the Lambayeque Valley Complex, the Wari presented a
fundamentally different record of trauma and violence at their archaeological sites. The
Wari used violence and force to gain control and maintain authority. There was violence
as well in the Lambayeque world as well, but it was positioned differently and used
differently, with most of it focused on the political role of leaders who used sacrifice to
help control the natural world and legitimize their claims to power. This example
provides a unique perspective on an empire that is right next to the Lambayeque Valley
Complex and yet has a completely different prevalence of trauma and incorporation of
violence into the culture.
Kurin (2013) continued the study of the Wari empire but focuses on the collapse
(1000 -1250 AD) and the increase in prevalence of trepanations. From examining five
archaeologically contextualized sites in the central highlands of Peru, Kurin (2013)
discovered that motives for trepanations mainly revolved around surgery. From this
perspective it was discovered that whenever there was an increase in trepanations along
the central highlands there was typically also an increase in violence (Kurin, 2013).
Again, this case study shows that although a heightened prevalence of skeletal trauma
was seen in both regions at the same time, each one had a different patterns and
approaches to violence indicative to each community.
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Both of these examples examined violence and skeletal trauma prevalence that are
occur at a similar time and place as the data from the Lambayeque Valley Complex. An
examination of colonialism across different regions will present supportive evidence and
contrasting ideas to the low skeletal trauma frequency seen in this thesis.
The next case study comes from the Region of La Florida during the European
contact (1565 – 1706 CE) and focuses on the affects that colonialism had on the
indigenous population. Larsen (2015) argues that it was more than just “disease and
disappearance” that led to the massive decline in the indigenous population at La Florida.
By examining the historical record and osteological evidence Larsen (2015) found that it
was not an increase in physical violence, but rather the “invisible” presence of violence
that started the downfall of the indigenous group. When the Spanish came to the region,
they sought extraction of resources from the land and tribes. The skeletal remains of the
indigenous Guale population showed signs of increased intensity physical activity,
reduction in morbidity and well-being, lowered birthrates, increase in diseases, and poor
diet (Larsen, 2015). Larsen (2015) hypothesized that the presence of structural violence
caused by labor exploitation, illness, decline in nutrition, and inability to recover from the
colonial traumas was what ultimately caused the decline in population.
While occurring in North America, Spanish Florida and Lambayeque shared a
number of immediate connections. Both cases involved a lack of skeletal trauma
following the introduction of Spanish rule and then saw a decline in well-being in the
overall population. The lack of skeletal trauma indicated that there was a different type of
violence occurring that did not leave any physical markers. Just as with Larsen (2015),
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the colonists wanted to extract the greatest amount of resources from the Lambayeque
Valley Complex and increased labor demands in order to fulfill the goal. Even though
both cases are in different areas, the goals and methods to obtain the goals by the Spanish
remain relatively unchanged.
The final case study is based on the violence and skeletal trauma seen among the
indigenous Pueblo people of the southwest (1150 – 1400 CE). Martin (2015) conducted a
comparative study to understand the parameters of social, political, biological, and
environmental change occurs with between the pre and postcontact periods. Prior to
contrary belief Martin (2015) stated that skeletal trauma prevalence 200 years before
contact was extremely high and there was evidence for interpersonal conflict, various
forms of violence, raiding, ambushes, cannibalism, enslavement, warfare, and ritual
destruction of bodies. The Southwest was known to be difficult to live in prior to the
colonialists’ contact including unequal distribution of food resources, inconsistent climate
and weather changes, disease, and an ever-increasing population size. With the disruption
of the Spanish conquest added on to the original complications of living along the
Southwest, the area saw an increase in interpersonal violence between the Pueblo people
and also between the Pueblo people and their neighboring regions (Martin, 2015). There
was also an increase in migrations and skeletal cranial trauma prevalence. Although the
Spanish were the cause of a shift in land usage, disruption of labor, and a change in the
economy, they were not directly responsible for the increase in interpersonal violence and
skeletal cranial trauma (Martin, 2015). Martin (2015) explained that the Spanish needed
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labor and resources when colonizing the Pueblo people and land, so injustices were seen
in mistreatment and coercion.
As like in the previous case study and in this thesis Martin (2015) stresses the idea
that there are so many different elements to consider when looking at skeletal trauma
prevalence. The culture, environment, biology, and politics before contact can help in
understanding why certain skeletal trauma prevalence is seen in the postcontact. This
study also emphasizes the Spanish colonists need for the indigenous population as
laborers and avoided excessive usage of violence and force. However, this case study
shows an increase in skeletal trauma prevalence before contact and a decrease after
contact. The postcontact trajectory of skeletal trauma prevalence already started out as a
high frequency and then with the introduction of postcontact trauma prevalence stayed at
the same rate. This means that there was a shift in the types of violence and trauma
experienced but skeletal trauma continued throughout the empire. The invasion of
European colonists brought heightened interpersonal violence and thus influenced the
motive and trajectory of skeletal violence and injury. Although the data provided for this
thesis do not resemble that, it does help in supporting the claim of the Spanish needing
the indigenous population for labor and not relying on physical violence. The use and
force of violence changed with the underlying goals and purpose of the colonization of
indigenous lands. The data provided in this case study differs from the evidence of
violence in this thesis because there was already a significant amount of skeletal trauma
in the sample prior to colonization and after the colonists came there were still signs of
physical violence but also other invisible forms of violence. With this thesis there was not
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an influx of trauma in any of the time periods and violence persisted throughout the preHispanic and postcontact era but the evidence is not depicted in the skeletal remains but
in the structural hierarchy of the societies.
The presented cases on postcontact and the data and analysis presented in this
thesis help in furthering to refute the original previously accepted stereotypes of
indigenous populations and colonization patterns of the Europeans. There is not one
universal pattern of contact consequences and tactics (Larsen, 1994) and there is
considerable variability in how colonialism was enacted, enforced, and experienced
(Murphy and Klaus, 2017). Unlike with the previously presented cases, there were many
instances that with the invasion of Europeans there was an increase in physical violence
(Murphy and Klaus, 2017). Violent acts such as whip marks, removal of body parts, mass
genocide, raids, lashings and beatings were all reminders of power and domination to the
indigenous community and would often accompany interpersonal violence. Structural
violence was also encountered by many different indigenous groups in the form of
reduced mortality, increased morbidity, and lifelong suffering due to the introduced
hierarchical social structures (Murphy and Klaus, 20017). The colonists were not just
affecting the indigenous population through diseases and depopulation. In some areas
forced labor and resettlement of families into planned towns in order to “civilize” the
indigenous community was the most efficient way to maintain control. For other
situations violence and physical force was pursued. There is not one universal method
that the European colonist used, the methods used for colonization depended on the
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situation, goals, and the relationship that formed between the indigenous people and the
colonist.
All four of the case studies described above shows evidence of different ways
violence unfolded in neighboring regions as well as similar motives for the Spanish
colonists in different areas. This shows that the results gathered from this study correlates
with other areas that were invaded by Spanish colonists.
Conclusion
Human behavior has always been shaped by constraints and opportunities that
present themselves in a particular place or time (Knüsel and Smith, 2014). Violence is an
extension of human behavior and in turn can provide valuable information about the
social structure, ideological viewpoints of different groups of people, and even the course
of history itself. Examples reflecting structural violence, the horizontal approach to
ecology, cultural practices, and reoccurring activities can all be applied to the data.
Although there is a low prevalence of skeletal trauma overall, specific indicators of
activity-based trauma, interpersonal trauma, and ritualized killings provide evidence of a
broader perspective of how injury and violence reflect the social, economic, political, and
ideological tools of ancient cultures.
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CHAPTER 8: CONCLUSION

The first half of this thesis sought to provide the reader with a comprehensive
overview of the history of skeletal trauma studies in bioarchaeology, the ecology of the
north coast of Peru, and an analysis of the studies on skeletal trauma and sacrifice in the
Andes and the north coast. The remainder of the thesis provided the methods and site
information, along with the data gathered and interpretation of the results. This last
chapter looks back upon the findings thesis as well as present future directions for the
field of research.
Summary of findings
The original hypotheses presented in Chapter one stated that: (1) there would be a
decrease in skeletal trauma prevalence between the pre-Hispanic and postcontact era; (2)
the comparisons between the different archaeological sites would show significant
differences between skeletal trauma prevalence of the pre-Hispanic and postcontact
periods; (3) there would be a significant difference between skeletal trauma among the
males of the two periods; (4) there would also be a significant difference between skeletal
trauma among the females between the two periods, and finally; (4) sacrifice prevalence
would decrease between the pre-Hispanic and postcontact era.
Through the use of an odds ratios, it was clear that there was no statistically
significant difference between skeletal trauma prevalence of the pre-Hispanic and
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postcontact era. There was also no significant difference among the two sexes in terms of
skeletal trauma frequency. The only significant difference observed regarding frequency
of skeletal trauma was between the Early/Middle and Middle/Late Colonial era. Through
direct observation cut marks indicating ritualized killings did in fact decrease with the
emergence of the Spanish conquest. Overall there was not enough data to support any of
the hypothesis except for the last hypotheses stating that sacrifice prevalence would
decrease after the emergence of Spanish colonist.
An explanation for the lack of injury and violence in the pre-Hispanic sample was
likely due to the evidence of conflict avoidance and the use of sacrifice to connect the
natural world to the ancestral world. Evidence of conflict avoidance included a lack
physical injuries relating to warfare, a horizontal approach to the ecology and use of
topography to eliminate the need for conflict, and the use of sacrifices as an ideological
response to the natural world. Sacrifices acted as a way to balance between the ancestral
world and the natural world through the use of blood as a symbol for water. The rituals
were one of the things that provided the ruling classes with justification reason for the
maintenance of power and the commoners were content as long as the rituals continued to
work. So although there was a lack of injury and violence in the sample, this does not
mean that there was not suffering or different responses to maintaining the prosperity and
growth of each of the cultures.
The most likely reason for the lack of injury and violence during the postcontact
era was due to the shift in the type of injury and violence and the Spanish colonists need
for slave labor. Structural violence was also most likely more prevalent during the
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Spanish colonial period because the colonist needed as many workers as possible to tend
to the fields. If an increase in physical violence had been used against the indigenous
population than there would have been a decrease in the available laborers to negatively
affect the economic goals of the Spanish colonists. Instead of using physical violence,
control over the native Muchik people was leveraged through the denial of equal or
sufficient access to basic resources, adequate living conditions, and socioeconomic
capital to lead to an increase in biological stress and activity-based injuries.
Future directions
For future studies regarding this sample, a complete examination of overall
health, growth rate, stress, and access to resources could provide the final missing
evidence needed to confirm the increase in structural violence over the span of the ten
time periods. Such work could reveal more about structural violence or the way violence
was used as a tool among the different sites along with the broader time period of preHispanic and postcontact era. The advancement in the analysis of the Lambayeque Valley
Complex sample groups would create a more accurate reconstruction of the use of
violence, and the social, political, environmental, and ideological aspects of the north
coast of Peru.
A more general future direction of trauma studies focuses around the idea that no
longer are bioarchaeologist solely focused on identifying and interpreting prevalence of
skeletal trauma. Studies are being conducted where skeletal trauma is a supporting factor
in understanding the complexities and social structure of past societies. The viewpoint of
what is important within the field of bioarchaeology is not only about recreating the life
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of past individuals but doing so in a way that holistic in its approach. If skeletal trauma
studies continue to improve on the use of contextual information based on history,
environment, biology, social, political, ethnographic work, and physical evidence then
trauma studies have a bright future ahead in the field of bioarchaeology.
Conclusion
This thesis provided a new window into the scope, methods, questions, and issues
that the study of trauma can address in the field of Andean bioarchaeology. The use of
multiple lines of evidence provides a more holistic and complete view of how injury and
violence was utilized in the broader perspective of the culture but also why there might
have been a lack of evidence. Rather than claiming that a lack of skeletal trauma reflects
a non-violent culture, a deeper analysis can reveal the larger and more nuanced concepts
and lived experiences that shaped injury and violence. This thesis also considered the
multi-level roles that sacrifice played a society by considering the modes and motivations
that drove such rituals. Overall, a deeper look at the ostensible lack of evidence for
violence helped produce a more comprehensive understanding of the diversity of social
relationships, lifestyle, ritual, and history on the north coast of Peru.
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