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ABSTRACT 

 

This dissertation explores the funerary taphonomy of non-normative burials across 

multiple contexts. Past research has demonstrated that mortuary contexts can offer specific 

insights into the social identity of the deceased, as well as the beliefs, hopes, and anxieties of the 

community that buried them. This insight is of special significance when an individual has not 

been provided the typical burial rites specific to their culture, including unique mortuary 

treatment or its complete absence. Such non-normative treatment can potentially indicate that the 

deceased held a special or unusual role in their society, that they had experienced 

marginalization during life, or that their death was perceived as untimely or unusual. Such 

atypical or deviant burials have been documented as indicating periods of environmental stress, 

social upheaval, or a combination of these. With this in mind, it is essential to consider both the 

anthropogenic and environmental processes that contribute to the formation of a mortuary 

context, including the natural process of decomposition and skeletal disarticulation in both 

closed and open spaces. This dissertation uses the archaeothanatological approach as a lens 

through which to consider how past intentional mortuary behavior can be separated from 

environmental alteration. As this dissertation demonstrates, the archaeothanatological method 

contains significant limitations, including a heavy reliance on experiments using nonhuman 

animal remains to construct the theory, a lack of studies exploring non-Western burial practices 

(such as exposure or excarnation), and limited consideration of how the approach may need to be 

modified based on local environmental conditions. Nevertheless, it can be a useful framework 

for bioarchaeologists to identify unusual treatment of the body and other ephemeral traces of 

mortuary ritual.  
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 In this dissertation, I apply the archaeothanatological method to three skeletal samples 

recovered from distinct environmental, temporal, and demographic settings, including one 

situation in which bodies were not buried but remained exposed. In my analysis, I consider how 

perceived funerary treatment (or lack thereof) and burial taphonomy would have acted together 

to affect preservation and postmortem joint integrity. The first study focuses on modern, 

unburied remains recovered from the Sonoran Desert and tests articulation relationships between 

joints in a specific environmental context. Results demonstrated that postmortem joint integrity 

is largely dependent not only on anatomical structure and function in life, but the impact of 

environmental factors such as weathering, temperature, ambient humidity, and most 

significantly, scavenger activity.  

 The second study examines a burial population from the same geographic and 

environmental area (the Sonoran Desert) but dating to the Early Agricultural period (ca. 2100 BC 

to AD 50) and examines the non-normative burials of 21 individuals, with an emphasis on the 

burials of young females. These burials can be interpreted as a form of sexually antagonistic 

social signaling and may suggest the community was experiencing a period of significant stress 

involving resources scarcity, environmental change, or social transition.  

The final study examines a burial population of neonates and young children from a rural 

agricultural community in Late Antique (ca. 450 CE) Umbria, Italy. My research focuses on ten 

newly uncovered burials excavated using a taphonomy-centered approach and identifies patterns 

in the atypical funerary treatment afforded these individuals and the 47 infants uncovered during 

previous excavations. Results of my analysis suggest atypical mortuary treatment may be 

associated with necrophobia related to the untimely death of the infants, distress possibly 

heightened by a season of higher than usual infant mortality. More surprisingly, this analysis also 
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indicates acts of mourning and a desire for remembrance, possibly enacted in secret, as such 

behavior would have been in conflict with cultural expectations regarding infant loss. My 

findings offer insight into a rural community’s shared stress surrounding sickness, child loss, and 

unique vernacular belief system in a time of significant cultural and social transition.  

The results of these studies demonstrate that the archaeothanatological method is limited 

in its applicability, as skeletal disarticulation, along with the effects of taphonomic processes, 

varies depending on the specific environmental conditions, and the degree to which the body is 

exposed to these. However, this research demonstrates how taphonomy can be used to better 

understand the application of social theory within bioarchaeology. Ultimately, this enables a 

more detailed analysis of individuals whose complex, reduced, or ambiguous social status—or 

potentially, the cause and manner of their death—may have precluded their access to normative 

and culturally appropriate funerary rites.  
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CHAPTER 1: INTRODUCTION 

 

1.1 Overview and Hypotheses  

 

This dissertation explores environmental and social dimensions of non-normative mortuary 

practices, specialized funerary treatment often reserved for individuals who held a marginalized 

social status in life, or whose death was viewed as untimely or violent (Aspöck, 2008). Non-

normative funerary treatment may bias recovery and skew understandings of paleodemography 

(Pearson, 1999), especially when the exclusion or special treatment of these individuals places 

them outside of normal cemetery spaces where they may experience differential preservation. To 

explore both the social and environmental dimensions of the formation of mortuary deposits, this 

research was undertaken using the archaeothanatological approach, a European approach to 

funerary archaeology that seeks to identify evidence of intentional mortuary treatment and 

separate it from the environmental effects of burial taphonomy (Duday, 2009; Duday et al., 

2014; Knüsel and Robb, 2016).The populations considered for this study, distinct both 

geographically and temporally, provide opportunities to test the scope of the 

archaeothanatological approach and identify its limitations, which include a lack of consideration 

for non-Western burial practices, an overreliance on experiments using nonhuman animal 

remains to construct the core tenets of the method, and the absence of modifications to the 

method based on local environmental circumstances. This research expands on previous work in 

actualistic taphonomy (i.e., Mickelburg & Wescott, 2018) and funerary archaeology (i.e., Knüsel 

& Robb, 2016) to determine the circumstances under which certain individuals are afforded 

specialized mortuary treatment—or denied it altogether—and how this treatment affects 

preservation and, subsequently, archaeological recovery. More importantly, it explores the 
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human response to death in the past through a biocultural lens, examining how individual 

characteristics such as identity, gender, and marginalization are expressed through treatment of 

the body after death.  

The foundational principle of the archaeothanatological approach is that the body itself—

and not the funerary objects that may have accompanied it—was the locus of past funerary 

behavior (Duday et al., 2014). According to Duday and colleagues, “The impression is often 

given that a corpse accompanies the brooch or the vessel, although the most important element of 

the burial is not the furnishing but the deceased: the brooch is not buried, but the deceased with 

the brooch” (Duday et al., 2014, p. 236). Thus, in actuality, “…the dead body is the raison d'etre 

for the tomb and the central element around which, and in function of which, the acts were 

performed which funerary archaeology aims to reconstruct” (Duday et al., 2014, p. 236).  

The mortuary context that the archaeologist interacts with—most notably, the final 

position of the body and its relationship to any associated funerary objects or mortuary 

architecture—has been altered from the time of deposition both by the decomposition of the 

body and the effects of burial taphonomy. The archaeothanatological approach allows excavators 

to make inferences about how the body has come to rest in its final position as it is discovered, 

excavated, and analyzed in situ, including whether the context represents a primary or secondary 

inhumation, decomposition took place within an open space or in direct contact with the soil, the 

body’s position was altered with the use of organic containers, shrouds, or ligatures, as well as 

relationship between the body and its associated funerary objects. Recently, researchers 

interested in the archaeothanatological approach have applied it to archaeological contexts 

beyond Europe (e. g. Baitzel, 2019; Crevecoeur, Schmitt, & Schoep, 2015; Harris & Tayles, 

2012; Nilsson Stutz & Larsson, 2016, to name just a few), while some have constructed 
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controlled experiments to test the hypothesis that the human skeleton naturally disarticulates in 

the pattern predicted by the archaeothanatological approach (e.g., Mickleburgh & Wescott, 

2018).  

In this dissertation, I apply the archaeothanatological approach to three distinct skeletal 

samples to test and refine some of the core tenets of the approach. My first dissertation article 

(Appendix A) examines the continua of postmortem joint disarticulation (opposed to the 

dichotomy of “durable” or “non-durable” presented in the archaeothanatological approach) in 

unburied remains subject to weathering and scavenging by animals. The postmortem articulation 

relationship between joints has specific implications for what parts of the skeleton may become 

disassociated (and potentially, lost) during periods of exposure, whether this is unintentional or 

part of a culture’s normative treatment of the body following death. My second dissertation 

article (Appendix B) applies insights from this study to examine a prehistoric skeletal sample 

from the same region and environment (the Sonoran Desert). Non-normative burials from this 

sample are evaluated to determine if the unusual placement of certain bodies can be explained by 

post-burial taphonomic processes (such as decomposition in a void) and environmental factors 

(such as carnivore damage) or social factors, including sexually antagonistic political signaling. 

My third dissertation article (Appendix C) centers on a Late Antique infant and child cemetery 

located in Umbria, Italy, using insights from the second study regarding the atypical burial of 

children, and the relationship between environmental stressors and non-normative funerary 

treatment. For this latter study, I use the archaeothanatological approach to explore how a rural 

population experiencing disease stress handled the remains of individuals with a still-developing 

distinct social identity and who were potentially seen as vulnerable to supernatural manipulation 

after death.   
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1.2 Study Samples 

Human skeletal remains from three distinct populations were examined as part of this 

study. The first is a sample of modern human remains recovered from the Sonoran Desert along 

the expanse of the United States-Mexico border, between Arizona and the Mexican state of 

Sonora. The remains are currently housed in the Pima County Office of the Medical Examiner 

(PCOME) in Tucson, Arizona, where they await positive identification. Appendix A examines 

the sequence of skeletal disarticulation of the joints identified by the archaeothanatological 

method as either durable or non-durable, a process with implications for mortuary treatment that 

does not involve burial. This modern sample consisted of 30 individuals, predominantly males 

aged approximately >20 (adolescent, but not including children) to 50+ (old adult) years (Table 

1). Twenty of these individuals were assessed in the laboratory, while an additional ten were 

assessed from high-quality scene photos provided by the W.H. Birkby Forensic Science 

Laboratory.  

Individual Age Class Weathering Stage Decomposition Stage Completeness % 

1001 Adolescent 0 D2 75-100 

1002 Young Adult 1 D2 75-100 

1003 Middle Adult 1 D4 75-100 

1004 Young Adult 1 D3 >25 

1005 Adolescent 0 D3 75-100 

1006 NA 1 D4 50-75 

1007 Young-Middle Adult 1 D4 25-50 

1008 Young Adult 1 D4 75-100 

1009 Young Adult 0 D2 75-100 

1010 Young-Middle Adult 1 E2 75-100 

1011 Young-Old Adult 1 E2 25-50 

1012 Young-Old Adult 0 D2 75-100 

1013 Young-Old Adult 0 E1 50-75 

1014 Adolescent-Young Adult 3 E2 50-75 

1015 Adolescent-Young Adult 4 E2 >25 

1016 Middle Adult 0 D2 75-100 

1017 Young Adult 1 D3 75-100 
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1018 Young Adult 1 D2 75-100 

1019 Young-Old Adult 4 E2 50-75 

1020 Young-Old Adult 0 D2 75-100 

1021 Young-Old Adult 0 B6 75-100 

1022 Young-Old Adult 0 B6 75-100 

1023 NA 0 D3 75-100 

1024 NA 0 D2 75-100 

1025 Young-Middle Adult 0 D2 75-100 

1026 NA 4 E2 25-50 

1027 NA 4 E2 75-100 

1028 Young-Middle Adult 4 E2 25-50 

1029 NA 3 E1 75-100 

1030 NA 3 E1 75-100 
 

Table 1: Weathering and Decomposition Stages of Each Individual. Adolescent: <20 years, Young Adult: 20-35, 

Middle Adult (35-50 years), Old Adult: 50+ years. 

 

 

The second sample, part of the skeletal collection of the Museo de Sitio de la Zona 

Arqueológica del Cerro de Trincheras, Mexico, comes from an Early Agricultural (ca. 2100 BC 

to AD 50) population from present day Sonora. The burials under investigation had been partly 

exposed due to fluvial erosion and therefore excavated to preserve them from destruction. Article 

2 examines the burials of eight women (Table 2), nine men (Table 3), and four children (Table 

4) from the La Playa archaeological site. Burial treatment, including the position of the body and 

the presence of associated funerary objects, was considered alongside the age of the individual 

and evidence of pathology and trauma. Environmental factors specific to the Sonoran Desert 

were taken into consideration in the assessment of burials that did not follow a typical mortuary 

pattern. 
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Burial  Age 

Burial 

Description Pathology/Trauma Other Features 

Funerary 

Objects/Features 

      

323 25-35 Tightly flexed, 

laid on right side. 

 

 

None observed. Partially burned.  None. 

369 a 40-50 Partially prone, 

positioned on 

right side, head to 

the west. 

 

 

Cyst on right maxillary 

sinus.  

Partially burned, 

associated with an 

infant aged 6-9 months. 

 

 

None.  

500 25-35 Head inferiorly 

positioned, legs 

tightly flexed, 

mouth open. 

Unidentified pathology 

present on the tibia and 

fibula. 

None. Quartz crystal placed 

above right hip. 

516 30-35 Extended, supine, 

head oriented 

east-northeast.  

Healing trauma on right 

fibula, osteomyelitis, 

possible evidence of 

cloaca.  

 

 

Cranium and mandible 

partially calcined.    

None.  

535 30-40 Prone, legs 

partially flexed, 

possibly kneeling. 

 

 

Dorsal pubic pitting. 

 

  

None Bones fragmented  

576 18-25 Supine, 

hyperflexion of 

the hip joints. 

None None None  

611 b 30-35 Disarticulated, 

comingled.  

 

None None Mineral staining  

611 c 14-16 Disarticulated, 

comingled.  

 

 

None None   Mineral staining 

 

Table 2: Non-normative female burials, La Playa 

 

Burial Age Burial Description Pathology/Trauma 
Other 

Features 

Funerary 

Objects/Features 

71 30-40 Prone, tightly flexed, 

head west-southwest.  

None recorded.  None Some lithic material.  

93 25-30 Prone, head north-

northeast. Lower 

extremities missing. 

Perimortem blunt force 

trauma to the head. 

None Cinega stone point 

near pelvis.  
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173 40-50 Prone, extended, head 

west. 

None, fragmented. None None  

360 35-39 Prone, extended, head 

northeast. 

Healed fractures to ulnar 

side of left metacarpals and 

lateral side of left lower 

leg. 

None None  

413 50+ Prone, lower 

extremities missing. 

Head south-southwest. 

Antemortem compression 

fracture in lumbar vertebra.  

None None 

429 20-21 Prone, legs apart and 

tightly flexed 

underneath body, head 

east-northeast.  

Unidentified 

developmental pathology 

of the right arm and hand.  

None None  

461 25-26 Placed in pit with head 

inferiorly positioned. 

Perimortem fractures to 

both legs. Healed fracture 

on left clavicle and crushed 

5th lumbar vertebra. 

None Cinega stone point 

associated with body. 

501 50+ Head inferiorly 

positioned in a pit with 

neck twisted on torso, 

legs tightly flexed. 

None recorded (damaged, 

some fragmentation). 

None None  

529 50+ Prone, extended, 

oriented south.  

None recorded (damaged, 

some fragmentation). 

None Empire stone point 

near skull. 

      

Table 3: Non-normative male burials, La Playa.  

 

Burial  Age (Months or Years) Age Category Burial Description 

285 6m-9m Infant Prone, head west.  

420a 7y-8y Child Prone, legs tightly flexed, 

571 3-5y Child Laid on left side, arms pronate behind back.  

611a 10-12y Child Comingled, disarticulated 

    

Table 4: Non-normative Infant and Child Burials, La Playa 

 

The third sample, which dates to the late antique (ca. 450 CE) period in Italy, was 

recovered from the Villa Romana Poggio Gramignano archaeological site and is housed in the 
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Museo Communale in Lugnano in Teverina. Article 3 describes ten burials of mostly perinatal 

individuals were excavated and analyzed in-situ using a taphonomy-focused approach, 

emphasizing the archaeothanatological method. As in the previous study, factors such as age, 

pathology, and trauma were then assessed alongside burial type, body position, and the presence 

of associated funerary objects in order to identify patterns in the application of non-normative 

mortuary treatment (Table 5). 

 

Burial Burial Type Age Age Class 

48 Inhumation 7 Lunar Months Fetus 

49 Inhumation 6-7 Lunar Months Fetus 

50 Amphora 0-2 Months Neonate 

51 Cappuchina 8-12 Years Child 

52 Amphora 0-6 Months Neonate 

53 Inhumation 6-7 Lunar Months Fetus 

54 (Removed)*   

55 Inhumation 0-2 Months Neonate 

56 Amphora  7 Lunar Months Fetus  

57  Inhumation  0-2 Months Neonate 

58 Amphora  0-2 Months Neonate 

59 Amphora  9-12 Months Infant  

60 Amphora  0-2 Months  Neonate 

    

Table 5: Infant and Child Burials, VRPG. *Burial 54 was later re-categorized as isolated remains and removed 

from the official count.  

 

The first two samples represent a wide temporal span within a narrow geographic region 

(the Southwest), while the third sample, though distinct both temporally and geographically, 

parallels the archaeological sample from Sonora in the cultural context of communal stress, 

environmental change, and atypical mortuary treatment associated with ritual, agency, and 

supernatural power. These samples, with their social and environmental similarities and 
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dissimilarities, provided a unique context in which to examine both the behavioral and biological 

aspects of funerary taphonomy.  

 

1.3 Methods 

The archaeothanatological method as an approach to funerary archaeology is the central 

theme of this dissertation and is applied to each of the three skeletal samples. As stated 

previously, the approach posits a dynamic between the decomposing body, the surrounding 

environment (including associated funerary objects and architecture), and the funerary treatment 

provided the deceased (Duday and Guillon, 2006; Duday 2009; Knüsel and Robb 2016). The 

approach has been used to argue whether or not decomposition took place in an open or filled 

space, and whether or not organic materials were used to contain, bind, or shroud the body, 

affecting the final placement of small elements (Duday, 2009). The categorization of 

articulations as either durable or non-durable, and the assumption that non-durable joints will be 

the first to disarticulate, is an essential aspect of the archaeothanatological method. Non-load-

bearing joints lacking strong ligamentous attachments during life are categorized as “labile” or 

non-durable, while larger, load-bearing joints with strong ligamentous attachments are 

categorized as “persistent” or durable (Duday & Guillon, 2006, p. 128) (Table 6). 

Durable Non-Durable 

 

Atlanto-occipital, Acromioclavicular, Humero-

ulnar, Intervertebral (Thoracic), Intervertebral 

(lumbar), Lumbosacral, Sacro-iliac, 

Femorotibial, Talocrural, Subtalar, 

Tarsometatarsal 

Temporomandibular, Intervertebral (cervical), Glenohumeral, 

scapulothoracic, Radiocarpal, Carpometacarpal, 

Metacarpophalangeal, Interphalangeal, Costosternal, 

Costovertebral, Hip, Femoropatellar, metatarsophalangeal 

 

Table 6: Durable and Non-Durable Joints 
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Superior to inferior, non-durable joints include the temporomandibular joint, the 

intervertebral articulations of the cervical spine, the scapulothoracic joint, costosternal and 

costovertebral articulations, the glenohumeral joint, patellofemoral articulation, carpals and 

metacarpals, tarsals and metatarsals, and the phalanges of the hands and feet (Duday and 

Guillon, 2006; Duday, 2009; Peresinotto, 2007), along with the hip joint, which is considered 

non-durable because the attaching complex of ligaments are considered thin (Duday and Guillon, 

2006). In contrast, durable joints include the atlanto-occipital, humeroulnar, intervertebral 

thoracic and lumbar articulations, the lumbosacral, sacro-iliac, tibiofemoral, talocrural (ankle), 

subtalar, and metatarsophalangeal joints (Duday & Guillon, 2006; Duday, 2009; Duday, le Mort, 

et al., 2014).  

Uniquely, for the modern sample analyzed in Article 1 (Appendix A), age and sex 

estimates were provided by the PCOME forensic science laboratory. Decomposition was 

assessed during data collection using Galloway’s (1997) Categories and Stages of 

Decomposition, which range from “Fresh” to “Extreme.” Weathering was recorded using 

Behrensmeyer’s (1978) Bone Weathering Stages, which range from Stage 0 (no weathering) to 

Stage 5 (severe weathering). Article 1 also utilizes Hill’s (1979) formula for “Correct Joint 

Frequency”, (100n)/NR, where n is the number of a particular joint present in the sample (e.g., 

the number of tibiofemoral joints), R the total number of articulations of a particular joint (for 

bilateral joints, R=2, while for unilateral joints, R=1), and N is the total number of intact, 

articulated joints within the skeletal sample (in this study, 387). The values produced from this 

formula were ordered numerically (smaller values indicating shorter durability and larger values 

indicating longer durability) in order to determine the relative sequence of skeletal disarticulation 

for this particular sample. These data serve as a proxy for the differential likelihood of types of 
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joints to disarticulation as decomposition progresses, information which may be valuable in the 

analysis of funerary traditions making use of exposure and excarnation, and possible subsequent 

secondary burial during which various elements naturally become disassociated from the rest of 

the skeleton. 

In Appendix B and Appendix C, construction of each individual’s biological profile was 

conducted following the methods stipulated in Standards for Data Collection from Human 

Skeletal Remains (Buikstra and Ubelaker, 1994) with fetal age estimates determined by 

ossification (Scheuer and Black, 2000), the sequence of dental development and eruption 

(Ubelaker, 1987), and the length of skeletal elements (Fazekas and Kósa,1978), typically the 

long bones (though it is acknowledged that such estimates should be based on standards specific 

to the population in question and thus these age estimates likely imprecise). Juvenile pathology 

and trauma were primarily assessed following Lewis (2018).  Appendix B utilizes the 

archaeothanatological method to demonstrate that the burials analyzed all represent primary 

depositions, including those in which bodies had been manipulated in unusual ways. Further 

archaeothanatological analyses revealed that some individuals had been inhumed in direct 

contact with the soil while, for others, decomposition had taken place in a void (such as a 

roasting pit reused for burial or disposal). In at least one burial, there was evidence that organic 

ligatures had been used to bind the hands of the deceased behind their back. Article 3 (Appendix 

C) makes use of the specific methodology outlined by Duday (2009) to analyze infant remains 

using the archaeothanatological approach. This analysis suggested that the infant burials are 

primary inhumations, and that, despite limited social identity of these individuals, there was 

probably an intent to protect and preserve their remains for reasons related to parental grief and 

remembrance. Analysis of associated funerary objects possibly intended to protect the deceased 
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(and possibly, the living) were determined to have been included at the time of deposition, 

suggesting that these esoteric objects were related to the spiritual beliefs of the community and 

did not represent later ceremonial behavior linked to witchcraft. 

 

1.4 Organization of Dissertation  

In addition to a review of recent literature relevant to these studies, each dissertation 

article is included as an appendix. Appendix A, Disarticulation Sequence of Unburied Human 

Skeletal Remains in the Sonoran Desert tests the applicability of the archaeothanatological 

method (specifically, the idea that some joints are “durable” while others are “non-durable”) in a 

sample of unburied human remains subject to weathering and scavenging by carnivores. Results 

indicate that the degree of postmortem skeletal integrity is largely influenced by the size and 

function of the joint as well as local environmental conditions. These findings have specific 

implications for mortuary treatments involving exposure and excarnation, especially those in 

which disarticulation is the desired outcome to facilitate the collection and curation of only 

specific elements.  

Appendix B, Sex-based Violence Expressed Through Atypical Mortuary Treatment 

Among Early Farmers in the Sonoran Desert, uses insights gathered from the first study to 

examine patterns in non-normative funerary treatment among Early Agriculturalists in ca. 2100 

BC to AD 50 Sonora. Taking an identity-based approach and considering the intersectionality of 

sex, age, and social status, results from this study indicate that certain burial treatments may have 

been reserved for females of childbearing age and served as a form of politically and sexually 

motivated social intimidation. The violence directed at fertile females may have been 
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compounded by an individual’s diminished social status as a captive, migrant, or someone 

accused of witchcraft.  

Appendix C, Negotiating Infant Personhood in Death: Interpreting atypical burials in the 

Late Roman Infant and Child Cemetery at Poggio Gramignano (Italy), examines a Late Antique 

(ca. 450 A.D.) Roman infant cemetery. The mortuary contexts of all 59 burials (including ten 

newly excavated burials) were reinterpreted through a biocultural lens which considered how 

specialized funerary treatment may have reflected the compromised health and diminished social 

status of both the infants and their mothers. Results indicate that while there is some evidence of 

non-normative treatment tied to necrophobia, the cemetery can also be viewed as a space 

dedicated to female spirituality, memory, and the secretive mourning of individuals who, in the 

dominant cultural narrative of their time, did not contain a fully developed social identity. 
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     CHAPTER 2: LITERATURE REVIEW 

 The social and biological elements of individual identity, along with their interaction, and 

how these identities are expressed in death, are essential themes of this dissertation. Examples of 

these interactions include unequal health outcomes due to age and sex (such as domestic violence 

experienced by young women in a society with rigid gender roles), the impact of environmental 

stressors (like disease during pregnancy and the early postnatal period), and specialized 

treatment of the bodies of individuals occupying these categories after death (for example, non-

normative treatment for an individual who suffered death prematurely due to an unexplained 

illness). In many instances, aspects of individual identity can evolve or fluctuate throughout an 

individual’s life. For example, female social status may increase with the biological transitions to 

motherhood and then menopause, though this same period of life (her childbearing years) can 

make her more susceptible to intimate partner violence. These aspects of identity, and the health 

outcomes associated with them, are directly tied to culturally mediated behaviors, activities, 

social status, and even belief, and may not only persist for multiple generations into the future 

but leave discernable traces in the archaeological record in the formation of mortuary deposits.  

2.1 Mortuary Ritual and Funerary Archaeology  

The human response to death through time and cross-culturally has long been a focus of 

anthropological thought, with the profound physical, social, and spiritual transition from life to 

death serving as “…a site for examining the making and unmaking of persons and relationships, 

social and corporeal bodies, and life itself…’ (Kaufman & Morgan, 2005, p. 318). Culturally 

prescribed funerary rites are imbued with symbolism, and many authors have noted the 

connection between intentional burial among early humans and the emergence of cognitive 

modernity (i.e., Mellares, 1991). Along these same lines, Stiner (2017, p. 248) notes that 
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mortuary practices among early humans indicate that individuals were conceived of as “…unique 

and irreplaceable” and “…clearly serve several purposes at once: addressing the immediate 

aspects of grief; renegotiating the social network of expectations and obligations; and forging a 

lasting connection to the deceased by cultivating memories” (Stiner, 2017, p. 248).  

Research on mortuary ritual in the late 19th and early and mid-20th centuries examined not 

only the spiritual dimensions of funerary behavior, but the social and cultural implications of death 

(e.g., Hertz, 1960; Metcalf & Huntington, 1991). Early ritual responses to death and burial may 

have begun as a means to address the precarious nature of life in prehistory (Malinowski, 1926), 

or potentially, confront anxieties that the dead might possess the ability to harm the living (Frazer, 

1886). Belief in a soul separate from the physical body, such as the one that inhabited the dream 

world (as described by Tylor, 1871), suggests an early belief in the continued identity and agency 

of the deceased, if only for a transitory period.  

Significantly, anthropologists recognized that disposal of the dead was only one of many 

complex aspects of mortuary behavior (Hertz, 1960; Binford, 1971). More substantial than the 

problems of treating and then burying the decomposing body was the social disruption created by 

death, an issue typically addressed through prescribed ceremonial behaviors (Binford, 1971; 

Bartel, 1982). Hertz (1960, p. 48–9) explains that “Cultural intervention is often required to 

reposition the dead within their society—death is not only a biological reality but also a complex 

cultural event.” Just how the deceased was repositioned (i.e., the funerary rites they were entitled 

to) would depend on the identity they possessed in life (Kroeber, 1927; Hertz, 1960; Ucko, 1969; 

Binford, 1971; Goldstein, 1981). Summarizing previous decades of archaeological thought, 

Binford (1971) asserts that variability in mortuary practice as being due to environmental 

constraints (i.e., time of year that death occurs), the effects of intercultural interaction on 
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mortuary ritual (the “blending” of previously “distinct” cultures), and the changing relationships 

that the living experience upon the death of an individual. Furthermore, human responses to 

death, including personal acts of remembrance and culturally sanctioned funerary rites, 

necessarily respond to both the physical and social death of the individual. Social status, age, 

sex, and even the time and circumstances of death might contribute to the cultural dimensions of 

burial (Barber, 1988; Aspöck, 2008; Tsaliki, 2008; Weiss-Krejci, 2011; Liston et al., 2018) and, 

thus, the mortuary context eventually discovered and excavated by archaeologists.  

 Goldstein (1981, p. 54) succinctly summarizes this concept: “To put it simply, a person 

treated differentially in death was probably also treated so in life; this differential treatment 

reflects the social structure of the society.” Saxe (1979) also describes that “disposal types” 

reflect individual identity and cultural preferences. More specifically, burial styles may differ 

based on whether the society is egalitarian or stratified; egalitarian societies have burial styles 

reflective of individual identity markers, whereas “nonegalitarian” societies have burials that 

reflect inherited status, wealth, occupation, and heritage. The deceased’s social persona will 

affect their treatment (including the associated funerary objects which may accompany them) 

and representation in death, potentially at the cost of other, less significant markers of individual 

identity (Saxe, 1979).  

The identity of the deceased, both individually and collectively, is tied to the formation 

and cultural function of cemeteries. The complex interaction between the deceased and the 

physical landscape is of great antiquity, and early archaeologists recognized that cemeteries 

served important social, as well as spiritual, functions. Saxe (1979, p. 233-234) notes that 

cemeteries can be used as a means to legitimize “group rights” to restricted resources through 

“lineal ties to ancestors,” while Goldstein (1981) argued that social structure and living 
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relationships are expressed not only in the way individual bodies are disposed of, but in the 

spatial relationships between bodies, as the organization of burials may reflect the social and 

familial ties of the living.   

However, such complex social functions may also exist in instances where individual 

identity is not maintained after death, or even when burial is not the normative way to dispose of 

the dead. For example, Smith (2005) suggests that the intentional exposure of the corpse as 

typical funerary treatment might explain the lack of human remains from the Neolithic, while 

whole bodies or isolated remains intentionally deposited in monuments represent non-normative 

treatment. Referencing the ideas of Hertz (1960) and Huntington & Metcalf (1991), Smith (2005, 

p. 683) notes that this “Corpse exposure fits the general concept of secondary burial practices as 

rituals involving extended rites of separation followed by a period of liminality” (Smith, 2005, p. 

683), while the resulting intentional disarticulation may be linked to Van Gennep’s (1960) 

concepts of the liminal transition of the dead (Hellwell & Milner, 2011). 

While burial analysis was an important aspect of early archaeological inquiry, the analysis 

of human remains was viewed separately. Thus, skeletal remains recovered from early excavations 

of cemeteries were not, historically, studied as part of the broader mortuary context from which 

they originated. Early human remains analysis focused on crania (e.g., Morton & Combe, 1839; 

Blumenbach, 1865; Hooton, 1935) predominantly centered on creating race-based typological 

classifications, a biomedical approach rooted in anatomical studies and not archaeology 

(Armelagos 1982; Buikstra 2006; Zuckerman and Armelagos, 2011). Much regret and criticism 

has been expressed over this period of research in which bodies were disarticulated and 

disassociated from their mortuary contexts and associated funerary objects (Duday and Guillon, 

2009; Gowland and Knüsel, 2009). The loss of this important contextual information, including 
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vital points of connection between the deceased and descendant communities (Martin et al., 2012), 

has since helped to shape the field of bioarchaeology, which was not conceived of as scientifically 

based and data-driven largely until the 1970’s when it was formally defined (Buikstra, 1977). New 

approaches which better integrate ethnographic and archaeological information in the 

contextualization of human remains have moved the discipline away from racialized typological 

description and towards evolution-based, population-wide studies of human health in the past 

(Zuckerman and Armelagos, 2011).  

 

2.2 Recent Approaches to Mortuary Archaeology  

Recently, researchers have explored how the “anthropology of death” can be refocused to 

examine the experiences of past peoples (Lee Kozak, 1991). Considerable shifts have taken place 

in the field of mortuary archaeology, including a more critical examination of how mortuary 

contexts are formed (e.g. Weiss-Krejci, 2011) and broader definitions of burial and what might 

constitute the normative treatment of the human body (e.g. Carr & Knüsel, 1997). Chapman 

(2003, p. 311) summarizes how the field of mortuary archaeology has changed over the past few 

decades: 

Archaeological analyses of death now occur at a variety of scales, from the individual 

body through to the cemetery and the regional landscape. Problems under study range 

from the body and its representation of identity, to differences of age, gender, social 

position, health, ethnicity, the long-term roles of the ancestors, symbolism and 

cosmology in the delineation of social landscapes and social reproduction, and even 

discussion of emotional responses to death. 

 

 

Of course, the behaviors associated with grief, treatment of the body, and the construction 

of the mortuary context are both dictated by social norms and deeply personal (i.e., Murphy, 

2011; Cannon & Cook, 2015), and the identity of the deceased themselves can be difficult to 
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disentangle from the beliefs, traditions, and expectations of their living community. Furthermore, 

mortuary treatment in one context cannot be generalized across or even within cultures (Weiss-

Krejci, 2011).  

While biology-based studies have helped to solidify bioarchaeology as an objective 

science, increasingly, researchers have questioned how the non-biological aspects of identity 

might be identified, especially for individuals traditionally left out of historical narratives. In 

many ways, these questions are rooted in the emergence of gender archaeology in the 1990’s, 

which not only addressed the historical androcentrism of archaeology (Knudson & Stojanowski, 

2008) but “…sought to make visible the silent majority who had been excluded from previous 

narratives of the past, including women, children, and older individuals” (Gowland & Halcrow, 

2020, p. 1). Mays et al. (2017, p. 42) link the social and biological consideration of these 

individuals to studies of life course, childhood development, and Barker and Osmand’s (1986) 

Developmental Origins of Health and Disease (DOHaD) hypothesis, which not only 

“…recognizes the cumulative nature of individual biographies” but “…explicitly considers the 

way in which identities and experiences in early life may impact upon later stages.” This is of 

particular importance for researchers describing the connection between the health and lived 

experiences of past populations.  

Bioarchaeological science continues to incorporate increasingly complex methods of 

analysis such as paleoimaging, stable isotope analyses, and ancient DNA (aDNA). Individually, 

these approaches may reveal detailed information about the lived biological experiences of the 

dead while, much like the earliest human remains studies, failing to integrate this information 

into a broader archaeological, historical, and ethnographic context. Essential aspects of human 

identity such as age, gender, ethnicity, or kinship may, depending on the individual or cultural 
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background, only loosely correspond to biological sex, ancestry, biological relatedness, or 

chronological age as determined by the bioarchaeologist. Take for instance an example from 

Martin and colleagues: “Assigning the term adult to an individual based on their bone 

development automatically confers an identity for bioarchaeologists that might be at odds with 

how the person was categorized by themselves or by others” (2013, p.155). The traditional focus 

on population health and pathology in bioarchaeological studies may also complicate efforts to 

recognize disability and, importantly, the way the emergence or worsening of a disability may 

have impacted not only an individual’s health, but their social identity (Knudson & Stojanowski, 

2008:409), a concept related to the “bioarchaeology of care” (e.g. the multiple examples 

described in Tilley & Schrenk, 2017). 

Of course, as Knudson and Stojanowski (2008) explain, the full complexity of identity-

based bioarchaeology is difficult to define in its entirety. Estimates of biological traits such as 

age and sex vary based on the population in question and estimates of infant age (an important 

assessment to determine if a population experienced a spike in infant mortality, an issue 

confronted in Appendix C of this dissertation) are especially difficult to determine with certainty 

(Knudson & Stojanowski, 2008). Far from being deterred by some obvious limitations of 

identity-based bioarchaeology, researchers have increasingly turned attention towards the idea 

and its potential to provide information on individual personhood and experience. Taking a 

biocultural approach, for example, bioarchaeologists might address common but incorrect 

notions about how past peoples engaged with the social and biological dimensions of age, 

disability and frailty, sex and sexual orientation, and other markers of individual identity. 

Confronting how social identities are formed may “…define how fluid such categories have been 

in human history” (Knudson & Stojanowski, 2008, p. 399).  
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 The skeletal markers that indicate adaptation to environmental stressors and disease 

processes (i.e., Armelagos et al., 2009) may be seen as indicators of individual identity and 

experience. It is possible to determine the biological and social aspects of lived experience due to 

the uniquely plastic nature of the human skeleton (Knudson & Stojanowski, 2008), including 

skeletal evidence of inequality, structural violence, and compromised health and development 

(Martin et al., 2013). As Agarwal and Glencross (2011, p. 1) explain, “Skeletal remains offer not 

only corporeal evidence of human existence, but also a biological material that has been crafted 

and shaped through the cultural experiences of life and death.”  

 

2.3 Representativeness of Skeletal Samples: Bias in Preservation and Recovery  

Differences in morbidity and mortality within a population, differential preservation, and 

potential burial practices tied to individual identity, make cemetery populations only partial 

reflections of the past communities they represent. Researchers are thus left with an incomplete 

picture of how skeletal variability might reflect the diversity of social and biological identities 

present within a living population. Part of the issue is summarized by Pettitt (2002, p. 8): “Burial 

is not necessarily the apogee of sophisticated mortuary behavior and our picture of mortuary 

activity in the past will remain biased towards means of disposal well suited towards skeletal 

preservation.”  

 In other words, paleodemographic research is necessarily limited to remains that have 

not only been successfully recovered from archaeological contexts, but which are adequately 

preserved, and both preservation and recovery may be influenced by local environmental 

conditions and burial taphonomy as well as the social and biological characteristics of the 

deceased such as age, sex, and social stature (Binford, 1971; Bocquet-Appel & Masset 1982; 
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Wood et al., 1985; Buikstra & Konigsberg, 1986; Adams & Königsberg, 2004; Djurić et al., 

2011; Jackes, 2011; Martin & Harrod, 2013; Knüsel & Robb, 2016). 

 Jackes (2011) and Agarwall and Glencross (2011) observe that this phenomenon is an 

extension of the “osteological paradox” described by Wood and colleagues (1992), and that bias 

exists not only in taphonomy, recovery, and curation, but in culturally specific burial practices as 

well. Some of the difficulties in accurately assessing the health of past populations include 

variability in age-at-death, fertility, the effects of migration, and how individual risk of death is 

complicated by health status as well as individual social identity. These largely biological 

categories are tied to social categories—outsiders, infants, the disabled—for which there may be 

culturally specific burial practices.  

The question of why cemetery populations are not always reflective of living populations, 

and the connection between this fact and atypical or deviant burial practices, was noted by 

Schwidetzky (1965). Summarizing this German-language research, Aspöck (2008, p. 20) 

explains how population statistics would be influenced as “different places or manners of burial 

for certain age, sex and social groups would lead to a statistically significant absence of certain 

groups in demographic statistics” and that, reviewing the ethnographic literature, it was a 

common practice for there to be multiple forms of funerary treatment (including “special 

disposal”) within a single society. Saxe (1979, p. 233) also provides insight into this issue, 

stating that “…the simpler the socio-cultural system the less divergence will be evident in the 

treatment of different kinds of deviant social personae, and conversely.” 

 

So-called “good” and “bad” deaths are recognized in numerous cultural traditions 

(Weiss-Krejci, 2011; Binford, 1971). The marginalized status that may merit atypical treatment 

after a “bad death” might be gained only shortly before or at the moment of death; common 
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examples including suicide, murder, death by drowning, being struck by lightning, death in 

childbirth, or death in battle (Barber, 1988; Aspöck, 2008; Tsaliki, 2008; Weiss-Krejci, 201; 

Liston et al., 2018). Furthermore, these “bad” deaths, such as premature death (like that of an 

infant or young child), or, as Jackes (2011) notes, death from accidents (which are biased 

towards young males) or reproductive-related deaths (a phenomenon exclusive to childbearing-

aged women), disproportionally affect certain age groups, removing them from cemetery 

populations and skewing paleodemographic assessments.  

Individual characteristics such as age, sex, status, and even cause and manner of death 

can not only affect mortuary treatment, but where and whether an individual is even included in 

a typical or communal cemetery space (Hertz, 1960; Van Gennep, 1960; Weiss-Krejci, 2011). 

Individuals who were marginalized in life (such as believed witches or migrants occupying a 

lower social class) or whole groups of individuals (for example, unbaptized infants) may be 

excluded from communal cemetery spaces. Thus, the mortuary sample of any archaeological site 

offers only partial information about age at death, pathology, and fertility.  

Central to this dissertation is the analysis of burials that may be particularly prone to 

preservation and recovery bias because they do not follow the mortuary patterns typical of the 

community in question, variously referred to as “atypical,” “non-normative,” or “deviant” 

(Aspöck, 2008). Individuals marginalized in life or in death may be subject to differential 

funerary treatment, including the absence of funerary rites or otherwise typical corpse treatment 

which might aid in preservation, such as embalming, shrouding, or placement in a protected 

space. Mortuary rituals intended to incapacitate the potentially dangerous dead (e.g., burning, 

dismemberment, or even burial within monuments) may also affect preservation. For example, 

regarding exposure burials in Neolithic Europe, Fowler (2010, p. 2) explains, “…‘difficult’ 
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bodies and ‘difficult’ deaths were often contained within special locales rather than allowing 

those bodies to become distributed into the cosmos through natural processes of decay that were 

arguably the normal means of dispersal in most communities.” To prevent the dispersal of those 

whose lives or deaths necessitated specialized “mortuary transformation”, some individuals who 

were “…buried at causewayed enclosures and unchambered barrows were hidden from view, the 

dead being weighted down under cairns of flint or chalk or stone” (Fowler, 2010, p. 15).  

 The prevalence of cultural traditions that call for specialized treatment of certain 

individuals after death provides some information on who might be missing from a cemetery 

population. More significantly, non-normative burial and its accompanying mortuary ritual may 

offer unique and specific insight into the living community. Only recently has the analysis of 

human remains considered aspects of archaeological inquiry that were traditionally considered 

post-processual (Gowland & Knüsel, 2012), and non-normative treatment of the dead lends itself 

well to research regarding past identity. According to Aspöck (2008, p. 27), “…the study of 

‘deviant burials’ is given a more prominent position than it was in the previous ‘processual’ 

studies. ‘Deviant burials’ incorporate many of the aspects of ‘post-processualism,’ such as 

individualism, agency and marginal groups in society.” Thus, opposed to theoretical views 

focused on how death may prompt reorganization within a community, identity-based treatment 

of the body after death is as much (or more) of a reflection of the living community as it is of the 

deceased individual.  

 

2.4 Archaeothanatology: A Distinct Approach to Bioarchaeology  

Past research has addressed many of the issues encountered during early studies of 

mortuary ritual and funerary archaeology. Most significant among these is the need to consider 
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the environmental and past social effects impacting representativeness in a mortuary sample, the 

relationship between the body and its associated funerary context, and the ways in which culture 

and individual identities impact the growth, development, and degeneration of the physical body. 

An approach to funerary archaeology that aims to reconstruct the processes which took place 

between deposition and discovery, including not only burial taphonomy but the social, 

psychological, and spiritually based behaviors which make up the human response to death, is 

the French-based archaeologie du terrain, or archaeothanatology (Duday & Guillon, 2006; 

Duday, 2009; Duday, et al., 2014).  

This approach to funerary archaeology centers on deconstructing taphonomic processes, 

focusing on the interaction between the human body (the internal environment) and the mortuary 

context (the external environment) as decomposition occurs. This approach is used to infer 

intentional mortuary behavior such as the position of the body at the time of deposition, whether 

the burial in question is in a primary or secondary context, and whether mortuary treatment 

included the use of organic burial containers and shrouds (Duday & Guillon, 2006; Duday, 

2009). Archaeothanatology has been gaining increasing attention from researchers who see it as 

a way to examine impermanent aspects of treatment of the body after death and “mortuary 

symbolism” as “…a new way of conceptualizing human burials, combined with the time and 

technical expertise to carefully dissect and interpret them in the field” (Knudson & Stojanowski, 

2008, p. 408). Because the handling of the human body after death can itself be an expression of 

mortuary ritual, this approach, as Stutz (2008) argues, can allow archaeologists to separate 

factors which can be controlled for (such as infilling, decomposition, and disarticulation) and 

instead envision the past mortuary process.  
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Archaeothanatology integrates taphonomy and archaeology in the same way taphonomy 

is now incorporated into zooarchaeological research (Stutz, 2008). Indeed, the method relies 

upon many observations taken from forensic literature on burial taphonomy (see Sorg & 

Haglund, 1996 for numerous examples), and is similar to approaches from both the fields of 

paleontology (Weigelt, 1927; Oliver & Graham, 1994) and zooarchaeology (Toots, 1965; Hill, 

1978, 1979; Behrensmeyer, 1984; Andrews & Cook, 1985), placing an emphasis on the role of 

the environment on skeletal disarticulation and movement following interment.   

An understanding of the process by which a mortuary context is formed is an essential 

aspect of mortuary analysis (Weiss-Krejci, 2011), and importantly, this approach takes into 

consideration the fact that mortuary deposits are not fixed at the time of deposition. Reburial may 

take place for several ritual (placement in a communal ossuary, removal of individual elements 

for reverence) or practical purposes (lack of space, or removal by archaeologists for eventual 

repatriation or curation). During these transitional periods, such as reburial or between 

excavation and curation, skeletons and their individual elements may be disturbed or displaced 

(Weiss-Krejci, 2011). Environmental conditions, funerary treatment of the body after death, and 

the time between first and secondary burials may affect whether the skeleton remains in 

articulation and whether individual elements become lost (Weiss-Krejci, 2011). Articulation is 

significant as the state of articulation at the time of discovery can offer specific insight into the 

process of decomposition and the interaction between the body and the surrounding funerary 

context (Duday, 2009; Duday et al., 2014).  

As this dissertation aims to demonstrate that the concepts outlined in the 

archaeothanatological approach are particularly well suited for analyzing non-normative burials 

because they are fundamentally tied both to the human response to death (specifically, the 
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reaction to untimely or bad deaths which may require special funerary treatment) and the natural 

process of decomposition, which, when misunderstood, may lead to necrophobia or the creation 

of culturally specific death folklore (Barber, 1988). The complex and multiple identities held by, 

or conferred upon, the deceased may be evident in the way their bodies adapted to stress and 

scarcity, and the way they were buried.  Because of this, distinguishing intentional acts of 

funerary behavior from the effects of human decomposition and taphonomy is an important but 

often overlooked aspect of bioarchaeology. This oversight is detrimental to the field, as the 

ceremonial behavior required of the living following death and the ritual that accompanies the 

preparation and burial of the deceased can be occasion for acting out social tensions and 

anxieties.  

 

2.5 Inclusivity through Integration: Taphonomy, Ritual, and Identity  
 

As the above sections have outlined, an end goal for incorporating studies of burial 

taphonomy, ritual, and identity is to create a more inclusive bioarchaeology. By addressing the 

ways in which cemetery populations are biased, we can take steps to account for who is missing 

among the dead. This bias might be addressed directly—for example, by surveying informal 

cemetery spaces where certain marginalized groups may be found, such as along the margins of 

known cemeteries or under the floors of domestic settings—or indirectly, by, at minimum, 

recognizing that our estimates of mortality and fertility are inevitably based on samples made 

incomplete through differential preservation (such as the small and porous bones of infants which 

are more prone to diagenesis) or the intentional exclusion of certain individuals. This exclusion, 

often expressed through differential mortuary ritual, provides bioarchaeologists with information 

about the identity the deceased possessed in life or, uniquely, that was conferred on them at the 



 

37 
 

moment of death. Inclusive bioarchaeology is essential as it makes space for these individuals: the 

marginalized, the othered, and those on the very brink of identifiable personhood.  
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APPENDIX A: DISARTICULATION SEQUENCE OF UNBURIED HUMAN SKELETAL 

REMAINS IN THE SONORAN DESERT 

Jordan A. Wilson 

 

Abstract 

While studies of funerary taphonomy have largely focused on mortuary traditions that 

involve inhumation, exposure has received considerably less attention despite its widespread use 

as a means of both temporary and permanent funerary treatment among early societies. Previous 

research has indicated that the over or under-representation of certain elements within burials 

might indicate selective curation of parts of the body after skeletal disarticulation had occurred; 

however, no systematic studies have been undertaken to determine the expected sequence of 

skeletal disarticulation in unburied human remains, particularly those subject to damage by 

scavengers. This study examines the natural sequence of skeletal disarticulation in modern, 

unburied human remains recovered from the Sonoran Desert, using the archaeothanatological 

approach as a framework to conceptualize the relative persistence of skeletal articulations over 

time. Archaeothanatology has been used to identify evidence of body exposure and relies on the 

categorization of skeletal articulations as either durable or non-durable, a dichotomy that does 

not consider the gradients of the process of disarticulation nor the variation that might occur due 

to local environmental conditions. Results from this study demonstrate a pattern of skeletal 

disarticulation that differs from what is predicted by the archaeothanatological approach and 

highlights the limitations of generalizing this pattern across variable environmental conditions. 

These insights are of particular use in the interpretation of mortuary treatment that may have 

involved intentional exposure, or inhumations which may have taken place only after a period of 

time in which the body was subject to scavenging and natural excarnation.     
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Introduction 

Practices governing the proper treatment of the dead are highly variable both today and 

throughout archaeological time. Studies of funerary taphonomy have largely focused on 

inhumation as a normative form of mortuary behavior, however, this excludes the numerous 

mortuary traditions that utilized intentional exposure as a means of natural excarnation. 

Exposure, particularly as a form of “controlled excarnation” (Fowler, 2010, p. 9), has been 

suggested as an element of normative mortuary treatment in the Neolithic in Ireland and Britain 

(Smith, 2005; Fowler, 2010; Hellewell & Milner, 2011) as well as Turkey (Andrews et al., 1995) 

and Greece (Triantaphyllou, 2008), late Bronze age and early Iron Age Britain (Carr & Knüsel, 

1997) and parts of the Americas including Mississippian period Oklahoma (Brown, 1970), the 

Ohio Valley Middle Woodland (Clay, 2014) and late Holocene Argentina (Guardio et al., 2021), 

among others. In many instances, bodies were likely temporarily exposed on stone or wood 

platforms (a practice which facilitated the later retrieval of skeletal elements for their deposition 

in monuments or other locations for secondary burial but would have left bodies vulnerable to 

animals and the environment) or even “…cast to the winds, water, or wild animals…” for 

eventual total obliteration (Fowler, 2010, p. 15-16). 

Past research has pointed to evidence of weathering and damage by scavengers (Smith, 

2005; Fowler, 2010; Hellewell & Milner, 2011; Pilloud et al., 2016; Guardio et al., 2021) as 

potential direct evidence for this form of mortuary treatment. In many instances, the presence of 

isolated elements and disarticulated joints, alongside the unequal representation of small 

elements (such as the small bones of the hands and feet, the hyoid, or the patellae) versus large 

elements (such as the skull and the long bones of the arms and legs) is used as further evidence 
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that parts of the body were selectively curated after skeletonization and disarticulation had 

occurred (Brown, 1970; Andrews et al., 1995; Carr & Knüsel, 1997; Triantaphyllou, 2008; 

Fowler, 2010), with smaller elements (when they are recovered) potentially representing the site 

at which exposure and skeletonization initially took place (Hellewell & Milner, 2011).  

Several studies examining exposure as a form of mortuary treatment specifically utilize 

the archaeothanatological method to analyze the uneven distribution of skeletal elements as 

evidence of intentional excarnation and disarticulation (e.g., Andrews et al., 1995; Carr & 

Knüsel, 1997; Guardio et al., 2021). Broadly, this approach to funerary archaeology focuses on 

the interaction between the human body and the external environment as decomposition occurs 

with the goal of identifying intentional mortuary behavior such as the position of the body at the 

time of deposition, whether the burial in question is in a primary or secondary context, and 

whether mortuary treatment included the use of organic burial containers and shrouds (Duday & 

Guillon, 2006; Duday, 2009; Duday et al., 2014). The theory posits that the original position of 

the body can be inferred by its degree of postmortem integrity, with joints categorized as either 

“persistent” (durable) or “labile” (non-durable) (Duday & Guillon, 2006). Accordingly, non-

durable joints will be the first to disarticulate, while durable joints will remain in articulation for 

longer periods and better resist the endogenous and exogenous forces that alter the original 

placement of the body. The categorization of joints as either durable or non-durable is largely 

based on the structure and function of the joint in life, observations made during archaeological 

excavation, and direct comparison to the disarticulation sequences of nonhuman mammals 

(Duday & Guillon, 2006; Duday, 2009; Peressinotto, 2007).  

The archaeothanatological approach has inspired numerous studies (e. g. Le Roy & 

Murphy, 2020; Baitzel, 2019; Mickleburg & Wescott, 2018; Crevecoeur, Schmitt, & Schoep, 
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2015; Harris & Tayles, 2012; Nilsson Stutz & Larsson, 2016; Stutz, 2008, among others), 

however, none of these have challenged the validity of the durable/non-durable joint 

categorization, with the exception of a single controlled decomposition study (Mickelburg & 

Wescott, 2018).  With some exceptions (i.e., Guardio et al., 2021; Andrews et al., 1995), these 

studies have focused largely on intentionally buried human remains, and the full diversity of 

human mortuary behavior and environments, which may accelerate (i.e., cremation or ritual 

excarnation) or prolong (i.e., natural or intentional mummification) the process of 

decomposition, or even help to keep the skeleton in articulation long after death (Aufderheide, 

2003; Weiss-Krejci, 2011; Sellier & Bendezu-Sarmiento, 2013), have not been fully explored.   

This study aims to address some of these shortcomings by examining the sequence of 

skeletal disarticulation in a sample of 30 unburied individuals from a specific environmental 

context. The sequence of relative disarticulation is used to determine if joints categorized as non-

durable disarticulate early in the postmortem interval while those categorized as durable persist 

for longer periods. The environmental context for this study, the Sonoran Desert, has been the 

subject of numerous experimental and non-experimental investigations which have examined the 

effects of desert burial taphonomy on decomposition, skeletal preservation, and dispersal 

(Galloway et al., 1989; Galloway, 1997; Shultz, 2012; Beck et al., 2015). The results of this 

study indicate that the classification of joints as either durable or non-durable (a dichotomy 

largely based on studies of nonhuman animals) is imprecise and variable depending on the 

environment in which skeletonization occurs (in this instance, an arid desert with scavengers). 

Instead, postmortem joint integrity has less to do with the soft tissue that encases the articulation 

during life and can be better explained by a joint’s size and degree of mobility. Like previous 

research set in the Sonoran Desert (e.g., Beck et al., 2015), this study contributes to broader 
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understandings of the taphonomic effects of arid environments and scavenging on the 

disarticulation and dispersal of human skeletal remains. Ultimately, this is of limited 

applicability to modern remains, especially in the absence of more precise methods for 

determining time since death in in skeletonized remains. However, these results provide a useful 

framework with which to conceptualize the mortuary trajectories of individuals whose funerary 

treatment included exposure as a means of controlled excarnation, particularly when the 

deceased received limited or no protected from the effects of the surrounding environment.  

 

Background 

Joint durability and expected disarticulation sequence  

This study uses the archaeothanatological approach as a lens through which to 

conceptualize postmortem joint integrity over time. Prior archaeothanatological research 

categorizes skeletal articulations as durable or non-durable (Table 1). Non-durable joints are 

those described as “small” and “fragile” by Duday (Duday & Guillon, 2006; 128), are non-load-

bearing, and lack strong ligamentous attachments during life. They include (superior to inferior) 

the temporomandibular joint, the cervical spine, the scapula-thoracic joint, sternal and vertebral 

costal articulations, the glenohumeral joint, the femoropatellar articulation, carpals and 

metacarpals, tarsals and metatarsals, and the phalanges of the hands and feet (Duday and 

Guillon, 2006; Duday, 2009; Peresinotto, 2007). The hip joint, though architecturally durable, is 

considered non-durable in this approach due to the “thinness” of the attaching complex of 

ligaments (Duday & Guillon, 2006: 128). Notably, this classification has been disputed by 

subsequent experimental studies (i.e., Mickleburg & Wescott, 2018). Durable joints, in contrast, 

are mostly load-bearing joints which in life contain “thick strong ligaments” and are made of 
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“voluminous and/or solid bone” (Duday & Guillon, 2006, p.128). These include the atlanto-

occipital, humero-ulnar, thoracic, and lumbar spines, the lumbosacral, sacro-iliac, femorotibial, 

talocrural (ankle), subtalar, and metatarsophalangeal joints (Duday & Guillon, 2006; Duday, 

2009; Duday, le Mort, et al., 2014).  

 

Durable Non-Durable 

Atlanto-occipital, Acromioclavicular, Humero-

ulnar, Intervertebral (Thoracic), Intervertebral 

(lumbar), Lumbosacral, Sacro-iliac, 

Femorotibial, Talocrural, Subtalar, 

Tarsometatarsal 

Temporomandibular, Intervertebral (cervical), Glenohumeral, 

Radiocarpal, Scapulothoracic, Carpometacarpal, 

Metacarpophalangeal, Interphalangeal, Costosternal, 

Costovertebral, Hip, Femoropatellar, metatarsophalangeal 

 

Table 1: Durable (Persistent) and Non-Durable (Labile) Joints 

 

Zooarchaeological and paleontological approaches to disarticulation and dispersal 

Much of the basis for these distinctions comes from controlled decomposition studies of 

nonhuman mammals (i.e., Peressinotto, 2007). More significantly, past paleontological (Weigelt, 

1927, translated by Schaefer, 1989; Oliver & Graham, 1994) and zooarchaeological (Toots, 

1965; Hill, 1979; Behrensmeyer, 1984; Andrews & Cook, 1985) studies on the disarticulation 

sequence of nonhuman animals demonstrate that this pattern may reflect environmental 

conditions, provide information on the postmortem interval, and affect the formation of 

archaeological contexts making this information valuable. Other research has noted that the 

disarticulation and scattering patterns of human remains in outdoor settings can be analogous to 

those of large mammals, a fact that can aid in the recovery and interpretation of such remains 

(Ubelaker, 1997). 
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The postcranial human skeleton is uniquely gracile (Ryand & Shaw, 2015) and 

morphologically distinct from other mammalian skeletons, a fact that complicates direct 

comparisons between the two. For example, in the pattern of mammalian skeletal disarticulation 

described by Hill and Behrensmeyer (1984), the scapulothoracic joint, considered non-durable in 

humans, is early to disarticulate—yet so is the atlanto-occipital joint, an articulation considered 

durable in archaeothanatology. Similarly, the thoracic and lumbar spine, along with the sacro-

iliac joint (all considered durable in humans) are some of the last joints to disarticulate, as are the 

cervical spine and the proximal and distal phalanges, joints that, in humans, the 

archaeothanatological approach classifies as non-durable.  

Nevertheless, approaching the analysis of scattered and disarticulated human skeletal 

remains from a zooarchaeological or paleontological perspective provides several advantages. As 

prior studies have demonstrated (e.g., Mack et al., 2016), redirecting focus to postmortem 

taphonomic processes instead of individual biological profiles can yield more meaningful 

information on site formation and assemblages of comingled human skeletal remains.  

Furthermore, considering multiple individuals in various stages of decomposition and 

disarticulation within a single study (e.g., Hill, 1979) better accounts for skeletal variability in 

terms of age, sex, and body size and robusticity. While the sample considered for this study is 

mostly confined to young and middle-aged adult men, it nevertheless provides more contrast 

than experimental studies focused on a single individual. 

 

Materials and Methods 

Local environmental conditions 
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 The remains used for this analysis were recovered from the area of the Sonoran Desert 

that encompasses the border between southern Arizona and the Mexican state of Sonora. 

According to the National Park Service, seasonal temperatures vary between lows of 10-15°C in 

the winter, and highs of 40-48°C in the summer. The arid climate receives only about 76 to 500 

mm of precipitation, including a seasonal monsoon that occurs in late summer. 

Individuals and recovery 

The purpose of this study was to examine the natural disarticulation sequence of unburied 

human remains in an arid environment. Data were collected on the state of articulation of all 

remaining joints in individual sets of skeletal remains, along with the state of fusion of the 

epiphyses making up these articulations, the presence or absence of pathology or trauma, and the 

presence of damage due to animal scavenging. Additional data were taken on the stage of 

decomposition of the body, the stage of bone weathering, and overall completeness of the 

skeleton.  

The individuals assessed for this study are unidentified persons recovered from the 

Sonoran Desert and their remains currently housed in the Pima County Office of the Medical 

Examiner in Tucson, Arizona. Because of the biological profiles of these individuals and their 

proximity to the United States-Mexico border, it is assumed that most, if not all, were 

unsuccessful migrants who had journeyed from Mexico and elsewhere in Central America 

(Koleski et al., 2018; Pima County Office of the Medical Examiner Annual Report, 2019). 

According to the 2019 annual report of the Pima County Office of the Medical Examiner, the 

remains of 3,081 undocumented border crossers (UBC’s) have been recovered since 2000, with 

153 UBC’s recovered in 2019, most of whom are young men aged 20-39 years.  
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Of the individuals chosen for analysis, twenty were assessed directly from the remains by 

the author and an undergraduate research assistant, while the joint integrity of the remaining ten 

was determined by examining scene photographs and referring to descriptions provided by the 

W.H. Birkby Forensic Anthropology Laboratory at the Pima County Office of the Medical 

Examiner. In order to accurately record the state of postmortem joint integrity, effort was made 

to assess remains recently brought to the forensics laboratory which had not experienced 

processing for formal analysis. For cases in which individuals had been partially processed 

before scoring could take place, intact articulations observed in the laboratory were verified by 

referring to photographs taken at the scene of recovery and notes provided by forensic 

anthropologists working in the W.H. Birkby Forensic Anthropology Laboratory. The ten cases 

scored from photographs were selected based on their quality, with an effort to select individuals 

who represented both short and long postmortem intervals (that is, from several weeks to more 

than two years).  

It should be noted that the individuals who were assessed for this study had not been 

identified at the time this research took place, and the biographical information provided about 

them cannot be linked back to any specific individual. This assessment in no way altered the 

state of these remains, or stalled efforts to identify, repatriate, or bury these individuals.  

Biological Profiles 

Apart from several cases in which legal identification was recovered along with the body, 

the identities of these individuals are unknown. At the time of this analysis, only sex and age had 

been estimated by the forensic anthropologists. Individuals were classified by their approximate 

age range as either adolescent (<20 years) young adult (20-34 years), middle adult (35-49 years), 
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or older adult (50+ years) as outlined in Buikstra and Ubelaker (1994). All but three individuals 

were male.   

Preservation 

While the individuals in this study were predominantly skeletonized at the time of 

assessment, significant weathering was rare, with most bone showing little cracking or 

exfoliation. Soft tissue (excluding the ligamentous attachments of the joints) was present in five 

cases. Decomposition was recorded using Galloway’s (1997) Categories and Stages of 

Decomposition, which range from “Fresh” to “Extreme”. Weathering was recorded using 

Behrensmeyer’s (1978) Bone Weathering Stages, which range from Stage 0 (no weathering) to 

Stage 5 (severe weathering). Relative completeness ranged from complete (>75% of the entire 

skeleton present) to fragmentary (<25% of the skeleton present, including at least one complete 

element) (see Table 2).  
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Individual Age Class Weathering Stage Decomposition Stage Completeness % 

1001 Adolescent 0 D2 75-100 

1002 Young Adult 1 D2 75-100 

1003 Middle Adult 1 D4 75-100 

1004 Young Adult 1 D3 >25 

1005 Adolescent 0 D3 75-100 

1006 NA 1 D4 50-75 

1007 Young-Middle Adult 1 D4 25-50 

1008 Young Adult 1 D4 75-100 

1009 Young Adult 0 D2 75-100 

1010 Young-Middle Adult 1 E2 75-100 

1011 Young-Old Adult 1 E2 25-50 

1012 Young-Old Adult 0 D2 75-100 

1013 Young-Old Adult 0 E1 50-75 

1014 Adolescent-Young Adult 3 E2 50-75 

1015 Adolescent-Young Adult 4 E2 >25 

1016 Middle Adult 0 D2 75-100 

1017 Young Adult 1 D3 75-100 

1018 Young Adult 1 D2 75-100 

1019 Young-Old Adult 4 E2 50-75 

1020 Young-Old Adult 0 D2 75-100 

1021 Young-Old Adult 0 B6 75-100 

1022 Young-Old Adult 0 B6 75-100 

1023 NA 0 D3 75-100 

1024 NA 0 D2 75-100 

1025 Young-Middle Adult 0 D2 75-100 

1026 NA 4 E2 25-50 

1027 NA 4 E2 75-100 

1028 Young-Middle Adult 4 E2 25-50 

1029 NA 3 E1 75-100 

1030 NA 3 E1 75-100 
 

Table 2: Weathering and Decomposition Stages of Each Individual. Adolescent: <20 years, Young Adult: 20-35, 

Middle Adult (35-50 years), Old Adult: 50+ years. 
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Scoring of Skeletal Articulation 

The skeletal articulations scored in this study were limited to those identified as durable 

or non-durable according to the archaeothanatological approach (Duday & Guillon, 2006; 

Duday, 2009). In this study, articulated joints were considered those which retained any 

ligamentous attachment between elements. When scored from photographs, this attachment was 

presumed when joints rested in anatomical position at the time of discovery. Disarticulated joints 

had zero remaining ligamentous attachments between elements, and/or were not in anatomical 

position at the time of discovery. Many articulations displayed carnivore damage, at times so 

severe that the entire joint had been obliterated. Scoring was only possible on articulations that 

were sufficiently complete (at least 50%) to allow for assessment. Joints represented by only one 

complete element (for example, a complete scapular glenoid fossa with no corresponding 

humeral head) were scored as not articulated.  

The sequence of disarticulation was calculated using a formula developed by Hill (1979), 

who applied it to a modern antelope bone assemblage. Using Hill’s formula, the sequence of 

disarticulation (or “Correct Joint Frequency”) can be found by multiplying the number of a 

particular joint present in a skeleton (n) by 100, and dividing this by the total number of 

articulated joints in an assemblage (N) multiplied by the total number of articulations of a 

particular joint (R), or (100n)/NR (Hill, 1979). This formula was applied to each articulation 

under consideration for a total sample of N = 387. Because several joint types were considered 

categorically instead of individually, this study uses R to indicate if a joint is bilateral or not. For 

example, the durability of the hip joint is calculated with R = 2 since the human skeleton has a 

right and left hip, while the durability of the cervical spine, though composed of seven individual 

joints, is calculated with R = 1 since the spine is not divided into a right and left side. The 
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resulting numbers were ordered numerically, with smaller values indicating lower durability and 

larger values indicating higher durability. 

 

Results and observations 

The disarticulation sequence in the Sonoran Desert sample is described in Table 2 and 

Figure 1. Joints categorized as non-durable that disarticulated relatively early include the 

interphalangeal joints of the hand and foot, the wrist (the articulation between the distal radius 

and the carpals), the metacarpophalangeal, temporomandibular, patellofemoral, sternocostal, 

glenohumeral, metatarsophalangeal, and the tarsometatarsal articulations. Similarly, articulations 

categorized as durable disarticulated relatively late. These include the subtalar, talocrural, 

femorotibial, atlanto-occipital, and sacro-iliac joints, in addition to the thoracic and lumbar 

spines and the lumbosacral joint. 
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Articulation N n R [100n/NR] 

Intervertebral (Thoracic) 387 24 1 6.201550388 

Intervertebral (Lumbar) 387 24 1 6.201550388 

Lumbosacral 387 24 1 6.201550388 

Costovertebral 387 22 1 5.684754522 

Intervertebral (Cervical) 387 20 1 5.167958656 

Sacro-iliac  387 37 2 4.780361757 

Atlanto-occipital 387 17 1 4.392764858 

Hip 387 27 2 3.488372093 

Femorotibial 387 21 2 2.713178295 

Talocrural 387 18 2 2.325581395 

Tarsometatarsal 387 17 2 2.196382429 

Subtalar 387 17 2 2.196382429 

Acromioclavicular 387 15 2 1.937984496 

Glenohumeral 387 13 2 1.679586563 

Metatarsophalangeal 387 13 2 1.679586563 

Scapulothoracic 387 11 2 1.42118863 

Sternocostal 387 10 2 1.291989664 

Temporomandibular 387 8 2 1.033591731 

Humero-ulnar 387 8 2 1.033591731 

Femoropatellar 387 8 2 1.033591731 

Humeroradial 387 7 2 0.904392765 

Metacarpophalangeal 387 7 2 0.904392765 

Interphalangeal (Foot) 387 7 2 0.904392765 

Radiocarpal 387 6 2 0.775193798 

Interphalangeal (Hand) 387 6 2 0 
 

Table 2: General sequence of skeletal disarticulation 
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Figure 1: Disarticulation Sequence of All Joints. Lower values indicate relatively earlier disarticulation, while 

higher values indicate relatively later disarticulation. Green indicates joints classified as durable, while yellow 

indicates joints classified as non-durable. 

      

Importantly, several joints do not disarticulate according to the predicted model. The humero-

ulnar joint, categorized as durable, disarticulated relatively early, at approximately the same time 

as the temporomandibular and femoropatellar joints (both categorized as non-durable). 

Additionally, three joints considered non-durable disarticulated relatively late in the sequence. 

These include the hip joint, the cervical spine, and the costovertebral articulations.  

The right and left sides of the body can also be considered separately (Table 3 and 

Figure 2). While the right and left sides of the body disarticulate in roughly the same sequence, 
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some small differences can be observed; for example, the femoropatellar and metatarso-

phalangeal joints disarticulated earlier on the left side of the body than on the right. 

Articulation N nL nR Left Right 

Thoracic Spine 387 24  6.20155 0 

Lumbar Spine 387 24  6.20155 0 

Lumbosacral 387 24  6.20155 0 

Costovertebral 387 11 11 2.84238 2.84238 

Cervical Spine 387 16 4 4.13437 1.03359 

Sacro-iliac  387 37  9.56072 0 

Atlanto-occipital 387 17  4.39276 0 

Hip 387 11 16 2.84238 4.13437 

Femorotibial 387 9 12 2.32558 3.10078 

Talocrural 387 9 9 2.32558 2.32558 

Tarsometatarsal 387 6 11 1.55039 2.84238 

SubTalar 387 7 10 1.80879 2.58398 

Acromio-clavicular 387 8 7 2.06718 1.80879 

Gleno-humeral 387 6 7 1.55039 1.80879 

Metatarso-phalangeal 387 5 8 1.29199 2.06718 

Scapulothoracic 387 6 5 1.55039 1.29199 

Sternocostal 387 5 5 1.29199 1.29199 

Temporomandibular 387 4 4 1.03359 1.03359 

Humero-ulnar 387 4 4 1.03359 1.03359 

Femoropatellar 387 3 5 0.77519 1.29199 

Humeroradial 387 4 3 1.03359 0.77519 

Metacarpophalangeal 387 4 3 1.03359 0.77519 

Interphalangeal (Foot) 387 3 4 0.77519 1.03359 

Wrist 387 3 3 0.77519 0.77519 

Interphalangeal (Hand) 387 3 3 0.77519 0.77519 
 

Table 3: Sequence of skeletal disarticulation by side of body.  
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Figure 2: Disarticulation sequence by side of body. Lower values indicate relatively early disarticulation, while 

higher values indicate relatively late disarticulation. Blue represents the right, and yellow represents the left.  

 

Discussion 

Based on the sequence of skeletal disarticulation presented above, the categorization of 

joints as merely durable or non-durable is imprecise and overly simplistic. Instead, 

disarticulation is better explained by the size and mobility of the joint, the effects of animal 

scavenging (which contribute to the loss of soft tissue through ingestion and dispersal of the 

body), and the environmental conditions specific to the Sonoran Desert. These conditions 

(discussed in detail below) include the microenvironments primarily created by differential sun 

exposure. Whether or not a body had been in the shade, protected by clothing, or in contact with 
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the ground ultimately affected the degree of decomposition, mummification, and sun bleaching 

that body experienced.  

The effects of microenvironments were often discernable within single individuals, as 

demonstrated by different disarticulation outcomes by side of the body. Alternatively, the 

variation between sides of the body may reflect activity patterns in life and the subsequent 

differences in wear on the hard and soft tissues of the joint. In the joints of the hand and wrist, 

the scapulothoracic articulation, and the acromioclavicular articulation, the left side persisted for 

longer than the right. This may be linked to the predominance of right-handedness in most 

populations, with these joints experiencing more overall wear and thus being less likely to 

remain in articulation. In contrast, in the remaining bilateral articulations, the right side persisted 

longer.  

The cervical spine, along with the costovertebral and hip joints, were categorized as non-

durable yet remained in articulation longer than other joints categorized as durable. The 

endurance of the joints thought to be non-durable (except for the hip articulation, which is, as 

mentioned previously, structurally durable), may be largely due to mummification of the 

ligamentous tissue holding the joints in articulation. The humero-ulnar joint, considered durable 

by the archaeothanatological approach, disarticulated relatively early. The early disarticulation of 

the humero-ulnar joint is surprising, as in life this joint is encased in ligamentous tissue. 

Disarticulation of this was also undoubtedly aided by the activity of scavengers; in the six 

individuals where this joint was present but not articulated, carnivore damage was observed in 

half.  
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Decomposition and weathering in arid environments 

In both human and nonhuman animal remains, there is a relationship between stage of 

weathering, time since death, and the survivability or persistence of skeletal material, including 

skeletal articulations. While the presence of moisture can accelerate disarticulation (Hill, 1979) it 

is typically complete within five years, with most disarticulation taking place before the bone 

reaches an advanced stage of weathering (Hill & Behrensmeyer, 1984). Joint preservation (and 

thus, articulation) is heavily influenced by carnivore damage and weathering, and even the state 

of fusion of the epiphyses that make up the articulations (Brain, 1981). Because the metaphyseal 

portion of long bones are composed of thinner cortical bone, they are more susceptible to 

damage by weathering and carnivore gnawing than the denser bone shaft (Brain, 1981; Merbs, 

1997; Haynes, 1980; Milner & Smith, 1989).   

In general, decomposition can be affected not only by ambient humidity, but solar 

bleaching, animal scavenging, insect activity, the presence of trauma, whether the individual is 

clothed, and what type of burial they are given (if any) (Mann et al., 1990). In arid environments 

such as the Sonoran Desert, high temperatures promote rapid decomposition initially, but the 

preservation of soft tissue is maintained by the low levels of humidity (Galloway, 1997). This 

can cause the surface tissue to dehydrate while decomposition continues underneath the skin. 

Full mummification can take up to a month and last through eight months, after which the 

skeleton is exposed to weathering (Galloway, 1997). Connective tissue is the last soft tissue to 

decompose, and because of its unique molecular structure, may persist indefinitely in arid 

environments (Gill-King, 1997; Aufderheide, 2011). The articulation of intervertebral discs is a 

prime example of this.   
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Natural mummification is common in the hot, arid climate of the Sonoran Desert. Not 

only can mummified tissue keep skeletal elements articulated, particularly tough, mummified 

tissue may act as a barrier to scavengers (Haglund et. al., 1989). While individual soft-tissue 

structures were difficult to identify in these remains, it was clear that mummification, 

particularly of the ligamentous tissue, significantly contributed to overall postmortem joint 

integrity in this study. This is true for articulations predicted to be non-durable that in fact lasted 

for relatively longer periods of time. Cervical vertebrae, like the rest of the spine, are held in 

articulation not only by intervertebral discs but by seven separate ligaments which, being thin, 

mummify readily. Likewise, the costovertebral articulation, though small in relative surface area, 

is held in place by three separate ligaments which also appear to have easily mummified. This 

particular joint was frequently observed to remain while most of the rib had been gnawed away 

by carnivores, suggesting perhaps that for buried remains in a supine position, the weight of the 

undamaged rib cage and sternum might move these joints out of articulation as decomposition 

progresses. 

Carnivore Damage 

The effects of animal scavenging on the preservation, disarticulation, and dispersal of 

human remains in the Sonoran Desert cannot be overemphasized; indeed, each set of remains 

examined as part of this study was subject to some degree of animal depredation, even when this 

had not yet affected the joints under consideration.  

The first stage of scavenging can take place within a postmortem interval of four hours to 

14 days (Haglund, 1997). Initially, scavengers target the soft tissue of the neck, potentially 

damaging the ventral cervical spine. Removal of the neck muscle also opens access to the 

sternal-clavicular articulation; once this is gnawed through, the muscular structure maintaining 
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the shoulder can ingested, freeing the upper extremity (typically still in articulation with the 

scapula and clavicle) to be transported away from the rest of the body as a unit (Haglund, 1997).  

Disarticulation of the lower limbs might take place between eight and 18 weeks after 

decomposition has destroyed or weakened the more durable ligamentous attachments of the hips 

and knees. Both the bony and ligamentous structure of the hip joint make it difficult to 

disarticulate except in such a state; if the femur cannot be pulled free from the pelvis, both 

structures (including the sacrum and lower lumbar vertebrae) might be removed as a single unit 

(Haglund, 1997).  

The typical pattern of disarticulation due to animal scavenging closely mirrors the 

relative sequence of disarticulation determined in this study. Quite possibly, the entire sequence 

can be explained by the activity of scavengers, as even joints that had no evidence of carnivore 

gnawing may have experienced accelerated decomposition and weathering if the soft tissue 

protecting them had been ingested. However, it is also possible that the architecture of the joint 

itself determines both how easily it can be disarticulated by a scavenger and how long it will 

remain in articulation with the rest of the skeleton after death.   

While animal scavenging is not typically associated with intentional mortuary treatment, 

its effects on postmortem joint integrity are highly relevant for funerary taphonomy. In many 

archaeological examples, it is possible that burial occurred only sometime after death had taken 

place away from the individual’s home, allowing scavengers to have access to the body for 

several days before it could be recovered for proper burial treatment (Smith, 2005; Fowler, 

2010). Furthermore, carnivore scavenging by canids or vultures may have been an intended 

element of exposure, accelerating excarnation and facilitating later burial or symbolically 

transforming the dead (Fowler, 2010; Smith, 2005; Pilloud et al., 2016; Andrews et al., 1995). 
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Joint Anatomy and Function 

Another important factor determining the postmortem integrity of a joint is its structural 

anatomy and function during life. The muscle and ligamentous tissue that joints consist of during 

life may partly contribute to bodily integrity early in the postmortem period, but these protective 

effects appear to diminish as the soft tissue decomposes. For example, the diminutive elements 

of the wrists, hands, and feet, though encased in ligamentous tissue during life and protected by 

the thenar and hypothenar muscles of the palm, or the flexor and interosseous muscles of the 

foot, articulate to form relatively shallow joints. This, combined with their small size, may 

reduce the preservative effects of mummification over time compared to articulations that are 

deeper (such as the hip joint) or larger in size (such as the lumbosacral joint).  

Age, Sex, and Pathology 

Zooarchaeological studies have demonstrated that physiological maturity can play a role 

in postmortem joint integrity and survivability (Brain, 1983), as the unfused or partially fused 

epiphyses of juveniles more easily disarticulate. For example, Brain (1983) reports differences in 

joint survivability based on epiphyseal fusion. The sample considered for the present study 

included only four adolescents, two of which were aged adolescent to young adult. Of these, only 

one had incomplete epiphyseal fusion (this individual was almost entirely articulated). For an 

additional seven individuals, the age category was too broad (young adult to old adult) to provide 

meaningful evidence of how age might affect disarticulation. The sample also included only 

three females, the skeletal integrity of which did not noticeably differ from that of the male 

individuals. Finally, only two individuals displayed visible pathology at the site of a joint (in 

both cases, osteophytosis and degenerative changes of the vertebral bodies of the thoracic 

vertebrae). It is unclear whether pathology affected the durability of these joints, as their 
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articulation was primarily due to the mummification of longitudinal ligaments. Joint articulation 

may be affected by age-related pathologies such as arthritis, as well as occupational damage, 

factors which are in turn related to culturally specific behaviors like overall activity and sexual 

division of labor. Osteoarthritis, commonly used to interpret activity in the past, does not 

necessarily result from the mere repetitive use of joints, but injury to those joints (Bridges, 1991; 

Buckwalter & Brown, 2004; Felson, 2013). This also applies to cartilaginous and ligamentous 

injury, which can lead to joint degeneration if the joint is left unstable as a result (Buckwalter & 

Brown, 2004). While there was insufficient diversity in this sample to demonstrate a relationship 

between skeletal maturity, sex, body mass, joint damage, and postmortem joint integrity, it is 

possible these differences would appear in a larger and more diverse sample.  

Other factors 

 In contrast to controlled experiments in which a single individual is studied over a set 

length of time, this study examined multiple individuals who each represented a single point in 

the postmortem interval. While this approach had certain advantages (described above), a 

number of factors that may have been significant could not be accounted for. Disarticulation 

sequence can be affected by body position (Peressinotto, 2007; Mickleburgh & Wescott, 2018), 

which, for these unburied remains subject to weathering and carnivore scavenging, might have 

changed more than once. The slight difference in disarticulation sequence between the right and 

left side of the body might be explained by body position and the microenvironmental conditions 

created by exposure or protection from the sun and contact with the soil (Beck et al., 2015), or 

simply by chance. 

 

Conclusion 
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This study has demonstrated the profound impact the surrounding environment has on the 

disarticulation pattern of unburied human skeletal remains. Because exposure and natural 

excarnation are important elements of numerous mortuary traditions, these impacts—and the 

resulting pattern of skeletal disarticulation—are essential to consider and can help archaeologists 

to identity whether a body was exposed and for how long, if isolated elements represent the site 

at which exposure took place or the location of secondary burial, and the role of scavengers in 

either helping to excarnate remains for later burial or facilitate their destruction and thus return to 

the natural world.  

By examining postmortem joint integrity as a measure of persistence over time, this study 

also demonstrates that caution should be used when applying the archaeothanatological approach 

to unburied remains, and, quite possibly, to studies of funerary taphonomy in general. 

Postmortem joint integrity is more complex than a dichotomy of durable or non-durable, and the 

approach does not account for the full scope of individual and environmental circumstances 

(including local climate, the effects of scavengers, and the age, sex, and body size of the 

deceased in question) which may lead to differential preservation of the skeleton and its 

articulations.  
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APPENDIX B: SEX-BASED VIOLENCE INSCRIBED THROUGH ATYPICAL MORTUARY 

TREATMENT AMONG EARLY FARMERS IN THE SONORAN DESERT 

Jordan A. Wilson 

 

Abstract 

While evidence of sex-based violence in the prehistoric Southwest has typically focused 

on skeletal trauma, the differential mortuary treatment of females of reproductive age has, in 

some circumstances, been interpreted as an act of sex-based hostility towards the dead. Women 

uncovered in these atypical burial contexts, predominantly of childbearing age, have been 

variously interpreted as captives, migrants, or executed witches. This paper examines Early 

Agricultural period (2100 BC-AD 50) burials of women from the La Playa archaeological site in 

northern Sonora, Mexico. The burials are analyzed using an archaeothanatological approach, 

which considers anthropogenic and environmental processes that affect mortuary contexts and 

allows for a more nuanced interpretation of past funerary behavior. Results of this analysis 

suggests that, compared to normative burials and the non-normative burials of men and children, 

the atypical mortuary treatment specifically of women of childbearing age at the La Playa site 

could have been an intentional form of sexual and political signaling. This form of signaling may 

have been intended to intimidate and control potential sexual partners and reinforce male 

dominance in a culture that emphasized the concept of male “honor.”  

 

Introduction 

 

Interpersonal violence and the skeletal trauma that results from it has long been an 

important area of research in bioarchaeology. Analysis of past violent behavior has tended to 

focus on males and activities related to warfare and other forms of interpersonal conflict, though 
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increasing attention is being paid to the violence suffered by women as a result of these same 

behaviors, including abduction, captivity, restricted access to resources, and domestic abuse 

(Novak, 2009; Rodseth & Novak, 2009; Martin, 2010; Osterholtz, 2012). An important but often 

overlooked facet of sex-based violence in both modern and ancient populations is that abuse 

concentrates not on young girls or elderly women, but women in the childbearing age range 

between 20 and 40 years (Rodseth & Novak, 2009). Ethnographic research demonstrates that this 

pattern persists across variable cultural settings, and that abuse is typically motivated by 

accusations of sexual infidelity or jealousy over real or imagined sexual rivals (Novak, 2009). 

Importantly however, Rodseth & Novak (2009) identify that the public battering of women 

specifically can be motivated not only by intersexual competition but the promotion of male-

male political alliances. Cultures that place an emphasis on these alliances or “fraternal bonds” 

ultimately “…reduce gender violence as a form of private coercion but increase it as a form of 

public spectacle” (Rodseth & Novak, 2009, p. 311).  

It is worth considering whether this public and intentionally visible form of violence, 

when it resulted in death (either accidentally or as the intended outcome), extended to the public 

denial of typical burial rites. Archaeologically, this symbolic violence would be visible as a non-

normative mortuary context or “deviant” burial. Many examples exist of atypical mortuary 

treatment in the Southwest, the most striking of which may be the thorough bodily destruction 

(typically through burning and fragmentation of skeletal remains) of social transgressors or those 

believed to be witches (i.e., Darling, 1988; Ogilvie & Hilton, 2000; Martin, 2016). In other 

examples, atypical mortuary treatment has been linked to the careless discarding of captives or 

migrants (typically female) (Martin et al., 2010) or politically motivated perimortem signaling 

(typically male) (Watson & Phelps, 2016) through unusual placement of the body at the time of 
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deposition. Much like witch persecutions, atypical mortuary behavior and deviant burial 

correlate with times of environmental and social stress (Aspöck, 2008), focus on marginalized or 

disempowered individuals (or more directly, the desire to make an example of an individual or 

group of individuals), and use violence as a form of public spectacle with ritual elements 

(Tsaliki, 2008). According to Aspöck (2008), these burials are well suited for a post-processual 

approach with analysis focused not only on marginalized groups but the individual and the power 

they hold (or do not hold) within their community.  

Non-normative burial, which may include the denial of proper funerary rites, is tied both 

to the identity possessed by the deceased in life, and, potentially, the manner in which they died 

(Binford, 1971; Goldstein, 1981; Aspöck, 2008; Tsaliki, 2008; Weiss-Krejci, 2011). While 

markers such as age, sex, or cultural affiliation have long been recognized as factors contributing 

to variable treatment of the dead, specialized funerary behavior may also be directly tied to fear 

of the dead and those who have experienced death in an unusual or untimely fashion (Binford, 

1971). Of course, social and biological categories may intersect, creating layered identities, 

though as Saxe (1979) hypothesizes, it is possible that that some aspects of identity may be 

eclipsed by others perceived as more socially significant. Thus, the communal response to the 

death of (and subsequent funerary treatment for) a female individual may differ markedly from 

that of a male, but so too may the death of a young female, or a young female captive (who may 

be marginalized not only due to her low status but, potentially, her ethnic or cultural affiliation), 

relative to an older female with high social status. Current trends refocused on identity have 

helped to shift the narrative towards past peoples frequently overlooked by archaeological 

research (Gowland & Halcrow, 2020), a change with added significance in Southwestern 
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archaeology and the study of violence where the activities and behaviors of men (often in the 

context of warfare) have traditionally held primacy.  

Numerous examples of non-normative burials of both male and female individuals have 

been uncovered at the La Playa archaeological site in northern Sonora, Mexico, representing an 

Early Agricultural period (2100 BC-AD 50) community. Atypical mortuary treatment of some 

male individuals at this site has been interpreted as violent social signaling related to revenge 

(Watson & Phelps, 2016). This paper argues that non-normative burials specifically of young 

females can be directly tied to the same cultural environment in which male aggression was 

idealized and the reinforcement of male-male political alliances was critical. This cultural 

emphasis on male “honor” would have directly impacted the women who, like modern victims of 

domestic abuse, were viewed as potential sexual partners (including spouses but also, potentially, 

enslaved women and domestic servants with low social status). Considered alongside skeletal 

evidence of abuse and neglect, these atypical burials provide a unique window into the beliefs 

and social structure of the societies from which these women came and the layered social, 

political, and symbolic dimensions of the violence they suffered. 

 

Methods 

Archaeothanatological Analyses 

To better distinguish funerary behavior and intentional manipulation of the body 

(including disposal without formal mortuary treatment) from the effects of burial processes, this 

analysis makes use of the archaeothanatological approach. This approach to mortuary analysis 

aims to reconstruct the mortuary context at the time of deposition and purports to provide 

specific information about the circumstances surrounding burial and decomposition, including 



 

76 
 

whether a burial is a primary or secondary inhumation, decomposition took place in a void, the 

use of organic burial containers or materials to bind or constrict the body, including shrouds or 

cordage (Duday & Guillon, 2006; Duday 2009).  

Much of this information is inferred based on the degree of skeletal articulation, which 

can be used to determine if the position of the body is due to intentional arrangement or the 

movement of skeletal elements during decomposition. The preservation of anatomical 

articulations, particularly of smaller elements and their corresponding non-durable or “labile” 

articulations such as the bones of the hands and feet, indicate an undisturbed primary deposit 

(Duday & Guillon, 2006). Larger and more “persistent” skeletal articulations can be expected to 

endure for longer periods relative to “labile” articulations (Duday & Guillon, 2006), providing 

less information about if the body has been altered from its original position. For example, a 

disarticulated burial might indicate the body had been removed from its original grave space to 

be deposited in a secondary space or disturbed by water or small animals. Bones displaced from 

their anatomical position and resting in space that, in life, was made up of soft tissue might 

indicate that decomposition occurred in a void. In contrast, a body that experiences no such 

displacement must have been held in place due to sediment infilling which, over time, replaced 

the space occupied by soft tissue. The weight of surrounding sediment might also contribute to 

the hypercontraction or tight flexion of the body over time, a posture which should not be 

mistaken for excarnation or tight binding (Duday & Guillon, 2006).  

 Local environmental conditions contribute significantly to burial taphonomy and the 

overall preservation of the skeleton, and few studies have applied the archaeothanatological 

approach to burials in arid climates such as the Sonoran Desert. However, this geographic area 

has been the locus of several forensic taphonomy studies (i.e., Galloway et al., 1989; Galloway, 
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1997; Beck et al., 2015). Haglund and Sorg (1996: 50-51) describe the forensic “reconstruction 

of postmortem process” that is in many ways identical to the archaeothanatological approach, 

except for its focus on modern remains and the absence of consideration for funerary behavior. 

Studies by Galloway et al., (1989) indicates that the typical sequence of decomposition described 

by Rodriguez and Bass (1985) must be modified to account for the aridity of the desert. Factors 

such as mummification (especially of the thin ligamentous tissue between joints), seasonal 

monsoons, and scavenging by carnivores such as coyotes and vultures (and potentially including 

domestic dogs) can significantly accelerate excarnation and affect the postmortem integrity of 

the body. While the specific local climate and its effect on decomposition and disarticulation 

must be taken into account, the archaeothanatological approach, when considered alongside 

other aspects of burial taphonomy and mortuary ritual, serves as a useful framework with which 

to conceptualize the potential treatment of the body shortly after death.    

 

Materials 

The La Playa archaeological site is situated in the Sonoran Desert in northwest Mexico 

(Figure 1). Though the area was continuously occupied from the Paleoindian period (ca. 12,000-

9,500 BC) through the 20th century, the most intense occupation of the site was associated with 

the Early Agricultural period (Carpenter et al., 2015). Most of the inhumations recovered from 

the site are associated with the Late Archaic/Early Agricultural period occupation (ca. 2100 BC-

AD 50) (Carpenter et al., 2015). Nearly 400 burials, predominantly single primary inhumations, 

have been recovered from the site. Typical mortuary treatment from the Early Agricultural 

Period (from which these samples come) appears to have been to place the body in a flexed 

position, though seated and supine extended burials have also been uncovered. Mineral staining 
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from pigments applied to the body is frequently observed, though funerary objects are not 

commonly included with burials (Watson & Phelps, 2016). 

 

Figure 1: “Location of La Playa in the Sonoran Desert.” From Watson, 2008. Used with 

permission.  

 

Burial Sample and Composition 
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 The 21 burials chosen for this analysis consist of primary inhumations excavated and 

analyzed between 1995 and 2017, compiled and described by Watson and Barnes (2018). As this 

investigation is addressing non-normative body placement, burials were selected based on 

relative completeness (at least 50% of the skeleton was present), excluding burials that had been 

disturbed to such a degree that the anatomical position of the body in situ could not be 

determined. For these complete burials, descriptive documentation in the form of detailed field 

notes, drawings, and photographs were necessary to obtain an accurate understanding of the 

position of the body. The mortuary contexts of all individuals who were sufficiently complete to 

possibly be included in the analysis, regardless of sex or age, were initially assessed to further 

determine which were positioned in a posture inconsistent with normative burial treatment in the 

Early Agricultural period. Age was estimated using pelvic morphology, as well as dental 

eruption and attrition (Buikstra & Ubelaker, 1994; Ubelaker, 1987) while sex was estimated 

based on macroscopic features of the pelvis and cranium, as well as major articular surfaces 

when these were present (Buikstra & Ubelaker, 1994).  

Though atypical female burials are the main focus of this analysis, they are considered 

alongside atypical burials of men and children for two reasons: (1) because women and children 

were the main targets of captive taking during raids, and (2) in instances of witch killings, the 

destruction of a witch (who could be male or female) might extend to the elimination of the 

witch’s family, including children, in the belief that witchcraft was hereditary (Ogilve & Hilton, 

2000).  

Atypical Burial Sample 

Potentially non-normative burials were first identified as those that did not include the 

characteristics of a typical Early Agricultural period burial (laid on the side in a flexed or semi-
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flexed position), though some variation in postures (such as being seated or extended in a supine 

position) were still considered normative in a broad sense if they contained no further indications 

of “deviant” burial. Potentially, these variations indicate the deceased had married or migrated 

into the community and had received funerary rites and mortuary treatment consistent with their 

place of origin. Characteristics of potentially “deviant” burial included unusual placement of the 

body that neither followed typical mortuary treatment and contained potential signs of 

intentional disrespect or disposal, such as prone burials, those in which the body appeared to 

have been deposited head-first into the grave space (that is, the head was inferiorly positioned), 

disarticulated and comingled burials, and those that contained evidence of burning (though not 

including cremations, which are part of normative mortuary treatment in the Southwest). Though 

grave goods are generally uncommon for this population, they were noted when present. Out of 

the entire skeletal collection, the burials of eight females were marked as atypical or potentially 

atypical (Table 1). These individuals range in age from 14 years old up to 50 years old.  

Burial  Age 

Burial 

Description Pathology/Trauma Other Features 

Funerary 

Objects/Features 

      

323 25-

35 

Tightly flexed, laid 

on right side. 

 

 

None observed. Partially burned.  None. 

369 a 40-

50 

Partially prone, 

positioned on right 

side, head to the 

west. 

 

 

Cyst on right maxillary 

sinus.  

Partially burned, 

associated with an 

infant aged 6-9 months. 

 

 

None.  

500 25-

35 

Head inferiorly 

positioned, legs 

tightly flexed, 

mouth open. 

Unidentified pathology 

present on the tibia and 

fibula. 

None. Quartz crystal placed 

above right hip. 

516 30-

35 

Extended, supine, 

head oriented east-

northeast.  

Healing trauma on right 

fibula, osteomyelitis, 

possible evidence of 

cloaca.  

 

Cranium and mandible 

partially calcined.    

None.  
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535 30-

40 

Prone, legs 

partially flexed, 

possibly kneeling. 

 

 

Dorsal pubic pitting. 

 

  

None Bones fragmented  

576 18-

25 

Supine, 

hyperflexion of the 

hip joints. 

None None None  

611 b 30-

35 

Disarticulated, 

comingled.  

 

None None Mineral staining  

611 c 14-

16 

Disarticulated, 

comingled.  

 

 

None None   Mineral staining 

 

Table 1: Atypical Burials of Women 

 

Atypical male burials (Table 2) consisted of nine individuals aged 20 to 50+ years.  

Burial Age Burial Description Pathology/Trauma 
Other 

Features 

Funerary 

Objects/Features 

71 30-40 Prone, tightly flexed, 

head west-southwest.  

None recorded.  None Some lithic material.  

93 25-30 Prone, head north-

northeast. Lower 

extremities missing. 

Perimortem blunt force 

trauma to the head. 

None Cinega stone point 

near pelvis.  

173 40-50 Prone, extended, head 

west. 

None, fragmented. None None  

360 35-39 Prone, extended, head 

northeast. 

Healed fractures to ulnar 

side of left metacarpals and 

lateral side of left lower 

leg. 

None None  

413 50+ Prone, lower 

extremities missing. 

Head south-southwest. 

Antemortem compression 

fracture in lumbar vertebra.  

None None 
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429 20-21 Prone, legs apart and 

tightly flexed 

underneath body, head 

east-northeast.  

Unidentified 

developmental pathology 

of the right arm and hand.  

None None  

461 25-26 Placed in pit with head 

inferiorly positioned. 

Perimortem fractures to 

both legs. Healed fracture 

on left clavicle and 

possible compression 

fracture of 5th lumbar 

vertebra. 

None Cinega stone point 

associated with body. 

501 50+ Head inferiorly 

positioned in a pit, legs 

tightly flexed. 

None recorded (damaged, 

some fragmentation). 

None None  

529 50+ Prone, extended, 

oriented south.  

None recorded (damaged, 

some fragmentation). 

None Empire stone point 

near skull. 

 

Table 2: Atypical male burials.  

 

The atypical child sample (Table 3) consisted of one infant (aged six-to-nine-months) 

and three children aged three to 12 years old.  

Burial  Age (Months or Years) Age Category Burial Description 

285 6m-9m Infant Prone, head west.  

420a 7y-8y Child Prone, legs tightly flexed, 

571 3-5y Child Laid on left side, arms pronate behind back.  

611a 10-12y Child Comingled, disarticulated 

    

Table 3: Atypical Child Burials. Orientation of the head is noted when this was distinguishable.  

 

Analysis 

 Some limitations that complicate this analysis should be noted. While the individuals that 

make up these samples were sufficiently intact such that the position of the body could be 

determined during excavation, fragmentation and sometimes poor preservation meant that 
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individual elements could not always be removed intact for later laboratory analysis. These 

factors limited efforts to identify pathology and trauma.  

Female Burials 

Of the eight female individuals analyzed, six were within the childbearing age range of 

20 to 40 years. The remaining two females consisted of an adolescent (aged 14 to 16 years), and 

a middle -to-older adult (aged 40 to 50 years) who was associated with an infant burial. No 

trauma was identifiable in any of the individuals, and the only pathology potentially severe 

enough to be visible during life was associated with a 25–35 year-old female (Burial 500) and 

consisted of a nonspecific pathology affecting the fibulae and tibiae. Notably, this is the only 

atypical burial to also include an associated funerary object (a crystal).  

Non-normative burial treatment included 

burning (present in three of the burials), prone 

placement, and unusual posture. For example, 

Burial 500 (the young female who may have 

presented visible pathology in life) (Figure 2): 

Intact non-durable articulations suggest this is a 

primary deposit. The hyperflexion of cervical 

spine, and twisted right ankle suggests the body 

was deposited head-first into what was possibly a small grave space before decomposition 

occurred. The overall tight flexion of the body 

may be attributable to the pressure of the surrounding soil which continued to contract the body 

as soft tissue was replaced by sediment, or burial after a period of exposure in which natural 

excarnation had taken place.  

Figure  SEQ Figure \* ARABIC 1: Burial 500 

Figure 2: Burial 500 
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Similarly, the individual in Burial 576, a female aged 18-25 years (Figure 3), was placed 

on her back with her legs extended over her head. In spite of the severe rotation and flexion of 

the skull and cervical spine, and the apparent hyperextension of the left knee and plantarflexion 

of the ankle, the preservation of labile articulations indicates this was the position in which the 

individual had been placed in the grave.  

Both the antebrachial region of the 

right arm and part of the left leg are 

completely missing; the right humerus and 

right tibia extend up and away from the body, 

where each is broken around the midshaft. 

Sun bleaching around the area of the breaks 

suggests the limbs had been exposed at one 

time and possibly disturbed by scavengers, in 

turn indicating that the individual had been placed in a shallow grave.  

Male Burials 

The characteristics of the non-normative burials of male individuals are somewhat 

distinct from those of the female and child burials. Except for the absence of any adolescents, 

age does not seem to be related to non-normative burial treatment: of the nine burials identified 

as possibly atypical, three are of young adults (20-34 years), three are of middle adults (35-49 

years), and three are of older adults (50+ years). Notably, however, three of these individuals 

were determined to be older than 50 years; this same age appears to be the uppermost limit for 

female atypical burials. Three individuals present antemortem trauma possibly related to 

Figure  SEQ Figure \* ARABIC 2: Burial 576 

Figure 3: Burial 576 
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interpersonal conflict, while one (Burial 429) is described as presenting a developmental 

pathology (notably, no female individuals with rare physical traits, such as Burial 128, an adult 

female aged 18-20 years with pituitary dwarfism, had received any specialized burial treatment). 

The articulation of labile joints suggests that these are primary deposits, and that unusual posture 

cannot be explained by the movement of skeletal elements during decomposition. Unusual 

positioning of the body is largely limited to prone burial, with the exception of two burials where 

the head was inferiorly positioned in the grave, as though deposited head-first. When visible, 

pathology was more common in the male sample. Four of the nine individuals displayed 

antemortem or perimortem trauma, while one individual (Burial 429) was affected with a 

developmental anomaly of the skeleton. Stone points were associated with three of the burials, 

while unidentified “lithic material” was associated with an additional burial.  

Child Burials    

The few atypical infant and child burials present in the final sample were more like the 

male atypical burials than the female atypical burials. These included two prone burials, a 

disarticulated burial comingled with two older females (Burials 611b and 611c), and a burial 

whose posture was likely held in place with the use of cordage as decomposition occurred. 

Specifically, this individual, Burial 571 (Figure 4), may have been bound at the time of 

deposition. The child’s hands appear “clasped” behind their back, and though fragmented, the 

scapula appears retracted, and the arms are pronated. Possibly, the hands were still tied when the 

burial took place, or the child died in this position and was buried before rigor had subsided. The 

tight flexion of the legs and proximity of the heels to the pelvis suggests the child’s hands may 

have been bound to their feet as well.  
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For all the above burials, the absence of “displaced” 

elements suggests that decomposition did not take place within a 

void, and that instead, soil gradually replaced soft tissue, holding 

skeletal elements in place (Duday et al., 2014). If the body had 

been deposited into a preexisting space (such as a roasting pit, as 

Martin and Akins [2001] suggest) this was then filled with 

sediment before decomposition occurred. 

Comingled Burial 

Uniquely, Burial 611 (Figure 5) contained three 

individuals: a probable male adolescent (10 to 12 years old), an 

adolescent female (14 to16 years old) and an adult female (30 to 

35 years old). The individuals were in a partial state of disarticulation, though the larger and 

more persistent joints remained in place. The displacement of small, single elements, such as 

individual ribs, in an irregular space may indicate that decomposition (or the final stages of 

decomposition) occurred in an open space (Duday & Guillon, 2009), such as a roasting pit that 

was no longer in use. It is possible, too, that the bodies of these individuals were left unburied for 

a time and were thus subject to scavenging. The absence of the smaller “labile” joints of the 

hands, feet, and cervical spine might indicate that Burial 611 represents a secondary interment, 

one that had occurred long enough after death that the bodies were largely skeletonized and 

smaller elements had been displaced. Because human remains mummify readily in the Sonoran 

Desert (Galloway, 1997), these individuals may have been exposed and unburied for a 

significant amount of time, though held intact by the mummification of soft (especially 

Figure  SEQ Figure \* ARABIC 3: 

Burial 571 
Figure 4: Burial 571 
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ligamentous) tissue (Aufderheide, 2003; Weiss-Krejci, 2011; Sellier & Bendezu-Sarmiento, 

2013). 

 

Figure 5: Burial 611  

 

Discussion 

Violence related to raiding and warfare has long shaped our perception of the prehistoric 

Southwest. Conflict both within and between communities was likely intensified not only by 

unforgiving environmental conditions and scarce resources, but by complex cultural and 

biological factors as well (Martin et al., 2010; Martin 2016). The female recipients of this 

violence may have occupied a lower social class (such as captives or migrants), but their social 

status is less significant than the social dimension of the violence and the potential fertility of the 

victims, as, again, public and private violence tends to concentrate on women of childbearing 

age, or approximately 20 to 40 years old (Novak, 2009; Rodseth & Novak, 2009). Of note, this 
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age range excludes adolescent females who may have been considered of marriageable age but 

had not reached peak fertility, which occurs in the early to mid-20’s (Trevathan, 2010), nor is it 

clear the degree to which subsistence patterns among this early agricultural community may have 

decreased the age at which females began to experience ovulatory cycles and thus age of first 

pregnancy which, in forager communities, is around 19 years old (Trevathan, 2010). This 

analysis demonstrates that, among female individuals in the La Playa sample, atypical or deviant 

burial appears to have been largely reserved for fertile females. Several explanations may 

account for this, which are considered in turn below. 

 Witches and the “dangerous dead” 

Belief in witchcraft is a common theme in the spirituality and oral histories of Ancestral 

Puebloan people, who believed that the malevolent power of supernatural beings could be used 

to explain environmental catastrophe, illness, and aberrant social behavior (Ogilve & Hilton, 

2000). Because many examples of ritualized violence in the prehistoric Southwest can be 

explained by the persecution and elimination of witches, the possibility should be considered that 

some individuals in the above samples were victims of this practice. In contrast to European 

concepts of who could be a witch (predominantly young women and older single females), in the 

Southwest witches can be men as well as women and children (Ogilve & Hilton, 2004). Ogilve 

and Hilton (2000) explain, “…children are particularly targeted for, if a mother is a witch, so are 

her children. Believers state that witchcraft is heritable, so that the execution of entire families 

was often thought necessary…” (Ogilve & Hilton, 2000, p. 42). Significantly, witches are also 

believed to have the ability to return from the dead, necessitating cautionary mortuary treatment 

which often includes the complete obliteration of the remains (such as through dismemberment 
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and cremation) so as to make them both useless and unrecognizable (Ogilve & Hilton, 2000; 

Martin, 2016).  

This specialized mortuary treatment would result in the formation of a non-normative 

burial. The characteristics that define atypical or “deviant” burials are culturally relative, though 

a common theme across cultures is that recipients of this atypical mortuary treatment may have 

already been considered unusual or dangerous in life (such as a believed witch) or may have died 

a “bad” or unexpected death. As a result, their restless spirit might be motivated to antagonize 

the living. Among the Tohono O’odham, for example, violent deaths, including homicide, 

suicide, or accidental, are considered “bad” (Kozak, 1991). Such a demise may have been caused 

by witchcraft or another form of evil, rendering the deceased confused by the abrupt transition 

and prone, in their unquiet state, to visit the living and cause Ká:cim Múmkidag (“staying 

sickness”) (Kozak, 1991). However, other classic examples of “bad death” include death in 

childbirth (something that would have exclusively affected fertile females), death in battle (a 

possible cause of death for several atypical burials in the male sample) or premature death, such 

as of young children (Murphy, 2011; Barber, 1988).   

 Besides atypical placement, mortuary treatment and funerary objects might indicate that 

one or more of the individuals in the La Playa skeletal sample were believed to be witches. As 

indicated above, three female individuals, all subject to possible deviant burials, were partially 

burned. This includes two younger women (Burial 323, aged 25-35, and Burial 516, aged 30-35), 

and one older woman, Burial 369a, who was associated with an infant. Examples of the 

destruction of witches in the Southwest often involve extreme “body reduction” (Martin, 2016), 

so this burning may have been largely symbolic and possibly enacted when full cremation was 

impractical due to limited resources (a similar explanation is proposed by Barber [1988] for 
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deviant burials in Europe). Possibly, though, this burning was accidental (for example, the body 

may have been exposed to fire shortly after death during a destructive raid).    

According to Martin (2016, p. 11), “certain artifacts in the archaeological record may 

indicate items used by Pueblo people to defeat sorcery, such as crystals, obsidian, animal paws, 

and red ochre.” Thus, witches might also be identified by particular funerary objects. This might 

explain the quartz crystal associated with Burial 500, the 25–35-year-old female with an 

unidentified skeletal pathology, though several normative burials from the site (including that of 

an infant) are associated with crystals. Mineral pigment is a common mortuary inclusion in both 

typical and atypical burials. Only one example from these samples, Burial 369a and the 

associated infant, Burial 369b, might be interpreted as the destruction of a witch and her 

offspring. 

Victims of Raiding and Captivity 

 Raiding and subsequent captive taking (almost exclusively of women and children) was a 

common practice in the prehistoric Southwest (Osterholtz, 2012; Martin, 2016; Harrod, 2018). 

Evidence for this includes both imbalanced sex ratios in the paleodemography of some 

Southwestern sites (Harrod, 2018), but also specific forms of skeletal trauma. Potential physical 

evidence of captivity includes healed fractures of the face (Rodseth & Novak, 2009) hands 

(Martin, 2010) and feet and ankles (Osterholtz, 2012), localized joint trauma, and general 

indicators of poor nutrition and overall health (Martin, 2016). The atypical mortuary treatment 

afforded the females and children from La Playa sample may reflect their low social status and 

ethnic and cultural separation from the rest of the community, characteristics of women enslaved 

after being taken during raids. 
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Past research has pointed to atypical burial as evidence that the deceased had been a 

captive in life. This is one interpretation offered by Martin and Akins (2001) for females within 

the same age range at the La Plata site in New Mexico. These individuals had been buried in 

postures that seemed “indiscriminate and haphazard” (Martin & Akins, 2001, p. 231) and had 

high incidents of infection and childhood growth disruption, in addition to cranial trauma (Martin 

& Akins, 2001). Importantly, females in the same age range placed in more typical mortuary 

contexts did not have evidence of cranial trauma. Martin and Akins hypothesize that these 

younger individuals could have been part of an “underclass” of captives or migrants who, 

because of their reduced social status, would be more prone to nutritional deficiency, violence, 

and labor-related injuries. They also posit that “(r)eproductive-aged females would be the most 

advantageous group to exploit because they could aid in domestic tasks and food production, as 

well as in child rearing” (Martin & Akins, 2001, p. 243).  

Because children were also victims of raiding and captive taking, it is possible that one or 

more of the children who had received an atypical burial had arrived in the community as a 

captive. This may explain the unusual way in which the hands of the three-to-five-year-old 

individual in Burial 571 appear to be tied behind their back, and possibly to their ankles, as well 

as the prone burials of one six-to-nine-month-old infant (Burial 285) and one seven-to-eight-

year-old child (Burial 420a). Similarly, the comingled individuals contained in Burial 611might 

represent victims who had been killed during a raid, and their seeming secondary burial may 

have taken place long after death by the surviving members of the community who were 

available to perform perfunctory funerary rites.  Martin (2016) paints such a possible scenario: 

“During an attack and massacre, victims were killed and hacked, and some may have been 

burned or fell into fires. Carnivores later disturbed the bodies, and still later, surviving relatives 
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returned to the site to mourn and place the remaining (broken, burned, disarticulated, crushed) 

body parts into pit structures (habitations) for symbolic burial” (Martin, 2016, p.10). 

Sex-based violence and social signaling  

Violence enacted against the childbearing-aged females from this sample may have had 

less to do with their status as captives, the belief that they were witches, or fear of the dead, but 

rather an environment primed for sex-based violence. Characteristics of such an environment 

might include unequal access to resources between men and women, aggressive conflict 

resolution, and “masculine ideals of male dominance” (Novak, 2009, p. 329). It is worth 

considering that these atypical burials, if performed as part of a public spectacle, were directly 

tied to gender violence, and served as a form of intimidation and social or sexual signaling. 

Rodseth and Novak (2009) distinguish between private domestic violence and “communitywide 

sexual antagonism” which is “…the aloofness of hostility of all men in a political network 

towards all things feminine, including their wives. In contrast to battering, this kind of violence 

is likely to be public, political, and driven by sexual aversion” (Rodseth &Novak, 2009, p. 294-

295). If male aggression was a prized cultural trait among Early Agricultural communities (either 

in general or specifically during times of stress), public displays of violence against women may 

have served to demonstrate a male’s social status or actual physical prowess against a potential 

enemy. Because aggressive behavior is often considered a desirable masculine trait, one 

promoted by both men and women in numerous societies (Rodseth & Novak, 2009), such 

behavior might have served the purpose of a sexual signal as well. As Watson and Phelps (2016) 

explain, “… both ritual violence and warfare function to provide honest signals of an 

individuals’ fitness in a group socialized for violence, which results in a pattern of mate selection 

that increases the individuals’ fitness by producing more offspring” (Watson & Phelps, 2016, p. 
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596).  This may have been particularly effective if it was performed against women of lower 

status (such as captives or migrants), deflecting concerns about such behavior away from higher-

status women.  

Female motivations for upholding aggressive male behavior, and cultural practices that 

sanction or promote it, are complex. For example, Martin (2010) argues that women may play an 

important role in the performance of violence against other women (to possibly even include 

participating in raids for female captives), especially if this redirects violence and labor demands 

away from themselves and ensures a degree of control over limited resources. While violence 

can be mitigated by the formation of female alliances, according to Novak (2006), from an 

evolutionary perspective, the formation of these female alliances can be deterred by the desire 

for individuals to deflect potential violence away from themselves. Thus, “…females face a 

trade-off between forming coalitions with particular males or with a group of females to defend 

themselves against assault” (Novak, 2009, p. 239). Significantly, none of the female atypical 

burials was older than 50 years. This may have to do with the onset of menopause, which in 

many cultures comes with increased female social status (Trevathan, 2010). Possibly, women 

from this society achieved power through the subjugation of other women (such as their female 

domestic servants, daughters, or daughters-in-law) only after they had passed beyond their own 

childbearing years and were no longer targets for sex-based violence.  

Previous research examining the La Playa skeletal sample (Flemming & Watson, 2018) 

demonstrated the presence of both antemortem and perimortem trauma in females and males 

consistent with warfare (for males) and intimate partner violence (for females).  Interestingly, 

two young females had fractures which may be associated with domestic violence (the fractured 

forearm in Burial 576, as described by Allen et al. [2007]) or captive taking (damage to the 
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ankles and feet, as described by Osterholtz [2012]) though the original excavators do not record 

these. Though the injury patterns of captive women and victims of domestic abuse bear many 

similarities, the degree to which this behavior might be considered a form of “domestic violence” 

is unclear. Novak questions how an “intimate male” might be defined in prehistory, particularly 

in instances of raiding and captive taking. “Especially given that these women often enter the 

households of their captors, should such behavior be considered…sexual coercion to ‘encourage’ 

courtship?” (Novak, 2009, p. 249).  

Importantly, lower levels of sex-based violence are found in communities with a degree 

of “female power” outside the home, in communities that interfere with public abuse, and 

situations in which women can seek shelter with friends or relatives outside the home [Novak, 

2009]. Matrilineal societies are common in the Southwest, and while there is evidence that 

women who live in these societies experience reduced physical and sexual violence (Watson-

Franke, 1992; Asiedu, 2016), this is but one aspect of gender and power. Hambry (2000, p. 659) 

explains that “… caution should be exercised in concluding that domestic violence is absent from 

societies with matriarchal, matrilineal, or complementary social organization. Male and female 

authority is only one aspect of gender roles.” 

Intimate partner violence is, as mentioned previously, frequently motivated by jealousy 

or accusations of infidelity—real or imagined scenarios which nevertheless might threaten the 

authority of (or bring humiliation upon) an aggrieved male. A culture that participates in revenge 

killings might also be preoccupied with idealized masculinity and the idea of male “honor,” a 

social setting that could be hostile toward females. Past psychological research has demonstrated 

that young men from such “honor cultures” are indeed more likely to interpret insult as a threat 

to their masculinity and, almost instantly, experience intense physiological and cognitive 
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responses priming them for aggressive action to assert their dominance (that is, to “restore” their 

honor) (Vandello et al., 2008). If the perceived insult came from a female, such as a spouse or 

sexual partner accused of infidelity, public shaming through violence and deviant burial may 

have worked to restore male “honor,” a concept which may have held deep cultural importance 

in a society in which warriors were highly esteemed. Again, as Rodseth and Novak (2009) 

suggest, such an act may have also served to strengthen male-male alliances through public and 

hostile sexual antagonism, especially as there would have been little to no risk to the male 

aggressor.  

The public death of a single individual may have clearly communicated a message to 

other women in the community about obedience. Thus, the role of the deviant burial as a kind of 

“signal” infers the presence of witnesses to the violence, both before and after death. According 

to Osterholtz, “…witnesses cannot be examined directly, but their presence is inferred through a 

performative lens—a performance needs an audience. The actions of the aggressors can be 

inferred through the types and degree of damage employed” (Osterholtz, 2012, p.154). 

Explaining the social function of hobbling injuries, Osterholtz states that certain women were 

chosen for the performance of public torture, while “(t)hose in the target group that were not 

hobbled or tortured would have understood that if they resisted the aggressors, they or their loved 

ones could expect a similar fate” (Osterholtz, 2012, p.149). Such a tactic allows aggressors to 

“…establish dominance and convince witnesses that they will benefit by acquiescence” 

(Osterholtz, 2012, p. 154).  

Similarly, Watson and Phelps (2016) describe the practice of “perimortem signaling” by 

warriors in the Early Agricultural period, a form of costly signaling that involves the killing and 

subsequent deviant burial of a (male) rival. This form of violent social signaling, which may 
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have been largely motivated by blood feuds between communities, could have been common 

among the small-scale societies of the Early Agricultural period (Watson & Phelps, 2016). 

Atypical burials of females would not necessarily indicate the deceased was a “rival” or some 

sort. The act could be a form of coercion, setting an example for other females within the 

community, or the victim may have been intended as a “proxy” for a “true” rival. The threat that 

one may not only lose their life, but the burial rites that would safeguard their soul after death, 

may have been deeply distressing.  

The atypical child burials from La Playa may also fit within this explanation. A culture 

with a strong sense of honor, and in which aggressive masculinity was prized, may have also 

maintained rigid expectations surrounding the behavior of children and a low tolerance for 

perceived disrespect. Totten (2003), examining abusive behavior by young men who belonged to 

gangs or “violent male peer groups” against their female partners, also notes a tendency towards 

the abuse of young children. This abuse was typically perpetrated by biological fathers to 

promote respect and keep children “in line” (Totten, 2003, p. 81). Alternatively, a study 

completed by Cavanagh et al. (2006) suggested that in cases of children who had been fatally 

abused, the aggressor was less likely to be the child’s biological father. The motivations for the 

fatal abuse included perceived disobedience, an intolerance for typical childhood behavior, or (in 

cases where there was an intent to kill) jealousy over the mother’s attention.  

The atypical burials of very young children from the La Playa sample may represent 

instances of fatal abuse of children (potentially of lower status) by someone other than their 

parent, such as the captor or other adult in whose home the mother or child lived and worked. 

This abuse may have been intended to manipulate the child’s mother, to serve as an example to 

other women with children, or to clear the way for the aggressor’s own biological children with 
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their mother. Notably, however, women who engage in hard physical labor (as might be 

expected of low-status women), such as intensive agriculture, experienced greater degrees of 

pregnancy loss (Trevathan, 2010). This stress, combined with physical trauma, could have 

significantly impacted their reproductive and overall health, and may have compounded the 

trauma they experienced.  

The unusual mortuary treatment afforded to some children, similar to other adult atypical 

burials, may have served as a form of intimidation for both children and their mothers. Future 

aDNA analysis might reveal whether these child burials are biased in terms of sex. If these child 

victims were predominantly female, they might have experienced violence or neglect as a means 

of being indoctrinated into a culture in which differential treatment against themselves and their 

female family members was to be internalized as normal. 

 

Conclusion  

 The unusual burial of females of childbearing age at the La Playa site offers unexpected 

insight into the social structure, beliefs, and anxieties of a culture for whom limited material 

culture has survived. This differential mortuary treatment could indicate the presence of a social 

subclass, possibly made up of migrants or victims from raids. These individuals, whether adult 

women or children, would have endured physical and psychological violence from their captors, 

perhaps working in a domestic atmosphere in which they were subject to additional violence 

from higher-status females. Alternatively, non-normative burials potentially demonstrate that this 

Early Agricultural period community held spiritual beliefs similar to those of other prehistoric 

populations in the Southwest, beliefs that maintained that people and the natural environment 

could be manipulated by witches and other malevolent forces that needed to be identified and 
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eliminated. Finally, these young women (and quite possibly, their children) may have simply 

been the victims of domestic violence in a culture that held rigid ideas of masculinity and 

personal honor, ambiguous concepts that could be reinforced or restored through the public 

shaming of a believed transgressor through violence, even after death.  

 While the evidence for each of these possibilities is considered, it is important to 

remember that our ability to interpret the true motivations of past peoples is limited. As Martin 

explains, “…violence carried out by indigenous people does not necessarily mimic violence in 

the historic or modern world. Indigenous violence has its own contours and meaning within 

particular localities at particular times, and this level of nuance must be preserved to make sense 

of violence writ large across the landscape” (Martin, 2016, p. 4). The burials determined to be 

non-normative make up a small percentage of the nearly 400 burials uncovered from the La 

Playa site, and it would be incorrect to assume that violence was a constant characteristic of this 

society through time. Warfare, witch killings, and domestic abuse are all associated with times of 

increased social or environmental stress. This stress would be especially pronounced in the harsh 

environment of the desert Southwest in which resources were scarce and competition was a fact 

of survival. Ultimately, these unique and unusual burials may serve as reminders of these 

difficult times. 
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APPENDIX C: NEGOTIATING INFANT PERSONHOOD IN DEATH: INTERPRETING 

ATYPICAL BURIALS IN THE LATE ROMAN INFANT AND CHILD CEMETERY AT 

POGGIO GRAMIGNANO (ITALY) 

Jordan A. Wilson 

 

Abstract 

The Late Antique (ca. 450 CE) infant and child cemetery uncovered at Poggio 

Gramignano near Lugnano in Teverina (Italy) has been previously interpreted as a catastrophic 

death assemblage associated with an acute epidemic of Plasmodium falciparum malaria and a 

resulting episode of increased infant and child mortality (Soren & Soren, 1999). This paper 

considers eleven newly uncovered burials of infants and children, ranging in age from six 

gestational months to approximately 12 years. Their associated atypical mortuary treatment 

suggests not only fear of the dead but mourning of very young individuals with ambiguous 

personhood. Because of the limited social status of infants and, especially, fetuses, the treatment 

of these individuals in death provides valuable and specific insight into the attitudes of this 

ancient rural community. This paper makes use of the archaeothanatological approach to 

separate post-depositional taphonomic changes from the social and ritual dimensions of 

intentional funerary behavior, a critical distinction when interpreting atypical (previously 

described as “deviant”) burials such as those present in the infant cemetery. This analysis 

provides insight into a rural community’s shared stress surrounding sickness, child loss, and 

spirituality in a time of significant cultural and social transition. 

 

Introduction 
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The burials contained within the middle fifth century Late Antique infant and child 

cemetery at Poggio Gramignano near Lugnano in Teverina, Italy are unique both for their 

exceptional preservation and their unusual placement in a dedicated space separate from adults 

from the same community. The cemetery is situated within the remains of an even older first-

century BCE Roman villa that overlooks the Tiber river in rural Umbria. Excavations of the villa 

in the late 1980s and early 1990s led to the discovery that, nearly half a century after the villa 

itself was no longer occupied, it had been reused as an infant cemetery. The burials had been 

deposited in sediment which filled the west-facing rooms approximately three meters (Soren et 

al., 1995). This fill, though containing diverse lenses, was uniform both in its composition and 

sherd types, and topped with a layer of ash. The uniformity of this fill, along with the placement 

of the burials (largely horizontal opposed to stacked), led to the hypothesis that these had been 

deposited around the same time following a single, catastrophic event (Soren & Soren, 1999; 

Soren, 2015), though ongoing excavations are considering the possibility that the deposition of 

burials happened in multiple events. This event was hypothesized to be an acute epidemic of 

malaria (Soren et al., 1995; Soren & Soren, 1999; Soren, 2003), a disease known to 

disproportionally affect pregnant women, infants, and young children (Rogerson et al., 2007; 

Rogerson et al., 2018). 

Though it remains the largest of its kind, the infant and child cemetery contained within 

the Poggio Gramignano villa is similar to other Roman-era archaeological sites in which infant 

remains were buried in domestic settings, such as under the floor and near walls. Duday, for 

example, describes the excavation of a first-century Gallo-Roman potter’s workshop in which 

perinatal remains, like the Poggio Gramignano cemetery, were found buried along walls, 

protected by broken roof tiles and jars (Duday, 2009).  Also like the Poggio Gramignano 
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cemetery, the mortuary contexts of these infants seemed to vary based on their age, with a trend 

towards older infants receiving more elaborate burials and even the inclusion of simple 

associated funerary objects. Similarly rare and unusual assemblages of infant remains should 

also be considered, such as the infants discovered within a well in Athens who were, like the 

infants at Lugnano, accompanied by canid skeletal remains (Liston et al., 2018), or the cremated 

infant remains from the cemetery of Carthage whose cause of death has been attributed to ritual 

sacrifice until more recent analyses concluded that illness was the more likely cause (Schwartz et 

al., 2010; Xella et al., 2013). Other similar examples might include the so-called Roman-period 

“brothel babies” of the Ashkelon perinatal skeleton sample in Israel (Smith & Kahila, 1992) or 

the supposed victims of infanticide similarly buried in the Yewden Roman Villa of modern day 

Buckinghamshire in the United Kingdom (Hassan et al., 2014).  In each of these cases, many of 

the initial interpretations have been modified following updated analysis, especially the idea that 

these infants were victims of infanticide or ritual sacrifice. Large assemblages of infant remains 

are traditionally associated with explanations involving discard, abandonment, or infanticide, a 

practice described as common in the Roman world (Soren & Soren, 1999) (though some scholars 

[e.g., Carroll, 2011] dispute that infanticide actually took place with any regularity).  

By far, the most unique elements of the Poggio Gramignano infant and child cemetery 

are the unusual funerary objects believed to be associated with magic, and the possible 

connection to malarial infection. Because the villa may have been used as place to deposit refuse 

in the time since its abandonment (Soren & Soren, 1999), it is possible that some artifacts and 

animal remains in proximity to the infants have no mortuary significance; however, some 

materials such as rings, cauldrons, a raven’s talon, a bone doll, and puppies that appear to have 

been ritually killed, are described by classical authors as being linked to magic and witchcraft 
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(Soren & Soren, 1999). This suggests that their presence within the cemetery was significant, 

and that placement of these objects near the bodies of these infants was intentional (Soren & 

Soren, 1999).  

 Ancient DNA analysis (Sallares & Gomzi, 2001) and hemozoin isolation analysis 

(Inwood, 2017) positively demonstrated the presence of Plasmodium falciparum malaria in the 

then-oldest and most complete set of remains belonging to the approximately 2-3 year old child 

(IB36).The effects of malaria, particularly P. falciparum, can be devastating to maternal and fetal 

health, and thus pregnancy loss due to this disease may have been a common occurrence for 

Roman women living in areas where malaria was endemic (Stivala, 2015). The virulence of P. 

falciparum suggests this was almost certainly the cause of death for the 2–3-year-old child and, 

quite possibly, other infants in the cemetery. Additional possibilities include other endemic 

strains of malaria, common childhood illnesses, poor nutrition, and, for the fetal and perinatal 

individuals, preterm delivery, obstetric complications, and maternal death. It is unlikely, 

however, that these individuals were victims of infanticide. Besides the known presence of 

infectious disease, the very young age of many of these individuals, especially the premature 

fetuses, would have meant infanticide for the sake of family planning or due to limited resources 

was simply unnecessary as survival was highly unlikely anyway (Halcrow et al., 2019). 

However, the intentional neglect of an infant, which would result in similar skeletal pathologies, 

could be considered a form of infanticide.  

Prior excavations revealed artifacts evocative of magic and witchcraft, supernatural 

phenomena that would have likely been very familiar to the rural Umbrian community to which 

these infants belonged (Soren & Soren, 1999). The toddler-aged child known to have been 

infected with P. falciparum malaria, IB36, had been buried with heavy tiles and stones weighing 
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down their limbs, suggesting an attempt by the living to keep them contained within their grave 

(Soren & Soren, 1999). Unique votives and funerary treatments do not appear in other infant 

cemeteries (or assemblages of infant remains) in the Roman world, and their presence is all the 

more provocative as Christianity was supposed to be the prevailing belief system in this part of 

Umbria during the fifth century.  

 To fully understand the circumstances under which the infants of the Poggio 

Gramignano came to be placed in the cemetery (possibly following a period of unusually high 

infant mortality), several factors must be considered. Paleodemography has been used to identify 

catastrophic events, particularly related to disease such as bubonic plague (Margerison and 

Knusel, 2002). In some instances, the demographics of who is affected by a disease may help to 

identify the disease itself (Margerison & Knusel, 2002). The demographics of the cemetery at 

Poggio Gramignano are even more puzzling, as they not only include prenatal and perinatal 

infants who presumably died before social and cultural personhood could be conferred upon 

them, but infants up to a year old and two children, aged 2-3 and 8-12.  

 In addition to examining bony pathology, post-depositional taphonomic processes and 

their potential effects on the placement and preservation of the body must be identified and 

separated from the intentional funerary behavior enacted by the living at the time of deposition 

and preserved in the burial context. In the same way that infants, and even fetuses, can provide 

valuable information on the health of the population from which they came, the funerary 

behavior (or lack thereof) that accompanies them in death offers insight into that same 

population’s social, cultural, and spiritual beliefs.  

By examining the newly excavated burials and considering them in the broader context of 

the cemetery, several important questions will be addressed: 1) whether these burials were made 
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with discernible evidence of funerary ritual, suggesting these infants were mourned and, possibly 

possessed some form of social identity prior to death,  2) how this behavior can be differentiated 

from environmental alteration, and 3) what is the nature of the funerary behavior associated with 

these burials, including the ritual meaning of associated funerary objects. These questions will 

elucidate whether or not the atypical funerary treatment of these individuals was related to their 

identity (or lack thereof), necrophobia, or other possible stressors experienced by the community 

in a time of spiritual and cultural transition. 

 

Reconstructing Burial Circumstances  

The body and its associated funerary objects may have been altered significantly between 

the time of initial deposition and discovery. Reconstructing this original state is a critical 

component of understanding past mortuary behavior and the ritual significance that may be 

present in the arrangement of the body and its associated funerary objects. The 

archaeothanatological method, an approach to funerary archaeology developed by Duday and 

colleagues at the University of Bordeaux (see Duday & Guillon, 2006; Duday et al., 2009), 

specifically examines the natural processes that alter human remains after death while 

emphasizing the social aspect of the mortuary context. Distinguishing these differences is 

essential for the accurate interpretation of atypical burials. Specifically noting the complications 

faced by the archaeologist interpreting “unusual” burials, Tsaliki notes that “…when undertaken 

with reference to scientific methods and by following an objective approach, interpretation is 

vital in order to provide an understanding of skeletal remains and to enable insights to be gained 

concerning the material and cognitive aspects of past cultures” (Tsaliki, 2008, p. 14).  With this 

in mind, the archaeothanatological approach, as a compliment to funerary taphonomy, is used in 
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the analysis of the infant cemetery to more closely examine the relationship between the infants, 

their associated mortuary objects, and the acts of ritual and mourning that are interpreted as 

having accompanied their burial.  

The archaeothanatological approach outlines specific methods for excavating infant 

remains (Duday, 2009, outlined below), and they are specifically applied in this analysis. These 

techniques can also be extended to fetal remains, as at least one study has demonstrated the 

utility of this method to successfully interpret pregnancy-related death (Le Roy & Murphy, 

2020). 

 

Methods and Materials 

A total of 55 burials containing 59 mostly complete individuals have been recovered 

from the infant and child cemetery since excavations began in the 1980s (Figure 1). The 

majority of these individuals range in age from approximately six lunar (gestational) months to 

one year. Of these, 29 were perinates, while another 28 were younger than one year (typically 

under six months of age, the approximate point at which infants begin to teethe). Two older 

children have also been uncovered: one young child aged 2-3 years (IB36) and one child aged 8-

12 years (B51). Burial style includes simple inhumation (burial directly in the soil), burial within 

broken amphora, and burial in small tombs constructed of roof tiles (cappucina-style burial). 

While the majority of these are single burials, there are three instances of multiple burial, 

including two sets of presumed twins. Not included in this count are a number of infant skeletal 

elements discovered in isolation and still awaiting formal analysis. 
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Figure 1: Burial concentrations by type and room. 

 

Since 2018, ten additional burials and one set of isolated remains have been uncovered 

from the infant cemetery, bringing the total number of complete burials to 59. Like earlier 

burials, these are concentrated in the rooms facing the Tiber and are placed near or against the 

walls of the original structure. The placement of the infants in a once-domestic structure mirrors 

traditional practices of burying infants under the floors and along the walls of dwelling spaces 

(Scott, 1990; Carroll, 2011). 
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The burials were discovered as part of ongoing excavations of the surrounding villa, 

efforts that were undertaken by a team of Italian and American archaeologists. Apart from the 

amphora burial B52, which was removed intact to the laboratory for excavation, all burials were 

excavated in the field by one or more trained osteologists. Mortuary data taken in the field 

included the position of the body, the cardinal orientation of the head, and the presence of any 

associated funerary objects or burnt materials. Efforts were made to record the exact position of 

these in relation to the body, but some small artifacts were discovered during sieving after 

removal of the skeleton. This mortuary data also included the presence of stones or tiles 

intentionally placed on the limbs or within the mouths of these individuals. Observations specific 

to the archaeothanatological approach (outlined in Duday & Guillon, 2006 and Duday, 2009) 

included evidence of organic burial containers or shrouds (in this case, extended to swaddling 

clothes), evidence of whether decomposition took place within a void, the rate of grave filling as 

determined by the position of the ribs, and the original position of the body.  

Duday (2009) provides detailed information on how infant remains can be excavated 

using the archaeothanatological approach. Bioarchaeologists should specifically note information 

regarding the placement of the ribs and head. For an infant placed on its back (supine), the first 

rib will lay on top of the second and so on, though this pattern will be reversed in a prone burial. 

For decomposition in a void space, the ribs will open into a “fan” shape when the cartilage 

connecting the rib ends to the sternum decomposes. Similarly, the bones of the cranial vault, no 

longer held together with fibrous membranes, will collapse into the empty space left when the 

brain tissue disappears, potentially obscuring the original placement of the head. However, this 

can be reconstructed using the position of the petrous portion of the temporal bones (Duday, 

2009, p. 58-71). Duday also specifically describes decomposition in a void: “…the displacement 
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of skeletal elements proves the existence of an original void. Since this void provides 

information on the structure of the tomb and on the environment within the grave, it is necessary 

to demonstrate its existence at the initial phase of decomposition. This excludes the possibility of 

later re-working not related to burial practices” (Duday, 2009, p. 34).  

The relative completeness of the remains from the infant cemetery coupled with a high 

degree of skeletal articulation suggest these are primary burials. Skeletal preservation was fair to 

good, with inhumed burials experiencing higher degrees of taphonomic damage compared to 

those protected with roof tiles and amphora jars. This damage was limited to mild root scoring 

and reduced skeletal preservation, particularly near the more porous epiphyseal ends, though in 

many instances it was difficult to separate environmental damage from the porosity typical of the 

developing infant skeleton. There was no evidence of disturbance by scavengers. Two amphora 

burials had been partially disarticulated from presumed rodent activity, though the bones showed 

no signs of rodent gnawing.  

Analysis was conducted following the methods stipulated in Buikstra and Ubelaker, 

(1994) with fetal age determined by ossification (Scheuer & Black, 2000) the sequence of dental 

development and eruption (Ubelaker, 1987) and the length of skeletal elements (Fazekas & 

Kósa,1978), typically the long bones. Juvenile pathology and trauma were primarily assessed 

using Lewis (2017), a volume that references this skeletal collection.  

Accurate age assessment is essential, as important social and biological differences exist 

depending on whether the infant in question is a fetus, an at-term neonate that was born alive but 

died shortly after death, or a full-term infant that was not born alive. While there is some 

inconsistency in the terminology used to describe unborn and recently born infants, this paper 

will make use of definitions outlined by Lewis (2007). By these definitions, a fetus is an unborn 
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infant less than 37 gestational weeks, a perinate is an infant between 28 gestational weeks and 

seven days postnatal, and a neonate is approximately 40 gestational weeks to seven days 

postnatal. Because the definitions of perinates and neonates overlap to some degree, the term 

“neonate” is used when the upper age estimate of the infant was determined to be at least two 

months. Lewis describes infants between one week and one year postnatal as “postneonates” 

(Lewis, 2007). Each of the newly excavated (since 2018) intact burials is considered in detail 

below. Pathology and trauma are noted only when present. The burial type, age of the individual, 

orientation of the body, pathologies, and associated funerary objects are summarized in Table 1.  
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Table 1: Descriptions of the recently excavated burials  
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Results 

Detailed descriptions of each individual burial may be found in the Supplemental 

Materials section of this dissertation. Overall, a positive association seems to exist between the 

age of the child and the elaborateness of their associated funerary objects, a pattern similarly 

evident in the burials excavated in the late 1980s and early 1990s). There is also a positive 

association between atypical burial and severity of illness (estimated by bony pathology), though 

there are a few notable exceptions to this. Interestingly, there does not seem to be an association 

between atypical burial and age. While the oldest children yet found in the cemetery (B51 and 

IB36) were associated with mortuary ritual behavior thought to be aimed at preventing their 

return from the dead, the same is true for several newborn infants and, potentially, two fetal 

burials.  

Burial taphonomy  

All the intact burials uncovered during the 2018 and 2019 field seasons appear to be 

primary deposits of infants and child B51 who were intentionally buried, and whose mortuary 

contexts had been altered very little from the time of deposition. This lack of disturbance is 

indicated by the high degrees of both skeletal completeness and articulation, and the lack of 

evidence of exposure prior to discovery in the form of sun bleaching or carnivore damage.  

The process of rigor mortis is documented as occurring rapidly in the weak musculature 

of newborn infants and lasting for several hours (Kori, 2018). Because the limbs of the infants 

and children appear to have been intentionally arranged, burial likely occurred after rigor had 

subsided or, alternatively, that the infants had been swaddled immediately before death. It should 

be noted, however, that preterm infants younger than seven gestational months do not experience 
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rigor (Kori, 2018). Botanical evidence suggests that, at least for the burials in which pollen 

analysis could be performed, death occurred in the middle of summer (Soren & Soren, 1999), 

thus decomposition would have set in rapidly, further suggesting that burial must have taken 

place quickly after rigor subsided. The excellent skeletal preservation of these individuals may 

be explained by the fact that a lack of gut bacteria can delay decomposition in stillborn infants 

and affect the severity of bone diagenesis (Booth et al., 2016). Furthermore, the warm and humid 

conditions of summer may have led to adipocere formation in the fatty tissue of the infants, 

further contributing to their preservation (Gill-King, 1997). 

According to Duday (2009), excavators can infer whether a body was shrouded or placed 

in a constricted space. Several infants do appear to have been tightly swaddled or shrouded at the 

time of death, a fact with potential significance, as it is possible that a swaddled newborn (with 

legs extended) indicates a live birth.  

The six amphora burials and single cappucina burial display the characteristics of 

decomposition in a void described by Duday. Notably, however, in none of the supine burials 

had the rib cage opened into the predicted “fan” shape, perhaps indicating that these individuals 

were swaddled at the time of deposition. The flattened ribs in all of the five complete simple 

inhumations indicate a rapid filling of the grave.  

The yet unanalyzed isolated remains are more difficult to interpret. These may have 

resulted from burials that were disturbed in antiquity by looters or scavengers, or they may 

represent burials that had been buried in the loose collapse of the surrounding villa and become 

scattered and disarticulated as erosion continued.  

Mortuary Ritual 
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Duday (2009) notes that decomposition may alter the original placement of mortuary 

objects in the same way that skeletal elements can be moved from their primary position. The 

close association of these objects with the body and the known ritual meaning of their placement 

(i.e., cooking vessels placed upside down) suggests they are in their approximate primary 

position.  

Three individuals (B51, B55, and B59) were accompanied by the most elaborate funerary 

objects. These objects, which were more closely associated with the older child in B51, include a 

fragmented bronze funerary candelabrum and a bronze pick-axe head, a cow skull, and other 

unidentified fragments of animal crania. Both B51 (the 8-to-10 year old child) and B55 (newborn 

to two months) had stones intentionally placed within their mouths, with an additional stone 

weighing down the feet of B55. Among the youngest of the individuals found, B48 (aged 7 lunar 

months) was accompanied by two overturned cooking vessels containing unidentified burnt 

materials, a metal ring, and a small coin. An earlier burial (IB40, which contained two infants of 

different ages) was discovered with the similar inclusion of an overturned cooking pot, in what 

Soren & Soren (1999) interpreted as an offering to chthonic divinities of the underworld. Both 

B48 and B52 (aged 0-6 months old) had a single coin included in the burial. Finally, there seems 

to be no significance in the orientation of the burials, the only preference being to place the 

infants along walls of the rooms.  

Atypical burial 

An atypical burial might be identified as one in which the body has been unusually 

manipulated after death, including dismemberment (in particular, decapitation), prone placement 

within the grave, or the body being unusually “secured” or restricted within the grave (Taylor, 

2008; 93). These burials may be intended to either further degrade or punish the dead (for 
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example, by barring them from the afterlife) or to protect the living from being visited by the 

dead in spiritual or corporeal form. Additionally, those who were sick or died violently might 

receive an atypical burial (Tsaliki, 2008). The features that mark a burial as atypical, non-

normative, or “deviant” (a complicated and misleading term) are variable and largely depend on 

the broader cultural context (see Murphy, 2008). Such unusual burials have been documented as 

being associated with necrophobia (Tsaliki, 2008) as well as with times of environmental or 

cultural stress. Aspöck (2008), citing the German-language Kyll (1964), explains that “…unusual 

burials were manifestations of latent archaic beliefs, forming very powerful rituals which 

‘emerged’ at certain occasions when the living felt endangered. Furthermore, it was suggested 

that these rituals might have been practiced secretly, because they were different from the 

prevailing belief systems of the leading social groups…” (Aspöck, 2008, p. 19). This 

interpretation is similar (if not identical) to the phenomenon of “revitalization movements” 

described by Wallace (1956) and proposed as an explanation for the “pagan” elements of the 

cemetery by Soren & Soren (1999). Times of cultural or environmental stress have, likewise, 

been associated with a belief in witches (Walker, 1998). 

However, several features of atypical burial appear to be consistent across different 

cultures (Taylor, 2008). In the case of the Poggio Gramignano cemetery, the features we have 

marked as atypical include the weighing down of limbs with bricks, tiles, or stones (an act that 

suggests the literal or symbolic restraint of the individual in their grave) and the intentional 

placement of stones within the mouths of the deceased (an act that is more difficult to interpret 

but which is not a part of typical Roman funerary treatment. Possible interpretations for this are 

discussed below). The intentional placement of stones within burials and over bodies is a 

mortuary treatment that dates to the Paleolithic (i.e., Riel-Salvator & Clark, 2001). The 
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possibility that the weighing down of bodies with stones was done with the practical intent of 

protecting the deceased from disturbance by scavengers (ritually and functionally similar to cairn 

burials, which are found in a diversity of archaeological settings [i.e., Wilke, 1978; Lamberg-

Karlovsky & Humphries, 1968; Stiles & Munroe-Hay, 1981]) cannot be ruled out. However, the 

placement of these stones is considered in the broader context of the cemetery, which includes 

other mortuary treatments that do not have potentially practical functions. Like many mortuary 

treatments, the placement of stones over these bodies was possibly done with both spiritual and 

practical intentions.   

 Four of the newly excavated burials contained one or more indicators of atypical burial. 

The oldest child with the most elaborate associated funerary objects, B51 (Figure 2), had been 

deposited with a stone placed in their mouth. The child was originally placed in a loosely flexed 

position, resting on their right side, with their face to the wall of the makeshift tomb. At the time 

of discovery, the jaw was in an open position, with the stone resting where the tongue had been 

in life. Because of the open jaw (an unnatural position for a body laid on its side) and the close 

articulation of the cervical vertebrae, we can conclude that the stone did not fall into the open 

mouth (an unlikely coincidence that would surely have damaged the teeth), nor did the head 

come to rest on the left cheek as decomposition occurred. Instead, the body appears to have come 

to rest on the back within the open space of the cappucina-style tomb as it skeletonized. The 

articulation of the cervical vertebra, rotated to the left along with the head, provide further 

evidence that this is the original position of the head. While it is possible for the head to rotate to 

one side after the ligaments holding the skull to the atlas and axis have decomposed, the 

skeletonized neck will not rotate with the head (Duday, 2009).  
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Figure 2: Burial 51. 

  

Burials 55 (Figure 3) and 57 (Figure 4), both of newborn infants, appear to have had 

small stones placed within their mouths, with an additional stone placed over the feet of B55. 

The even younger B49, a fetus, had been inhumed with a brick placed over the head and torso of 

the small body. While the inclusion of these elements may be practical rather than ritual, with the 

stones intended to simply cover the body or add protection from scavengers, they are considered 

in the broader context of the cemetery in which atypical mortuary ritual was known to have 
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occurred. Three of these burials (B51, B55, and B57) display visible pathologies of varying 

degrees, including possible indicators of anemia or other nutritional deficiency.  

 

Figure 3: Burial 55.  
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Figure 9: Burial 57. 

 

Discussion 

Considering the results presented above, some answers might be given to the questions 

presented in the introduction. In addition to descriptions of other infant cemeteries and skeletal 

assemblages, historical records provide us with some information on infancy, and infant death, in 

the Roman world. Relevant to our investigation is the fact that official social personhood was not 

conferred on infants until the eighth or ninth day of life (Soren & Soren, 1995), and that infants 

younger than 40 days (in particular, those with unerupted teeth) were customarily inhumed 

instead of cremated, as was typical for adults (Soren & Soren, 1999).  

Mortuary ritual related to Necrophobia 
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While some variability exists that may relate to the age of the deceased and, potentially, 

the manner in which they died, the unusual mortuary ritual that appears to have accompanied a 

number of infants and children could indicate the living community both feared that the dead 

could be further harmed or could bring harm upon the living. Possible fear of the dead is most 

evident in the atypical burials of several individuals, most notably the two older children. This 

might explain the placement of the older children (one of whom, IB36, was known to have 

suffered from the virulent P. falciparum malaria) in a cemetery space otherwise reserved for 

fetuses and infants. The physical manifestations of P. falciparum are alarming and, like many 

medical maladies suffered by ancient peoples, may have been attributed to malignant 

supernatural forces (Shah, 2010). As Shah (2010; 67) describes, “Some victims would have 

fallen into open-eyed comas and gone into convulsions. Such symptoms might well have struck 

the villagers as otherworldly…” 

Fear of the supernatural, and a specific link between infant ghosts and witchcraft, would 

have certainly been a part of the worldview of the community to which these infants belonged. In 

the Roman world, the death of infants and the very young was described as “unripe” or 

“untimely” (Norman, 2002), and it was believed both that the souls of infants, barred from the 

afterlife, could haunt the living (Cumont, 1959) and that such souls could be manipulated by 

witches (Soren & Soren, 1999). As Taylor explains, “(Witches and ghosts) were closely linked, 

for witches could commune with, and even temporarily raise, the dead as well as use them for 

fortune telling (necromancy)” (Taylor, 2008, p. 96). This belief was also present among the 

Greeks, who believed that witches could use the souls of infants as carriers of curse tablets 

(Tsaliki, 2008). The connection between infants and the supernatural may be partially attributed 

to the psychology of grief following perinatal loss, some features of which (such as hearing a 
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baby cry at night or fixating on the comfort of the infant in its grave, as summarized by Murphy 

[2011]) must have seemed ghostly to women in the ancient world.  

The death of an infant would require rituals to appease underworld gods, the remnants of 

which might be discernable as part of the mortuary inclusions seen in the infant cemetery. The 

weighing down of the bodies may be seen as efforts to “secure” the grave or “restrict” the body 

within and prevent the soul of the deceased from returning to plague the living. Examples of 

these practices exist in other archaeological contexts. For example, Henig (1984) describes a 

Roman burial of a mother alongside that of a child within an amphora. The bodies were weighed 

down with tiles, ostensibly to prevent them rising from the dead. It is possible that the older 

children were included in the cemetery because they were thought to be literally or spiritually 

contaminated or contaminating. These efforts do not necessarily suggest a lack of care or 

grieving for the deceased, however. As Taylor explains, “It is worth noting that there are also 

examples of very secure burials, often of children with disabilities, in unusually careful and 

respectful graves” (Taylor, 2008, p. 100).   

 The placement of the stones within the mouths of some children (most notably, the oldest 

child) may have been intended to prevent the soul from escaping, or to prevent a malevolent 

spirit from entering the body of the deceased. The belief that the mouth is the portal through 

which the soul exits the body is present in many cultures and may be of great antiquity. Aspöck 

links the practice of prone burial to this “animistic” belief that this will “…prevent the soul from 

leaving the body, or from returning to it” (Aspöck, 2008, p. 20). Ritually closing or stuffing the 

mouth has been recorded as part of certain European mortuary rituals. According to Barber 

(1988), ancient examples include tying the jaw of the deceased shut (a ritual depicted on vases 

from Athens), or placing a coin within the mouth. More recent historical examples from eastern 
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Europe include stuffing the mouth of the deceased with dirt, potsherds, garlic, a coin, or other 

apotropaic objects (Barber, 1988).  

Our knowledge of the community from which these children came is based entirely on 

the remains and associated funerary objects contained within the burials, including our 

estimation of the beliefs they held. Historical records indicate that Christianity had spread to this 

region of Umbria by the time the cemetery was formed (Soren & Soren, 1999). The fact that the 

infants were buried at all has inspired conflicting hypotheses, suggesting either that the act was 

prompted by a Christian faith that saw these individuals as possessing souls and thus full 

members of the living community, or that these were unbaptized infants who, still in a state of 

original sin, had to be excluded from the consecrated ground of the community cemetery 

(Grauer, 1989; Soren & Soren, 1999; Murphy, 2011). However, an examination of each burial’s 

mortuary context provides evidence against the idea that these were Christian burials. There are 

no mortuary inclusions with any known Christian symbolism. According to Pearson (1999), 

Christian burials are oriented on an east-west axis, with the head to the west. Of the eleven 

complete burials excavated since 2018, only two individuals (B52 and B57) are placed with the 

head to the west, with an additional two oriented northwest (B48 and B55).   

It is possible, of course, that the mortuary rituals performed for the sake of the Poggio 

Gramignano children were not strictly Christian or part of a traditional belief set, but a 

combination of the two. In their analysis of Medieval infant burials of potential revenants, Scott 

and Betsinger (2019) use the term “bi-ritual” to describe such mortuary practices that seemingly 

incorporate elements of new and traditional beliefs. In the case of the Poggio Gramignano 

burials, it is possible that it was not an acute epidemic or other environmental stressor that 

revived old religious practices from nothing, but that these beliefs had always co-existed with 
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Christianity, if even in a subdued manner. Furthermore, the secluded nature of both childbirth 

and, presumably, the burial following child death (especially of an unbaptized child) would 

provide additional protection for such beliefs to be expressed out of view of the church.  

The inclusion of coins in or above the graves of believed revenants (Barber, 1988) has 

been documented in Europe (Betsinger & Scott, 2014; Scott & Betsinger, 2012). These coins 

may have been intended as magic charms either warding off evil influences, or charms used in 

association with the grave for ritual magic (Holly & Cordy, 2007). The fact that a coin was 

buried inside the amphora with B52 might suggest this particular charm was meant to protect the 

deceased, as it must have been included at the time of deposition.  

Pathology, Age, and Burial Type  

If the inclusion of coins may also be considered an indicator of an atypical burial (or a 

burial that needed added protection from evil spirits), then six of the eleven complete burials 

show evidence of atypical mortuary ritual, and three of these individuals had noticeable 

pathology such as cribra orbitalia, endocranial lesions, or evidence of inflammation on the 

postcranial skeleton. While this does not clearly indicate malarial infection, it should be noted 

that the toddler uncovered during initial excavations of the site, IB36, had a combination of 

skeletal pathology (including pronounced cribra orbitalia) and atypical mortuary ritual that 

included weighing down the limbs with stones. As mentioned previously, later hemozoin 

analysis demonstrated that they had indeed been infected with P. falciparum malaria, supporting 

the hypothesis that a connection exists between atypical burial and severe illness.  

Among the previously excavated burials, two infants with recorded porotic hyperostosis 

also had unusual associated funerary objects. The five-to-six-month-old infant in IB6, had been 



 

126 
 

inhumed with a bone doll, an object that was believed to be a votive offering (possibly related to 

fertility) rather than a toy (Soren & Soren, 1999). As mentioned previously, the two infants 

within IB40 (aged two months and four-to-six months, respectively) were associated with 

upside-down cooking pots. The infant buried within an amphora in IB4, at most five and a half 

months, was associated with two bronze cauldrons and two coins; however, no pathology was 

recorded. Tentatively included in this category might be the presumed twin newborns in IB8a 

and IB8b. No pathology is evident, though recent reanalysis of “bone scraps” included in this 

double burial led to the identification of a human intermediate phalanx of the hand. The size of 

the bone (larger than B51 but not adult sized) suggests it belonged to a juvenile, while the wear 

and sun bleaching of the element suggests it may have been collected from another cemetery. As 

human bones were used in magic (Soren, 2015) this may explain its presence within this burial.  

 Finally, three infants with recorded pathology (IB2, IB19, and IB39) were interred only 

with animal bones, charred honeysuckle, or a combination of the two. IB33, the infant found in 

association with an intact toad skeleton, also displayed no skeletal pathology. Though toads were 

connected to magic and believed to have curative powers, this inclusion may very well be 

intrusive. It is possible that the infants with unusual associated funerary objects, but no skeletal 

pathology were nevertheless seen as needing protection from the supernatural, thus necessitating 

mortuary rituals to keep malignant spirits away. What is more difficult to explain are the graves 

of infants with clearly visible pathology and no unusual mortuary inclusions. Animal bones and 

charred honeysuckle (a plant believed to have medical properties) may simply represent a more 

modest graveside ritual, though one performed with similar ritual intent. The ritual burning of 

plant or other materials may have served an additional apotropaic function, one with parallels in 

both Paleolithic European mortuary practices (Pettit, 2009) and historic ones (Barber, 1988).   
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Although the placement of the stones within the mouths and on the limbs of several of the 

children clearly took place at the time of deposition, the other unusual mortuary objects seem to 

have been included at this point as well, suggesting that the individuals who buried these infants 

were the same that performed the graveside magical rituals. There is no evidence that any of the 

graves were disturbed after deposition. 

A traditional explanation for the presence of funerary objects in the graves of the very 

young would be that these individuals possessed different inherited or conferred social status, 

and thus the supposed social identity reflected in their mortuary treatment is, in fact, a reflection 

of the social identity of the parents or family. Indeed, as Gowland and Halcrow (2020, p. 10) 

note, when an infant is lost late in pregnancy or soon after birth, “…their funerary rites may be 

predicated more on the social constructions of motherhood and pregnancy than of the dead 

infant.” Furthermore, differential social status may have been less pronounced in a rural 

community like the one from which these infants came, and the variability in funerary treatment 

may instead reflect different levels of attachment to the deceased (Cannon & Cook, 2015). With 

this interpretation, simple mortuary treatment may indicate burial by an individual unattached to 

the infant, such as a midwife or a community spiritual leader.   

Ultimately, though some very young (even fetal) individuals were the recipients of more 

elaborate funerary objects (or alternatively, the focus of the more elaborate rituals), it is probable 

that their social membership within the living community was as legitimate as that of older 

children, and that even in a society with high infant mortality, their deaths were nevertheless 

viewed as untimely. Finally, while the infants and fetuses likely died as a result of a number of 

common illnesses or nutritional deficiencies (or a combination of these), it is worth considering 

that the cause of death of the older children was considered unusual enough to warrant their 
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burial in this separate and secluded space, possibly already imbued with powerful apotropaic 

magic. 

Though the public mourning of a deceased infant or child was discouraged, historical 

texts document that, even in a context of high infant mortality, Roman women experienced 

intense grief after such a loss (Carroll, 2011). Consideration should be given to the idea that the 

cemetery and its unique location within an already centuries-old villa was meant not just to 

contain the marginalized or dangerous dead, but to provide protection for the burials and a 

private place for mourning to take place. The reuse of the villa as a cemetery makes it similar to 

Irish cilliní, graveyards for unbaptized infants (and other members of the potentially dangerous 

dead) which may themselves be Roman in origin (Donnelly & Murphy, 2008). These graveyards 

and typically placed in structures like the villa, such as abandoned churches, castles, tombs, or 

striking and memorable parts of the natural landscape (Murphy, 2011). Murphy explains that 

burial in the cilliní is “…in clear contrast to the unprotected burials of victims of infanticide. 

Unless a monument is physically destroyed it is practically impossible to eradicate it from human 

experience” (Murphy, 2011, p. 418).  The cemetery was not only delineated and protected by the 

ancient villa but situated among lasting natural features like the Tiber river and the hilltop on 

which it was placed. This would have ensured it was easy to locate and revisit, and that, as a 

lasting part of the landscape, the deceased infants would not be easily forgotten. 

 

Conclusion 

 This study has built upon the extensive analyses and interpretations of the original 47 

burials uncovered in the infant cemetery. It is clear that the infants of Lugnano were not only 
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buried with intentional mortuary treatment, but that these burials were imbued with deep 

cultural, spiritual, and personal meaning. Like the previously uncovered burials, the new burials 

not only contain evidence of pathology linked to malnutrition or, potentially, anemic disease, but 

community ritual linked to fear of the dead. Of greater significance, though, is the evidence that 

these infants may have held a degree of social standing within this community. The fact that 

these infants were buried at all, opposed to discarded, indicates a degree of mourning on the part 

of the living.  

While this analysis has highlighted the archaeothanatological approach as a companion to 

funerary taphonomy, it should be noted that this approach, like all aspects of skeletal analysis 

dealing with human decomposition and disarticulation, must be considered within the context of 

the local environment, including temperature, humidity, exposure to the elements or scavenging 

animals, and how these interact with the physiology of the deceased. To fill in potential gaps, 

forensic literature was consulted when appropriate to imagine how decomposition may have 

occurred in these specific circumstances. Despite these limitations, when applied to the 

interpretation of unusual cemeteries and, in particular, atypical burials, the archaeothanatological 

approach has some advantages. Minimal environmental alterations suggest that these infants 

were carefully laid on their backs or sides—positions that suggest respect—sometimes after 

being swaddled. Burial took place, at minimum, several hours after death, and the deceased was 

often accompanied by ritual objects and ceremonies at the time of deposition. Whether swift or 

malingering, those who suffered from illness may have inspired fear among the living, 

necessitating special mortuary treatment that secured them, body and soul, within their graves.  

Differential mortuary treatment may indicate variable causes of death, sex-based burial 

practices, or even the presence of migrants within the community who were buried according to 
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the beliefs and customs of their place of origin. The inclusion of perinates, infants, and young 

children in the same cemetery is unusual (as is their separation from the adults of their 

community, as would be expected in a typical Roman era cemetery) and suggests that the 

deceased held similar social status at the time of death. It may be that even stillborn infants, or 

those that died before naming, were seen as having fully developed social identities within the 

living community. Alternatively, the clear association with disease may suggest that the 

crumbling villa, already imbued with mystery due to its age and prominent placement in the 

landscape, was seen as a repository for those who had died unnatural deaths, perhaps first 

including only babies who perished before their time but then, through necessity, older children 

who suffered from a sickness of seeming supernatural origin. Future investigations of the 

cemetery, along with paleobiomolecular studies of the existing skeletal collection, will help to 

answer remaining questions about the living community that buried these infants and seem to 

have experienced their loss with great poignancy. 
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APPENDIX D: SUPPLEMENTAL MATERIALS 

Appendix A: Scoring Sheet Used for Data Collection 
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Joint Disarticulation Scoring References 

Burning (Stiner et. al., 1995) 

0 Not burned (cream/tan) 

1 Slightly burned; localized and <half carbonized 

2 Lightly burned; >half carbonized 

3 Fully carbonized (completely black) 

4 Localized <half calcined (more black than white) 

5 >half calcined (more white than black) 

6 Fully calcined (completely white) 

 

Weathering (Behrensmeyer, 1978) 

0 
Bone surface shows no sign of cracking or flaking due to weathering. Usually bone is still greasy, 
marrow cavities contain tissue, skin and muscle/ligament may cover part or all of the bone surface. 

1 

Bone shows cracking, normally parallel to the fiber structure (e.g., longitudinal in long bones). 
Articular surfaces may show mosaic cracking of covering tissue as well as in the bone itself. Fat, skin 
and other tissue may or may not be present.  

2 

Outermost concentric thin layers of bone show flaking, usually associated with cracks, in that the 
bone edges along the cracks tend to separate and flake first. Long thin flakes, with one or more sides 
still attached to the bone, are common in the initial part of Stage 2. Deeper and more extensive 
flaking follows, until most of the outermost bone is gone. Crack edges are usually angular in cross-
section. Remnants of ligaments, cartilage, and skin may be present.  

3 

Bone surface is characterized by patches of rough, homogeneously weathered compact bone, resulting in a 
fibrous texture. In these patches, all the external, concentrically layered bone has been removed. Gradually the 
patches extend to cover the entire bone surface. Weathering does not penetrate deeper than 1.0-1.5 mm at 
this stage, and bone fibers are still firmly attached to each other. Crack edges usually are rounded in cross-

section. Tissue rarely present at this stage.  

4 

The bone surface is coarsely fibrous and rough in texture; large and small splinters occur and may be 
loose enough to fall away from the bone when it is moved. Weathering penetrates into inner 
cavities. Cracks are open and have splintered or rounded edges.  

5 

Bone is falling apart in situ, with large splinters lying around what remains of the whole, which is 
fragile and easily broken by moving. Original bone shape may be difficult to determine. Cancellous 
bone usually ex-posed, when present, and may outlast all traces of the former more compact, outer 
parts of the bones.  

  

Taphonomic Effects   

Weathering (Behrensmeyer, 1978) 0-5 

Burning (Stiner, 1995), 0-6 0-6 

Carnivore or rodent gnawing (CG) 0/1 

Cut marks (CM) 0/1 

Soil staining (SS) 0/1 

Mummification (M) 0/1 
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Joint Fusion (Buikstra and Ubelaker, 
1994) 0-2 

Appendix C: Individual Burial Descriptions 

Burial 49 

Burial 49 is a single inhumation of a mostly complete fetus. The individual appears to 

have been placed on their right side, loosely flexed, with their left arm extended along the length 

of the body and the left hand flexed and angled towards the abdomen. The head was oriented 

north-east. The articulation of the left elbow and wrist, as well as the carpometacarpal joints, 

indicate a primary inhumation in direct contact with the soil or a loose, organic shroud. The 

displacement of the sacrum and left ilium away from the left femur, however, suggests some 

postmortem disarticulation due to bioturbation, while the highly fragmented nature of the 

cranium and ribs suggest the burial was partially crushed by the weight of the overlaying wall 

collapse. There is no evidence of tight swaddling or the use of an organic burial container. No 

other indication of taphonomic damage exists. 

 

Burial 50 

Burial 50 consisted of a single inhumation of a neonate within a broken amphora. The 

neonate was placed supine, with the legs crossed over the pelvis (anterior and superior to the 

pelvis) in a “fetal” position as though in utero. The head was oriented north-east. The cranium 

was slightly separated along the metopic suture, but the individual appears to have their face 

angled down towards their chest. The arms are similarly crossed over the chest. Articulation of 

all major joints indicates a primary inhumation, while the depressed rib cage suggests rapid 

filling of the amphora after burial (in spite of the space inside the amphora, the ribs have fallen 

inferiorly instead of splaying open as the costal cartilage decomposed). Curvature of the spine 
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and rib cage suggest the body conformed to the shape of the amphora as it decomposed. There is 

slight to no taphonomic damage or other bone degradation. The “fetal” positioning of the 

individual might indicate the individual had not been tightly swaddled or wrapped after delivery, 

or that the legs were simply flexed when this wrapping occurred and were not extended for 

swaddling.   

 

Burial 51  

Burial 51 is a cappuccina (roof tile tomb) style burial containing a single inhumation of a 

juvenile aged 10 (+/- 30 months). The individual appears to have initially been placed on their 

left side, loosely flexed, but came to rest in a supine position shortly after placement or as 

decomposition occurred, with the face and limbs still generally oriented towards the wall that 

served as one side of the cappuccina-style tomb. The head was oriented to the east. Postmortem 

skeletal articulation indicates this is a primary inhumation. However, the body was subject to 

some degree of taphonomic disturbance after the ligamentous attachments of the joints had 

decomposed, displacing the left radius, ulna, and hand as the surrounding structure continued to 

collapse. Significantly, a stone appears to have been intentionally placed within the individual’s 

mouth. There is no evidence of the use of a shroud or other type of organic covering. Two beads 

carved from an unidentified material were found while sieving the soil associated with the burial. 

Pathology consisted of endocranial lesions, pitting on the superior aspect of the orbits (though 

this was difficult to distinguish from taphonomic damage.  

Burial 52 

Burial 52 was an amphora burial containing a single neonatal individual. The intact burial 

container complicated efforts to determine the placement of the individual, but they appear to have 
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been inserted into the amphora feet-first, lying supine, with the head oriented north-east. 

Subsequent analysis of the remains after removal from the amphora did not reveal any clear 

taphonomic damage. A single coin was uncovered from within the amphora. 

 

Burial 53 

Burial 53 was a simple inhumation of a 6–7-month-old fetus. The individual appears to 

have been arranged in a “fetal” position, with the head oriented north-east. The fetal position, 

similar to Burial 50, may indicate that they were quickly wrapped after delivery with their limbs 

still flexed, and not extended for swaddling as might have been done with full-term newborn. 

The skull had been badly damaged and fragmented, though the large size of the individual 

cranial fragments and their close association suggests that the body may have been crushed with 

debris while decomposition was still taking place and soft tissue was still present to hold these 

elements together. This might suggest the burial occurred in a still-standing room, opposed to the 

collapse of a ruined wall.  

 

Burial 54 

Burial 54 consisted only of the cranial fragments and the distal radius of a fetus of 

unknown age. This burial will be considered along with the isolated remains uncovered within 

the cemetery.   

 

Burial 55 
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Burial 55 was a simple inhumation of a neonate no more than two months of age. The 

infant was lying supine and extended, with the head resting on the left shoulder and facing the 

wall by which they were interred, with the head oriented north-west. Though there was slight 

verticalization of the clavicles, the body did not appear constricted, as though the infant had not 

been swaddled. Small stones appear to have been intentionally placed over the wrists and ankles. 

Larger stones lay directly over the throat, abdomen, and feet. The lack of damage to the elements 

beneath these stones suggests they were intentionally placed at the time of deposition (in 

contrast, the cranial vault had been fragmented by falling debris from the wall). Pathologies 

consisted of endocranial lesions and what appeared to be mild porotic hyperostosis. A mild lytic 

reaction of the bone was present on the arms and legs.  

 

Burial 56 

Burial 56 was an amphora burial of a fetus approximately seven lunar months. The 

individual had been placed on their right side, slightly flexed, but the body appears to have 

settled into a more supine position as decomposition occurred but soft tissue remained to hold 

the limbs in close articulation. The head was oriented north-east. The left parietal had fallen into 

the cranial vault, suggesting that decomposition took place in an empty space and no sediment 

was present to hold the cranium together as the soft tissue holding the sutures together 

disappeared. The cranium, which had collapsed into the empty space of the cranial cavity, 

appeared elongated or conical in shape, perhaps suggesting a prolonged labor. The open arms 

could suggest that fetus had not been tightly swaddled when it was placed within the amphora. 

Burial 57 



 

141 
 

Burial 57 was a simple inhumation of an infant aged newborn-to-two months. The 

individual was laying supine in an east-west orientation, with their head to the west. The arms 

were extended to the side, while the legs appear to have been flexed, suggesting the body had not 

been tightly swaddled at the time of deposition. The flattened ribs suggested the grave was 

rapidly filled. The skull was crushed but the pieces of the vault remained in association with each 

other, suggesting the body may have been damaged while some soft tissue remained, or while 

the bones were still pliable. A small stone appeared to have been placed inside the mouth, with 

larger stones placed over the abdomen. A periosteal reaction was present on the vault and orbits. 

Burial 58 

Burial 58 was an amphora burial of a neonate no more than two months old, oriented 

north-east. While the majority of the skeletal remains within the amphora were well preserved, 

these appear to have been disturbed after complete skeletonization had taken place, moving the 

elements out of articulation. However, the position of the long bones in general anatomical 

position suggests that this was a primary inhumation that had later been disturbed, and not a 

secondary inhumation. The infant had been laid supine in the amphora, which remained free of 

sediment so decomposition took place in a closed space. Endocranial lesions were present on the 

frontal and right parietal bones, and periostitis was observed on the femora.   

Burial 59 

Burial 59 was an amphora burial of an infant between nine months and one year of age. The 

infant was laid supine in the amphora, oriented south-east. While the upper body was completely 

articulated, the lumbar vertebra and sacrum were completely missing and the legs and lower 

extremities had been displaced. Decomposition was known to have taken place in the void of the 



 

142 
 

amphora, so this disturbance may have been due to small, burrowing animals instead of shifting 

sediment. There appeared to be a slight verticalization of the clavicles, and this, combined with 

the close proximity of the arms to the thorax, suggested the infant had been wrapped tightly 

before deposition.  

Burial 60  

Burial 60 was a simple inhumation of a neonatal individual aged newborn to two months. 

The infant was laid supine, with their head oriented west. The flattened ribs suggested a rapid 

filling event. While the body remained in anatomical position, the skeleton appeared as though it 

had been pressed by considerable weight from above, as though the body had been crushed by 

falling debris. Because of this, it was difficult to determine if the infant had been swaddled at the 

time of deposition, as the limbs appeared open and oriented away from the torso.  

 

 

 

 


