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ABSTRACT 
 
 

 As part of the Antelope Creek phase on the Southern Plains, the prehistoric 

archaeological assemblage represented by the Footprint Site (41PT25) is distinct in 

both the condition and distribution of skeletal remains, deviating from the descriptions of 

skeletal patterns typically observed at and associated with other archaeological sites 

associated with this phase. The distinctions are represented by the dispersal of several 

skeletal elements across a room floor, a clustering of skulls separate from the three 

burial pits, and evidence of skeletal trauma, some of which may infer possible cases of 

trauma related to violence. In addition, unique to approximately 8% of nearly 6,000 

individual fragments of human skeletal remains is the presence of heat and fire-related 

lesions in varying degrees (Moore-Jansen et al. 2011). Some lesions are consistent with 

flesh burns, while others may be reflective of burns of different origins, such as 

accidental or intentional cremation. While the research is ongoing, this study reveals the 

variety of burn lesions, the biological profile of individuals with burned skeletal elements, 

and skeletal portions exhibiting burn lesions. In addition, the state(s) of the human 

remains at the time of the burn event(s) is assessed. This study addresses the nature of 

burns and their association with types of or portions of bone in order to place the 

evidence of burned bone in the context of human activities and explore previously 

raised questions about potential violence or warfare associated with the Antelope Creek 

Phase.     
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PREFACE 
 
 

 In 2005, Dr. Peer Moore-Jansen and the Wichita State University Biological 

Anthropology Laboratory were commissioned by the National Park Service and the 

Panhandle-Plains Historical Museum to catalog and analyze the assemblage of human 

skeletal remains salvaged from the Footprint Site (41PT25, located in the Texas 

panhandle), as well as provide a comprehensive report on the findings. Included in this 

project was, and continues to be, a plan to research multiple facets of the collection in 

order to further develop an understanding of the people, events, and culture history 

associated with Footprint and the Antelope Creek phase, 

 While the collection was repatriated in the winter of 2011, analysis of and 

research into the data collected prior to repatriation continues. This document serves to 

report on the findings of this researcher regarding skeletal burn evidence at the 

Footprint site. 

 Permission to carry out this research and to publish the findings was granted by 

Wichita State University Biological Anthropology Laboratory, Panhandle-Plains 

Historical Museum, and the National Park Service. 

  



x 
 

TABLE OF CONTENTS 
 
 

Chapter                                                                                                                       Page 
 
I. INTRODUCTION………….…………………………………………………………….1 
 
  Researching Footprint…………………………………………………………..1 
  Purpose of Study………………………………………………………………..1 
  Context in the Field of Anthropology………………………………………….2 
    
II. BACKGROUND…………………………………………………………………………3 
 
  Footprint Site…………………………………………………………………….3 
   Antelope Creek Phase……………………….…………………………3 
   Footprint Archaeology…………………………………………………..4 
   Footprint Research…………………………………………………….11 

WSU-BAL Investigations……………………………………...12 
  Fire and Skeletal Burn Research………………………………………….…14 
   How Bone Burns………………………………………………….…...14 
   Burn in the Archeological Record……...……………...……………..16 
    Cremation………………………………………………………16 
    Cooking…………………………………………………………17 
    Warfare………………………………......……………………..17 
    Other……….……………….…………..………………………18 
 
III. MATERIALS AND METHODS…………………….…………………………………20 
 
  Available Data………………………………………………………………….20 
   Database of Skeletal Elements…………………...………………….20 
    Accession Numbers……………………………….…………..20 
    Provenience………………………………………………..…..20 
    Bone Description………………………………………………21 
    Biological Identification………………………………………..21 
    Anomalies…………………………………………...………….22 
    Reconstructed Individuals…………………………………….22 
    Sample Groups……………………………………...…………23 

Photographs……………………………………………………………23 
   Excavation Records……………………………………………...……24 
    Excavation Notes…………………….…………………….….24 
    Salvage Report……………………………..………………….24 
    Burn in Excavation Records…………………..……………...25 
  Assumptions and Qualifications……………………………………….……..26 
   Provenience of Skeletal Material……………………………….. ……26  



xi 
 

TABLE OF CONTENTS (continued) 
 
 

Chapter                                                                                                                       Page 
 

Skeletal Data……………………………...……………………………26 
   Photography……………………………………………………………27 
  Burn Classification Protocol…………………………………………………..27 
  Research Objectives………………………………………………..…………27 
   Hypothesis 1: Distinguishable Elements…………………………….28 
   Hypothesis 2: Variability Between and Among  

Biological Groups with Burn……………………………………..……29 
   Hypothesis 3: Burn Event Locale……………….……………………29 
   Hypothesis 4: Tragedy versus Other………………………..……….30 
   Research Objectives…………………………………………………..31 
 
IV.  RESULTS………………………………………………………...…………………….33 
 
  Provenience Reconciliation of Skeletal Material……………………………33 
   Reconstructed Individuals……………………………………….……34 
   Burned Elements Documented by Green………..………………….36 
    Skull and Femora in Pit C………………………….…………36 
    Tibia/Fibula on Platform……………………………………....38 
    Skull Cap on Room Floor……………….…………………….39 
    Layer of…Burned Bone…………………….……..…………..39 
  Hypothesis 1: Distinguishable Elements…………………………………….40 
   Burn and Burn Lesion Types………………………………..………..41 
   Age………………………………….…………………………………..43 
   Sex………………………………………………………………………45 
   Biological Group……………………………………….………………46 
   Skeletal Portion…………………………………………...……………47 
   Provenience…………………………………………….………………48 
   Pathological and Traumatic Lesions…………………………………49 
   H1 Summary……………………………………………………………51 

Hypothesis 2: Variability Between and Among Biological  
Groups with Burn…………………………………………….…….…………..51 

   Burn Lesion Variability: Burn Sample…………………..……………52 
   Burned Skeletal Portion Variability: Burn Sample………………….54 
   Burn Provenience Variability: Burn Sample…………………..…….55 
   Burn in the Reconstructed Individual Sample…………..………….56 
   Burn Lesion Variability: RI Sample……………………...…………...65 
   Burned Skeletal Portion Variability: RI Sample…………………….67 
   Burn Provenience Variability: RI Sample…………….……………..70 
   H2 Summary………………………………………………….………..71 
  Hypothesis 3: Burn Event Locale…………………………………………….72 
   Burn Lesion Types by Provenience……………………………. ……73 



xii 
 

TABLE OF CONTENTS (continued) 
 
 

Chapter                                                                                                                       Page 
 

H3 Summary……………………………………….…………………..74 
  Hypothesis 4: Tragedy versus Other………………………..……………….75 
   Pathological/Traumatic Lesions, by Provenience………………….75 
   H4 Summary……………………………………….…………………..79 
 
V. CONCLUSSIONS…………………………….………………………………………..80 
 
  Biological Profile of Burned Remains…………..……………………………80 
   Reconstructed Individuals………………….…………………………80 
   Biological Group……………………………………………………….81 
   Clean Bone versus Fleshed Bone…………...………………………82 
  Skeletal Portions of Burn Evidence………………………………………….84 
  Site Feature/Provenience of Burned Remains…..…………………………85 

Site Location of Burn Event……………………………………….………….89 
  Intentionality of Burn/Burn Event…………………………………………….90 

Circumstances of Burn Event……………………………………..………….91 
Timelines…………………………………………………………….………….93 

  Consequences of this Study………………………………………………….94 
Challenges within the Study………………………………………………….94 
Future Research Potential…………………………………………...……….95 

 
BIBLIOGRAPHY…………………………………………………………………………..…...97 
 
APPENDIX……………………………………………………………………………………101 
  



xiii 
 

LIST OF TABLES 
 
 
Table                                                                                                                          Page 
 
4.1: Reconciled Individuals, from Moore-Jansen et al.……………..………..……………35 
 
4.2: Burned Femora……………………………………………………….…………………..37 
 
4.3: Burned Tibia and Fibula Elements……………………………………...………………39 
 
4.4: Burn Across Full Assemblage and Human-Only Sample, by Element  
and Weight……………………………………………………………………………………..41 
 
4.5: Burn Lesion Types-Burn Sample……………………………………………………….42 
 
4.6:  Number and Percentage of Elements Exhibiting Burn, by Age-Human 
Sample……………………………………………………………………………….…………44 
 
4.7: Number and Percentage of Elements Exhibiting Burn, by Sex-Human 
Sample………………………………………………………………………………………….46 
 
4.8: Number and Percentage of Elements Exhibiting Burn, by Biological Group-Human 
Sample…………………………………………………………………………………...……..47 
 
4.9: Number and Percentage of Elements Exhibiting Burn, by Skeletal Portion-Human 
Sample………………………………………………………………………………………….48 
 
4.10: Number and Percentage of Elements Exhibiting Burn, by Provenience-Human 
Sample……………………………………………………………………………….…………49 
 
4.11: Wound-type Lesions, by Provenience-Human Sample..……………………………50 
 
4.12: Number of Elements of each Burn Type, by Biological Group-Burn Sample...…..53 
 
4.13: Percentage of Elements of each Burn Type, by Biological Group-Burn 
Sample……………………………………………………………………….…………………54 
 
4.14: *Number and Percentage of Adult Inconclusive Elements with Multiple Burn 
Lesions Types-Burn Sample………………………………………………………………….54 
 
4.15: Number of Elements of Each Burn Type within Each Skeletal Portion, Sorted by 
Subadult Biological Group-Burn Sample……………………………………………………55 
 
4.16: Number of Elements of Each Burn Type within Each Skeletal Portion, Sorted by 
Adult Biological Group-Burn Sample…………………………………..…………………….55 



xiv 
 

 
LIST OF TABLES (continued) 

 
 
Table                                                                                                                          Page 
 
4.17: **Number of Elements of Each Multiple Burn Lesion Type within Each Skeletal 
Portion for Adult Inconclusive Biological Group-Burn Sample……………………………55 
 
4.18: Number of Elements in each Location, by Biological Group-Burn Sample.………56 
 
4.19: Comparison of RI/URI with and without burn, by Elements and Individuals…...…59 
 
4.20: Burned Reconstructed Individuals by Percent of Elements Burned………….……60 
 
4.21: Number of Elements of each Burn Type, by Biological Group-Burned  
RI Sample………………………………………………………………………………………66 
 
4.22: Number of Elements with Unique Burn Lesions-Burned RI Sample...…………….67 
 
4.23: Number and Percent of Elements in each Skeletal Portion, by Biological  
Group-RI Sample.……………………………………………………………………………..68 
 
4.24: Number of Elements of Each Burn Type within Each Skeletal  
Portion, by Biological Group-RI Sample...…………………………………………………..70 
 
4.25: Number of Burned RI/URI in each Feature, by Biological Group………………….71 
 
4.26: Number of Elements with each Burn Type, by Provenience (WSU-BAL  
Derived & Patterson)-Burn Sample...………………………………………………………..74 
 
4.27: Percent of Elements with each Burn Type, by Provenience (WSU-BAL  
Derived & Patterson)-Burn Sample...………………………………………………………..74 
 
4.28: Summary of Pathological and Traumatic Lesions on Burned RI/URI..……………77 
 
4.29: Pathological and Traumatic Lesion Notes, Burned Elements not Associated with  
a RI/URI…………………...……………………………………………………………………78 
  



xv 
 

LIST OF FIGURES 
 
 

FIGURE                                                                                                                    PAGE 
 
2.1: Range of Southern Plains Cultures and Footprint Site………………………………..5 
 
2.2: Room I………………………………………………………………………………………7 
 
2.3: Burial Pit A………………………………………………………………………………….8 
 
2.4: Burial Pit B………………………………………………………………………………….9 
 
2.5: Burial Pit C………………………………………………………………………………...10 
 
4.1: Burn Lesion Types seen at Footprint Site..…………………………...………………43 
 
4.2: Elements Burned in each Skeletal Portion, by Biological Group-RI  
Sample Chart…………………………………………………………………………………..69 
 
A.1: Contour Map of Footprint Site…………………………………………………………102 
 
A.2: Cross-section of Room I……………………………………………………………….103  



1 
 

CHAPTER 1 
 

INTRODUCTION 
 
 

Researching Footprint 

 Site 41PT25, or Footprint site, was excavated in the summer of 1964 and the 

materials recovered have been recently repatriated. Prior to repatriation, the artifacts 

and human remains in the assemblage had been studied and used in projects 

attempting to define the Antelope Creek phase and the people and events of Footprint. 

Most recently, Dr. Peer H. Moore-Jansen and the Wichita State University Biological 

Anthropology Lab (WSU-BAL) were commissioned by the Panhandle-Plains Historical 

Museum (PPHM) in Texas and the National Park Service to analyze the human skeletal 

material salvaged from Footprint, and to continue research development on the 

collection. 

 Dr. Moore-Jansen and WSU-BAL spent more than three years cataloging, 

identifying, analyzing, and researching the material. While research at WSU-BAL is 

ongoing, a draft report of their findings was submitted to PPHM and the National Park 

Service in 2011. The data collected continues to be a valuable source of information 

and provides ample opportunity for multiple avenues of research; among them, the 

opportunity to analyze the burned skeletal material and to provide insight into burn 

events at the site.  

Purpose of Study 

 Statement of Purpose: “to estimate human activities associated with the burning 

of human remains through the analysis of the distribution and nature of burned bone 

salvaged from the Footprint site.” 
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 The purpose of this study actually has multiple facets: 1. to develop a biological 

profile (age, sex) of the burned remains; 2. to assess the areas of the skeleton that were 

exposed to fire; 3. to determine the provenience of the burned remains in the site, and 

the location of the burn event(s); 4. to evaluate published timelines regarding the burn 

event(s); 5. to determine the intentionality and circumstances surrounding the burning of 

human remains. These are accomplished through studying the presence of patterns of 

burn within the Footprint skeletal assemblage. 

Context in the Field of Anthropology 

 Footprint is unique in its mortuary pattern as compared to its contemporaries and 

other sites within Antelope Creek phase, including the presence of a significant amount 

of burned material. This study that includes physical anthropology and archaeology 

components is an attempt to further understand not only the circumstances resulting in 

burned human remains, but also to eventually place that understanding into the context 

of mortuary variability and cultural practice. This study also begins to call into question 

theories of violence and massacre at the site. 

  

 

  



3 
 

CHAPTER 2 
 

BACKGROUND 
 
 

Footprint Site 

  Footprint site has been associated with Late Antelope Creek phase because of 

its occupation period and location in the Texas Panhandle. Its archaeology, most 

notably the structure of the site and the architecture of the features within the site, fits in 

the Antelope Creek phase schema. The distribution and condition of the skeletal 

remains, and thus the mortuary practices, do not follow the typical patterns seen within 

the phase. The site is an interesting deviation from what is expected, yet it hasn’t yet 

been exhaustively studied.  

 Antelope Creek Phase 

 The Antelope Creek phase cultural designation covers parts of across the Texas 

and Oklahoma Panhandles on the Southern Plains. Based on carbon dating, the time 

period of the phase is estimated to be 1200-1500 A.D. (Lintz 1986). Krieger (1946) 

suggested the culture as being a mix of Publoan and Plains cultures, although Lintz 

(1986), in his research that fully defines the phase, later clarified that the people of 

Antelope Creek were Plains people with influences from the Southwest, particularly their 

use of stone slabs in their architecture. More similar to the Plains people, their 

subsistence pattern consisted of a combination of bison hunting (and other game) and 

horticulture. 

 The Antelope Creek sites transitioned from the use of large, multi-room 

structures (early phase) to single room structures (late phase). While the structures 

were smaller than the multi-room complexes, the rooms themselves were larger and 



4 
 

were isolated from each other on the site. These rooms were built with stone slabs 

lining the walls, a depressed floor, a centralized fire pit, a platform in the rear of the 

room (theorized to be an altar), and central support posts for the roof. Many of the 

settlements are found on mesas along rivers, with a large number being found along the 

Canadian river in Texas. 

 Lintz (1986) noted that mortuary variation is unclear due to limited studies and 

publications, and small sample sizes. Some burials were located within structures, but it 

is thought that burials were most common in nearby cemeteries that have not yet been 

located or excavated. However, some patterns can be seen. Burials were typically 

shallow and of single, primary interments with the body in a flexed or semi-flexed 

position. Burials with multiple interments are rare, as are grave goods. Grave goods 

may be variable based on status (Ackerman 2011, personal communication).  

 Footprint site follows much of the Antelope Creek pattern in terms of subsistence 

strategies and architecture, but the mortuary pattern is very different. 

 Footprint Archaeology 

  Located in the Texas Panhandle (Figure 2.1), the Footprint site was excavated 

by F.E. Green in the summer of 1964 as part of a larger archaeological salvage project 

in preparation for what is now the Sanford Reservoir in the Canadian River Valley. The 

salvage project was directed by the Texas Technical College Museum under an 

agreement with the National Park Service, and involved the excavation of six sites over 

one year. Footprint site (41PT25) was the last to be excavated and the only site to 

contain human remains. Green’s field notes (n.d.) and salvage report (re-published in 
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1986) are the only sources of information regarding direct field observations of the site 

at the time of excavation. 

 
Figure 2.1: Range of Southern Plains Cultures and Footprint Site (from Brooks 1994) 

The site sits atop a mesa overlooking the valley and includes three separate 

rooms, a trash pit, and a dolomite slab-lined pit (Figure A.1). Named after the discovery 

of a dolomite slab exhibiting carved footprints in Room III, Footprint site occupation has 

been estimated to date 1200-1450 A.D. (Lintz 1991). Among other evidence, the stone-

slab pueblo-like construction of the structures is representative of the culture associated 

with the Antelope Creek phase. Also recovered were tools for hide working and seeds: 

indicative of both hunting and horticulture, and typical of the plains village people of 

Antelope Creek.  

Also found was Borger Cordmarked pottery and coiled basketry. Nearly complete 

pots were found in burial pit B (Room I) and the trash pit area. Stone (primarily Alibates 
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flint) artifacts include projectile points; end, side, and guitar-pick scrapers; drills; and 

knives. Bone (mostly bison) tools include a tibia digging tool and six scapular hoes.  

Most artifacts were found in the trash pit area, although interestingly not in the trash pit 

fill itself. 

All human remains found at the site were recovered from Room I with highly 

fragmented skeletal elements having been salvaged from multiple burial pits as well as 

across the room floor. Room I (Figure 2.2) was built with an east facing entrance and is 

almost exactly in line with cardinal directions. The entrance is a 14.5 foot long sloping 

and tapered feature with the room-end being 3 feet wide and the outside-end only 1.5 

feet. Nearly square, the room is 20 feet long (east-west) and 21 feet wide (north-south). 

The floor is slightly depressed with a central channel running the length of the structure 

from the entrance to a slightly raised platform at the rear of the room. A fire pit partially 

lined with fire-bake clay is in the center of the room and surrounded by post holes for 

support beams. The three burial pits (A, B, and C) were marked with small piles of 

dolomite rock. Green (1986) documented an approximate number of 32 individuals 

based solely on excavation observations, with 21 coming from the burial pits. 
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Figure 2.2: Room I (Green 1986) 

Burial pit A was disturbed prior to excavation and Green notes “rumors” of at 

least three sets of skeletal remains being removed from that area. The excavation team 

did recover at least seven individuals from this pit: two infants, one juvenile, and four 

adults. A small amount of charcoal flint and ash was also recovered from this pit. 

Green’s field notes include two sketches of this pit. One sketch is of the surface outline 

and dimensions (4 feet near the surface, and an increased diameter of 6.5 feet nearer 

the bottom) and another includes skeletal remains apparently early-excavation (Figure 

2.3). Possible grave goods included flint knives, shell pendants, and shell beads. No 

indication of stratigraphy is provided. 
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Figure 2.3: Burial Pit A (Green n.d.) 

Burial pit B also included at least seven individuals: one infant, two juveniles, and 

four adults. Potential grave goods included conch shell gorgets, shell beads, and a 

Borger Cordmarked pot. Excavation field notes include two sketches for this burial pit: 

one from early in excavation and another from late-excavation (Figure 2.4). Again, no 

stratigraphic notes are included. 
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Figure 2.4: Burial Pit B (Green n.d.) 

 Burial pit C held at least seven individuals as well: one infant, three juveniles, and 

three adults. One of the adult burials is unique in that not only is the skull burned, but 

both femora are broken and burned at about the same place with the rest of the distal 

end of the legs missing. Green theorizes a “small but intense fire in the burial pit itself” 

(1986: 81). Possible grave goods found in pit C include shell pendants associated with a 

juvenile skeleton, three knives, seven bone awl fragments, three arrow points, and one 

Olivella bead. Only one sketch of pit C is available, and it appears to be from late in the 

excavation process (Figure 2.5). No indication of stratigraphic relationships is available. 
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Figure 2.5: Burial Pit C (from Green n.d.). Indications of fire pit and support post belong 

to this author. 
 
The distribution of remains with multiple interments in single burial pits is distinct 

from typical patterns seen in the phase, as well as the presence of burn. The most 

successful attempts to identify all elements and individuals in mass graves result from 

careful excavation and recordation of the distribution of remains (Adams and Byrd 

2008). Unfortunately, stratigraphic detail was not included in the available Footprint 

excavation records, preventing the complete and proper identification and re-

association of the remains of these individuals. 
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Another anomaly is the scattering of remains across the room floor. Among the 

most interesting aspects is a grouping of remains consisting almost exclusively of crania 

on the room floor (“Skull Concentration”), an apparently decapitated skull with 

articulated vertebrae that was found lying on top of a knife, an articulated leg 

(tibia/fibula) with charred distal ends on the platform, and an unknown amount of burned 

skeletal material.  

 Footprint Research 

Over the past several decades, the Footprint skeletal collection has been studied 

by multiple researchers (DK Patterson 1974; DE Patterson 1974; McWilliams and 

Johnson 1979; Lewis 1998; Moore-Jansen et al. 2011). Green (1986) and Lintz (1986) 

suggest different sequences of events, but both speculate a time of violence and a 

separate time of fire. 

DK Patterson did a complete skeletal analysis and compared morphology to that 

of groups from nearby sites. Patterson was the first to do skeletal analysis on the 

collection and he noted that the remains were “never labeled or numbered” (1974: 61) 

and further documented that the remains became co-mingled and all provenience had 

been lost, resulting in unclear provenience and number and elemental association of 

interred individuals. He suggested that Room I was possibly used for cremation and 

dismemberment, as influenced by the Woodlands culture of the Central Plains. 

DE Patterson (1974) evaluated dental variation within the Texas Panhandle 

Aspect, McWilliams and Johnson (1979) used craniometric comparisons between 

contemporary groups to determine biological relationships with Footprint peoples, and 
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Lewis (1998) used pathological evidence to infer relative health and nutritional statuses 

of the people from Footprint and Bonnell sites. 

Green (1986) based his conclusions on first-hand observations, and Lintz (1986) 

provided more insight into Footprint site as it relates to Antelope Creek. Among his 

observations, Green uses the layering of fill on the room floor (Figure A.2) to suggest 

three separate, short-lived and in close succession, occupations. His proposed timeline 

reflects these observations (figure references belong to the original 1986 text) (73-74): 

1. Original room constructed after partial excavation and leveling ground, and 

with trough extending entire length of room.  

2. Room improved by some replastering and construction of rear platform. 

3. Burial pits A, B, and C dug and room abandoned.  

4. Layer of fairly clean sand and gravel spread over floor, and room re-occupied 

for brief interval. 

5. Occupation ended by possible violence and slaughter with human bones 

scattered about room. Burial pits A and B may have been re-opened at this 

time. 

6. Roof burned and collapsed. 

7. Partial filling over roof debris, after which oblong pits labeled “empty graves” 

in Figure 32 were dug, burial pits A and B probably re-opened, and a shallow 

pit dug for burial of the ten skulls shown in Figure 34. 

WSU-BAL Investigations. In 2005, Dr. Moore-Jansen at Wichita State University 

Biological Anthropology Laboratory (WSU-BAL) was commissioned by the Panhandle-

Plains Historical Museum (PPHM) and the National Park Service to analyze the remains 
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prior to its repatriation. Over the course of the next several years, Dr. Moore-Jansen 

and the WSU-BAL catalogued and photographed the nearly 6,000 highly fragmentary 

remains, and associated groups of elements together as discrete individuals. Out of this 

investigation came a sizable database recording multiple details for each skeletal 

element, a collection of thousands of photographs of each fragment and reconstructed 

individual, descriptions of reconstructed individuals, and a full report documenting this 

research (Moore-Jansen et al. 2011). Multiple students conducted research on the 

collection as part of the process, but the research opportunities are far from exhausted. 

Although the remains were released by WSU-BAL in 2008, analysis of the collected 

data is ongoing.  

At the time WSU-BAL received the materials, the storage boxes had been 

labeled with provenience within Room I such as Burial Pit A, B, or C, the Skull 

Concentration or the center of the room floor. It is unknown how those boxes came to 

be labeled in such a manner; however WSU-BAL listed this provenience for each 

element as Patterson Provenience in the database. As the investigation and analysis 

persists, provenience continues to be reassessed. Moore-Jansen et al. (2011) report 34 

reconstructed individuals, as well as an additional 9 unaffiliated individuals (cranial 

elements that can be associated together and provide biological profiles, but cannot be 

excluded from the other reconstructed individuals). Sex for each individual and any 

miscellaneous element that exhibited sexually dimorphic traits was initially estimated 

based upon qualitative and quantitative measures primarily of the skull, os Coxae, and 

long bones. Later, quantitative evaluations of sex based upon statistical comparisons of 

long bone measurements against contemporary groups such as Southern Plains and 
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Southwest populations were undertaken by WSU-BAL students, and established that 

the remains at Footprint site were biologically related more closely to Southern Plains 

populations than to other documented groups known to live in that area and time.  

Beyond developing biological profiles, observations regarding the condition of the 

bone such as color, pathological lesions, and burn lesions were documented. Each 

element displaying evidence of flesh burn was further described. Approximately 8% of 

the elements, some associated with reconstructed individuals, exhibit burn lesions of 

varying degrees and as of yet these remains have not been analyzed alone or in the 

context of the Footprint site as a whole. 

Fire and Skeletal Burn Research 

 Bone that has been exposed to high degrees of heat demonstrates different 

patterns of color and condition, dependent upon the temperature, environment, and 

exposure rate. These patterns can be observed and used to estimate the conditions 

surrounding the heat source (eg fire) and the condition of the bone prior to heat 

exposure. For the sake of consistency, this study primarily uses the research of Elaine 

Pope with her dissertation (2007) as the source of all descriptions of fire and bone 

research, unless otherwise indicated. 

 How Bone Burns 

Symes et al. (2008) describe four specific visible heat lesions that can be seen 

on bone: 1. calcination—a result of such high heat exposure that the bone is left without 

any organic substrates or moisture, leaving behind fragile and distorted bone that is 

ashen in color;  2. charring—direct exposure to heat leads to the carbonization of bone 

material, leaving it black in color; 3. heat-altered border—areas of bone that are 
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protected from direct contact with heat by enduring soft tissue turn off-white in color; 4. 

heat line—a visible border separating burned from non-burned bone. Pope (2007) adds 

bone with 5. “flesh burn” lesions is charred black with a glossy appearance, indicative of 

soft tissue that did not completely burn off; 6. tensile thermal fractures in bone can also 

be seen on bones that have a thin cortical layer but are filled with trabecular bone (e.g. 

vertebrae, carpals, tarsals, and the distal ends of some long bones) and are the result of 

the shrinkage of the cortical layer. 7. Heat/fire-induced delamination of cranial bones 

has been documented by Moore-Jansen et al. (2009). This type of lesion theorized to 

possible with indirect exposure to intense heat, possibly while in a shallow burial below 

a surface fire (Moore-Jansen 2011, personal communication). 

 Skeletally mature and immature bones burn at slightly different rates because 

skeletally mature bone is denser and sturdier than immature bone. Individuals with a 

higher body mass index (BMI) provide more fuel to allow a fire to burn longer and hotter 

(Moore-Jansen et al. 2009). Body fat can act as a fuel if is it “wicked” into a combustible 

material such as clothing or wood, similar to the wax fuel in a candle. However, this is 

only helpful in fire investigation if relative BMI between sexes in the burned individual’s 

population is understood or another source of fuel can be identified at the scene. Note: 

Neither of these is available for the Footprint collection. The source of fuel is not known, 

although it is assumed to be wood, nor is it known what quantities of fuel were available 

at the time of the burn event(s). 

 One common fire-related myth is the explanation of an individual being in a 

curled-up, fetal-like position as being the result of an intentional attempt by that 

individual to protect the body from heat. In actuality, a deceased individual that is still 
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highly fleshed with intact musculature will often end up in this position. Termed a 

pugilistic posture, it is the result of muscle shrinkage and contraction in the presence of 

high heat as is seen in fire. This shrinkage can also result in the pulling of soft tissue 

away from the bone and exposure of bone previously protected from fire by soft tissue.  

 Bone not directly exposed to fire can be protected by soft tissue, clothing, and 

any of a number of other materials. Tensile heat fractures are often accompanied by 

charring, but can be seen on bone not directly exposed to fire.  Charring and calcination 

on the bone can only be the result of direct exposure to fire. Unfleshed bone calcines 

quickly and burns uniformly without soft tissue to protect the bone from fire (Moore-

Jansen et al. 2009). Flesh burn charring can only occur on bone with connective tissue 

remaining, with that tissue carbonizing and adhering to the bone. All of these lesions 

can be seen on bone that was fleshed at the start of a burn event, and occurrences 

depend on the time and intensity of the fire. 

 Burn in the Archeological Record 

 Because Footprint site is archaeological in nature, it is prudent to review 

examples of contemporary circumstances involving burned human bone. These 

particular examples have been chosen based on the sites’ proximity to the Footprint site 

location in time and space and because of the cultural influences from both the Plains 

and Southwest peoples observed with Antelope Creek phase. 

 Cremation. According to Ubelaker (1989), calcination of bone usually occurs at 

least to some extent in instances of cremation. Intentional cremation is seen among a 

few groups on the Plains, including the people of Wickham site in Oklahoma (Wallis 

1984). The site is associated with the Zimms Complex; dates for this complex have 
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been estimated as 1250-1450 A.D., making it contemporary with the Antelope Creek 

phase. An adult male individual was recovered from a shallow burial with charring and 

some calcination on the skull and appendages. The remains were in a flexed position 

on top of what appeared to be a mat and surrounded on three sides (excluding the 

posterior side) by charred wood. The scene indicated intentional cremation at the site of 

interment.  

 Cooking. Cooking of human remains is theorized to occur with forms of 

cannibalism. Cooked remains in the Southwest are often debated as belonging to an 

enemy tribe and cooked and eaten as part of a ritual. Billman et al. (2000) describe the 

evidence found at a Puebloan site in southwestern Colorado dated around 1150 A.D. 

that they believe is consistent with warfare-related cannibalism. The bones showed 

breakage and other peri-mortem trauma consistent a violent death. In addition the 

bones were brown with some blackening indicative of a controlled fire and cooking. Also 

present along some of the bones were de-fleshing cuts and lesions.  

 Warfare. Cited in Kuckelman et al. (2002) as justification for their assessment of 

the Castle Rock site in Southwest phase, Ferguson definitions warfare as “organized, 

purposeful group action, directed against another group…” (1984: 5). The Castle Rock 

site featured an array of dismemberment, bone breakage and crushing, and heat 

altering without conclusive evidence of cooking or de-fleshing for the purposes of 

cannibalism. Kuckelman et al. explained the circumstances as being the direct result of 

warfare-induced, widespread and purposeful destruction of the human remains that 

occurred around 1280 A.D.  
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 Other. While no example has been located in published material as of yet, it 

would be surprising if the burning of human remains had never been explained as being 

a part of an accidental fire. Prehistoric Southeast groups in particular used various 

means such as the use of charnel houses to allow their dead to decompose prior to 

interment. Any fire affecting human remains in the decomposing process would cause 

heat related damage to the remains themselves. 

 Prehistoric Caddoan Mississippian groups in participated in a diverse set of 

mortuary practices. Those associated with Spiro phase (ending around 1450 A.D.) were 

evaluated by Brown (1971) and primarily included secondary-type burials, with some 

use of charnel houses. “Burials have been found in several specific contexts that 

received different use during the occupation of the site: (1) in an open cemetery; (2) in 

the top and flanks of the platform mounds; (3) on a charnel house or mortuary floor; and 

(4) in accretional burial mounds that presumably represent the reinterment of the 

discarded contents of the charnel houses” (Brown 1971: 94). The use of these 

practices, including secondary burials and charnel houses, in late prehistoric times 

extended west to Oklahoma.  

 Hank’s House (Site 41RB109) in Roberts County Texas is an example of a 

structure in the Texas panhandle that possibly reflects intentional burning. The structure 

itself is similar to Room I of the Footprint Site in many ways, although it does not feature 

a platform in the room or any human remains. The site highlights the use of fire to mark 

the end of the use of a structure. It is suggested that once Hank’s House was no longer 

of use, or the wooden portions of the structure needed to be destroyed and replaced, 

the structure was intentionally set ablaze (Boyd and Wilkens 2001). 
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 The scene in Room I described by Green (n.d.; 1986) does not appear to be 

consistent with the cremation scene at Wickham site, but violence has often been 

theorized in explanation of the dismembered and burned human skeletal remains. This 

study is an attempt to assess the distribution and nature of burned bone at Footprint site 

to estimate human activities associated with the burning of human remains by 

determining which circumstances best explain the evidence.   
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CHAPTER 3 
 

MATERIALS AND METHODS 
 
 
Available Data 

 This study focuses only on original data from excavation and from the WSU-BAL 

analysis of the skeletal material. A portion of the excavation notes taken by Green in 

1964 made available by PPHM, and Green’s published excavation report (1986), 

republished and annotated by Lintz, were the primary sources of background 

information on the Footprint collection. In order to maintain consistency and minimize 

bias, published data by other researchers was not used in this study.  

  Database of Skeletal Elements 

 As part of their analysis, Moore-Jansen and WSU-BAL created a database to 

record their findings. This database is extensive, and can be used to evaluate patterns 

in the skeletal collection. It provides specific details on every element in the assemblage 

and includes information regarding provenience, bone description, biological indicators, 

anomalies, and associations with other elements and reconstructed individuals. All 

information in this section is gleaned from Moore-Jansen et al. (2011). 

 Accession Numbers. Each element has a unique accession number for 

identification. The first four to five digits arise from the “lot numbers” provided by 

Patterson while working on his thesis (1974). These lot numbers are then followed by a 

decimal point and three digits uniquely identifying each element in the lot. The result is a 

seven to eight digit accession number such as 7316.010 or 11786.011.   

 Provenience. All remains arrived at WSU-BAL in boxes labeled with a 

provenience label. This provenience is assumed to have been assigned by Patterson 
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based on the information on the boxes containing the material when he began his thesis 

research (1974), possibly reflecting the accurate provenience at the time of excavation. 

However, Patterson notes more than once in his thesis that the remains had become 

commingled with a complete loss of provenience. The accuracy of these designations is 

unclear, yet these assignments are maintained in the WSU-BAL database as “Patterson 

Provenience.” Designations include “?” (Unknown), “?SE” (Unknown, southeast part of 

room), Center, W. Center (west center), Skull Concentration, Pit A, Pit B, Pit C, Pit A/B 

(pit A or B), and Pit A/C (pit A or C).  

 A second designation for provenience is also available in the database, and it is 

based on the Patterson Provenience. For all elements that could be associated with a 

reconstructed individual by WSU-BAL, a revised “WSU-BAL Derived Feature” was 

cataloged. Based on the Patterson Provenience for the elements connected to each 

individual (creating a list of more than one possible provenience), this new Derived 

Feature provenience provides a single, most likely, provenience for the remains of each 

individual. 

 Bone Description. Each element was described based on the bone type (e.g. 

humerus), bone class (e.g. upper appendage), and bone group/skeletal portion (e.g. 

appendicular). The side, if determinable, was recorded as well as the full weight of the 

element in grams. The completeness (e.g. dust, fragment, or complete) and portion 

(e.g. distal or proximal) was also described. 

 Biological Identification. Each element was assessed on skeletal development, 

sexual dimorphic characteristics, and group affiliation. 
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 Overall skeletal development for each element was estimated using standard 

techniques, then recorded and used to assign a general age group. The age groups 

include fetal, infant, child, adolescent, and adult. Some elements were given more 

broad age groups that include more than one general age group, for example 

“fetal/infant.”  Sex was estimated as female, male, or inconclusive based on 

comparative size and shape, as well as standard qualitative and quantitative techniques 

(Moore-Jansen et al, 2011). Subadult remains are not yet developed to the point that 

sex can reliably be determined; therefore the sex for all skeletally immature remains is 

recorded as inconclusive. Group affiliation was based on the context of the site and 

recorded as Native American. Contextual provenience was documented as 

archaeological. 

 Anomalies. The condition of each element, including color was logged in the 

database. Also, any anomalous characteristics were indicated and described. Elements 

with a pathological or traumatic lesion were noted (“yes” or “no”) and then described. 

Some lesion descriptions include a suggested etiology. Any element with a burn lesion 

is also recorded (“yes” or “no”). Any element exhibiting flesh burn or dry-bone burn was 

noted in the database and confirmed by Dr. Elaine Pope (Moore-Jansen 2011, personal 

communication). 

 Reconstructed Individuals. Based on the analysis of the remains, Moore-Jansen 

was able to reconstruct several individuals. Of the 5,691 elements cataloged, 1,046 

elements were able to be associated with an identifiable individual. According to Moore-

Jansen et al. (2011), 34 individuals of varied ages and sex were assembled and 

identified. These Reconstructed Individuals (RIs) form the backbone of understanding 
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the individuals interred at Footprint site. Also reconstructed are nine Unaffiliated 

Reconstruction Individuals (URIs); the elements of these sets of remains could be 

identified (sex, age), but could not be excluded as possibly being a part of the 

previously assembled Reconstructed Individuals. They are not counted in the minimum 

number of individuals, but could not conclusively be associated with any RI. 

 None of the reconstructed individuals are completely reconstructed; there are 

portions of the skeletal body that are missing. The remaining “miscellaneous” elements 

make up the remaining 4,645 elements in the collection. 

 Sample Groups. Based on the data available in the database, the following 

sample groups will be evaluated over the course of the study. The “pooled sample” 

refers to all elements in the collection, the “human only sample” is the pooled sample 

exclusive of any nonhuman elements, and the “burn sample” includes all human 

elements in the collection that have been affected by heat. The “reconstructed individual 

sample” or “RI sample” refers to all elements that have been associated with one of the 

Reconstructed or Unaffiliated Reconstruction Individuals described in Moore-Jansen et 

al. (2011) while the “burned RI sample” reflects only the elements of the RI sample that 

are burned. 

Photographs 

 A total of 6,069 photographs were analyzed for this study. These photographs 

were taken as part of the investigations done by WSU-BAL as a form of documentation. 

Already sorted by Patterson Provenience but not yet named for the accession number 

attached to the element(s) in the picture, 5,874 elemental photos were examined for 
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burn. Another 195 photos of elements grouped together as being associated with a RI 

or URI were also scrutinized for burn evidence.  

Excavation Records 

 Excavation notes and a report written by Green are the primary source of data 

regarding the Footprint site. Despite the brevity of burial descriptions and minimal detail 

supplied by Green, these materials provide the only insight into the state of the material 

prior to salvage. 

 Excavation Notes. A copy of Green’s project journal and notes beginning partway 

through the excavation of Footprint site was provided by PPHM at the beginning of 

WSU-BAL investigations. The journal entries focus on Green’s daily activities, the 

weather, and sometimes what area to which members of his team are assigned to work 

that day. The notes are primarily the source for 2-dimensional sketches of areas 

containing skeletal remains: the room floor and the burial pits. The sketches of the items 

found on the room floor simply locate what area of the room in which the elements were 

located. The sketches of the burial pits include a few notes on the interred remains (e.g. 

individual number and general age), but no indication of the point of excavation 

progress, stratigraphic level, or condition of the bone (e.g. burn). There are two 

sketches of pit A, one being of the general outline of the pit as compared to the area 

disturbed by looters prior to any excavation. There are also two sketches of pit B from 

two different stages of excavation. Pit C is afforded only one sketch, again from an 

unknown point in excavation. 

 Salvage Report. The original report was published in 1967, but few copies were 

printed. It was republished in 1986 with annotations by Christopher Lintz. This report 
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provides more details regarding the Footprint site and recovery of materials, but the 

details are still brief in nature. The report describes the retrieval of at least 32 

individuals: seven individuals from each burial pit, a collection of ten skulls in what is 

termed the “Skull Pile,” and the single, possibly decapitated, skull on the room floor. Pit 

A contained two infants, one child, and four adults. Pit B contained one infant, two 

children, and four adults. Pit C contained one infant, three children, and three adults.  

 Burn in Excavation Records. A quick review of the burned elements in the WSU-

BAL database as compared to the recordation of burned material in excavation records 

immediately presents questions. The numbers are vastly different, and hardly 

comparable even in light of increased fragmentation of the material over time. The 

WSU-BAL database includes 473 human skeletal elements that have been burned to 

some degree; burn notes in excavation records do not fully account for this burned 

material. 

 The items relating to fire or burn include the following: 

1. Layer of “charcoal & roofing clay, burned bone, etc.” (n.d.) 

2. Fire pit: charred digging tool 

3. Floor: 2 charred leather pouches/organic material 

4. Floor: charred skull cap 16 inches below the surface 

5. Platform: articulated tibia/fibula with charred distal ends 

6. Pit A: “charcoal flint, some ash” (n.d.) 

7. Pit B: burned coiled basketry 

8. Pit C: charred femora (broken mid-shaft at area of burn and missing lower 

leg) and skull, leather/rawhide 
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While it is unclear how much bone is in the layer of charred roofing clay, Green 

mentions the layer again in his timeline, immediately before a roof fire. Step 6: 

“Occupation ended by possible violence and slaughter with human bones scattered 

about room.” Step seven involves the burning and collapse of the roof.  

Assumptions and Qualifications 

 Provenience of Skeletal Material 

 For the sake of this study, it is assumed that some credibility has been 

maintained with regard to provenience despite suggestions that provenience has been 

lost. The study involves an attempt to reconcile the individuals reconstructed by WSU-

BAL with the individuals in the excavation records. Individuals unable to be reconciled 

will be analyzed assuming the WSU-BAL Derived Feature/provenience is accurate. It is 

impossible to reconcile miscellaneous elements; therefore Patterson Provenience will 

be utilized for these elements. 

 Skeletal Data 

 Age and sex estimations for elements and reconstructed individuals determined 

by WSU-BAL were based on a combination of the research of the morphology of 

contemporary (to Footprint) peoples and modern standard techniques. It is assumed for 

this study that these estimations are accurate. It is also assumed that each 

reconstructed individual was reconstructed accurately and as completely as possible, 

and that the burn and other anomalous lesions were evaluated completely and 

accurately.  
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Photography 

 This study assumes that all photographs are complete, accurately labeled, and of 

the best view(s) and quality for analysis.  

Burn Classification Protocol 

 First photographs of every element, then photographs of elements grouped 

together as part of a reconstructed individual known to have been burned, were 

reviewed (a total of 6,069 photographs). The surface of the bone that was burned was 

then recorded in new database fields according to burn lesion type or types: char, flesh 

burn char, calcine, tensile heat fracture, and delamination. These burn lesions were 

chosen based on their recognizability in photographs and presence in the Footprint 

skeletal assemblage. The surface was recorded as exterior, interior (trabecular side), 

endocranial, and/or ectocranial. All burn lesion types and surfaces were recorded for 

each element. Also recorded, when possible, was the presence of burn along a cross-

sectional fracture surface.  

 The collected data was then compared with the data already collected regarding 

burn by WSU-BAL for clarification and verification. For elements for which a photograph 

was not located or the photograph did not clearly present the burned surface (37 of 473 

elements; under 8%), the information in the database was assumed to be correct. If the 

database indicated the bone was burned and there were no further notes regarding the 

type of burn, the burn lesion was assumed to be char on the exterior surface.  

Research Objectives 

 Based on the study’s purpose and research objectives, four hypotheses are 

proposed.  
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Hypothesis 1: Distinguishable Elements 

Hypothesis 1 (H1): The human elements are completely distinguishable by burn, 

burn lesion type, age, sex, Biological Group (age and sex), skeletal portion, 

provenience, and pathological lesion. 

Null Hypothesis 1 (H10): The human elements are indistinguishable by burn, burn 

lesion type, age, sex, Biological Group (age and sex), skeletal portion, provenience, and 

pathological lesion. 

Alternative Hypothesis 1 (H1A): The human elements are distinguishable by at 

least one of the following variables: burn, burn lesion type, age, sex, Biological Group 

(age and sex), skeletal portion, provenience or pathological lesion. 

The first hypothesis is designed to evaluate the elements in the assemblage and 

determine if there are any patterns that can be seen in each of the primary categories of 

description. Most of all, it is meant to distinguish elements that are burned from 

elements that are not affected by heat, the number of elements with each burn type(s), 

number of elements of a certain age or sex, number of elements from each skeletal 

portion, distribution of elements across the features of Room I, and to distinguish 

elements with different types of pathological or traumatic lesions. 

This hypothesis is tested by comparing summary numbers for each variable. The 

number of elements exhibiting each different characteristic of every variable is counted 

and summarized in table format, along with percentage of the total number of elements, 

for comparison. The first hypothesis is accepted in the event that only one characteristic 

of each variable is seen in the sample (for example, all elements are burned or all 

elements are not burned). 
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 Hypothesis 2: Variability Between and Among Biological Groups with Burn 

Hypothesis 2 (H2): Burn lesion types, burned skeletal portion, or provenience are 

unique to one biological group with burn. 

Null Hypothesis 2 (H20): Burn lesion types, burned skeletal portion, or 

provenience are not unique to any one biological group with burn. 

Alternative Hypothesis 2 (H2A): Some burn lesion types, burned skeletal portion, 

or provenience are more common in specific biological groups with burn than in other 

groups. 

 The second hypothesis is aimed at gaining an understanding of patterns of burn 

according to biological group (age and sex combined). This is part of an effort to 

understand who was burned (subadults versus adults, males versus females) and to 

what degree. First, the elements as a group (the burn sample) are sorted according to 

biological group, and then compared based on the variable being tested. Next, the 

elements in the RI sample are sorted based on the biological group of the individuals 

and compared within the individual and to elements associated with other individuals 

based on each variable to be tested. The second hypothesis is accepted in the 

circumstance that at least one of the variables (burn lesion type, burned skeletal portion, 

or provenience) is completely unique to a single biological group. 

 Hypothesis 3: Burn Event Locale 

Hypothesis 3 (H3): The burn event had an identifiable center of concentration in 

one location. 

Null Hypothesis 3 (H30): The burn event had no identifiable center of 

concentration. 
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Alternative Hypothesis 3 (H3A): The burn event had multiple identifiable centers 

of concentration in varying locations. 

 This third hypothesis relies greatly on the accuracy of the Patterson Provenience. 

Comparing the provenience of burn lesions types, it is assumed that a pattern of fire 

concentration can be seen with the elements with greatest fire exposure (calcination) in 

the center, transitioning to elements with charring lesions, and elements with flesh burn 

furthest from center. This also assumes that all of the burned remains were in 

comparable states of decomposition at the time of the burn event. A pattern of burn 

lesions according to provenience across Room I with a single area of calcination 

surrounded by elements with lesions of decreasing exposure to heat would lead to the 

acceptance of this hypothesis. 

 Hypothesis 4: Tragedy versus Other 

Hypothesis 4 (H4): All burned elements or individuals (RI or URI) can be 

associated with peri-mortem trauma lesions or the room floor. 

Null Hypothesis 4 (H40): No elements or individuals (RI or URI) can be 

associated with peri-mortem trauma or the room floor. 

Alternative Hypothesis 4 (H4A): Some elements or individuals (RI or URI) can be 

associated with peri-mortem trauma or the room floor. 

 The goal of the final hypothesis is to determine a correlation, if any, between 

burned elements and/or RI/URI with evidence suggestive of tragedy such as physical 

violence or non-interment. The elements in the burn sample and elements associated 

with RIs and URIs that have at least one burned element are then compared to the 

anomalous/pathological lesion notes and provenience of Center (room floor) and Skull 
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Concentration. Traumatic lesions indicative of physical violence includes peri-mortem 

wounds of force or peri/post-mortem de-fleshing demarcations. An element or individual 

that exhibits both burn lesions and traumatic lesions would lead to the acceptance of 

this hypothesis, as well as an element or individual with burn and a provenience of 

Center or Skull Concentration. 

 Research Objectives  

1. “Who”: biological profile of burned remains, and to what extent each biological 

group was burned (number of elements burned and burn lesion type).  

2. “What”: skeletal portions of burn evidence, and to what extent each portion 

was burned (number of elements burned and burn lesion type). 

3. “Where interred”: site feature/provenience of burned remains, and extent of 

burn seen on elements in that location (number of elements burned and burn 

lesion type). 

4. “Where burned”: site location of the burn event(s). 

5. “Why”: intentionality of burn/burn event(s). 

6. “How”: circumstances of burn event(s). 

7. “When”: timeline evaluation in regard to the burn event(s). 

In light of the results of the study, these seven overarching research objectives 

are then discussed. Intentional burning of remains includes instances of cremation, 

cooking (most commonly for cannibalism), and to mark the end of an act of violence or 

slaughter. Unintentional burning would be the result of an uncontrolled fire, possibly 

corresponding to the roof fire mentioned in the excavation notes and evidenced by the 

layer of charred roofing clay on the room floor. An explanation of the circumstances of 
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the burn event(s) is the circumscribing purpose of this study, and is estimated based on 

a best fit with evidence. Finally, the published timelines for Footprint site are evaluated 

and amended to fit the new explanation.  
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CHAPTER 4 
 

RESULTS 
 
 

 Of the 5,691 elemental entries in the WSU-BAL database, 51 are not human: 

animal bone, wood, “organic material,” and a shell. From this point forward in the study, 

any mention of the skeletal assemblage associated with Footprint site refers only to the 

human elements, and does not include nonhuman elements.  

Provenience Reconciliation of Skeletal Material 

 Attempts were made on multiple occasions to reconcile the skeletal 

reconstructions done by WSU-BAL with Green’s excavation notes and report. This 

became an endeavor that proved difficult, even impossible for most of the material. A 

thorough review of the WSU-BAL database and photographs of skeletal elements 

yielded zero conclusive results matching Green’s descriptions of burned skeletal 

material. In addition, attempts to reconcile the individuals buried in Pits A, B, and C 

were fruitful only in regard to the infant burials; progress beyond the data published in 

Moore-Jansen, et al (2011) report was impeded by the incomplete skeletal 

reconstruction of individuals and the brevity of details of the buried individuals in 

excavation records.  

 As a result of the inability to definitively match the skeletal material in the 

collection to the descriptions in the excavation texts, it will be assumed that the 

Patterson Provenience is accurate for the purposes of this study. Unless otherwise 

noted, “provenience” will always indicate Patterson Provenience in this report. Patterson 

Provenience as listed in the WSU-BAL skeletal database and report reflects the 

indication of provenience (ie. Burial Pit A, B or C, Unknown, Center, and Skull 
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Concentration) written on the boxes of material received by WSU-BAL at the start of 

their commissioned analysis in 2005. The WSU-BAL Derived Provenience was 

ascertained via a review of Patterson Provenience for each element associated with a 

WSU-BAL reconstructed individual (RI or URI).  

 Reconstructed Individuals 

 Each WSU-BAL reconstructed individual was assessed on the basis of 

completeness (what and how many bones could be associated with a particular 

individual), sex, and general age group (ie. infant, child, or adult) and compared to 

similarly described individuals in Green’s sketches, notes, and report. Of the four infants 

described by Green, two were located in Pit A and one each in Pits B and C. According 

to Moore-Jansen et al. (2011), these infants were matched with the four WSU-BAL 

Reconstructed Individuals aged as infants (Table 4.1). Interestingly, the WSU-BAL 

Derived Feature (provenience) for infants 7307.141 and 11978.001 (burial pits B and C, 

respectively) matched the provenience in Green’s texts. Infant 11962.001 is 

represented by six elements, three with Patterson Provenience of Pit A and three of Pit 

B. Although the WSU-BAL determined the Derived Provenience as being Pit A, it could 

have just as easily been determined to be Pit B: the provenience detailed in this infant’s 

description by Green. Only infant 7307.087 was labeled with Patterson Provenience that 

greatly differed from Green’s data; the WSU-BAL Derived Provenience was of Pit B 

whereas Green’s notes place the infant in Pit A. Of the 96 elements representing this 

individual, only two had a Patterson Provenience of Pit A while the remaining 94 had 

Patterson Provenience of Pit B.   
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TABLE 4.1: Reconciled Individuals, from Moore-Jansen et al (2011: 158) 

 
 

None of the older subadult and only two of the adult Reconstructed Individuals 

were tentatively reconciled by WSU-BAL (Moore-Jansen et al. 2011). Further attempts 

by this researcher along with Moore-Jansen and Ackerman were fruitless and beset by 

little more than speculation. Complicating the process is the combination of the 

(in)completeness of the Reconstructed Individuals with the lack of details from 

excavation. Green’s comments on each of the recovered individuals at excavation are 

brief and normally include only general age (ie. infant, child, or adult), a few words 

describing burial position, and comments on any possible grave goods associated with 

the body.  

Of some assistance are the sketches found in the excavation notes; however 

these sketches are not done by layer resulting in sketches drawn of individuals on top of 

each other. The sketches do however provide insight into the completeness of 

individuals at the time of recovery. With the limited data available for comparison, a 

primary factor for reconciliation was comparative completeness of individuals in Green’s 

texts and WSU-BAL’s reconstructed individuals. However, as a result of the 

aforementioned commingling of the skeletal material prior to WSU-BAL analysis, it can 

WSU-BAL         
Individual 
Number Individual Description

Patterson  
Provenience

WSU-BAL 
Derived 

Provenience as 
of 2008

Attempt to Correspond WSU 
Individuals to Green's Individuals 

In Progress as of 2011

WSU-BAL 
Provenience 
Reevaluation 
in Progress 
as of 2011

7307.087 Pit "B", infant/young child of inconclusive sex Pit B Pit B Pit A 1st Infant (Against N Wall) Pit A
7307.141 Pit "A", infant of inconclusive sex Pit A Pit A Pit A 2nd Infant  Pit A 
11962.001 Pit "A", infant of inconclusive sex Pit A Pit A Pit B Infant (Ind. 2 in Drawing) Pit B
11978.001 Pit "C", infant/child of inconclusive sex Pit C Pit C Pit C Infant (Ind. 4 in Drawing) Pit C
7424.002 Pit "C", adult of female sex Pit C Pit ? Possibly Pit B (Ind. 6) Pit B
11803.001 Pit "A", adult of possible female sex Pit A Pit A Possibly Pit B (Ind. 3) Pit B
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be assumed that the reconstructed individuals are incomplete as compared to what was 

originally observed by Green and his team.  

Because further reconciliation of individuals at this point would lack confidence, 

this research continues to assume the Patterson Provenience, and therefore the WSU-

BAL Derived Provenience, and the provenience of the reconciled infants is accurate. 

The precision of the Patterson Provenience for the reconciled infants provides 

increased confidence in its validity, exclusive of the elements with “Unknown” Patterson 

Provenience.  

 Burned Elements Documented by Green 

 Attempts were also made to locate skeletal elements documented by Green as 

being burned in the WSU-BAL skeletal database to further understand the nature of the 

burn and to reconcile provenience. Green’s list of burned skeletal material includes a 

skull and femora in Pit C, an articulated tibia/fibula on the platform, a skull cap found on 

the room floor, and a layer of charred material that included bone on the room floor. 

 Skull and Femora in Pit C. The full description of these elements is found in 

Green’s report on page 81: “The third adult was represented by articulated ribs, lower 

axial skeleton, pelvis, and proximal ends of both femurs, lying in a supine position. Each 

femur had been broken at about the same point near the distal end, and these broken 

ends were charred. Near these charred bone ends were found a large fragment of 

charred skull and a mass of unidentified charred organic material, suggesting a small 

but intense fire in the burial pit itself. […] The charred organic material noted above may 

have been a thick piece of rawhide or leather.” In the sketch of Pit C in Green’s notes 

the femora appear to be broken mid-shaft, with the proximal ends articulating with the 
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pelvis and the distal ends missing. Of note, Green details a juvenile skeleton buried just 

a few inches below floor level in Pit C that “probably represents the last burial in this pit” 

(83), suggesting that the burned skull and femora were buried prior to a juvenile that 

was not burned. 

 Of the 11 burned femora missing the distal end listed in the WSU-BAL database, 

none could be matched with Green’s description or sketches. This could be due to the 

fragile nature of the bone and the charred ends breaking away from the rest of the bone 

and becoming unidentifiable. Although unlikely, the only elements that could possibly be 

part of these femora are 11946.077 (Pit A), 11897.009 and 11897.014 (Pit B), and 

7390.015 (Pit C) (Table 4.2). None are associated with a reconstructed individual, side 

(left or right) could not be determined for any of them, and all are from skeletally mature 

adults of inconclusive sex. The one element from Pit C is burned only on the inner 

surface of the cortical layer, which doesn’t fit Green’s description. The remaining three 

elements show very little charring on the exterior surface, although 11946.077 (Pit A) is 

slightly more charred than the others. All three show a high degree of heat fracturing. 

None of the burned femoral elements in the database record pre- or peri-mortem 

breakage.  

TABLE 4.2: Burned Femora 

 
 
 Without further description of the burned skull, it would be impossible to 

determine which of the burned elements in the WSU-BAL database matches this 

11946.077 A ext ext none n.s.
11897.009 B ext ext none n.s.
11897.014 B ext ext none n.s.
7390.015 C int none n.s.

Side

WSU-BAL 
Element 
Accession No.

Patterson  
Provenience

CHAR Surface 
(ext/int, 

ecto/endo)

HEAT FRACTURE 
Surface (ext/int, 

ecto/endo)

Burn Evidence 
Along Fracture 

Surface
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burned skull. Of the 195 burned elements in the database in the “skull” Bone Group, 53 

are from Unknown Provenience and 38 are from Pit C.  

 Tibia/Fibula on Platform. In his discussion of skeletal material, Green’s report 

mentions “an articulated tibia and fibula with charred distal ends found on the adobe 

platform at the rear or the room” (81). There is no mention of breakage, thus it must be 

assumed that the bones were reasonably complete. Green does not indicate size or 

skeletal development, so it is unknown if the bones were mature or from a subadult. 

Also unknown is side (left or right). There is no sketch in Green’s report or his notes that 

include this pair of bones for further clarification.  

Of all the burned tibiae and fibulae, none could be conclusively matched with 

those mentioned in Green’s report although the possibilities were narrowed significantly. 

None of the burned tibial or fibular elements have provenience of Center; one tibial 

element has provenience of Skull Concentration and may be one of the limb bones 

found with the uppermost skull in that cluster, while the rest have unknown provenience 

or of one of the burial pits. Outside of provenience, many elements are marginally 

possible matches to this set of burned bones (Table 4.3). Definitively determining distal 

versus proximal ends of the diaphyses of the fibular (and many of the tibial) fragments 

proved impossible, complicating the evaluation process. Not one of the burned tibiae or 

fibulae was complete. Therefore, fragments of the distal epiphysis and of the shaft (any 

portion since distal and proximal ends were difficult to ascertain in photographs) were 

sought for further examination. Assuming the bones were at least nearly complete by 

the time of excavation and that any breakage happened post-recovery, none of the 

elements would be burned along a distal fracture margin; again, as distal and proximal 
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ends were indiscernible, elements that had obviously been burned along the margin of 

both fractured ends were not included as possibilities. 

TABLE 4.3: Burned Tibia and Fibula Elements 

 
 
 Skull Cap on Room Floor. As with the burned skull fragment found by Green in 

Pit C, it would be impossible to match this “charred human skull cap, depth 16” below 

surface” found in the middle of Room I (Green n.d.). Even eliminating all non-vault 

elements, there are 51 elements with Unknown provenience and 3 from the Center. 

 Layer of…Burned Bone. Green describes in his excavation notes a layer of 

“charcoal and roofing clay, burned bone, etc.” It is located on top of a layer of sand and 

gravel, which in his report Green suggests was purposefully laid at the start of a second 

occupation. In his proposed timeline published in the report, the charred layer is detailed 

in steps six and seven: “(6) Occupation ended by possible violence and slaughter with 

human bones scattered about room. Burial pits A and B may have been re-opened at 

this time. (7) Roof burned and collapsed” (1986: 75). This placement and description in 

11833.026 A ext n.s. fibula adult MD
11833.027 A ext left fibula adult MD
11833.038 A ext left fibula adult DE
11945.015 A/C ext right fibula adult DD
11876.003 B 7316.001 ext right fibula adult MD
7384.012 C int/ext n.s. fibula child/adolescent MD

7420.007 ? ext n.s. tibia child/adolescent DD
11772.001 ? ext ext n.s. tibia adult MD
11772.002 ? int ext n.s. tibia adult MD
11772.003 ? ext n.s. tibia adult MD
11946.125 A ext n.s. tibia adult MD
11945.005 A/C ext n.s. tibia adult MD
11945.006 A/C int/ext left tibia adult MD
11945.007 A/C ext n.s. tibia adult MD
7410.026 C ext left tibia child DE
7417.017 SC ext n.s. tibia adult DD

Bone

WSU-BAL 
General Age 

Group Segment 

WSU-BAL 
Element 

Accession 
No.

Patterson  
Provenience

Final ID               
Individual      

CHAR 
Surface 
(ext/int, 

ecto/endo)

CALCINE 
Surface 
(ext/int, 

ecto/endo) Side
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the timeline seems to suggest the scattering of more human remains across the room 

than just the burned skull cap and the tibia/fibula that Green describes specifically as 

being on the room floor. Unfortunately it is unknown just how much skeletal material 

was located in this layer, and the Patterson Provenience assigned to the majority (76%) 

of the burned elements is to one of the three burial pits. It is impossible to determine 

which skeletal elements were found in this layer. 

Hypothesis One: Distinguishable Elements 

Hypothesis 1 (H1): All human elements are completely distinguishable by burn, 

burn lesion type, age, sex, Biological Group, skeletal portion, provenience, and 

pathological lesion. 

Null Hypothesis 1 (H10): All human elements are indistinguishable by burn, burn 

lesion type, age, sex, Biological Group, skeletal portion, provenience, and pathological 

lesion. 

Alternative Hypothesis 1 (H1A): All human elements are distinguishable by at 

least one of the following variables: burn, burn lesion type, age, sex, Biological Group, 

skeletal portion, provenience or pathological lesion. 

 The first step in uncovering any existing patterns of burn within the Footprint 

skeletal collection is to determine what elements are distinguishable from the rest of the 

assemblage. As a reminder when discussing samples, “pooled sample” refers to all 

elements in the collection, the “human only sample” is the pooled sample exclusive of 

any nonhuman elements, and the “burn sample” includes all human elements in the 

collection that have been affected by heat. The “reconstructed individual sample” or “RI 

sample” refers to all elements that have been associated with one of the Reconstructed 



41 
 

or Unaffiliated Reconstruction Individuals described in Moore-Jansen et al. (2011) while 

the “burned RI sample” reflects only the elements of the RI sample that are burned. 

Because a large portion of the elements in the assemblage could not be associated with 

a Reconstructed or Unaffiliated Reconstruction Individual, analysis will focus on the 

elements in the pooled sample for this portion of the study. The variables chosen to be 

considered are burn, burn lesion type, age, sex, biological group (sex and age), skeletal 

portion, provenience and pathological lesion.  

Burn and Burn Lesion Types 

Table 4.4 reflects the distribution of burn across the entire collection and the 

human-only elements. Of the human elements, 8.4% are affected by heat to some 

degree. Because of the highly fragmented nature of this assemblage, the percentage by 

weight (in grams) provides more insight into the amount of bone recovered at Footprint 

site that is burned. A higher percentage (11.78%) of burn by weight versus number of 

elements suggests that the relative size (by weight) of the elements burned is larger 

than that of the elements that were not burned. 

TABLE 4.4: Burn across Full Assemblage and Human-Only Sample, by Element and Weight 

 
 

A comparison of the types of burn lesions seen among the human elements in 

the collection is useful in understanding the degree of exposure to fire experienced by 

the bones. To fully understand the consequences of Table 4.5 and Figure 4.1, it must 

be kept in mind that dry bone calcines rapidly and only chars under limited direct 

exposure to fire. “Green” bone and bone that entered the fire with flesh still attached will 

Not Burned Burned Total % Burned
ALL Elements 5210 481 5691 8.45%
ALL Weight (g) 21163.51 2820.64 23984.15 11.76%
HUMAN Elements 5159 473 5632 8.40%
HUMAN Weight (g) 21036.01 2810.24 23846.25 11.78%
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char first, and reach calcination only after extended exposure to fire has caused all 

organic material and moisture to burn away. “Other Heat Effects” include heat fracturing 

and delamination. Elements with more than one type of heat effect were placed in the 

“Multiple Burn Types” category. 

TABLE 4.5: Burn Lesion Types-Burn Sample 

 
 

Obviously, the number of elements that are charred greatly outnumbers elements 

with any other type of burn lesion. Interestingly, a whopping 73% of the burned 

elements are charred, without flesh burn, calcination, heat cracking or delamination. 

This is better illustrated in Figure 4.1. This suggests that nearly all of the burned 

elements were not dry bone prior to the burn event, but enough flesh was gone (either 

decomposed or burned away) to allow direct exposure of heat on the bone itself. 

Burn Types Number of Elements Percent with Burn Type
Char Only 334 70.61%
Char with Flesh Burn 50 10.57%
Calcine Only 23 4.86%
Other Heat Effects 7 1.48%
Mult. Burn Types 59 12.47%
Total 473
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Figure 4.1: Burn Lesion Types seen at Footprint Site 

Age 

 The estimation of age for each element was done by WSU-BAL at the time of the 

original analysis, published in Moore-Jansen et al. (2011), and recorded in the 

database. It was determined by evaluating the state of skeletal development or 

degradation for each bone. Once skeletal age (WSU-BAL Developmental Bone Age) 

was established, the element was labeled as being from an individual of a general age 

group (WSU-BAL General Age Group), including infant, child, adolescent, and adult. 

This General Age Group is what will be used in this study. (Note: since bones become 

skeletally mature in a consistent sequence and time frame, an individual that has not yet 

reached complete skeletal maturity can have both mature and immature bones.) 

 Some elements were cataloged with multiple age groups. For simplification in 

this study, “adolescent/young adult” elements will be placed in the adolescent category; 
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“adolescent/adult,” “adult/young adult,” and “adult?” elements will be placed in the adult 

category; and elements labeled as “fetal/infant” will be placed in the infant category. 

Many elements could not be aged (eg. bone dust) and are therefore considered 

inconclusive in regard to age. Infant/child and child/adolescent groups remain as-is. 

 There are a few interesting points to notice in the number and percentage of 

elements exhibiting burn based on age groups (Table 4.6). First, not a single element of 

infantile age was burned. Second, when comparing the Subadult to Adult totals, more 

adult elements were burned than subadult. The larger number of elements is expected 

in part because the adult skeleton is much larger, and more likely to withstand the test 

of time due to its robusticity, than the subadult skeleton. The percentages however are 

significantly different. This could be due to a larger number of adult individuals than 

subadult individuals being burned, a larger number of elements per individual for the 

adults than the subadult individuals (equal number of burned adult and subadult 

individuals but greater fragmentation among the adult skeletons), or a larger portion of 

elements from adult individuals being burned than subadult (equal number of burned 

adult and subadult individuals, but more of the adult body was burned than the 

subadult). This will be explored later when assessing reconstructed individuals. 

TABLE 4.6:  Number and Percentage of Elements Exhibiting Burn, by Age 

 
 

 

Not Burned Burned Total Percent with Burn
Inconclusive 32 5 37 13.51%
Adult 3754 403 4157 9.69%
Child 615 48 663 7.24%
Child/Adolescent 197 11 208 5.29%
Adolescent 303 6 309 1.94%
Infant 70 0 70 0.00%
Infant/Child 190 0 190 0.00%
Totals 5161 473 5634 8.40%
Subadult Only Total 1375 65 1440 4.51%
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 Sex 

 The estimation of sex for each element that exhibited features characteristic of 

males or females was determined by Moore-Jansen and the WSU-BAL. “Sex” refers to 

biological sex of an individual, but because the elements in the collection are highly 

fragmentary with the majority not associated with an individual, this portion of the study 

will use the term “sex” to describe each element as having characteristics most likely to 

be seen either in a male or female individual. This means that while a femoral element 

may be identified as male based on standard male characteristics, there is not likely to 

be other elements that have been associated with that same individual to solidify or 

dispute that estimation; therefore the estimation of sex may not reflect the accurate sex 

for the individual as a whole. While this may skew the data to some degree, it is 

unknown to what degree because of the inability to fully reconstruct all individuals 

interred at Footprint, or to account for all elements.  

For this study, any element with sex indication of “female,” “probably female,” 

and “possibly female” in the WSU-BAL database are regarded as female; the same 

process is used for male elements. Elements that do not exhibit features typically used 

for sexing (features commonly used for sexing are located on the cranium, mandible, 

long bones, sacrum, and ox Coxae) or are too fragmented or otherwise damaged to 

assess for sex were recorded as being of inconclusive sex in the WSU-BAL database 

and remain as such for this study. Because skeletally immature individuals do not yet 

have skeletal features that can reliably be used for sexing, all subadults are omitted in 

this section; as discussed in prior sections of this report, any element listed in the WSU 

General Age Group category as coming from an “adult,” “adolescent/adult,” “adult/young 
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adult,” or “adult?” is considered an adult. For the purposes of this study, it is assumed 

that the WSU-BAL estimation of sex for each element is accurate.  

Table 4.7 depicts the number and percentage of burned elements recorded as 

being from an adult individual of female, male or inconclusive sex and compared to the 

total number of elements in each category. Of the elements recorded as Adult Female, 

just over 5% are burned while 3.13% of elements registered as Adult Male are burned. 

The largest group, also the group with the largest percentage of burned elements at 

9.68%, is the group in which sex could not be determined. The “Totals: Percent with 

Burn” percentage of 9.68% describes the percent of elements categorized as adult that 

has been burned to some degree. In other words, of the 4,161 elements aged as adult, 

9.68% were affected by heat. 

TABLE 4.7: Number and Percentage of Elements Exhibiting Burn, by Sex-Human 
Sample 

 
 
Again, this table only represents elements, not individuals. Because so few 

bones or elements could be used for sexing, this graph alone does not provide much 

insight into the sex of the individuals burned at Footprint. It does however show how 

many elements characterized as adult were inconclusive when it came to sex. 

Assessment of the sex of individuals burned at this site will be more apparent when 

discussed in light of the reconstructed individuals in a later section. 

Biological Group 

This study defines “biological group” as a combination of sex and age: subadult, 

adult male, adult female, adult of inconclusive sex. All subadult elements are grouped 

Not Burned Burned Total Percent with Burn
Adult Inconclusive 3581 394 3975 9.91%
Adult Female 146 8 154 5.19%
Adult Male 31 1 32 3.13%
Totals 3758 403 4161 9.68%
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together here since none could be sexed and the smaller subgroups were analyzed in 

Table 4.6. Again it is evident that more adult elements are burned than subadult. Table 

4.8 does not include the 37 human elements that could not be aged. 

TABLE 4.8: Number and Percentage of Elements Exhibiting Burn, by Biological Group-
Human Sample 

 
 
Skeletal Portion 

Assessing the portion of the skeleton burned gives insight into what portions of 

the skeletal body were burned: skull, axial, and appendicular. At least one cremation on 

the Southern Plains was partial, and only included the burning of the skull and limbs 

(Wallis, 1984). At Footprint, it appears the skull elements are most affected by burn. 

While this could be accounted for by the fragmented nature of the assemblage (the 

bones of the skull could be more fragmented than other skeletal portions, leading to a 

higher number of elements but not a higher number of skulls burned), it is impossible to 

know to what degree.  

Table 4.9 does suggest that the bones of the skull were burned at a higher rate 

than any other portion at 14.13%; 9.79% of appendicular elements were burned while a 

mere 3.61% of axial elements have burn lesions. It is possible that this is due to relative 

protection by soft tissues: the exterior of the skull has very little soft tissue as compared 

to the limbs of the body. In addition, the axial portion of the body can be further 

protected from direct fire exposure when it is in a pugilistic posture.  

Not Burned Burned Total Percent with Burn
Adult Inconclusive 3581 394 3975 9.91%
Adult Female 146 8 154 5.19%
Subadult 1375 65 1440 4.51%
Adult Male 31 1 32 3.13%
Totals 5133 468 5601 8.36%
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TABLE 4.9: Number and Percentage of Elements Exhibiting Burn, by Skeletal Portion-
Human Sample 

 
 

Provenience 

While it is understood that provenience cannot be trusted as accurate, it cannot be 

ignored completely. Table 4.10 describes the locations from which the burned human 

skeletal elements were (possibly) recovered with the area with the largest number of 

burned elements listed first. While the burial pits have the largest number of burned 

elements, the percentage of burn in each is 10% or lower. This is not surprising since it 

can be assumed based on the excavation report (Green 1986) that the majority of 

skeletal elements were salvaged from those pits. While a large percentage of elements 

labeled as being recovered from Pit A/C and West Center are burned, those features 

did not include a large total number of elements. This leads to a deceiving comparison 

of percentage of burn, if the total number of elements in each feature is not also taken 

into account. It is interesting to note the large number of elements with “unknown” 

provenience (Patterson Provenience), as well as a slightly higher percentage of burned 

elements in that category. While a significantly large portion of the burned elements 

have unknown provenience (Patterson Provenience), the elements associated with the 

three burial pits are similar in number. Patterson Provenience of “A/C” puts more 

elements in either pit A or C.  

 
 

Not Burned Burned Total Percent with Burn
Skull 1179 194 1373 14.13%
Appendicular 1733 188 1921 9.79%
Miscellaneous 109 11 120 9.17%
Axial 2138 80 2218 3.61%
Totals 5159 473 5632 8.40%
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TABLE 4.10: Number and Percentage of Elements Exhibiting Burn, by Provenience-
Human Sample (Features with the largest number of burns listed first) 

 
 

Pathological and Traumatic Lesions 

Pathological lesions on the skeletal elements were noted in the WSU-BAL 

database, and it may prove insightful to review those lesions. There are 330 elements 

that are listed as having a pathological lesion of some type, and of those 24 are also 

burned. Detailed descriptions of these lesions found in the Footprint assemblage will be 

available in the final report that will be submitted to the National Park Service by Dr. 

Moore-Jansen, et al. in the near future. Here, just a few general descriptions suffice. 

The majority of pathological lesion notations is of lipping, eburnation, and 

increased robusticity with multiple mentions of osteophytosis, hyperostosis, and 

osteoarthritis. Degenerative Joint Disease (DJD), Schmorl’s Nodes, and congenital non- 

or incomplete fusion are also present in the collection. A number of lesions are 

suggestive of active (at time of death) periosteal infection while others appeared to be of 

traumatic wounds, some of which were healed. Table 4.11 lists these apparent 

traumatic or stress related injuries. All of these elements were classified as skeletally 

mature. Element 11833.017 (burial pit A) is burned and appears to have a healed 

fracture at mid-shaft. The other three elements with provenience of burial pit A exhibit 

evidence of possible peri-mortem trauma in the form of ligament trauma, foreign bodies 

Not Burned Burned Total Percent with Burn
Pit B 1308 147 1455 10.10%
Pit A 2097 108 2205 4.90%
Unknown "?" 645 105 750 14.00%
Pit C 974 91 1065 8.54%
Pit A/C 6 15 21 71.43%
West Center 4 3 7 42.86%
Skull Concentration 28 2 30 6.67%
Center 39 2 41 4.88%
Pit A/B 58 0 58 0.00%
Totals 5159 473 5632 8.40%
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embedded in bone, and vertebral remodeling. Two elements associated with RI 

7424.002 are not burned, but many other elements associated with this individual are 

burned. These elements with provenience of burial pit C suggest stress related 

compression fracturing.  

TABLE 4.11: Wound-type Lesions, by Provenience-Human Sample 

 
 

This type of non-disease related trauma was not exclusive to burial pit A as it 

appears that it was also in one individual found pit C. It is possible that other lesions are 

present but missed during investigation due to the condition of the material in the 

assemblage: weathered, burned, and fragmentary. WSU-BAL is continuing analysis of 

these pathological and traumatic lesions. Interestingly enough, the possible healed 

arrow wound on the vault of a cranium described by Patterson (1974) was not located 

by WSU-BAL, although it was sought. 

11833.017 A Y inconclusive metatarsal (4th) Bony callous formation throughout 
midshaft - possible healed break.  
Periosteal reaction on dorsal surface near 
proximal end.  Lesion of unknown etiology 
on proximal end of lateral surface - this is 
reflected on the 3rd metatarsal.

11889.002 A N inconclusive femur Evidence of remodeling at fovea capita - 
possible response to ligament trauma

11890.013 A N inconclusive femur Two cloaca characterize the lateral 
surface.  Cloaca extend deep into bone.

11818.003 A N inconclusive cervical (one of: 3-6) Spinous process shows signs of 
remodeling and is markedly deviated to the 
right

7424.057 C 7424.002 N female thoracic (5th) Moderate osteophytosis on cranial and 
caudal surfaces of centrum.  Slight 
vertebral compression (cranial-caudal)

7424.058 C 7424.002 N female thoracic (4th) Severe vertebral compression (cranial-
caudal), likely caused by compression 
fracturing.

Pathology/Anomaly Description

WSU-BAL  
Element 
Accession 
No.

Patterson  
Provenience

WSU-BAL 
Recon. 

Individual
Burn 
(Y/N) Sex Bone Type
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 H1 Summary 

 All elements were distinguishable by at least one variable (burn, burn lesion type, 

age, sex, Biological Group, skeletal portion, provenience, or pathological lesion); 

therefore both Hypothesis 1 (H1) and Null Hypothesis 1 (H10) must be rejected and the 

Alternative Hypothesis 1 (H1A) is accepted. It is possible to group the skeletal 

assemblage by any one of these variables, as well as any combination of the variables. 

The variability within the skeletal assemblage from Footprint site can be analyzed using 

multiple combinations of variables and used to further understanding of the remains 

interred there. 

Hypothesis 2: Variability Between and Among Biological Groups with Burn 

Hypothesis 2 (H2): Burn lesion types, burned skeletal portion, or provenience are 

unique to one biological group with burn. 

Null Hypothesis 2 (H20): Burn lesion types, burned skeletal portion, or 

provenience are not unique to any one biological group with burn. 

Alternative Hypothesis 2 (H2A): Some burn lesion types, burned skeletal portion, 

or provenience are more common in specific biological groups with burn than in other 

groups. 

 The intent of this portion of the study is to evaluate who was burned, and the 

variability within the group burned. First, the focus is on all the burned elements as a 

group. The elements in the burn sample are sorted by biological group as defined by 

this study: adult of inconclusive sex, adult female, adult male, infant, infant/child, child, 

child/adolescent, and adolescent. The elements in each biological group are then 

evaluated by burn lesion type, skeletal portion, provenience, and pathological lesion.  



52 
 

 An attempt to ascertain a minimum number of individuals is discussed, although 

in light of the fragmentary nature of the assemblage as well as the apparent incomplete 

burning of the skeleton (nearly all of the individuals burned have portions of the skeleton 

left untouched by fire), the MNI is low. Variability between and within biological groups is 

then evaluated using the burned individuals in the reconstructed individuals sample. 

Each reconstructed individual with any degree of burn is analyzed independently.  

Burn Lesion Variability: Burn Sample  

 Tables 4.12, 4.13, and 4.14 summarize the types of heat effects seen on 

elements cataloged in each of the biological groups. Because the Adult Inconclusive 

category has a very high number of burned elements, and many elements have burn 

lesions of multiple types, a separate table shows these multiple burn lesion types in 

expanded form (Table 4.14). Five burned elements that could not be aged or sexed are 

placed in the miscellaneous category.  

None of the elements classified as infant or infant/child are burned, meaning no 

individuals in this age group was burned. In all the biological groups, the largest fraction 

of elements was charred versus any other heat effect. The next most common burn 

lesion type is the flesh burn type of char, with two elements in the child group, one 

element in the adolescent group and 47 elements (11.93%) in the Adult Inconclusive 

group. This may suggest at least one child, one adolescent, and one adult individual 

exhibits flesh burn. However, prior to complete skeletal maturity a single individual can 

have bones at the adult stage and bones at a subadult stage. The higher rate of flesh 

burn among the adult inconclusive elements may indicate anything from a single 

individual with extensive flesh burns or multiple individuals with minimal flesh burn. 
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Only three elements aged as a child are calcined, with two elements also being 

charred. This indicates that the skeletons associated with children were limited in the 

amount of exposure to heat or fire, either by protection (eg. soft tissue or clothing) or the 

burn event was not strong enough (either in intensity or time of exposure) at the 

individual’s location to cause calcination. Several adult elements also experienced this 

type of mixed exposure. Small individuals, including subadults, have less flesh to 

protect bone, however. Therefore, heat exposure to these burned subadults must have 

been limited. 

Elements categorized as adult female or adult male only appear to be charred, 

but adult female and male individuals include skeletal elements that are unable to be 

sexed (adult inconclusive elements) and therefore could have burn lesions of any other 

type found among the adult elements. Heat fracturing is seen among adult and 

child/adolescent elements, while delamination is seen in the adult inconclusive, child 

and child/adolescent categories, usually appearing with other types of burn lesions. 

TABLE 4.12: Number of Elements of each Burn Type, by Biological Group-Burn Sample 

 
 
 Based on percentage, it is hardly surprising that the burn type most commonly 

among all of the biological groups is charring (Table 4.13). A significant portion of adult 

inconclusive elements (nearly 12%) and adolescent elements (nearly 17%) have flesh 

burn.  

Burned Char
Char, 

Flesh Burn Calcine
Heat 

Fracture
Heat 

Delamination
Char and 
Calcine

Char and 
Heat 

Fracture

Mult. 
Lesion 
Types*

Adult Inconclusive* 394 265 47 22 5 0 27 7 21
Adult Female 8 8 0 0 0 0 0 0 0
Adult Male 1 1 0 0 0 0 0 0 0
Child 48 42 2 1 0 1 2 0 0
Child/Adolescent 11 8 0 0 0 1 0 2 0
Adolescent 6 5 1 0 0 0 0 0 0
No Age/Sex 5 5 0 0 0 0 0 0 0
Totals 473 334 50 23 5 2 29 9 21
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TABLE 4.13: Percentage of Elements of each Burn Type, by Biological Group-Burn 
Sample 

 
  

Because the of the great number of different types of burn lesion found among 

adult inconclusive elements, the elements with multiple types of burn were condensed 

for Tables 4.12 and 4.13, and expanded in Table 4.14. Nearly 7% of these elements 

exhibit lesions indicative of both charring and calcination. 

TABLE 4.14: *Number and Percentage of Adult Inconclusive Elements with Multiple 
Burn Lesions Types-Burn Sample 

 
 
Burned Skeletal Portion Variability: Burn Sample 

 Tables 4.15-4.17 describe the number of elements of each type of burn lesion 

found in the three skeletal portions, sorted by biological group. Again, charring is seen 

in all groups and all skeletal portions. Flesh burn is seen only on skull elements for the 

subadult groups of child and adolescent, but in all three skeletal portions within the adult 

female group.  Among subadult elements, calcination is only seen with char on a skull 

element and on two appendicular elements (one in combination with char). Calcination 

is seen in all three portions among the adult female (calcine alone) and inconclusive 

elements (calcine with other burn types). Heat fractures and delamination are rare. Heat 

fracturing is seen on an adolescent appendicular element, and adult inconclusive 

Burned Char
Char, 

Flesh Burn Calcine
Heat 

Fracture
Heat 

Delamination
Char and 
Calcine

Char and 
Heat 

Fracture

Mult. 
Lesion 
Types*

Adult Inconclusive* 394 67.26% 11.93% 5.58% 1.27% 0% 6.85% 1.78% 5.33%
Adult Female 8 100% 0% 0% 0% 0% 0% 0% 0%
Adult Male 1 100% 0% 0% 0% 0% 0% 0% 0%
Child 48 87.50% 4.17% 2.08% 0% 2.08% 4.17% 0% 0%
Child/Adolescent 11 72.73% 0% 0% 0% 9.09% 0% 18.18% 0%
Adolescent 6 83.33% 16.67% 0% 0% 0% 0% 0% 0%
No Age/Sex 5 100% 0% 0% 0% 0% 0% 0% 0%

Burned

Char 
and 

Calcine

Char and 
Heat 

Fracture

Flesh 
Burn, 

Calcine

Flesh Burn, 
Calcine, 

Delamination
Flesh Burn, 

Delamination

Char, 
Calcine, 

Heat 
Fracture

Char, 
Delamination

Char, Heat 
Fracture, 

Delamination
Number of Elements 394 27 7 6 3 2 1 8 1
Percentage of Elements 6.85% 1.78% 1.52% 0.76% 0.51% 0.25% 2.03% 0.25%
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appendicular (alone and with char) and skull (with other burn types) elements. 

Delamination (alone) is found on two subadult appendicular elements:  a child      and a 

child/adolescent element. Among adults, it is found only on adult inconclusive skull 

elements.  

TABLE 4.15: Number of Elements of Each Burn Type within Each Skeletal Portion, 
Sorted by Subadult Biological Group-Burn Sample 

 
 

TABLE 4.16: Number of Elements of Each Burn Type within Each Skeletal Portion, 
Sorted by Adult Biological Group-Burn Sample 

 
 

TABLE 4.17: **Number of Elements of Each Multiple Burn Lesion Type within Each 
Skeletal Portion for Adult Inconclusive Biological Group-Burn Sample 

 
 

Burn Provenience Variability: Burn Sample 

  As to be expected, Table 4.18 reflects adult inconclusive elements dominating 

every feature (provenience) in Room I. Because this table only evaluates elements, and 

not individuals, it does not provide much insight into the nature of the assemblage. 

Elements classified as adult inconclusive do not necessarily belong to an individual that 

Misc. Axial

Char Char
Flesh 
Burn

Char, 
Calcine Char Char Calcine Delam

Char, 
Calcine

Char, 
Heat 

Fracture
Child 22 2 1 4 16 1 1 1
Child/Adolescent 1 7 1 1
Adolescent 2 1 3
No Age/Sex 5
Total: Burn Type 5 25 3 1 4 26 1 2 1 1
Total: Skeletal Portion 5 4 3129

Skull App.

Char
Flesh 
Burn Char

Flesh 
Burn Calcine

Mult. 
Lesion 

Types** Char
Flesh 
Burn Calcine

Mult. 
Lesion 

Types** Char
Flesh 
Burn Calcine

Heat 
Fracture

Mult. 
Lesion 

Types**
Adult Inconclusive** 4 2 87 38 5 31 62 2 4 4 112 5 13 5 20

Adult Female 4 3 1
Adult Male 1

Total: Burn Type 4 2 92 38 5 31 65 2 4 4 113 5 13 5 20
Total: Skeletal Portion 6 166 75 156

App.Misc. Skull Axial

Axial

Char, 
Calcine

Char, 
Delam.

Char, 
Calcine, 

Heat 
Fracture

Char, 
Heat 

Fracture, 
Delam.

Flesh 
Burn, 

Calcine

Flesh 
Burn, 

Delam.

Flesh 
Burn, 

Calcine, 
Delam.

Char, 
Calcine

Char, 
Calcine

Char, 
Heat 

Fracture
Adult Inconclusive** 10 8 1 1 6 2 3 4 13 7

Skull App.
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could not be sexed; rather they more likely belong to an individual that could be sexed 

making this category essentially meaningless. What can be deduced from the 

information provided in Table 4.18 is that zero elements of subadult age have Patterson 

Provenience of anywhere other than the burial pits (or unknown). Also, a larger number 

of burned elements may have been recovered from burial pit B than any other location. 

A review of individuals with burn is more enlightening and provides more satisfactory 

information than that of the fragmented elements alone.  

TABLE 4.18: Number of Elements in each Location, by Biological Group- Burn Sample 

  
 

Burn in the Reconstructed Individual Sample 

 Many of the elements that could not be sexed were able to be associated with 

one of WSU-BAL’s reconstructed individuals. Because nearly all reconstructed 

individuals were able to be sexed, these elements can be associated with either a male 

or a female individual instead of “inconclusive.” Also, several elements with Unknown 

provenience were able to be associated with a WSU-BAL Individual composed of 

elements from known provenience. These elements were then given WSU-BAL Derived 

Feature (provenience) based on the elements of known Patterson Provenience. This 

increase in clarification by sex and provenience can help to understand the 

assemblage.  

Unknown A B C A/C Center
W. 

Center
Skull 

Concentration
Adult Inconclusive101 86 109 76 15 2 3 2
Adult Female 1 7
Adult Male 1
Child 13 24 11
Child/Adolescent 1 4 3 3
Adolescent 1 2 2 1
No Age/Sex 1 2 2
Totals 105 108 147 91 15 2 3 2
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 At least 16 individuals show burn, according to WSU-BAL report (2011): 16 

Reconstructed Individuals and one adult male Unaffiliated Reconstruction Individual. As 

a reminder, an Unaffiliated Reconstruction Individual (URI) could be identified by sex 

and age, but could not be definitively associated with another Reconstructed Individual 

(RI). Skull bones consistent with an adult male constitute this burned URI (11786.010-

U), and as there are several burned adult male RIs that do not include cranial elements, 

there could be no further confirmation that the URI is or is not part of one of the burned 

RIs. The minimum number of burned individuals therefore stands at 16; however for the 

sake of understanding the individuals and elements burned at Footprint the URI 

11786.010-U is evaluated as if it is a separate unique individual, giving the appearance 

of 17 burned individuals. 

 Of note, a minimum number of individuals (MNI) represented by the burned 

elements was attempted based on standard techniques for determining such 

information in fragmented, commingled skeletal assemblages (Adams & Byrd 2008). 

Based on proximal femora in the burn sample, MNI was determined to be four. The 

same technique was employed using the proximal humerus which resulted in the same 

number. Part of the reason for a number that is below accurate is the fragmentary 

nature of the collection: MNI is by its description is typically below the accurate number 

of individuals (Adams & Konigsberg 2008). An MNI of four is significantly lower than the 

16 burned individuals listed in the WSU-BAL database, however. This is explained by 

the pattern of burns; the skeletal area burned is not consistent between individuals, and 

is explored later in this section. While there may be at least four individuals with a 
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burned proximal femur, other individuals that are not burned at the proximal femur do 

have burn lesions elsewhere on the skeleton.  

In actuality, this is to be somewhat expected. While the proximal femur is readily 

identified and useful for MNI in many commingled skeletal assemblages, it is not the 

best skeletal feature for burned remains. The area of the proximal femur is highly 

protected from outside forces, including fire, by a thick layer of muscle and other soft 

tissue (Moore-Jansen et al. 2009). The proximal humerus is less protected by soft 

tissue, but it still offered little assistance for MNI in this collection because of the 

variation in the skeletal location of burn lesions. 

Table 4.19 compares the number of RI and URI that are burned to the total 

number of each. Of the adult female individuals, approximately half are burned: seven 

of 13 RI, or of 15 RI/URI. Roughly half of the adult male individuals are also burned 

(four of seven RI) if all of the URI are actually part of the original seven RI. If they are 

separate individuals, about one third are burned (four of 12 RI/URI). The single adult 

inconclusive RI is burned. One third of the adolescent RI/URI (one of three RI/URI) is 

burned. If one of the URI is part of the adolescent RI, one half of the RI/URI is burned 

(one of two RI/URI). One half of the child/adolescent individuals is burned (one of two 

RI), and one half of the child individuals (three of six RI) is burned. Of all the biological 

groups that include individuals with skeletal burn, one third to one half of the individuals 

in each group is burned. Again, zero individuals of infantile age have skeletal burn 

lesions. 
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TABLE 4.19: Comparison of RI/URI with and without burn, by Elements and Individuals 
(One burned Adult Male is an URI) 

 
 
 Table 4.20 summarizes each RI/URI that has at least one burned element, sorted 

by the percent of elements associated with each individual that is burned. A child 

(7342.001) is comprised entirely of burned elements, however only 16 elements were 

able to be associated with this individual. A female adult (7316.001) on the other hand is 

more complete, with 130 elements associated together. Of those, 94.62% (123 

elements) are burned. At the opposite end of the spectrum, a child individual (7401.001) 

has burn on 2.27% of its 88 associated elements and an adult female (7421.001) has 

burn on 2.33% of her 43 elements. With fewer than 15 total elements, individuals 

7444.009 and 11786.010-U appear to be extensively burned at 50% and 40% 

respectively, but with so few elements they cannot be directly compared to individuals 

more completely reconstructed. 

 

 

 

 

 

 

 
 

Adult F Adult M
Adult 

Inconcl. Adolescent
Child/ 

Adolescent Child
Infant/ 
Child Infant

WSU-BAL RI 13 7 1 1 2 6 2 2
WSU-BAL URI 2 5 0 2 0 0 0 0
Burned RIs 7 4 1 1 1 3 0 0
Burned Elements Assoc w/ Burned RI 144 9 1 1 3 26
Total Elements Assoc. w/ Burned RI 388 68 15 2 32 138
Percent of Elements Burned 37.11% 13.24% 6.67% 50.00% 9.38% 18.84% 0% 0%
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TABLE 4.20: Burned Reconstructed Individuals by Percent of Elements Burned 

 
 
 The most notable point depicted in Table 4.20 is the high degree of variability in 

degree of skeletal exposure to a burn event. Some individuals are burned across more 

than half of the associated elements. This could be a direct correlation to degree of 

exposure: some individuals were more exposed to a burn event than others. Or it could 

be correlated to the degree each individual is reconstructed: those with a higher 

percentage of burned elements were not able to be associated with many of its non-

burned elements, and those with a lower percentage of burned elements were not able 

to be associated with many of its burned elements. This table also reveals variability in 

age, sex, and provenience across the sample.  

Individual 7342.001. 100% of elements burned. This individual is a child, and 

therefore could not be sexed. The WSU-BAL Derived Feature (provenience) is burial pit 

B. The skull is comprised of ten fragments, the appendicular skeleton is made up of five 

fragments, and there are no fragments from the axial portion of the skeleton. All 

Individual
WSU-BAL Derived 

Feature Age Sex
Burned 

Elements
Total 

Elements
Percent 
Burned

7342.001 B Child Incon. 16 16 100.00%
7316.001 B Adult Female 123 130 94.62%
11803.001 A Adult Female 14 20 70.00%
7444.009 B Adolescent Incon. 1 2 50.00%
11786.010-U Center Adult Male 2 5 40.00%
11954.001 A Child Incon. 8 34 23.53%
11823.001 A Adult Male 4 26 15.38%
11890.011 A Adult Male 2 21 9.52%
11967.001 A Child/ Adolescent Incon. 3 32 9.38%
7415.001 SC Adult Incon. 1 15 6.67%
7373.001 C Adult Male 1 16 6.25%
7336.015 B Adult Female 2 40 5.00%
7314.003 B Adult Female 2 47 4.26%
7343.001 B Adult Female 1 30 3.33%
7421.001 B Adult Female 1 43 2.33%
7401.001 C Child Incon. 2 88 2.27%
7424.002 B Adult Female 1 78 1.28%
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elements are charred to some extent, with the distal end of the right femur also having 

been calcined. Moore-Jansen et al. (2011) noted that this appeared to be dry bone 

charring. These remains were likely burned after skeletonization. 

 Individual 7316.001. 94.62% of elements burned. This is an adult female with 

Derived Feature of burial pit B. This individual is comprised of over 100 fragmentary 

elements, with 82 elements of the skull, 11 elements of the axial skeleton, 35 elements 

from the appendicular skeleton, and two miscellaneous elements. Pathologically, this 

individual had apical abscesses and alveolar resorption. Although the majority of burned 

elements are charred to some extent, flesh burn, calcination and delamination are also 

present. These remains appear to have been exposed to fire near the time of death, 

while the skeleton was still covered in soft tissue (also indicated by Moore-Jansen et al 

2011).  

 Individual 11803.001. 70% of elements burned. The remains are of an adult 

female with WSU-BAL Derived Feature of burial pit A. Six elements comprise the 

appendicular portion of the skeleton and 14 elements make up the axial skeleton. 

Pathologically, this set of remains exhibits osteophytic lipping on some joint surfaces. All 

burned skeletal elements are charred, indicating either that all soft tissue burned away 

or soft tissue had already decomposed leaving the bone to burn to char but not long 

enough to calcine. 

 Individual 7444.009. 50% of elements burned. This individual is an adolescent 

and therefore sex is inconclusive. WSU-BAL Derived Feature is pit B. This individual is 

comprised only of two cranial elements, one of which is charred.  
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 Individual 11786.010-U. 40% of elements burned. This Unaffiliated 

Reconstruction Individual is an adult male with WSU-BAL Derived Feature of Center. 

This individual has indications of degenerative joint disease. The skeletal remains 

consist of five cranial elements, two of which (parietal and maxilla) are charred. Skeletal 

exposure to fire was limited. 

 Individual 11954.001. 23.53% of elements burned. This child has a WSU-BAL 

Derived Feature of pit A. The skull is comprised of ten elements, the appendicular 

portion is made up of 15 elements, and nine elements make up the axial skeleton. Only 

skull elements are burned: two with flesh burn, one with charring and calcination, and 

five charred. The remains of this individual were likely burned near the time of death, 

and exposure lasted long enough for calcination to occur on the ectocranial surface 

(minimal soft tissue to protect the bone).   

 Individual 11823.001. 15.38% of elements burned. This is an adult male with 

WSU-BAL Derived Feature of pit A. The remains consist of six appendicular and 20 

axial elements. This individual exhibits evidence of incomplete neurocentral fusion in the 

thoracic and lumbar vertebrae and incomplete fusion of S5 in the sacrum: etiology 

unknown, possible spondylolysis or congenital non-fusion. There is also evidence of an 

active lesion on the ulna, etiology unknown. Only axial elements were burned, and all 

are charred vertebral elements.  

Individual 11890.011. 9.52% of elements burned. This adult male has a WSU-

BAL Derived Feature of pit A. The remains consist of 16 axial and four appendicular 

elements. There is evidence of disease related osteophytosis, possible enthesopathy, 

and a possible periosteal reaction of unknown etiology. Also observed is a Schmorl’s 
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node. One vertebra and part of the right ulna are charred. Exposure of the skeleton to 

fire was limited. 

 Individual 11967.001. 9.38% of elements burned. This individual was aged as a 

child/adolescent with WSU-BAL Derived Feature of burial pit A. The appendicular 

skeleton is comprised of 12 elements and the axial portion is made up of 20 elements. 

There are no skull elements associated with this individual. There is some charring on 

both femora. Exposure of the skeleton to fire was limited. 

 Individual 7415.001. 6.667% of elements burned. This adult with WSU-BAL 

Derived Feature of Skull Concentration was inconclusive in regard to sex. Four 

elements make up the skull for this individual, and 11 elements comprise the axial 

portion. These remains suggest several pathological processes: an apical abscess, 

osteoarthritis, osteoporosis, a Schmorl’s node, and extensive damage to the cranial 

diploe. Only one element (parietal) has a small char lesion along with delamination. A 

large portion of the vault is missing (mostly the left side), but what is left is markedly 

delaminated, probably from heat exposure. The charred area on the parietal is along the 

edge of the missing vault area, and is surrounded by delaminated bone. It seems likely 

that much of the cranium was protected from direct exposure to the fire, possibly by 

earth (shallow burial). 

 Individual 7373.001. 6.25% of elements burned. This individual was classified as 

an adult male with WSU-BAL Derived Feature of pit C. Seven axial and nine 

appendicular elements comprise this set of remains. One femur exhibits evidence of a 

Poiriers’s facet. The left radius is charred at mid-shaft. Exposure to fire was minimal, as 

only an area with very little soft tissue to protect the bone was burned. 
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 Individual 7336.015. 5% of elements burned. This individual was an adult female 

and has a WSU-BAL Derived Feature of pit B. The remains include 11 axial, 26 

appendicular, and 3 skull elements. Pathological lesions provide evidence of 

osteoarthritis, osteophytosis, enthesopathy, and hypertrophy. Only two elements are 

burned. The anterior crest of a tibia is charred and shows evidence of heat fracturing, 

while the mid-shaft of the right humerus also shows heat fractures.  

 Individual 7314.003. 4.26% of elements burned. This adult female with WSU-BAL 

Derived Feature of pit B is comprised of 31 appendicular and 16 axial elements. 

Pathological evidence includes dorsal pitting on the pubic symphyses, and 

osteophytosis and possible kyphosis in the vertebral column. Two elements, an ulna 

and phalange (hand), were charred. Skeletal exposure to fire appears to be limited to a 

single upper appendage.  

 Individual 7343.001. 3.33% of elements burned. This individual was classified as 

an adult female with WSU-BAL Derived Feature of pit B. This individual is defined 

entirely by skull fragments. Charring was located on a single parietal fragment, therefore 

exposure to fire was limited. 

 Individual 7421.001. 2.33% of elements burned. These remains are from an adult 

female with WSU-BAL Derived Feature of pit B. There are 22 appendicular, 20 axial, 

and one skull element associated with this individual. Pathologically there is evidence of 

moderate marginal lipping on the right radius, Schmorl’s nodes on three lumbar 

vertebrae, and robust attachments on the left clavicle. Burn is limited to charring on the 

right posterior iliac spine. Exposure to fire was limited for this individual. 
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 Individual 7401.001. 2.27% of elements burned. These remains were identified 

as being from a child with WSU-BAL Derived Feature of pit C. The remains are defined 

by 26 appendicular, 60 axial, and 2 skull elements. Burn lesions are limited to the right 

side: charring on the mid-diaphysis of the ulna and on a rib. Skeletal exposure to fire 

appears to be limited to this region. 

 Individual 7424.002. 1.28% of elements burned. This adult Female has a WSU-

BAL Derived Feature of pit B and is comprised of 21 appendicular, 56 axial, and one 

miscellaneous element. Pathological lesions include osteophytic lipping, osteoarthritis 

with possible eburnation and macroporosity along the vertebral column, fusion of the 

xiphoid process to the gladiolus, a lytic lesion on a rib, Schmorl’s nodes, hypertrophy on 

the left femur, spicule formation on the left fibula, a lytic lesion on the gladiolus, and a 

possible supernumerary sacral vertebra. Trauma includes compression fracturing in the 

vertebral column. Burn is limited to the right first rib and is evidenced by charring. These 

remains experienced very little exposure to the burn event. 

Burn Lesion Variability: RI Sample  

 A summary of the number of each type of burn lesion seen in the Reconstructed 

Individual Sample highlights a few points (Table 4.21). First, the adult female individuals 

have greater variation in burn type than the other groups. All biological groups have 

char lesions: an expected fact, due to the high overall percentage of elements that are 

charred. The male individuals only experienced exposure to fire that led to charring and 

the Adult inconclusive individual experienced charring with delamination. The subadult 

individuals experienced exposure that led to charring to various degrees (charring, flesh 

burn, and char with calcination). The primary burn lesion seen was simple char, but two 
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elements exhibit flesh burns while two others exhibit evidence of prolonged exposure 

with areas of char and calcination.   

TABLE 4.21: Number of Elements of each Burn Type, by Biological Group-Burned RI 
Sample 

 
 
Table 4.22 displays the reconstructed individuals with burn other than the 

pervasive charring. Adult female 7316.001 from pit B is the individual with the greatest 

degree of flesh burn by far. The other individual with any flesh burn is child 11954.001 

from pit A. Both individuals with flesh burn also have elements with calcination. Three 

individuals have elements with calcine lesions: child 7342.001, child 11954.001, and 

adult female 7316.001. One child with calcination also has elements with dry bone 

burn/char (7342.001), as noted by Moore-Jansen and Pope in the WSU-BAL database. 

Delamination is seen only in individual 7316.001 and the adult inconclusive 7415.001. 

Heat fracturing is seen only on adult female 7336.015. Adult female individual 7316.001 

is not only the individual most extensively charred (percent burned and most completely 

reconstructed of the burned individuals), but it is also the individual with greatest 

variability in burn lesion type with flesh burn, calcination and delamination. The 

extensively burned child 7342.001 has elements with exhibiting calcination and dry 

bone char. None of these unique burn lesions are on individuals from Pit C, but the 

lesions are seen on unassociated elements with Patterson Provenience of pit C.  

 
 
 

Total 
Burned Char Flesh Burn Calcine

Heat 
Fracture

Char, 
Calcine

Char, Heat 
Fracture

Char, 
Delamination

Flesh Burn, 
Calcine

Female 144 100 27 5 1 4 1 3 3
Male 9 9
Inconclusive 1 1
Subadult 30 26 2 2
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TABLE 4.22: Number of Elements with Unique Burn Lesions, by RI/URI-Burned RI 
Sample 

 

Burned Skeletal Portion Variability: RI Sample 

 Table 4.23 and Figure 4.2 illustrate variability in the portion of the skeleton 

burned in the reconstructed individual sample. All four biological group categories of 

skull portion are in the top five in regard to percent of elements burned from that portion 

of the skeleton: adult females hold the greatest percentage at 68.10% while the 

subadults hold the lowest at 23.08%. There are only six elements associated with 

subadult individuals however, and only 4 and 5 elements for the adult inconclusive and 

adult male individuals, so these percentages should not be directly compared with the 

adult female percentage (with 116 elements). This does indicate, however, that skull 

elements in all four biological groups exhibit burn lesions more often than any other 

portion of the skeleton. This can be explained, at least in part, by the comparatively thin 

layer of soft tissue protecting the skull from fire and other outside forces. 

 The adult of inconclusive sex, with only 15 associated elements, is burned only 

on one of its four skull elements. The subadult individuals are burned only in the 

appendicular and skull portions of the skeleton, while the adult males have burn lesions 

in all three skeletal portions. 

 

 

Individual
WSU-BAL 

Derived Feature Age Sex
Burned 

Elements
Total 

Elements
Flesh 
Burn

Heat 
Fracture Calcine

Dry Bone 
Char Delam. 

7316.001 B Adult Female 123 130 28 14 3
7336.015 B Adult Female 2 40 2
7415.001 SC Adult Incon. 1 15 1
7342.001 B Child Incon. 16 16 1 3
11954.001 A Child Incon. 8 34 2 1
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TABLE 4.23: Number and Percent of Elements in each Skeletal Portion, by Biological 
Group-RI Sample 

 
 
As depicted in Figure 4.2, the adult females have the greatest variation in burn 

lesions, and have the highest percentage of burn in each portion of the skeleton burned 

compared to the other biological groups. This suggests that the adult female individuals 

were more completely reconstructed with burned remains (individuals in other biological 

groups were not able to be matched up with a large portion of their burned elements), 

the skeleton of remains of adult females were less protected from fire (more adult 

females were more decomposed, died with less soft tissue mass, or were wearing less 

protective clothing than individuals in other biological groups at the time of the burn 

event), or that adult female remains were burned more extensively (greater surface area 

in each portion of the skeletal body was exposed to fire than with individuals in other 

biological groups). 

Burned Elements Total Elements Percent of Elements Burned
Female-Skull 79 116 68.10%
Female-Misc. 2 3 66.67%
Male-Skull 2 5 40.00%
Female-Appendicular 38 126 30.16%
Inconclusive-Skull 1 4 25.00%
Subadult-Skull 6 26 23.08%
Female-Axial 23 143 16.08%
Subadult-Appendicular 9 59 15.25%
Male-Axial 5 44 11.36%
Male-Appendicular 2 19 10.53%
Subadult-Axial 0 133 0.00%
Inconclusive-Axial 0 11 0.00%
Inconclusive-Appendicular 0 0 0.00%
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Figure 4.2: Elements Burned in each Skeletal Portion, by Biological Group-RI Sample 

 While a few (six) appendicular and miscellaneous (eg. bone dust) elements 

associated with an adult female exhibit lesions of flesh burn (Table 4.24), the majority of 

flesh burns appear on the skull. In fact, the majority of the flesh burns are located on 

endocranial surfaces. This is another expected reality, as the inside of the cranial vault 

is the most highly protected area of the body. Not only is it protected from outside 

sources such as fire, but the soft tissue inside is protected from outside influences on 

decomposition. Limited calcination (appearing with char lesions) is seen among 

subadult (skull and appendicular) and adult female individuals, but only the adult 

females are associated with elements fully calcined, and in all three skeletal areas.  
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TABLE 4.24: Number of Elements of Each Burn Type within Each Skeletal Portion, by 
Biological Group-RI Sample 

 
 

Burn Provenience Variability: RI Sample 

 Table 4.25 summarizes the number of burned reconstructed and unaffiliated 

reconstruction individuals were (possibly) recovered from each feature of Room I. This 

was determined using the WSU-BAL Derived Feature which was based on Patterson 

Provenience. Most importantly, burned individuals were possibly recovered from each of 

the principal features in the room. Again, there is particularly little mention in Green’s 

notes or report of burned remains being recovered from the room floor (which includes 

features “center” and “skull concentration”), but there is also very little mention of 

burned remains in the burial pits. Half (eight) of the burned individuals were possibly 

recovered from burial pit B, and the majority of those (six) are classified as adult female. 

Five (or four if the remains of the adult male URI do in fact belong to one of the other 

burned individuals) came from pit A, two from Pit C, and one each from Center and the 

Skull Concentration. 

 Excavation records note at least seven individuals were recovered from each pit. 

Pit A included four adults, one juvenile and two infants. If one of Green’s infants was 

actually older and could be classified as a child, these burned individuals would account 

for all of Green’s individuals, minus one adult and one infant. According to Green, Pit B 

yielded four adults, two juveniles, and one infant. There are too many burned RIs 

associated with pit B to match Green’s numbers. Green does not describe a “center” of 
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the room in his notes or report, although it is assumed to describe the room floor 

excluding the skull concentration. The Skull Concentration included ten skulls, and it is 

possible this burned skull (7415.001) is one of those ten. The extent of burn on that 

skull and on several of the individuals is curiously not mentioned in the excavation 

records. 

TABLE 4.25: Number of Burned RI/URI in each Feature, by Biological Group 

 
 

H2 Summary 

 Once again, H2 and H20 must be rejected, with the acceptance of H2A: Some 

burn lesion types, burned skeletal portion, or provenience are more common in specific 

biological groups with burn than in other groups. More information and great 

understanding of the nature of the assemblage is gleaned from the RI/URI sample. No 

infants were burned, and one-third to one-half of nearly every other biological group was 

burned. Charring is seen among all burned biological groups, with the adult male group 

exhibiting char exclusively. Dry bone burn is exclusive to one child. Tensile heat 

fracturing and delamination is seen only in adult groups.  

Skull elements are the most commonly burned, especially among adult female 

individuals, and are the most common to have flesh burn (explained by the minimal 

amount of protection from fire on the ectocranial surface leading to increased exposure, 

and great protection on the endocranial surface leading to the presence of soft tissue 

Pit A Pit B Pit C Center
Skull 

Concentration
Female 1 6
Male 2 1 1
Inconclusive 1
Adolescent 1
Child/Adolescent 1
Child 1 1 1
TOTAL 5 8 2 1 1
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that can adhere to the surface in a flesh burn). Axial elements are the least often 

burned. While not exclusively, most adult female individuals have provenience of pit B, 

and most of the burned individuals with provenience of pit B are adult female 

individuals. Pit A held more adult male individuals than any other pit. Each of the three 

burial pits held the burned remains of two subadult individuals, but zero subadult 

individuals (or elements) were associated with Center or Skull Concentration. 

Hypothesis 3: Burn Event Locale 

Hypothesis 3 (H3): The burn event had an identifiable center of concentrated in 

one location. 

Null Hypothesis 3 (H30): The burn event had no identifiable center of 

concentration. 

Alternative Hypothesis 3 (H3A): The burn event had multiple identifiable centers 

of concentration in varying locations. 

Based on the burn lesion types found in each area of the room, it is hypothesized 

that a center of concentration can be deduced. The bone that experienced the greatest 

degree of exposure would indicate the center of concentration, and the degree of 

exposure would decrease as distance from the center of concentration increased. This 

hypothesis is difficult to test with the information available for this collection. As stated 

previously, provenience has been said to have been lost decades ago, and the 

Patterson Provenience is not necessarily a trustworthy data field. Still, to ignore the data 

field completely would be irresponsible. Therefore, an evaluation of the type of burn 

lesions based on recorded provenience, despite the unreliability of the result, is 
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accomplished according to data in the burn sample and the burned reconstructed 

individual sample. 

Burn Lesion Types by Provenience  

 Using the WSU-BAL Derived Feature for the elements associated with burned 

RIs/URIs and the Patterson Provenience for the unassociated elements, number and 

percentage of each burn type was compiled in Tables 4.26 and 4.27. Assuming the 

elements recovered from separate burial pits, each pit must be evaluated separately. 

Unfortunately, Green’s note and report do not give the detail (such as level of recovery) 

that is needed for such analysis, nor could any of Green’s individuals be matched with 

any of the WSU-BAL reconstructed or unaffiliated reconstruction individuals. 

 Still, calcination (highest degree of exposure) is seen on slightly more elements 

in pit C than in any other pit. Pit B has only two fewer calcined elements. Calination is 

not seen on any elements from the Skull Concentration or Center (although it is seen in 

West Center). The burn lesion indicating the next highest degree of fire exposure is 

char, and as discussed previously is seen on a majority of elements from all features in 

the room. Flesh burn, the burn type of next highest degree of exposure, is found in 

much higher numbers in pit B than in any other area, although it is seen in all areas 

except the Skull Concentration. 
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TABLE 4.26: Number of Elements with each Burn Type, by Provenience (WSU-BAL 
Derived & Patterson)-Burn Sample 

 
 

TABLE 4.27: Percent of Elements with each Burn Type, by Provenience (WSU-BAL 
Derived & Patterson)-Burn Sample 

 
 

H3 Summary 

 If all burned elements were known to have been found on the same level floor or 

near-floor level, and therefore likely affected by the same burn event, the location of the 

fire center would be ascertainable. With the information presented in this section, and 

again assuming all elements were found on the same floor or near-floor level at the top 

of each feature (including the burial pits), it would seem that the fire would have been 

concentrated above burial pits C and/or B.  

 A problematic issue is that it is not actually known at what level these remains 

were found. The fact is, the excavation records do not describe these burned elements, 

much less indicate their provenience at time of recovery. If they were in fact buried, and 

therefore protected from outside forces such as fire, the remains were likely burned 
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prior to burial and therefore could not indicate any center of concentration for the burn 

event or events. In addition, it appears as though the remains were in differing states of 

decomposition at the time of the burn event creating misleading data. Some elements 

became calcined quickly because the remains had decomposed to the point of dry 

bone. 

 The null hypothesis (H30: the burn event had no identifiable center of 

concentration) must be accepted due to insufficient data to support any area of burn 

concentration. 

Hypothesis 4: Tragedy versus Other 

Hypothesis 4 (H4): All burned elements or individuals (RI or URI) can be 

associated with peri-mortem trauma lesions or the room floor. 

Null Hypothesis 4 (H40): No elements or individuals (RI or URI) can be 

associated with peri-mortem trauma or the room floor. 

Alternative Hypothesis 4 (H4A): Some elements or individuals (RI or URI) can be 

associated with peri-mortem trauma or the room floor. 

 Pathological/Traumatic Lesions, by Provenience 

 All burned elements with pathological or traumatic lesions are from adult 

individuals, as are all reconstructed and unaffiliated reconstruction individuals with any 

degree of burn and any degree of pathological or traumatic lesion. Of the RI/URI with 

burn and pathological or traumatic lesion, three have a WSU-BAL Derived Feature of pit 

A (one female, two male), four are from pit B (all female), two from pit C (one female, 

one male), one from “Center” (one male URI), and one from the Skull Concentration (an 

adult of inconclusive sex). According to Table 4.28, there is evidence of disease or 
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health related effects on the bone of all 11 RI/URI listed. One female, Reconstructed 

Individual 7424.002 with Derived Feature of pit C, has evidence of stress related 

fracturing. None reveal evidence of peri-mortem skeletal trauma suggesting violence. 

Only two individuals (11786.010-U: adult male, and 7415.001: adult inconclusive) 

have Derived Feature of “Center” and Skull Concentration. 11786.010-U is burned on 

only two of the five associated elements. Individual 7415.001 is only burned on one of 

its 15 associated elements: a minute area of char surrounded by delamination and the 

broken edge where a large portion of the vault is missing.  
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TABLE 4.28: Summary of Pathological and Traumatic Lesions on Burned RI/URI

 
 

Table 4.29 displays all burned elements that are not associated with a 

reconstructed or unaffiliated reconstruction individual, but do demonstrate a pathological 

or traumatic lesion. All elements on this list are classified in the adult inconclusive 

WSU-BAL Derived 
Feature RI/URI Biological Group Summary of Pathological Lesion Notes
"A" 11803.001 Adult Female Osteophytic lipping (thoracic and lumbar vertebrae)

"A" 11823.001 Adult Male Active lesion of unknown etiology (ulna). Incomplete 
neurocentral fusion persisting into adulthood-etiology 
unknown (thoracic and lumbar vertebrae)and  
incomplete fusion of S5-possible spondylolysis or 
congenital non-fusion (sacrum).

"A" 11890.011 Adult Male Possible ethesopathy and periosteal reaction-unknown 
etiology (ulna). Schmoral's node (lumbar vertebra). 
Osteophytosis, disease related (lumbar and thoracic 
vertebrae). Osteoporosis (thoracic vertebra).

"B" 7314.003 Adult Female Lipping (ulna). Osteophytosis-etiology unknown 
(thoracic and lumbar vertebrae). Lytic lesion-etiology 
unknown, suspect disease related (lumbar vertebra).

"B" 7316.001 Adult Female Lipping (ulna). Alveolar resorptioon, apical abscess 
(mandible).

"B" 7336.015 Adult Female Hypertrophy (femur). Enthesopathy (ulna). Lipping, 
osteoarthritis, possible eburnation, macroporosity, 
osteoporosis (cervical, thoracic, and lumbar vertebrae).

"B" 7421.001 Adult Female Robust attachments (clavicle). Lipping (radius). 
Schmoral's node (three lumbar vertebrae).

"C" 7373.001 Adult Male Robust tuberosity, Poirier's facet (femur). Lipping, 
(humerus). Lipping with robust muscle attachments 
(ulna). Ossification of cartilage (manubrium)

"C" 7424.002 Adult Female Hypertrophy and bowing (femur). Spicule formation 
(fibula). Robust ligament, muscle attachment (clavicle, 
humerus). Lytic lesion (clavicle, manubrium, three 
ribs). Osteophytosis, osteoarthritis, compression 
fracture, and Schmorl's nodes (cervical, thoracic and 
lumbar vertebrae). Supernumerary vertebra (sacrum).  

"Center" 11786.010-U Adult Male Degenerative Joint Disease (occipital condyles).

"Skull Concentration" 7415.001 Adult Inconclusive Lipping, osteoarthritis, macroporosity, possible 
eburnation, osteophytosis, Schmoral's nodes, 
osteoarthritis, vertebral wedging (cervial and thoracic 
vertebrae).
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biological group, and again primarily exhibit disease and health related lesions. Element 

11833.017 (provenience of pit A) has evidence of a possible healed break: a traumatic 

lesion, possibly caused by violence, that had had time to heal prior to death. No 

elements have provenience of “Center” or the Skull Concentration. 

TABLE 4.29: Pathological and Traumatic Lesion Notes, Burned Elements not 
associated with a RI/URI 

 
 
  

Patterson Provenience

WSU-BAL 
Element 

Accession 
No. Biological Group Pathology/Anomaly Description

A 11833.039 Adult Inconclusive Lesion of unknown etiology on plantar surface (lateral 
cuneiform (3rd))

A 11833.007 Adult Inconclusive Lesion on plantar portion of distal epiphysis - possible 
tarsal coalition.  Evidence of remodeling on both medial 
and lateral surfaces (lateral cuneiform (3rd))

A 11833.016 Adult Inconclusive Lesion located on lateral-plantar surface - appears 
active (reflected on the 4th metatarsal).  Marginal 
lipping around proximal facet (metarsal (3rd))

A 11833.017 Adult Inconclusive Bony callus formation throughout midshaft - possible 
healed break.  Periostial reactino on dorsal surface 
near proximal end.  Lesion of unknown etiology on 
proximal end of lateral surface - this is reflected on the 
3rd metatarsal. (metatarsal (4th))

A 11833.005 Adult Inconclusive Marginal lipping around articular facets for talus and 
cuneiforms (navicular).

A 11833.009 Adult Inconclusive Marginal lipping around articular facets for calcaneous 
(talus)

A 11833.008 Adult Inconclusive Marginal lipping around all facets.  Lesion of unknown 
etiology on plantar portion of proximal surface (cuboid).

B 7340.004 Adult Inconclusive Marked lipping creating a hook-like projection distally 
on articular portion of radial head (antero-medially) 
(radius)

B 11897.008 Adult Inconclusive Active periosteal reaction along posterior surface (tibia)

C 7433.017 Adult Inconclusive Hyperstosis (parietal)

C 7431.018 Adult Inconclusive Robust muscle attachments at attachment of flexor 
digitorum profundus tendon (intermediate phalange).

C 7431.001 Adult Inconclusive Robust muscle attachments on caudal surface 
(clavicle)
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 H4 Summary 

Once again, the alternative hypothesis H4A must be accepted: Some elements or 

individuals (RI or URI) can be associated with peri-mortem trauma or the room floor. 

While none of the burned RI/URI or burned elements are associated with peri-mortem 

trauma, two burned individuals are associated with the room floor. Neither individual 

with provenience (Patterson or Derived) other than a burial pit appears to be extensively 

burned however.  
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CHAPTER 5 
 

CONCLUSIONS 
 
 

Biological Profile of Burned Remains 

 Reconstructed Individuals 

The most insightful results come from examining the remains of the WSU-BAL 

reconstructed and unaffiliated reconstruction individuals although the unassociated 

burned elements do provide some valuable information especially when compared to 

the elements associated with the RI/URIs. Reconstructed individuals provided the 

opportunity to “sex” elements that could not be sexed until they were associated with 

other elements that indicated the sex of the individual. Also, RI/URIs allowed analysis of 

the extent of burn across the body (how much of the skeletal body was burned) and 

variation of burn lesion types across the skeletal remains of a single individual.  

 The minimum number of individuals at Footprint based on WSU-BAL analysis is 

34, with a potential of up to nine additional individuals (the unaffiliated reconstruction 

individuals). Green (1986) suggested a minimum of 32 individuals: seven described in 

each burial pit, ten in the “skull pile,” and one on the room floor (the apparently 

decapitated skull with articulated vertebrae buried on top of a knife). Only the infants 

described by Green could tentatively be reconciled with the WSU-BAL individuals with 

any confidence. One of the most glaring discrepancies is Green’s omission of enough 

burned skeletal material to account for what is seen in the assemblage. It is possible 

that much of it was in the layer of “charcoal & roofing clay, burned bone, etc.” mentioned 

in his excavation notes, but many of the burned elements are complete enough to 

warrant description. Since Green did describe selected elements of burned material in 
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some detail (skull cap on the room floor, articulated tibia/fibula on the platform, femora 

and skull in pit C), it is curious why the rest of the burned material is not described. The 

apparently highly burned individuals (such as female 7316.001 burned over 95%, and 

child 7342.001burned 100%) could account for the difference in MNI between Green 

and WSU-BAL. In other words, Green was unable to describe the remains of such 

extensively burned, and likely fragmented, individuals. 

 Biological Group 

 There is great variation in the age and sex of individuals burned at Footprint site, 

outside of the infant category. Of the four infants identified by both Green and WSU-

BAL, none were burned. None of the unassociated elements aged to the infant group 

were burned either.  

 Over half, 11 of the 16 (12 of 17 to include the adult male URI), of the burned RIs 

are in the adult age group. There are 21 total adult RIs, nearly twice as many as the 

number burned. In other words, approximately half of the adult individuals are burned 

accounting for half of the burned population. The seven burned females and three (four 

including the burned URI) males are each approximately half of the burned adult female 

and male groups. So while the number of adult female elements and RI burned is higher 

than any other category, half of the adult females (seven of the 13 total) and half of the 

adult males (three of the seven total) are burned. There is one adult inconclusive RI, 

and it is also burned. 

 The remaining five burned individuals are in the subadult age group. There are 

six total RIs in the child category, and four of them (66.7%) are burned. Of the two RIs 

aged as child/adolescent, one is burned. While there are significantly more adult, and 



82 
 

particularly adult female, individuals burned than any other group, the number is 

consistently nearly half of the total number of individuals in each biological group 

interred at Footprint. 

 The number of burned individuals in each biological group is approximately half 

of the total number of individuals in those biological groups. If the group of burned 

individuals is from a separate occupation than the individuals without burn, this 

information could suggest similar populations with similar death rates outside the infant 

group. This tentative conclusion would require more analysis, but it does seem to 

suggest two groups of people and does correlate with Green’s excavation report that 

proposes three separate occupations, with the second ending with a burn event.  

 Clean Bone versus Fleshed Bone 

 While most burned individuals are comprised of elements exhibiting only char 

lesions, there are a few individuals that have other types of burn and can give greater 

insight into the condition of the remains prior to the burn event.  

 Clean Bone. Individuals 7316.001 (adult female, pit B), 11954.001 (child, pit A), 

and 7342.001 (child, pit B) all have associated elements with calcine lesions, and one 

child also has dry bone charring. Because the child from pit A (11954.001) and the adult 

female from pit B (7316.001) also have flesh burned elements, these individuals were 

not completely decomposed at the time of the fire. Child 7342.001 from pit B had one 

calcined element, three elements with dry bone charring, and no elements with flesh 

burn or heat fracturing. The remains from this child were completely decomposed prior 

to burning. 
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 Fleshed Bone.  While the most extensively burned individual (7316.001) exhibits 

some degree of calcination, the remains also exhibit flesh burn and delamination. The 

flesh burned elements are not only from skull elements, but also appendicular elements. 

This individual was not only fleshed at the time of the burn event, but the remains 

burned long enough or at a high enough temperature to reach calcination: fire burned 

through the soft tissue and directly contacted the bone long enough to leave the bone 

void of organic material and moisture. The child from pit A (11954.001) also shows 

signs of flesh burn and charring, indicating at the very least incomplete decomposition 

prior to the fire.  

Both of the burned elements from adult female 7336.015 (pit B) exhibit signs of 

heat fracturing. This individual is comprised of 40 elements, with the vast majority not 

exhibiting signs of heat exposure. This suggests that the remains of this individual were 

likely completely fleshed, providing protection to the bone from direct exposure to the 

fire. The heat fracturing supports this claim. The remains were close enough to the fire 

to experience muscle contraction and the shrinkage of cortical bone, but the length or 

intensity of the fire was not great enough to burn through the soft tissue protecting the 

bone from direct contact with the fire. The child from pit A (11954.001) also shows signs 

of flesh burn and charring, indicating at the very least incomplete decomposition prior to 

the fire.  

The differing degrees of flesh on the bone indicates varied states of 

decomposition at the time of the burn event(s). 
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Skeletal Portions of Burn Evidence 

 The burned elements of the skull were the elements most commonly exhibiting 

delamination, flesh burn and calcination. The flesh burn was most often located on the 

endocranial surfaces, where protection from outside sources is highest. Calcination was 

most frequent on ectocranial surfaces, where a thin layer of soft tissue provides very 

little protection. Heat fracturing was seen on appendicular elements at areas of muscle 

attachment, as well as on axial vertebral elements.  

 While heat effects are found on elements associated with all three skeletal 

portions (skull, axial, and appendicular), skull elements are the most common to be 

burned. This is also the skeletal portion that exhibits the greatest amount of flesh burn. 

The axial elements are the least affected by heat and fire. This pattern of skeletal 

portion burned (skull burned most, axial burned the least) is evidenced among the 

burned individuals (RI/URI) as well as the unassociated elements, among the adult 

males, adult females, and the subadults.  

It is possible that this is a result of bodily protection. In the pugilistic posture, the 

axial elements are protected from the anterior direction by layers of bone and soft 

tissue, while the limbs and skull are left exposed. Of course, axial elements are not 

protected from the posterior direction, and interestingly the most common axial 

elements to be burned are from the vertebral column.  Another explanation would be 

intentional partial cremation of the skull and limbs, similar to the partial cremation at 

Wickham site in Oklahoma (Wallis, 1984). A third explanation would involve an 

uncontrolled burn event in which individuals were burned to varying degrees based on 

skeletal protection and proximity to the fire. 
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Site Feature/Provenience of Burned Remains 

 Provenience is a difficult undertaking with this collection. The combination of brief 

excavation records, fragmentary nature of the material, and the commingling of remains 

over time led to a loss of provenience that is difficult to reestablish.  

 The reconciliation of individuals began and ended with the infants. Both Green 

(n.d., 1986) and Moore-Jansen et al. (2011) document four infants and they were able 

to be matched up. The reconciliation of the remaining individuals (at least another 28 

according to Green, 30 according to Moore-Jansen et al.) was unsuccessful. Part of the 

issue is the brevity of Green’s descriptions of burned material. He was detailed in his 

descriptions of a few items, but the majority of the burned bone is not accounted for by 

Green. This may mean that these remains were spread across the room floor in the 

“layer of charcoal & roofing clay, burned bone, etc.” (probably the same layer used to 

justify Green’s fifth step in the Footprint timeline: “occupation ended by possible 

violence and slaughter with human bones scattered about room.” (Green 1984: 75)) but 

the mention of burned bone in this layer occurs only as a quick note on a page in his 

field notes. None of the burned remains described by Green could be reconciled with 

the remains received by WSU-BAL. Those burned remains were reportedly recovered 

from various locations across the room floor (tibia/fibula on the platform, burned bone in 

the layer of burned roofing material, and in the skull cap in the center of the room 16” 

below the surface) and burial pit C (skull and femora). While there is no mention of bone 

being found in or near the fire pit in the center of the room, there are minimal excavation 

notes for that area. Only pit A is describe as having “ash” in the fill (Green 1986). 
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 It is also possible that the remains were actually salvaged from the various 

features around the room, most notably the three burial pits, and that what has been 

labeled as Patterson Provenience has more merit than previously realized. Because of 

Patterson’s (1974) statements regarding a complete loss of provenience, little trust has 

been put into this data. Still, so much of the material was labeled with provenience that 

there was likely a reliable source. Also, the elements associated with the four infant 

burials that were reconciled with Green’s reports correspond fairly well with the listed 

Patterson Provenience.  

 The most likely scenario is that the burned remains unaccounted for in the 

excavation records were salvaged from both general areas: the room floor and the 

features in the room (primarily the burial pits). If the WSU-BAL Derived Feature (based 

on Patterson Provenience) associated with each RI and URI is accurate, or at the very 

least reliable enough to be the basis of analytical conclusions, it would mean that the 

individuals were most likely to have been burned prior to burial (except the individual in 

pit C with burned femora detailed in the excavation records). It would also indicate the 

potential for multiple burn events.  

 “Center.” One WSU-BAL individual, 11786.010-U (adult male) had charring on 

two of the five skull elements that comprise the remains. These remains do not provide 

enough information to make even a tentative assessment on the state of the remains 

prior to burning. Assuming “center” is anywhere on the floor near the center of the room, 

also included in this feature would be Green’s documentation of the burned skull cap, 

layer of burned roofing clay and bone, and possibly the articulated tibia/fibula on the 

platform. 
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 “Skull Concentration.” This feature includes WSU-BAL RI 7415.001, the remains 

of an adult of inconclusive sex comprised of axial and skull elements. A small area of 

charring on the parietal is surrounded by delamination and the broken edge. A large 

portion of the skull is missing, likely due to fire damage and increased fragility. This skull 

may have been shallowly buried, protecting much of the skull from the fire and possibly 

leading to delamination from indirect exposure instead of charring. 

 Burial Pit C. This pit includes Green’s adult individual with a burned skull and 

distal femora: burn patterns consistent with partial cremation occurring within the pit as 

evidenced by the articulated nature of the individual’s remains, apparent total loss of leg 

below mid-shaft of the femora by intense fire, and Green’s comment that the fire 

occurred within the pit (1986). This individual appears to be buried deeper than many of 

the individuals in the pit, based on field note sketches. WSU-BAL individuals 7373.001 

(adult male) and 7401.001 (child) may also have been recovered from this pit, and both 

show extremely limited exposure to fire. There does not seem to be any burning 

consistent with cremation to either of these individuals; however neither set of remains 

has a cranium to assist in confirmation or refutation of this observation. This burial pit is 

unique because Green asserts that this pit was used only once, during the first 

occupation. According to his report, this pit was not reopened. This suggests that the 

burned individuals in this pit experienced a separate burn event from at least some of 

the other burned sets of remains.  

 Burial Pits A and B. The majority of the burned RIs have Derived Provenience of 

either burial pit A or B. According to Green, both pits were reopened at least once: 

possibly before the burning of the roof and probably after the roof fire. The burned 
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WSU-BAL RIs from these pits vary in extent of burn, location of burn, type of burn 

lesion, and biological group.  

The number of burned WSU-BAL individuals with provenience of pit B is six, 

which is two more than excavation records indicate. The extensively burned adult 

female (7316.001) is one of those RIs, and may have been too fragmented and burned 

for the excavation team to have described sufficiently. It is possible that another burned 

adult in that pit or in pit A could have been “missed” by the team for the same reason. 

Excavation records for pit B also includes two juveniles (as well as one infant already 

reconciled with a reconstructed individual), and two of the WSU-BAL burned RIs are 

subadults with WSU-BAL Derived provenience of pit B. These may be the same two 

subadult individuals. Excavation records for pit A describe four adults and one juvenile 

(along with two infants already reconciled with reconstructed individuals), while WSU-

BAL burned RIs include three adults and two subadults. It may be possible that one of 

the subadults was “missed” by Green, did not come from pit A, or was mistaken as an 

adult by Green. Looting may account for some discrepancy: it is noted that at least three 

skeletons had been taken from pit A by looters prior to excavation (Green, 1986: 75). 

However, the accurate and confident reconciliation of the individuals in each burial pit at 

the time of excavation and the now partially reconstructed individuals is impossible with 

the data currently available. 

Without more detailed descriptions of the individual burials, degree of burn for 

every burned individual (full reconstruction), and level of burial, any conclusions based 

on provenience must remain tentative and made with caution. However, a few guarded 

conclusions seem possible. 
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1. The burn events causing heat effects on remains from pit C come from a 

separate, earlier event than the event that affected other remains. The 

individuals buried in pit C came from the earliest occupation. 

2. Burial pits A, B, and C contain burned sets remains from various biological 

groups (not including infants) and vary greatly in the extent of burn and type 

of burn lesion on the skeleton. The infants in these pits were likely buried 

during the earliest occupation.  

3. Based on the lack of evidence of fire within the burial pits combined with the 

substantiation of fire outside the pits, it is presumed that the burn event(s) 

affecting individuals interred in pits A and B took place prior to burial.  

Site Location of the Burn Event 

 The site of the burn event (or events) causing the burning of human remains is 

indeterminable based on the evidence available. While Green cited evidence of a roof 

fire and collapse along with the scattering of human remains, it is unknown how many of 

the burned elements or individuals in the assemblage were in this layer. At least some 

of the burned remains were recovered from burial pits, and the Patterson Provenience 

assigned to many of the burned remains suggests a large portion was retrieved from 

those burial pits. If in fact the burned remains were found in burial pits, the remains 

were burned prior to burial (except at least the individual with burned femora in pit C 

mentioned in the excavation records) and there is no way to determine the location of 

the fire. 
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Intentionality of Burn/Burn Event 

 Potential circumstances of intentional burning of human remains are cremation, 

warfare violence, and cooking. None of the remains show the tell-tale signs of cooking 

or of cannibalism. The bone is not of the burned brown color typical of cooked bone and 

there is no indication of defleshing or dismemberment in the skeletal material.  

Cremation is also a possibility for a few sets of remains, particularly the remains 

associated with burial pit C, and also possibly the tibia/fibula found on the platform (if 

only because the platform is thought to have ritual meaning). However, there is no clear 

indication of a specific biological group or burned skeletal portion that would suggest 

intentional or ritual cremation. 

Although evidence of trauma could be masked by the burned and fragmentary 

nature of the bone in the assemblage, WSU-BAL could not associate any of the burned 

remains with evidence of peri-mortem trauma. The peri-mortem trauma documented in 

the Footprint skeletal collection includes a knee wound (Moore-Jansen et al., 2011), 

possible arrow wound on a frontal bone that WSU-BAL could not locate (unknown if pre-

, peri-, or post-mortem) (Patterson, 1974), and the decapitated skull with articulated 

vertebrae buried on top of a knife (Green, 1986). The skull pile and the “human remains 

scattered about room” (Green, 1986. 75) have also been used as evidence for violence. 

Only burned RIs 7415.001 (Skull Concentration) and 11786.010-U (“Center”), along with 

the skull cap and articulated tibia fibula fit these scenarios for possible violence followed 

by burning. While it is possible that the individuals associated with these limited sets of 

remains experienced violence at the time of their death and were later burned, it is more 

likely that these remains were exposed to the roof fire based on their limited and 
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scattered nature. Certainly, violence or massacre leading to the burning of remains 

does not fit the evidence on the majority of the burned remains.  

Circumstances of Burn Event 

 It appears as if there were multiple burn events of multiple etiologies leading to 

the burning of human remains at Footprint site.  

 First, the earliest occupation involved the burning of human remains that were 

interred in burial pit C. This may have involved partial cremation, possibly inside the pit 

itself. The pit does not appear to have been reopened after the first occupation (Green 

1986). It is possible the infants were also all buried in pits A and B during this 

occupation prior to the roof fire. Later, probably during the final occupation, the 

individual associated with the tibia/fibula found on the platform may have been partially 

cremated.  

The majority of the remaining burned skeletal material was likely on the room 

floor in various states of decomposition and burned during the roof fire and collapse. 

Based on the highly varied conditions of the remains, and the lack of evidence for mass 

death due to violence, it is suggested that Room I at Footprint site, specifically the room 

floor, was used to house human remains during the second occupation. The remains 

were burned while in varied states of decomposition at the time of the fire, and were 

burned to varying degrees: evidence consistent with an uncontrolled fire affecting 

multiple sets of remains waiting for burial. At least some, if not most or all, of the 

remains were later interred in pits A and/or B, but due to the fragile nature of burned 

tissue some of the elements were (possibly mistakenly) left in the layer of burned 

roofing clay, explaining the burned bone and articulated bone as a result of incomplete 
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burning, some soft tissue would remain in that layer of fill. At the time of this writing, it is 

unknown exactly why cadavers were on the room floor but it appears from the observed 

burn patterns that these fleshed or partially fleshed cadavers are associated with an 

accidental or perhaps intentional burning of the structure in which they were housed.  

If indeed at least some of these burned individuals were later buried and are 

some of the individuals in Green’s sketches of pits A and B, they were interred with 

enough flesh still on the skeleton to maintain articulation in varying degrees. This, along 

with the charred state of remaining soft tissue, may explain why some of the individuals 

were found in seemingly haphazard positions, deviating from the typical semi-flexed 

position seen in Antelope Creek burials. The portions of the skeleton still fleshed at the 

time of this interment would not exhibit burn patterns, which would explain the lack of 

descriptions of burned bone in pits A and B in the excavation records.  

Some cultures using a charnel house intentionally set fire to the structure once its 

use was abandoned, burning the enclosed remains. While there is no evidence to 

indicate the intentionality of Footprint roof fire itself, the events after the fire may be 

suggestive of an unintentional fire. This portion of research is ongoing.  

1. If the remains were buried after the fire and the third occupation included the 

same group of people from the previous occupation, the post-fire interment 

may suggest that the fire was unintentional as interment was the preferred 

practice. 

2. If the remains were buried after the fire but the third occupation did not 

include the same group from the previous occupation, OR if the remains were 
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not actually buried in pits A and B (Patterson Provenience is not accurate), 

the intentionality of the roof fire cannot be proposed.  

While a select few sets of remains have been associated with a possibly violent 

death prior to burning, these remains are more likely to be linked to the remains burned 

in the roof fire as there is exceedingly little evidence, including zero evidence of peri-

mortem trauma, to support a theory of violence coupled with fire. 

Timelines 

 In light of the outcomes of this study, a few edits to Green’s (1986: 73-74) new 

timeline are proposed (edits italicized). 

1. Original room constructed after partial excavation and leveling ground, and 

with trough extending entire length of room. 

2. Room improved by some replastering and construction of rear platform.  

3. Burial pits A, B, and C dug. Partially burned, possibly cremated, remains 

interred in pit C. Room abandoned. 

4. Layer of fairly clean sand and gravel spread over floor, and room re-occupied 

for brief interval. 

5. Burial pits may have been re-opened at this time. Occupation ended 

(removed from timeline: “by violence and slaughter with human bones 

scattered about room.”). Room used as charnel house with remains in various 

states of decomposition on the room floor.  

6. Roof burned and collapsed.  

7. Partial filling over roof debris, after which oblong pits labeled “empty graves” 

in Figure 32 were dug, burial pits A and B (removed: “probably”) re-opened 
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for the interment of the remains burned in the roof fire, and a shallow pit dug 

for burial of the ten skulls shown in Figure 34.  

Consequences of this Study 

 This study seriously calls into question the violence/massacre/warfare theories 

surrounding the end of the second occupation at Footprint. The roof fire marked a point 

between the second and third occupations; therefore, this study’s conclusions 

disregarding violence only pertains to the group of remains present at this point. 

Because so many elements could not be associated with a reconstructed individual, it is 

unclear exactly which remains in the collection belong to individuals that were burned or 

were of the second occupation.  Still, Green’s (1986) theory of “violence and slaughter” 

at the end of the second occupation is not supported by evidence of peri-mortem 

trauma indicative of mass death. 

 The study also helps to place cultural practices into context with contemporary 

surrounding communities and cultures. Footprint site, although under the Antelope 

Creek phase umbrella, exhibits features that deviate greatly from the normative 

Antelope Creek pattern. The mortuary pattern in particular appears to be varied and 

based on the occupation (earliest, second, and final occupation). For example, the use 

of a charnel house as seen at least with the second occupation, is more typical of Plains 

cultures in areas further north in Kansas and Nebraska.  

Challenges within the Study 

 The Footprint site is a difficult site to study for many reasons. First, excavation 

data and reports are brief and lack detail, especially in regard to the skeletal material. A 

large amount of highly fragmentary skeletal material was recovered but not 
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subsequently labeled or cataloged, leading to commingling and loss of provenience. 

Moore-Jansen et al. has provided a vast amount of data from their research that has 

helped alleviate many of the problems with commingling.  

 The data provided by Moore-Jansen et al. in the form of photographs and an 

extensive database is considerable and at times difficult to work with as the data was 

not collected or documented by this researcher. The database itself holds nearly 

180,000 fields of data creating a data set ripe for a high margin of error, especially when 

trying to pull specific sets of detail from it. Also, this study was done without direct 

contact with the bones. Although this researcher was unable to interpret the burn by 

viewing the bones themselves, records and photographs taken of the bones were used. 

Because the photographs were taken for the purpose of documentation and not future 

analysis, some photographs were difficult to use for deciphering burn lesion types. For 

example, photographs of charred bone that had been treated with a lacquer often had a 

similar sheened appearance as bones with flesh burn.  

Especially considering the exceptionally unique mortuary pattern seen at the site, 

the state of the collection and excavation records is unfortunate. Still, some information 

has been gleamed from the assemblage and as research continues, much more light 

should be shed on the experiences and culture of the people of Footprint. 

Future Research Potential 

 Research potential for any skeletal collection is seemingly unending, and the 

Footprint collection is certainly no exception especially considering the relative lack of 

research that has been accomplished. Moore-Jansen and the WSU-BAL continues to 

complete research using the data collected prior to repatriation, and includes 
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assessments on the sites contribution to mortuary variability across the Antelope Creek 

Phase (Ackerman 2011, personal communication), peri-mortem traumatic lesions, and 

biological distance using cranial data (Moore-Jansen et al. 2011). 

 This study is ongoing. Thus, all conclusions reflect the continuing process of the 

ongoing data analysis and the developing understanding and interpretation of the 

archaeological context of the Footprint site up to this point. The planning of 

experimental studies regarding delamination of cranial material and the spatial burn 

patterning from a roof fire similar to that seen at Footprint are currently underway. Not 

analyzed yet are the more detailed records regarding the surface of burn (endo- and 

ectocranial, exterior and interior surface) and the presence of burn along the edge of 

broken bone. While there are examples of burn on each of these surfaces, the numbers 

and associated reconstructed individuals has not yet been evaluated. These burn 

patterns could indicate bone breakage as occurring after the burn event. This evaluation 

would also benefit from an analysis of areas not burned, especially on elements that are 

burned to some extent, as an appraisal of areas protected from fire. Also, a more 

detailed analysis of each reconstructed individual is warranted, including detailed 

skeletal maps of burn and other lesions across the reconstructed skeleton. These 

studies are in the planning stage, as well as a study evaluating the effects of a surface 

fire (similar to the roof fire at Footprint) on shallowly buried remains.  
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Figure A.1: Contour Map of Footprint Site (Green 1986: 69) 
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Figure A.2: Cross-section of Room I. (Green 1986: 74) 


