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AS2 Experimental Analysis of Burned Human Remains
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After attending this presentation, attendees will better understand the soft tissue and skeletal changes that occur to human remains
as a result of a fire. Attendees will learn which variables are strongly correlated and can potentially be used to predict fire conditions.

This presentation will impact the forensic science community by describing the experimental analysis of burned human remains,
while also highlighting important variables in fires that alter remains. This work will be the start of creating a new model to investigate
fire-related damage to soft and skeletal tissue, which will prove important in aiding investigators who are building a legal case.

Currently, forensic anthropologists use the Crow-Glassman Scale (CGS) to analyze burned remains.! This scale progresses quickly
from blistering to fragmentation in only five stages, without descriptions of times or temperatures that contribute to these changes. The
scale can also be fairly subjective as it does not quantify surface area or percentage of body affected. As such, descriptions of burned
bodies from pathologists and medical examiners are often inconsistent with those provided by forensic anthropologists.>* The challenge
at hand is to bridge the work between the various practitioners of the forensic sciences, all of whom may examine the same remains.
Therefore, this pilot study employs a subset of data that seeks to develop a method more applicable to remains encountered in fires. This
initial study employs the CGS as a first step in analysis and identifies variables that are significant in creating the conditions observed.
The next step of this study will be to employ a larger dataset with additional variables to develop a more detailed descriptive model of
burned human remains.

The initial study involves data collected in 2015. Observational experiments involved the burning of six donated human cadavers as
part of the San Luis Obispo Fire Investigation Strike Team training course. Three cadavers were placed in vehicle fires and the other three
in structural fires. All physical alterations to both soft and skeletal tissues were documented with digital photography and thermocouples
within the fire environment. The visual assessment of the burned bodies was guided by the existing CGS and supplemented by additional
descriptions of time and temperatures. Skin splits, subcutaneous fat exposure, muscle exposure, and presence or absence of soft tissue
color banding were among the soft tissue variables recorded for each individual. Skeletal color banding, percent fragmented, and
percent charring were among the skeletal changes recorded.

Individuals exhibited varying degrees of heat-related damage. The physical alterations were found to differ depending on fire
environment, temperature, duration, and location of remains within each context. A majority of the remains from the car fires remained
intact, with limited soft tissue loss and bone exposure, consistent with a CGS score of two; however, one individual exhibited calcination
on the skull, upper and lower limbs, hands, and feet, which was absent in the other individuals, and is consistent with a CGS score of
five. This individual also exhibited heat-related fracturing on both upper and lower limbs, a feature also absent in the other sets of
remains. The variability in heat-related damage can be explained by this individual’s placement in the trunk, longer exposure to heat,
and increased temperatures.

Remains from the structural fires exhibited partial soft tissue loss and soft tissue color banding, which was concentrated at the lower
and upper limbs, feet, and hands, consistent with a CGS score of two. None of the individuals in the structure fires exhibited bone
exposure or fragmentation as seen with the car fire remains. The structure fire remains also exhibited a larger percentage of soft tissue
color banding than the car fire remains. The variability found between vehicular and structural fires is due to variations in the type of
environment, followed by the duration and temperatures of exposure.

Overall, the six individuals in this study demonstrate variability in heat-related damage. The initial results demonstrate there are
differences between type of fire environment and duration, illustrating the possibility of modeling heat-related conditions. As data
collection progresses, a more robust model can be created to predict fire conditions based on damage to soft and skeletal tissues.
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