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Preface

Thermally altered remains continue to pose a particular challenge to forensic
practitioners tasked with their analysis and interpretation; consequently, it is a
highly dynamic aspect of forensic science, with constant development and inno-
vation, both in the field and in the lab.

The idea of this book originally arose from a workshop titled: “Some like it hot:
A forensic analysis of burnt remains,” which we presented at the American
Academy of Forensic Sciences’ 70th annual meeting in Seattle, 2018. Each of us
having spent a significant portion of our careers working with and researching
burnt remains from the angle of our respective disciplines (forensic anthropology,
forensic odontology, molecular biology, and analytical chemistry), our aim was to
gather forensic specialists at the forefront of their métiers in the study of burnt
human remains, to provide a fresh look at the complexities involved in their
recovery, analysis, and interpretation, as well as to present the most cutting edge
research trends to tackle these forensic puzzles.

The overwhelming interest and feedback we received after the workshop high-
lighted the potential relevance of an updated textbook on the subject matter. This
volume does not aim to replace, but rather build on and complement the existing
excellent books covering the topic of burnt remains, such as Schmidt and Symes’
2008/2015 The Analysis of Burned Human Remains, Thompson'’s 2015 The Archaeology
of Cremation: Burned Human Remains in Funerary Studies, Symes and Dirkmaat’s
2012 Recovery and Interpretation of Human Remains, and Fairgrieve’s 2007 Forensic
Cremation: Recovery and Analysis.

Understanding the changes undergone by bodies when subjected to fire is of
paramount importance for not only the determination of identity, but also the
reconstruction of the events leading up to incineration and the determination of
cause and manner of death. Therefore this book takes a novel and multidisci-
plinary approach to tackle the subject of burnt human remains. It is divided into
four main sections. After a review of the History of the Study of Burnt Remains
(Chapter 1), the first section focuses on the Search and Recovery of Burnt Human
Remains from the Fire Scene (Chapters 2-4), delving into aspects such as scene
analysis and interpretation for crime scene and death investigators, as well as
search and recovery techniques to preserve forensic anthropologically and odont-
ologically relevant material, context, and information. The second section looks at
the Examination and Identification of Burnt Human Remains (Chapters 5-10).
This includes detailing traditional and new approaches to classifying the degree of
burn trauma, discussing the application of forensic medicine to determining the
cause and manner of death in burnt remains, skeletal alterations though thermal
exposure and the resulting challenges for biological profile estimation. It further
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tackles the role of forensic odontology in the identification process of burn vic-
tims, as well as a review of novel and established approaches to trauma analysis
on burnt skeletal remains. Section three looks at Analytical Approaches to the
Analysis of Burnt Bone (Chapters 11-17). It covers the biochemical and structural
alterations of bone subjected to fire and analytical techniques to observe and
quantify them and correlating changes to temperature and exposure time, fol-
lowed by a chapter on molecular changes and DNA profiling techniques from
burnt bone, pointing out challenges, methods, and case examples. Further in this
section, the classical approach of calorimetry to determine the degree of heat
exposure is re-examined, as is the use of histology in order to distinguish human
from non-human burnt bone fragments with a discussion on limitations to the
technique. It elaborates how isotopic and elemental analysis on burnt bone can be
used to reconstruct a person’s mobility in vivo, as well as in some instances shed
light on the burning conditions. A further chapter discusses the application of dif-
ferent imaging techniques, both 2D and 3D, which can be used for the analysis of
heat-induced bone. The section closes with a presentation on the first reference
collection of burnt remains, highlighting the availability of this skeletal assem-
blage for researchers, aiming to inspire more research in the field. The book finally
concludes with a section on Case Studies (Chapters 18-22); following a statistical
review of 44 years of forensic anthropology casework brought to the Smithsonian
Institution in the Washington, DC area, four further chapters discuss the experi-
ence of their respective authors during casework in Brazil, the USA, and
Afghanistan, giving not only practical, but furthermore international insights into
the type of scenarios that law enforcement, medical examiners, and forensic
anthropologists may find themselves confronted with regarding burned human
remains. The final chapter constitutes an archaeological “cold case” — the analysis
of the victims of the AD 79 eruption of Mount Vesuvius.

This book is intended to bridge the gap between research and practice. It is
designed to be a “one-stop-shop” on the topic of burnt remains, and we are hop-
ing it will become a valuable new resource for practitioners, academics, students,
and the interested layperson alike. It is our aim to promote a multi- and interdis-
ciplinary approach when facing burnt remains in case work and to inspire an
increase in research in this ever-evolving field.

We would like to thank all contributing authors for agreeing to be part of this
project and sharing their valuable insights and experiences. Thanks also to our
editors at Wiley for their support and patience in the process of turning this project
from an idea to a reality. And finally, thanks to you, our reader, for considering
this book for your library. We hope it fulfills your expectations.

Sarah Ellingham

Joe Adserias-Garriga
Sara C. Zapico
Douglas H. Ubelaker



Series Preface

The forensic sciences represent diverse, dynamic fields that seek to utilize the very
best techniques available to address legal issues. Fueled by advances in technology,
research and methodology, as well as new case applications, the forensic sciences
continue to evolve. Forensic scientists strive to improve their analyses and inter-
pretations of evidence and to remain cognizant of the latest advancements. This
series results from a collaborative effort between the American Academy of
Forensic Sciences (AAFS) and Wiley to publish a select number of books that
relate closely to the activities and Objectives of the AAFS. The book series reflects
the goals of the AAFS to encourage quality scholarship and publication in the
forensic sciences. Proposals for publication in the series are reviewed by a
committee established for that purpose by the AAFS and also reviewed by Wiley.

The AAFS was founded in 1948 and represents a multidisciplinary professional
organization that provides leadership to advance science and its application to the
legal system. The 11 sections of the AAFS consist of Criminalistics, Digital and
Multimedia Sciences, Engineering Sciences, General, Pathology/Biology,
Questioned Documents, Jurisprudence, Anthropology, Toxicology, Odontology,
and Psychiatry and Behavioral Science. There are over 7000 members of the
AAFS, originating from all 50 States of the United States and many countries
beyond. This series reflects global AAFS membership interest in new research,
scholarship, and publication in the forensic sciences.

Zeno Geradts
University of Amsterdam
The Netherlands
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