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\/ Special Sessions—2022

S1 Interdisciplinary Symposium: Problems of Today and Solutions for Tomorrow

Christopher M. Milroy, MD, LLB*, University of Ottawa, Ottawa Hospital, Ottawa, Ontario, Canada, Paul Messner, JD*, Dry Ridge, KY; James L.
Caruso, MD¥*, Office of the Chief Medical Examiner/Coroner, Denver, CO; Lucy Davis, BHS, LDH Consultants, LLC, Pikeville, KY; Heidi
Eldridge, PhD*, RTI International, Research Triangle Park, NC; Roderick T. Kennedy, JD, Los Ranchos, NM; Barry Logan, PhD, NMS Labs,
Horsham, PA

Learning Overview: After attending this presentation, attendees will have a greater understanding of current challenges in multiple forensic science
disciplines, death investigations, and in the courts.

Impact Statement: This presentation will impact the forensic sciences community by offering various perspectives regarding current issues and
possible future solutions.

This session will present various perspectives as they relate to forensic science, medicine, and the courts including: workload and workforce issues in
forensic pathology and their impact on death investigations; the analytical challenges presented by the rapid development of illicit novel psychoactive
substances; why standards created by the Academy Standards Board (ASB) are crucial to forensic science; and how pattern recognition discipline
validity challenges are being addressed. The symposium will also discuss why courts are both reluctant to recognize challenges to previously accepted
forensic science techniques and resistant to admitting evolved techniques.

Forensic Science Disciplines, Death Investigation, Court
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S2 Young Forensic Scientist Forum (YFSF) Special Session: Meeting and Overcoming Challenges Faced
by Young Forensic Scientists

Zain Bhaloo, MSc*, Canada Border Services Agency, Ottawa, Ontario, Canada; Hannah Simmons, BS*, Dirk Vastrick Presents, Spokane Valley, WA;
Timothy Campbell, BSc*, Canada Border Services Agency, Ottawa, Ontario, Canada,; Kelly Freeman, MS* Houston Forensic Science Center,
Houston, TX; Cheryl Hunter*®, American Academy of Forensic Sciences, Colorado Springs, CO; Brian Janysek, MFS* Oakton, VA; Modhuparna
Manna, BTech*, Louisiana State University, Baton Rouge, LA; Robert Lynch, BArch*, Haymarket, VA, Carl R. McClary, MS*, ATF, Atlanta, GA; Aja
Moss, MS*, Houston Forensic Science Center, Houston, TX, Jessica Powers, MS*,; Houston Forensic Science Center, Houston, TX; Joe Trevino, MS¥,
Forensic Investigations, Sunnyside, NY; Dirk Vastrick, BA*, Dirk Vastrick Presents, Spokane Valley, WA, Molly Van Buren, MSc*, Houston Forensic
Science Center, Houston, TX; Matthew R. Wood, PhD*, Ocean County Sheriff’s Department, Forensic Science Laboratory, Toms River, NJ

Learning Overview: The YFSF will aim to bring to light some of these challenges and more importantly, highlight how the members and attendees
of our very own American Academy of Forensic Science met these challenges head on, rose to the occasion and circumvented these challenges in order
to get to their current positions.

Impact Statement: The impact of this Special Session will focus mostly on, but not exclusively on, the younger forensic scientists who are still in the
process of trying to get to their "dream job". We say not exclusively because the age of the person will never dictate their entrance into a new career in
forensics, therefore anyone and everyone can and will benefit from the information provided in this Special Session.

This session is designed from the ground up and tailored to the Young Forensic Scientists Forum attendees as well as any members of the AAFS who
are or were experiencing difficulties in the transition from Student to Professional. So many hurdles are present in this journey, many of which young
scientists are completely unprepared for: building and updating resumes, job interviewing skills and techniques, proper and efficient networking, and
all the mistakes, difficulties and challenges in between.

YFSF, Forensics, Special Session
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S3 Tale of the Tape—The Media’s Impact on Forensic Science Cases

J.C.U. Downs, MD*, forensX, LLC, Charleston, SC; Tanisha Henson, JD*, Maricopa County District Attorney’s Office, Phoenix, AZ; Barry Fisher,
MBA, MS*, NIJ, Indio, CA; John Fudenberg, MBA* IACME, Las Vegas, NV; Judy Melink, MD*, PathologyExpert, Inc., San Francisco, CA; Bobbi
Jo O’Neal, RN*, Charleston County, North Charleston, SC; Greg Ramey, MPA¥*, Lafayette, GA; Edwin P. Stevens, APS Films LLC, Glendale, CA

Learning Overview: Attendees can expect to learn about the impact that media can and does have on forensic casework at multiple levels and how to
successfully engage with journalists while maintaining objectivity in casework.

Impact Statement: This presentation will impact the forensic science community by showing documented pitfalls and successes in various media and
forensic science professionals in handling casework and suggest strategies for future improvement in the flow of information while protecting necessary
information.

Forensics professionals are keenly aware of the impact their services have on cases. Part and parcel of this is intense public interest in and scrutiny of
casework. One need only do a brief internet search to find over 1.5 million hits for “case of the century,” including references to the accompanying
media frenzies associated therewith. In many settings, the players—forensics experts and the media—are placed at seeming odds with each other, in a
real or perceived effort to control information flow. Comfort comes in knowing that the crucible of second-guessing burns hot—but only until the next
such case comes along. As this cycle of investigation-analysis-court-critique-resolution repeats, lessons are available for those willing to learn from
their forebearers. As Voltaire asked, “Is there anyone so wise as to learn by the experience of others?”

All cases begin at the scene, where experience teaches many cases are won or lost based upon how a scene is processed and how an initial investigation
commences. Los Angeles County, CA, is an enormous jurisdiction and no stranger to high-profile cases, including O.J. Simpson, Phil Specter, The
Night Stalker, and too many others to count. A discussion of lessons learned from decades of leading the forensic laboratory analysis of such high
profile cases provides valuable insights into the “dos” and “don’ts” of casework.

High-interest cases, far from being limited to major jurisdictions, can literally occur anywhere and at any time. Case in point, 20 years ago a sleepy
northwest Georgia community of just over 60,000 people became home to a macabre nightmare of a case—an originally unknown number of human
remains (later tallied at 339) was found literally dumped in and around the grounds of a family compound surrounding an operating crematory. Nothing
similar on such a scale had been encountered before or since. The primary investigators had to deal with not only the casework to be done in order to
identify the deceased and to prove criminal charges, but had to simultaneously inform the public while preventing the media from interfering with
investigators’ duties. Issues encountered along the way proved challenging but a (partial, at least) successful case resolution followed, thanks to good
public relations anchoring good detective work.

Many jurisdictions conduct exhaustive preparatory exercises in order to be ready to face possible future mass disaster scenarios. Large or small, one
can never be ready for all scenarios. The task of primary medicolegal death investigation falls in many jurisdictions on the coroner, who must be
prepared for any death(s) falling under their jurisdiction. One of the worst-case situations involves mass shooting fatalities. These happen suddenly and
without warning. The Las Vegas shooting is an example of such a potentially overwhelming investigation. Lessons learned from the experience provide
insights in readiness if such awful acts occur again. Although fortunately involving fewer fatalities, smaller-scale investigations can be no less troubling
and warrant similar media scrutiny. The racially motivated slaying of nine parishioners with clergy at a Bible study group shocked a city, a nation, and
the world. How could this happen here? In a city not unfamiliar with shocking cases (nine firefighters dead in the line of duty, a suspect shot in the
back while fleeing, and the like),these are another day at the office for a medicolegal death investigator.

When the deceased come in, the task of examination of the remains and telling their story falls upon the forensic pathologist. As with other forensics
professionals, the stories are waiting to be told, awaiting only an attentive ear and an eloquent voice. Personal recollections of the medical examiner
can make for best-selling non-fiction. But, are there lessons to be learned about and in the telling?

Eventually, the press interest in cases comes to center on the courtroom where evidence—good or bad—is presented to a presumably objective arbiter
of fact. With intense pre-trial and in-trial scrutiny, including live televised trials, attorneys have had to adapt and perfect new strategies to best present
their cases. Lessons learned from a career trial criminal defense attorney (ongoing) —turned-TV journalist offer a unique perspective on the good, the
bad, and the ugly of courtroom as entertainment and the media as fact source.

Often downplayed in the entire media hoopla surrounding a case is the victim, without whom there would be no story. Every victim has a story, but
not everyone has someone to tell it. In a unique circumstance, the surviving family can tell the decedent’s tale in such a way as to capture not only
public but also professional interest. The session closes with the brother of a homicide victim, who shared his sister’s story in an award-winning
documentary. The session will close with a special screening of her story: Alice is still dead.

In the “sweet science” of pugilism, participants are assessed according to their literal physical dimensions—the “tale of the tape.” In the modern era of
ubiquitous video, the forensic sciences have been and continue to be judged based on a different, but no less real physical comparison: the taped record
of events. Properly anticipated and thoughtfully pursued, information flow can be successfully managed and utilized, leaving both sides, the pursuit of
truth and the quest for justice, as winners.

Media, Scrutiny, Journalism
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BS1  The Path Forward Continues: What’s Happening in Forensic Standards

Teresa Ambrosius, BA*, American Academy of Forensic Sciences, Colorado Springs, CO; Allison Getz, MS*, National Institute of Standards and
Technology,; Gaithersburg, MD; Karen Reczek, MS*, National Institute of Standards and Technology, Gaithersburg, MD

Learning Objective: Participants will learn about updates in standards development in the United States and internationally from United States
Standards Developing Organizations (SDOs). Participants will also get an update from the Organization of Scientific Area Committees (OSAC) for
Forensic Science regarding how they are working with the SDOs and encouraging forensic science service providers to implement standards.

Participants will gain a better understanding of the progress of consensus standards development, including submission, drafting, public and committee
commenting and resolutions, and finalization. Participants will also realize the importance of public input into the standards process and will learn how
to participate, even if they are not part of an SDO consensus body or committee.

Impact Statement: The 2009 National Research Council (NRC) stressed the lack of standardization in forensics. The advent of OSAC, administered
by the National Institute of Standards and Technology (NIST), and the AAFS Standards Board (ASB) has resulted in several years of concerted efforts
to identify gaps in needed standards and begin their development using the voluntary consensus standards development process. All forensic
professionals need to be aware of new and emerging standards in the various forensic disciplines, their importance, and how they can be implemented.

In 2009, the NRC published the Report, Strengthening Forensic Science in the United States: A Path Forward, which summarized the challenges facing
the forensics community and the lack of mandatory standardization, certification, and accreditation. From this report, the Department of Justice (DOJ)
and the NIST signed a Memorandum of Understanding that led to the establishment of the National Commission on Forensic Science (NCFS) and the
NIST-administered OSAC for Forensic Science.

Presenters will provide an overview of the standards currently in development, those soon to be published, and the new standards published by various
SDOs. New standards include those related to interdisciplinary topics, such as evidence collection and labeling, interpretation and reporting, and
discipline-specific standards in the areas of criminalistics, toxicology, digital evidence, anthropology, facial recognition, photography, biology, pattern
evidence, and crime and fire scene investigation, with a focus on terminology, measurement uncertainty, measurement traceability, quality assurance,
and calibration.

Presenters will describe the process that a document goes through from inception through drafting, commenting, voting, and publication. This overview
will give participants the education they need to participate in the standards development process.

OSAC has been working closely with various SDOs to bring the community together to define requirements for disciplines to submit standards through
the development process. OSAC’s role in the standards development process and promotion of implementation of these standards will also be covered.

Standards, Consensus, Forensic Science
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BS2  Autopsy of a Crime Lab: The Evolving Approaches Toward Forensic Evidence in Court

Brandon Garrett, JD*, Duke University School of Law, Durham, NC

Learning Overview: This presentation will survey the current state of litigation and judicial review of admissibility of forensic evidence, as well as
providing an overview of a recent book, Autopsy of a Crime Lab, that surveys the sources of error in forensic work and approaches designed to improve
the process and safeguard reliability.

Impact Statement: This presentation will provide an overview of the book, but particularly focus on legal research and developments in the courts as
judges have evolved in their approach toward forensic evidence. Studies examining how lay jurors evaluate forensic testimony in court will be
summarized.

“That’s not my fingerprint, your honor,” said the defendant after Federal Bureau of Investigation (FBI) experts reported a “100-percent identification.”
They were each wrong, and Brandon Mayfield was later cleared. How does error, even in high-profile cases, occur? Is it the quality of the latent
fingerprint, the role of databases, individual examiner error, cognitive bias, or uncertainty inherent in a method that can lead to error? How should
lawmakers, labs, and courts approach each of these challenges? The recently published book, Autopsy of a Crime Lab, is the first to catalog the sources
of error behind a range of well-known forensic evidence, from fingerprints and firearms to forensic algorithms. At the crime scene, the book explores
the need for scientific standards regarding evidence collection. Moving to the lab, the book explores quality controls, human factors, and the need for
further studies to validate basic premises of widely accepted techniques. Turning to individual experts, the book asks how proficiency tests could be
used to better assess individual performance, and the need for standards governing report writing and testimony. Reaching the courtroom, the book
examines how concepts of judicial gatekeeping have slowly evolved, regarding discovery, testimony, and expert admissibility.

Taking us into the lives of the wrongfully convicted or nearly convicted, into crime labs rocked by scandal, and onto the front lines of promising reform
efforts driven by professionals and researchers alike, Autopsy of a Crime Lab describes the forensic landscape and recent efforts to place evidence,
from the crime scene to the laboratory to the courtroom, on a sound scientific footing.

Gatekeeping, Testimony, Daubert
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BS3  Procedures for Breaking the Zodiac Killer’s Code

Jeanne Anderson*, Federal Bureau of Investigation Laboratory, Quantico, VA; David Oranchak*, Roanoke, VA

Learning Overview: Attendees will learn about the forensic cryptanalysis of the Zodiac Killer’s 50-year old unsolved cipher, how this code was
broken, and the procedures used by the Federal Bureau of Investigation (FBI) Laboratory in cases such as this.

Impact Statement: This presentation impacts the forensic science community by bringing awareness of forensic codebreaking capabilities.

The field of forensic cryptanalysis, or codebreaking, is a little-known but well-established forensic discipline that, when applied, can produce reliable
and informative results. Cryptanalysis can be applied to records of illicit businesses, such as drug distribution or manufacturing, human smuggling, and
commercial sex, as well as coded messages.

The FBI Laboratory houses the Cryptanalysis and Racketeering Records Unit (CRRU) and is staffed with forensic cryptanalyst examiners trained to
decipher coded messages and cryptic illicit business records. This forensic analysis relies on standard operating procedures based on steps developed
in the early 1900s by a United States Army cryptologist and that remain accepted by forensic and academic cryptologic communities today. These
procedures provide a framework for the analysis of codes and records that apply regardless of crime, context, or record type. Despite this framework’s
historical basis, it remains largely unknown by the forensic community; this presentation will inform attendees about this forensic capability. Further,
this presentation will introduce one such codebreaking case, that of the never-caught Zodiac serial Killer. This case involved a coded message that
remained unsolved for 50 years before it was broken this past December. This development provided the law enforcement community with new material
on an unsolved serial killer case and the cryptologic community with a new encipherment technique that confounded professional and amateur
cryptanalysts for 50 years.

One of the three-person team who broke this message will provide background on techniques employed for over a decade of work on the Zodiac
Killer’s code, including those techniques that eventually helped decrypt this coded message as well as how these techniques may apply to remaining
unsolved coded messages. An FBI Cryptanalyst Forensic Examiner will present on law enforcement’s approach to coded messages, specifically the
standard operating procedures used for analysis of records and codes such as this. Several remaining unsolved coded messages will be introduced for
those interested in applying any of the presented cryptanalytic techniques to actual unsolved codes.

Cryptanalysis, FBI Codebreaking, Zodiac Killer
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BS4  Pursuing Truth Through Forensic Evidence—But Does the Family Believe?

T.L. Williams, MFS*, United States Army Criminal Investigation Command, Quantico, VA; Phillip Curran, MFS*, United States Army Criminal
Investigation Command, Quantico, VA; Tanya Marlow, MFS*, United States Army Criminal Investigation Command, Quantico, VA

WITHDRAWN
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BS5  Helping the Marines Correct the Historical Record: Identifying the Iwo Jima Flag Raisers Using
Photographic Comparison and Facial Recognition

Richard Vorder Bruegge, PhD*, Federal Bureau of Investigation, Quantico, VA

Learning Overview: Attendees will learn how Digital and Multimedia Sciences techniques, including photographic comparison, facial recognition,
and 3D face modeling, were used to help the United States Marine Corps correct the historical record in regard to the individuals depicted in the iconic
“Iwo Jima Flag Raising” photograph by Joe Rosenthal. This case provides an example of how new techniques may be tested against unusual types of
evidence in a matter of historical significance.

Impact Statement: The forensic science community will see an example of how established and innovative forensic science techniques can be “stress
tested” in unusual circumstances to help further define the limits of these techniques.

On February 23, 1945, United States Marines raised an American flag on Mount Suribachi, Iwo Jima. A photograph depicting that event taken by
Associated Press photographer Joseph Rosenthal immediately became iconic in Marine Corps and United States lore, with the image serving as the
basis for the United States Marine Corps War Memorial in Washington, DC, and the National Museum of the Marine Corps in Quantico, VA. While
most Marines will tell you that the individual names of those in the photograph do not matter, historians, and many in the public, want to be able to put
names to the faces.

Previous Marine Corps reviews led to updates of the record in 1947 and 2016, but after the 2016 Huly Board findings were released, historians Dustin
Spence, Stephen Foley, and Brent Westemeyer brought forth additional evidence indicating that further changes were needed. As a result, a third Board
was convened in 2018. This “Bowers Board” requested the assistance of the Federal Bureau of Investigation (FBI) Digital Evidence Laboratory (DEL)
in analyzing photographs and film footage from that day to help establish, once and for all, which Marines are depicted and in which positions around
the flag.

The flag raised in the Rosenthal photograph was the second raised on the summit that day, replacing a smaller one. Several photographers, including
one with a 16-mm movie camera, were also present and captured multiple photographs and film recordings of events on the summit that day,
culminating in a series of celebratory photos known as the “Gung Ho!” photos. The combination of these photographs and film recordings make it
possible to track the movements of various individuals during this sequence and establish their presence through image analysis (photographic
comparison), primarily based on their faces and details of their helmets, clothing, and gear.

Through this examination process, the identities of four of the six individuals around the flagpole in the Rosenthal photo can be established with either
“Strong Support” or “Extremely Strong Support,” while there is “Some Support” or “Limited Support” for the other two. Facial recognition technology
and 3D-facial modeling software were also utilized in support of these analyses. When combined with further information from historical records, these
findings offered a compelling case for the Bowers Board to declare in 2019 that the record is now complete.'

Requests like this—which do not involve criminal or civil litigation—allow multimedia evidence labs to not only stress test their existing standard
procedures on different materials and content, but also allow them to experiment with new techniques and procedures under more “realistic” conditions
than may otherwise be available. In this case, facial recognition technology and 3D-modeling software were utilized in support of traditional image
analysis techniques for photographic comparison. Through this process, potential limitations of these technologies were identified. This presentation
will provide attendees with a better understanding of the process involved in this image analysis examination, as well as how the facial recognition and
3D-modeling software were leveraged in this case, along with the potential limitations.

Reference(s):

I Investigating Iwo: The Flag Raisings in Myth, Memory, & Esprit de Corps. Contributing editor: Breanne Robertson, PhD., Marine Corps
History Division, Quantico, Virginia, 2019, LCCN 2019035917 | ISBN 9781732003071 (Also Available at:
https://www.usmcu.edu/Portals/218/Investigating%20Iwo_WEB2.pdf)

Facial Recognition, Image Analysis, Photographic Comparison
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BS6 Electrical Torture, Electrocution, and Homicide—The Istanbul Protocol

Helmut Brosz, BASc*, Forensic Sciences International Group, Markham, Ontario Canada; Renee Knight, BSFS*, Forensic Sciences International
Group, Markham, Ontario, Canada

Learning Overview: This presentation will provide an overview in identifying electrical torture injuries through a foundational background in body
resistance to electricity and electrocution scenarios. After attending this presentation attendees will: (1) have an understanding of what is Electrical
Shock Torture as defined by the Istanbul Protocol; (2) Mechanisms of Electrocution; and, (3) the variables to be applied in the identification of electrical
torture, injury, and homicide.

Impact Statement: This presentation will impact the forensic science community by improving the ability of Authorities Having Jurisdiction (AHIJ),
including investigators, medical examiners, lawyers, prosecutors, and engineers, to identify when an electrical torture or other electrical incident has
taken place. Attendee knowledge of electrical shock injuries, torture, and homicide will be increased.

AH]J attending to a suspected electrical torture scene or homicide scene involving electrocution sometimes have difficulty discerning between natural
death and death due to electricity. On average in North America, between 500 and 1,100 electrocutions occur annually, including suicide, auto-erotic,
accidental, homicide, etc. The statistics for electrical torture are hard to come by; however, this form of torture “Parilla” appears to be practiced in
certain South American and far Eastern Countries. There are also approximately ten times as many arc flash burn injuries and more than ten times as
many non-fatal electric shocks. Some minor shock situations result in fall reactions that can lead to death and injury. These low-voltage
shocks/electrocutions frequently leave no visible marks on the person. High-voltage electrocutions mostly leave distinctive marks and catastrophic
injuries.

In scenarios involving electrical torture, readily identifiable marks may not always be available. Scenarios involving an individual being shocked in
the presence of water may sometimes obscure contact entry and exit marks. Scene photos, hospital admission notes and sketches, autopsy photos, and
reports are important data to be created, then assembled, studied, and analyzed as set out in the Istanbul Protocol.

The review and study of applicable standards and codes can assist the AHJ or investigator. For example, the Istanbul Protocol provides a definition on
what is deemed as electrical shock torture, the device mechanisms utilized, and the various pathological outcomes of the torture relating to independent
and dependent variables. For electrocution situations, the National Electrical Safety Code (NESC), Occupational Safety and Health Administration
(OSHA) 26CFR1910, 26CFR1926, National Fire Protection Association (NFPA) 70E, and California General Order 95 may apply.

Variables in identifying electrical shock include voltage, body resistance, time, and the paths the current takes through the body. Through these factors,
reconstruction and forensic analysis can be conducted in identifying and interpreting the method and potential motive for electrical torture through case
presentations, examples, and artifacts.

Torture, Electrocution, Istanbul Protocol
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BS7  Forensic Nursing Science: A New Section for a New Scientific Era

Nancy Cabelus, NDP*, University of New Haven, New Haven, CT; Virginia Lynch, MSN*, Forensic Nurse Consultants, International, Divide, CO;
Joyce Williams, DNP*, Stevenson University, Owings Mills, MD; Amy Carney, PhD*, California State University, San Marcos, CA

Learning Overview: After attending this presentation, attendees will have a better understanding of the history of this dynamic discipline, the inception
of forensic nursing worldwide, and how forensic nurses contribute to clinical practice, research, and policy.

Impact Statement: This presentation will impact the forensic science community by presenting exemplars of the application of care of victims,
survivors, and perpetrators of violence of trauma.

In 1991, the American Academy Forensic Sciences (AAFS) distinguished forensic nursing as a scientific discipline.! This pronouncement launched a
movement now recognized worldwide. The following year, the International Association of Forensic Nurses (IAFN) was founded.? In 1995, the
American Nurses Association (ANA) Congress of Nursing Practice bestowed the official status of a nursing specialty upon the science of forensic
nursing.® The forensic aspects of nursing have long existed. Nurses have historically cared for victims of violence—both the living and the dead. In the
17% century, nursing had not yet become a science and midwives filled this role.* Two centuries later, Florence Nightingale established the first aspects
forensic nursing when caring for the war wounded and dead.

Forensic nursing is a dynamic discipline that recognizes human violence and trauma through a contemporary domain of scientific knowledge, health
care, human rights, social justice, public health, and evidence-based practice. Broadly defined, forensic nursing science is nursing applied to the law,
following the long-established exemplar of forensic medical science. Forensic nurses are health care providers qualified in the examination and
evaluation of patients presenting with forensic biomarkers of crime-related trauma and the clinical investigation of questioned deaths. Global violence
and problematic social and cultural situations reinforce the need to define the dynamics, processes, and guidelines for forensic nursing practice as it
evolves and endures change.

Educational requirements to practice in forensic nursing vary. The nurse must have, at a minimum, an Associate’s degree in nursing but a Bachelor’s
degree is preferred. After completing the degree, the nurse must successfully pass the board exam in the state in which they intend to practice. After
practicing clinical nursing for a year or more, s/he may desire to specialize in forensic nursing as a Forensic Nurse Examiner (FNE) generalist or select
a subspecialty of this discipline. Opportunities for role development include the Sexual Assault Forensic Examiner (SANE) course or pursuing the
forensic aspects of training as a legal nurse consultant, accident investigator, mental health nurse practitioner, or nurse death investigator. Educational
opportunities may be offered in risk management agencies, law firms, correctional settings, or domestic violence shelters. Regardless of the specialized
role, forensic nurses work with victims of all ages who have suffered abuse, neglect, sexual assault, trauma, or any other crime-related injuries. Forensic
nurses may practice in hospitals and community settings, typically interfacing with the legal system and treating victims, suspects, or perpetrators of
crime.

Policy development in forensic nursing has evolved as the professional role grows and changes. Across the United States, individual Boards of Nursing
have evaluated the forensic nursing response and the gaps that are filled when forensic nurses work with law enforcement, attorneys, and fellow medical
professionals. As individual states evaluate their Nurse Practice Acts and the impact they have on forensic applications, forensic nurses are examining
the effect that state, national, and federal rules and policies have on their interactions with both individuals and institutions. Forensic nurses also shape
policy, bringing change through advocacy and research.

Graduate forensic nursing programs are available, often online, and require a number of clinical hours (typically 500) in addition to the didactic
requirement of 30—40 credits. Forensic nurses with a graduate degree may opt to teach, conduct research, or in a clinical practice. Advanced practice
forensic nurses may pursue a doctorate degree in forensic nursing research (PhD) or a doctorate with a clinical forensic focus, the Doctor of Nursing
Practice (DNP).

Reference(s):

I Lynch, V.A. Proposal for a new scientific discipline: Forensic nursing. Proceedings of the American Academy of Forensic Sciences, 43 Annual
Scientific Meeting, Anaheim, CA. 1991.

Aiken, M. Forensic nursing record. In: IAFN. Summary reports of presentations: Proceedings of the Founding Meeting of the IAFN. 13—14 August
1992. Minneapolis: IAFN; 1992.

ANA & IAFN. Forensic Nursing: Scope and Standards of Practice. 2nd ed. Silver Spring, Maryland: Nursesbooks.org; 2017.

Camp, F. Gradwold’s Legal Medicine. 3rd ed. Chicago: Yearbook Medical Publication; 1976.

Lynch, V.A., Standing Bear, Z.G. A global perspective in forensic nursing: Challenges for the 21st century. In: Robinson D, Kettles A. (eds.)
Forensic nursing and multidisciplinary care of the mentally disordered offender. London: Jessica Kingsley; 2000. p.249-266. (6) Presenti C.
Membership Manager, IAFN, Personal communication. 11 July 2021.
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W1 Transfer and Persistence of Physical Evidence: Deciphering Implications

Brooke Kammrath, PhD*, Henry C. Lee Institute of Forensic Science and University of New Haven, West Haven, CT; Elaine Pagliaro, JD* Henry C. Lee
Institute of Forensic Science and University of New Haven, West Haven, CT; Peter De Forest DCrim*, John Jay College of Criminal Justice, West Haven, CT;
David San Pietro PhD,* University of New Haven, West Haven, CT; Pauline Leary, PhD*, Federal Resources, Stevensville, MD; Henry Lee, PhD*, Henry C.

Lee Institute of Forensic Science and University of New Haven, West Haven, CT

WITHDRAWN

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -11-



AMERICAN ACADEMY OF
FORENSIC SCIENCES

Workshops—2022

w2 The National Institute of Standards and Technology (NIST) Forensic DNA Activities: Foundations,
Research, and Standards

John Butler PhD¥*, National Institute of Standards and Technology, Gaithersburg, MD,; John Paul Jones, MBA*, National Institute of Standards and
Technology, Gaithersburg, MD; Peter Vallone, PhD*; National Institute of Standards and Technology, Gaithersburg, MD; Sarah Riman, PhD*
National Institute of Standards and Technology, Gaithersburg, MD; Melissa Taylor, BA* National Institute of Standards and Technology,
Gaithersburg, MD; Katherine Gettings, PhD*, National Institute of Standards and Technology, Gaithersburg, MD*; Carolyn R. "Becky" Steffen, MS*,
National Institute of Standards and Technology, Gaithersburg, MD

Learning Overview: This presentation will review activities at NIST involving forensic DNA foundational studies, research, and standards.

Impact Statement: Presentations in this workshop will impact the forensic science community by contributing to an understanding of NIST activities
in advancing knowledge and practice of forensic DNA through foundation studies, focused research, and development of documentary standards.

NIST has been Congressionally-funded to: (1) perform forensic science research, (2) administer the Organization of Scientific Area Committees for
Forensic Science (OSAC) to promulgate scientifically sound standards, and (3) conduct scientific foundation reviews of forensic methods and practices.
The NIST Applied Genetics Group has conducted cutting-edge research in DNA sequencing and other areas of forensic DNA for the past three
decades.1 The OSAC Human Forensic Biology Subcommittee has completed ten standards working with the AAFS Standards Board DNA Consensus
Body.2 Another two dozen documentary standards and best practice recommendations are in development. A DNA mixture interpretation foundation
review was completed in 2021 that identifies and documents what is empirically supported and describes where future efforts are needed.3 Valuable
research on Probabilistic Genotyping Software (PGS) systems has also been conducted in the past year. In conjunction with the National Institute of
Justice (NIJ) Forensic Technology Center of Excellence, NIST began work in 2020 with a DNA Interpretation Human Factors Working Group. Process
maps describing decisions made during forensic DNA measurement and interpretation have been prepared by OSAC and reviewed by the Scientific
Working Group on DNA Analysis Methods (SWGDAM). This workshop examines these various efforts and shows how they are interconnected and
will benefit the forensic DNA community and its stakeholders in the criminal justice system.

Effective training and continuing education are crucial to keep up with evolving forensic DNA technologies and applications. Forensic laboratories
invest in the continuing education of their staff. Universities with forensic science programs seek to prepare their students to be future contributing
caseworkers. Stakeholders in the criminal justice system (e.g., law enforcement personnel, lawyers, and judges) using DNA results also benefit from
regular training and continuing education to understand capabilities and limitations of methods and practices. Forensic scientists, students, and
stakeholders can profit from drawing from a common informative knowledge base.

NIST forensic science efforts identify, consolidate, and share core principles, advance the state-of-the-science, and provide supporting publications and
documentary standards to encourage deeper learning and understanding of forensic DNA. Based in part from the foundation review on DNA mixture
interpretation and through discussions with experienced forensic DNA scientists, an initial list of 500 informative publications across 26 topic categories
in forensic DNA was presented as an AAFS workshop in 2021.4 An update on this list of most valuable publications will be provided as well as
initiatives to provide additional training for practitioners and stakeholders.

Reference(s):

NIST Applied Genetics Group. See https://www.nist.gov/mml/biomolecular-measurement/applied-genetics.

OSAC Human Forensic Biology Subcommittee. See https://www.nist.gov/osac/human-forensic-biology-subcommittee.
See https://www.nist.gov/topics/forensic-science/interdisciplinary-topics/scientific-foundation-reviews.

See https://strbase.nist.gov/pub_pres/AAFS2021-W19-Handouts.pdf.

Eal

DNA Mixture Interpretation, DNA Research, DNA Standards
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W3 Determining Sufficiency for the Identification of Gasoline

Brenda Christy, MS*, Virginia Department of Forensic Science, Norfolk, VA; Reta Newman, MA*, Pinellas County Forensic Laboratory, Largo, FL;
Kelsey Winters, MSFS*, Virginia Department of Forensic Science, Norfolk, VA; Larry Tang, PhD, University of Central Florida, Orlando, FL

Learning Overview: Attendees can expect an overview of the current gasoline identification limitations as well as an introduction to key diagnostic
features of gasoline used in a statistical framework to enhance interpretation and identification.

Impact Statement: This workshop will detail chromatographic peak ratios with varied support for the identification of gasoline as well as a method
to graphically demonstrate the overall statistical support for gasoline in the sample.

Currently, the consensus standard for identification and classification of ignitable liquids and ignitable liquid residues is ASTM E1618-19 Standard
Method for Ignitable Liquid Residues in Extracts from Fire Debris Samples by Gas Chromatography-Mass Spectrometry. The guidance in this standard
is limited to generalities about “the matching of the sample chromatogram with a reference ignitable liquid chromatogram obtained under similar
conditions, noting points of correlation or similarities.” The document goes further to describe “Criteria for the Identification of Gasoline” that include
brief pattern illustrations and hydrocarbon class characteristics. ASTM E1618 lacks definitive guidance for interpreting data when complex matrices
are present that may alter or mimic patterns typified in gasoline. The standard does not have a mechanism to evaluate the strength of a possible
agreement between the unknown sample and a reference ignitable liquid. The result is subjectivity potentially causing two analysts to reach different
conclusions regarding the presence or absence of gasoline in a sample. The information to be presented fills those gaps with a method that is intuitive
to explain and is relevant to fire debris analysts as an extension of what they are doing in the lab. By applying a statistical method based upon peak pair
ratios, the level of subjectivity is greatly reduced and the strength of a potential association between the unknown sample and a reference ignitable
liquid can be easily assessed.

The information to be presented provides instructions to build a sufficiency graph with decision lines to demonstrate the sufficiency of the data for the
identification of gasoline to further strengthen the data interpretation process and provide transparent documentation. The objective of this information
is to make the fire debris analysis process more standard, objective, and transparent by establishing a validated method with quantitative measures that
include the implementation of documentation methodology and verification.

The identification of gasoline in a fire debris sample is dependent on the subjective interpretation of chromatographic peak patterns. As the complexity
of the matrix contributions increases, the subjectivity of the identification also generally increases. Unfortunately, limited information has been
published to assist in the formation of conclusions in the presence of complex matrix. These subjective interpretations can lead to interpretation
inconsistencies among examiners and no objective method for the trier of fact to determine the basis for these conclusions.

In an effort to strengthen data interpretation, an objective, statistically based method for interpreting a sample to support a gasoline identification will
be introduced.1 This methodology directly translates to the visual pattern recognition techniques currently employed in the field and can be completed
by a trained examiner in a short period of time. The developed method mirrors the theoretical sufficiency graph developed for use in friction ridge
analysis, but augments this method by creating plot values that represent the Total Ion Chromatogram (TIC) and Extracted Ion Profile (EIP) features
based upon peak ratios of key diagnostic features. Displayed on a sufficiency graph, these plot values visually demonstrate support for identification
or non-identification of gasoline by placement on the graph with decision lines.

This intermediate workshop is designed for fire debris examiners and will use presentations and hands-on activities to: describe the current state and
limitations of gasoline identification; present the project design and experimental results; direct the attendees in application of the process; demonstrate
software (Excel®) techniques for calculating peak pair ratios and charting results; provide practical exercises for completing an analysis of a complex
sample; and provide discussions on the validation and implementation of the technique in a laboratory setting. A special emphasis will be included on
the chromatographic features showing high statistical support for gasoline.

By the completion of the workshop, the attendee should have the framework to evaluate the sufficiency of gasoline identification using a statistical
method that enhances current visual pattern recognition techniques used in most forensic laboratories.

In order to get the most from the practical exercises of this workshop, each attendee (or group of 2—4 attendees) should have a laptop computer with
Microsoft® Excel® and Agilent® ChemStation® or another Gas Chromatography/Mass Spectrometry (GC/MS) data processing software. Attendees
may, but are not required to, bring hard copies and electronic data files from known gasoline samples acquired using existing laboratory methodologies.

Reference(s):

I Brenda Christy; Kelsey Winters; Alexandria Rossheim; Reta Newman; Larry Tang. A foundational study of fire debris interpretation using
quantitative measures of chromatographic features in gasoline and the use of graphical display to demonstrate data sufficiency. Forensic
Chemistry, Volume 24, 2021, 100337, ISSN 2468-1709, https://doi.org/10.1016/j.forc.2021.100337.
(https://www.sciencedirect.com/science/article/pii/S2468170921000333).

Gasoline, Fire Debris, Interpretation
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w4 The Application of Evaluative Reporting for Forensic Handwriting Examinations

Tobin Tanaka, BSc*, Canada Border Services Agency, Ottawa, Ontario, Canada; Miriam Angel, MS*, Los Angeles Police Department,
Los Angeles, CA

Learning Overview: Attendees will learn how to apply Evaluative Reporting for evidence interpretation and conclusions. Handwriting comparisons
will be used as examples. There will be a short lecture, followed by a demonstration using a mock case. The majority of the class will be hands-on
group practice and feedback.

Impact Statement: This presentation will impact the forensic science community by describing modifications to the current interpretation method and
reporting conventions that can help elucidate the evaluation process and advance forensic document examination as a science.

This workshop will focus on the application of the “Evaluative Approach” to evidence interpretation and reporting conclusions for handwriting
examinations. Using this approach requires no change in the examination and comparison of handwriting but does involve adjustment in the evaluation
if logical reasoning is to be followed. The fundamental principles of this method of forensic interpretation require that evidence be interpreted: (1)
within a framework of relevant case circumstances, (2) by considering at least two competing propositions, and (3) by reporting the probability of the
evidence given the propositions rather than the probability of the propositions themselves. Following these principles will allow the examiner to provide
logically coherent and balanced evaluations.

Attendees will receive mock cases to examine, but not evaluate, prior to commencement of the workshop. The workshop will begin with a brief
introduction of the key principles of the approach and general theory, followed by a demonstration of the method using one of the mock cases distributed
carlier. For the remaining cases, attendees will break into groups and evaluate evidence using the approach. After each group breakout session, class
will reconvene for discussion with the instructors.

The target audience of this workshop is forensic document examiners who are receptive to further awareness of the logic behind the evaluation process.
A prior understanding or exposure to the approach is recommended but not necessary.

Evaluative Reporting, Evidence Interpretation, Conclusions
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W5 Unseen Threats

Agnes Winokur, MS*, DEA, Miami, FL; Michelle Peace, PhD¥, Virginia Commonwealth University, Richmond, VA; Shannon Krauss, PhD¥* RTI
International, Research Triangle Park, NC; Victor Weedn, MD, JD*, Maryland Office of the Chief Medical Examiner, Baltimore, MD, Elizabeth
Zaney, BSc*, Miami-Dade Medical Examiner Department, Miami, FL; Kim Aldy, DO, MS, MBA*, Toxicology Investigators Consortium, Dallas, TX;
Katie Heidere, MSW*, King County Public Health, Seattle, WA, Jason Bory, MS*, CBP, Newark, NJ; Alex Krotulski, PhD* CRSFE, Willow Grove,
PA; Richard Laing, MSc*, Health Canada, Burnaby, British Columbia, Canada

Learning Overview: Attendees will gain a better understanding of public threats in respect to emerging drugs that are not often discussed
(e.g., electronic cigarettes and their role in drug use, the effect of polydrug overdoses in toxicology and emergency rooms, online resources and how
they can be used to predict future emerging drugs, fentanyl supervised consumption sites, and drug concealment techniques). Attendees will also gain
awareness of innovative techniques used to address challenges in these areas (e.g., Direct Analysis in Real Time-Mass Spectrometry [DART®-MS]
for the rapid screening of the chemicals in electronic cigarettes, and real time fatal overdose surveillance).

Impact Statement: Attendees will become aware that drug-related deaths continue to significantly impact communities. There are topics that influence
the illicit drug landscape in these communities that are not frequently discussed.

The dynamic landscape of illicit drugs and its role in overdoses continue to be at the forefront of community efforts in maintaining public safety.
However, there are topics that need more discussion to obtain better clarity on their influence on drug-related deaths. This workshop is geared to raise
awareness of these emerging drug threats that deserve more attention and focus (e.g., electronic cigarettes and their use with drugs, the role of polydrug
in overdoses and the challenges they present in emergency rooms, drug concealment techniques, online sites, fentanyl supervised consumption sites).

This workshop will discuss how electronic cigarettes are being adopted by recreational drug consumers for their culture acceptability and concealability.
E-liquids contain chemicals considered safe for oral consumption, creating an aura of safety for consumers. While the E-cigarette, or Vaping, product
use Associated Lung Injury (EVALI) epidemic exposed the toxic nature of vaping, the e-cig industry has facilitated the public consumption of
recreational drugs. While traditional analytical techniques have been used to characterize the chemical composition of e-liquid formulations and their
resulting aerosols, a more rapid screening technique is highly desired. This workshop will discuss the use of the DART®-MS system and method for
coupling directly with commercial electronic cigarettes without sample preparation.

In addition, the complications of polydrug in toxicology testing and the challenges they present in death determination will be discussed. Interesting
postmortem case studies, involving polydrug overdoses and instances where an unexpected analyte was detected after the initial information told a
different story will be presented. This workshop will also explore the treatment of emergency department patients (with illicit drug overdose symptoms)
and the possible unknown co-exposures that create challenges in treatment.

While mortality data, based on death certificates, are the traditional means of tracking the opioid/drug overdose crisis for law enforcement and public
health, other innovative ways to obtain and evaluate data are being explored. This workshop will show how real time fatal overdose surveillance uses
investigation, in-house drug and paraphernalia testing, rapid toxicology, and family interviews to detect emerging threats and more quickly certify
overdose deaths. Another example is the use of online resources to provide insights into next-generation threats, especially those related to drug use
and emerging synthetic drugs. Online web market sites detail in real time the newest drugs being sold, most of which are produced to evade national
and international regulations. As drugs appear on these sites, discussions on drug use forums (e.g., Reddit) often follow and may be accompanied by
anecdotal information about drug activity and adverse effects. Discussion will include how monitoring these data streams has proven useful for
predicting the next wave of drug threats and better preparing forensic laboratories.

Another area often overlooked is the complex concealment techniques used by drug traffickers to circumvent law enforcement. With constantly
changing drug trends, varying supply routes, and a wide variety of concealment methods, intercepting narcotics coming into the country is never a
straightforward endeavor. An overview of some of the more unique concealment methods utilized by drug traffickers will be presented, as well as some
of the sampling and extraction methods used to prepare these submissions for analyses.

In conclusion, the material presented in this workshop will be geared to bring more clarity to some of the unseen threats affecting drug-related deaths.

Vaping, Polydrug Overdoses, Predicting Drug Threats
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W6 Impairment: A Look at Causes, Data, and Policies

Karen S. Scott PhD*, Arcadia University, Glenside, PA; Sabra Botch-Jones*, MS, Boston University, Boston, MA; Joseph Jones, MS*, North Louisiana
Criminalistics Laboratory, Shreveport, LA; Jana Price, PhD*, National Transportation Safety Board, Washington, DC; Amanda D'Orazio, MSFS*,
NMS Labs, Horsham, PA; Marilyn Huestis, PhD*, Heustis & Smith Toxicology, LLC, Serverna Park, MD; Michael Whitekus, PhD*, Robson Forensic,
Inc., Lancaster, PA; Amanda L.A. Mohr, MS* CFSRE, Willow Grove, PA; Curt Harper, PhD, Alabama Department of Forensic Sciences, Hoover,
AL; Marc LeBeau, PhD*, FBI Laboratory, Quantico, VA

Learning Overview: Attendees of this workshop will gain: (1) expertise in the role of Drug Recognition Experts (DREs) and their role in impairment
investigations; (2) detailed knowledge of the role of fatigue in transportation accidents and an understanding of the factors impacting fatigue; (3) in-
depth knowledge of the most recent recommendations for the toxicological investigation of drug-impaired driving and motor vehicle fatalities; (4) an
appreciation of the roles of alcohol and cannabinoids in driving impairment and various strategies to control their use within the population; (5) an
awareness of the tools available, roadside screening of oral fluid samples, and the policies regarding these samples; and (6) a detailed overview of the
Academy Standards Board (ASB) Standards and the role they play in impairment investigations from testing in the laboratory all the way through to
courtroom testimony.

Impact Statement: This workshop will impact the forensic science community by providing a detailed overview of recent policy changes and current
developments within impairment testing.

From the time a subject is stopped by the police and assessed by a DRE until testimony at court, various policies, data, and circumstances come into
play. This cross disciplinary workshop is equally relevant for forensic toxicologists, policy makers, pathologists, lawyers, and anyone who has a general
interest in impairment.

One of the frequent requests of the forensic toxicologist is to assist the court with impairment determinations. A DRE is an individual who has
successfully completed all phases of the Drug Evaluation and Classification Program’s (DECP) training requirements for certification. A DRE is skilled
in detecting and identifying persons under the influence of drugs and in identifying the category or categories of drugs causing the impairment.

Fatigue-related impairment can result from sleep loss, time of day, time on task, medical issues, drug use, or a combination of those factors. It can
affect cognitive performance in many ways, most notably in a loss of sustained vigilance, which can lead to errors and—in some cases—major safety
events.

The Driving Under the Influence of Drugs (DUID) recommendations were based on a survey sent to laboratories throughout the United States and
Canada about testing practices, scope of testing and cutoffs, matrices tested, and compliance with the 2017 recommendations. Tier I and Tier II scope
and cutoffs for screening and confirmation were re-evaluated and updated based on analysis of the survey results, ongoing research, current levels of
testing, and concentrations in DUID cases.

There is a lack of linear cannabis dose concentration effect and therefore it can present challenges for impairment interpretation. The pharmacokinetics
of A9-Tetrahydrocannabinol (THC) after smoked, vaporized, and oral cannabis will be presented, including the lack of a linear concentration-effect
curve and future drug policies that may lessen the impact of cannabis medicalization and legalization.

Alcohol and cannabis are two of the most frequently detected drugs in serious/fatal injured drivers. Studies of the relative risk of a serious injury or
death from impairment for these two substances range from slightly to extremely increased risk. Studies by the National Highway Traffic Safety
Administration indicate that about 4-6 percent of road users were positive for both alcohol and cannabis in 2020. The combined effect of alcohol and
THC on driving impairment has been studied and found to be greater than either drug effect alone.

Oral fluid has continued to gain popularity as an acceptable matrix for drug detection in impaired driving cases and is an approved specimen in 22
states. There are now available tools designed for screening oral fluid samples at the roadside, considerations for laboratory testing and the
implementation of oral fluid screening in DRE certifications must be put into place.

Polydrug use in DUID cases at different blood alcohol concentrations is often not included in toxicology casework as the focus is placed on alcohol
testing. Other drug trends and a comparison between blood and oral fluid drug concentrations in DUID cases can be important demographic data to
obtain. The impact of stop testing limit programs will evaluated by comparing the advantages and disadvantages of different DUID testing schemes
and workflows.

Forensic toxicology standards published by the Academy Standards Board (ASB) through the American National Standards Institute (ANSI) have led
the way to promoting consistency in common practices within the field. ANSI/ASB Standard 120—Standard for the Analytical Scope and Sensitivity
of Forensic Toxicological Testing of Blood in Impaired Driving Investigation and ANSI/ASB Standard Best Practices Recommendation 037—
Guidelines for Opinions and Testimony in Forensic Toxicology are critical for improving the testing performed in DUID investigations and how
analytical results and expert opinions are presented through courtroom testimony.

Impairment, Standards, Policy
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w7 Histology for Non-Pathologists

Katherine Maloney, MD¥*, Erie County Medical Examiner Office, Buffalo, NY; Milad Webb, MD, PhD*, Hillsborough County Medical Examiner
Office, Tampa, FL; Ashley Perkins, DO¥*, Hillsborough County Medical Examiner Office, Tampa, FL; Omar Rayes, MD*, Wayne County Medical
Examiner Office, Detroit, MI; Teresa Nguyen, MD*, Wayne County Medical Examiner Office, Detroit, MI; Kelly Devers, MD*, Hillsborough County
Medical Examiner Olffice, Tampa, FL

Learning Overview: Attendees of this workshop will learn the basics of histology as well as receive an introduction to the histologic interpretation of
infection and trauma, including trauma to the brain and spinal cord.

Impact Statement: This presentation will impact the forensic science community by providing non-pathologists with an understanding of the process
of histology interpretation and, in particular, its relevance to their forensic specialty.

During their anatomic pathology training, forensic pathologists learn the art of histopathology, which involves looking at small sections of tissues under
the microscope for identification and interpretation. The results of this examination can be used to determine the cause and manner of death, extent and
type of disease process, and nature of identified abnormalities. Although extensive training is provided to pathologists on this topic, little to none is
given to other forensic practitioners, even those whose work can be affected by the results of these examinations. It is not uncommon for histology
findings to be referenced in a court of law in both criminal and civil proceedings. Additionally, while the interpretation of certain findings is nearly
universally agreed upon by well-trained pathologists, others can be fraught with controversy. The goal of this training is to provide non-pathologists
with an introduction to histopathology such that they have an understanding of some of the basic concepts, terminology, and findings.

Histopathology, Infection, Trauma
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W8 Subaerial Weathering of Bone

James Pokines, PhD*, Boston University School of Medicine, Boston, MA

Learning Overview: Attendees of this workshop will learn about the taphonomic processes causing subaerial weathering of bone and how to score
weathering stages following the standard 0-5 scale from Behrensmeyer.1 Participants also will learn about estimation of the Postmortem Interval (PMI)
from the weathering stage and the other types of taphonomic alterations that commonly co-occur with surface exposure and how to tell the effects of
subaerial weathering (cracking, delamination, and bleaching) from other causes that may produce similar effects.

Impact Statement: This workshop will impact forensic practice by teaching standard scoring procedures for subaerially weathered bone and the
procedures for estimating PMI based on those scores. This workshop will encourage participants to gather additional taphonomic data to improve
greater understanding of subaerial weathering and its regional variation.

Taphonomy is the study of an organism’s changes from its death until the recovery of its remains. Multiple environmental processes act upon biological
remains, including directly upon the bone itself. These processes vary by depositional environment and may alter bones in ways that are unique to
remains from that environment. Investigators often recover remains from exposed terrestrial environments, and the bones often present a suite of
distinctive characteristics, including carnivore gnawing, rodent wet- or dry-bone gnawing, algae formation, soil staining, and subaerial weathering.
Recording of these taphonomic alterations is aided by standardization of methods. One of the earliest standardized analytical scales still in use in
forensic anthropology and related disciplines is Behrensmeyer’s stage 0 (unweathered) through 5 (severely weathered/falling apart) scale for bone
weathering.1 Bones undergoing subaerial weathering typically sun-bleach, dry, crack, and flake due to exposure to solar radiation, temperature
fluctuations, freeze-thaw, wetting-drying, and mineral recrystallization. The end result is a fragmented bone that has become part of the lithosphere,
completing its taphonomic cycle.

Significantly, subaerial weathering stages can be used to help estimate the PMI in the “middle” range between the time when decomposition and
entomological studies leave off (typically less than one year) and the time at which radiocarbon dating becomes appropriate. Forensic anthropologists
have few viable options within this interval and often must rely upon artifactual evidence or development of annual rings in tree roots found in direct
association with remains. Subaerial weathering analysis also has the potential for misuse when temporal standards developed in different environments
and species are applied uncritically to human remains to estimate the PMI, and these methodological difficulties are examined in this workshop.

Taphonomic alteration due to subaerial weathering should be distinguished from other sources, including other environments that bleach and/or crack
bone, in order to understand the bone’s recovery context. This patterning includes taphonomic alterations that may link a bone to a certain depositional
setting, such as weathered remains from a surface deposit, even when the bone later gets moved to a new environment. Similarly, the movement of a
bone from its original orientation while remaining in the same general location is often discernible from its subaerial weathering pattern. Since
taphonomic changes vary by environment, regional differences are expected among these types of environments/sources of bone, and workshop
participants are encouraged to gather and disseminate taphonomic data from their own areas so that regional standards can be developed in the future.

Reference(s):
- Behrensmeyer, A.K. (1978) Taphonomic and ecologic information from bone weathering. Palacobiology 4(2):150-162.

Forensic Taphonomy, Subaerial Weathering, Postmortem Interval (PMI)
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w9 Forensic Science Standards Development and Implementation . .. You Want Me to Do What?

Linton Mohammed, PhD*, Forensic Science Consultants, Inc., Poway, CA; ary McKiel, JD*, American Academy of Forensic Sciences, Colorado
Springs, CO; Teresa Ambrosius, BA*, American Academy of Forensic Sciences, Colorado Springs, CO; Linda Wilson, MS, American Academy of
Forensic Sciences, Colorado Springs, CO; Kris Cano, MA*, Scottsdale Police Department, Scottsdale, AZ; Mark Goff, BA* MSP Lansing Laboratory,
Lansing, MI; Jennifer Floyd, BS* Arkansas State Crime Laboratory, Little Rock, AR; Pamela King, JD*, Minnesota Judicial Branch, Rochester, MN

Learning Overview: The goal of this workshop is to discuss the development process of forensic science standards, how these standards are
implemented in crime laboratories, and how they are viewed by the legal profession.

Impact Statement: This presentation will impact the forensic science community by enabling attendees to understand: (1) the process through which
standards are developed and published; (2) issues with implementation of standards in crime laboratories; and (3) how the legal profession views and
assesses the role of standards in court proceedings.

In 2015, the Academy Standards Board (ASB) was formed by the American Academy of Forensic Sciences (AAFS) to address concerns about lack of
standardization in the forensic sciences. Erroneous convictions cast doubt on the scientific merit of some disciplines. It was thought that standardization
would ameliorate these concerns by providing practitioners, attorneys, and the courts with documents procedures and best practices.

ASB is an American National Standards Institute (ANSI) -accredited Standards Development Organization (SDO), and it must meet ANSI’s
requirements before any document can be published. These requirements can be time-consuming, and many practitioners have become frustrated by
the length of time that standard development takes. There have also been concerns about the lack of depth and content in some of the published
standards. This workshop will explain the process through which an ASB document is published, and the reasons why the process cannot be rushed.
Information on commenting on draft documents will be provided so that interested parties can give their input while the standard is in the development
process. This is a very important part of the process that can take time, but is vital in publishing a sound document that meets the consensus of the
stakeholders.

Once the ASB documents are published, crime laboratories may wish to adopt them for their manuals and reference documents. Federal, state, and
local laboratories may each have different issues with implementation of the standards. Presentations will be given by practitioners and a laboratory
director on their experiences in implementing standards in their laboratories. Forensic science does not exist in a vacuum, and the use of standards in
other professions and how forensic science can learn from them will be discussed.

Finally, the value of the standards will, in part, be determined by the legal system. Standards may support the bases for opinions, and the courts will
determine the weight of this evidence. Courts may pay close attention to varying conclusions given by experts who use the same standards, and experts
who used different standards, or none.

Standards, Forensic, Implementation
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W10 Inference From Evidence in Forensic Science and Pathology: Turning Something That Has Been Wrong
Into Something Right

Thomas Young, MD¥*, Heartland Forensic Pathology, LLC, Kansas City, MO; Ljubisa Dragovic, MD*, Oakland County Medical Examiner’s Office,
Pontiac, M1

Learning Overview: After attending this workshop, attendees will have learned which forms of inference—the reasoning involved in drawing
conclusions from evidence—are highly reliable for truth and which forms are highly unreliable. Attendees will also learn how to apply proper inference
to their forensic casework.

Impact Statement: This workshop will impact the forensic science community by revealing how demonstrably incorrect ways of inferring from
evidence have led to numerous injustices from false accusations and incarcerations. This workshop will also disclose a reliable way to infer that is both
scientifically and logically valid.

For several decades, many have criticized the forensic sciences, even to the point where one may wonder if what is purported as courtroom science is
really “scientific.” Ever since DNA testing has repeatedly falsified the sworn statements and opinions of forensic doctors and scientists, the Innocence
Project has leveled criticism at them, citing 52% of wrongful convictions to be from “misapplied forensic science” on their website, only second to the
63% they cite from “eyewitness misidentification.” In recent months and years, the criticism of forensic pathologists has also ramped up due not only
to highly publicized cases but also to research purporting to demonstrate substantial cognitive bias in the ways forensic pathologists draw conclusions.
Even seasoned forensic pathologists recognize the subjectivity of their conclusions. Is there a way for forensic scientists and pathologists truthfully to
offer opinions from the witness stand made “to a reasonable degree of medical/scientific certainty”? Is there a way to put the “science” back into
forensic science and pathology? Is there a way for forensic pathologists and scientists to offer opinions that are reliably truthful and helpful to triers of
fact in a courtroom?

There is. The Inferential Test (IT) is a theorem or tautology of deductive logic applied to the forensic arena that is demonstrably always true, all the
time, under all circumstances. The IT—“One can be reasonably certain if witness accounts of the past are consistent or not consistent with physical
evidence in the present, but one cannot reliably surmise past events from physical evidence unless there is only one plausible explanation for that
evidence”—points out what works and what doesn’t work for drawing conclusions from evidence. This workshop will demonstrate the basis for the IT
in both deductive (what can be guaranteed as truthful) and inductive (what can be asserted as probable) logic. It will also instruct attendees how to
apply the IT properly in forensic casework, using examples from the media and from the case files of both instructors.

Inference, Evidence, Forensic Science and Pathology

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -20 -



ANAFS

AMERICAN ACADEMY OF

FORENSIC SCIENCES

Workshops—2022

W11  Successful Strategies for the Accreditation of Crime Scene Units

Mark Mogle, BS*, U.S. Department of Justice, Washington, DC; Abraham Aysa, JD*, Pacific Architects and Engineers, LLC, Panama City, Panama;
Domingo Villarreal®, Houston Forensic Science Center (Retired), Houston, TX; Alejandro Madrigal, BS*, Pacific Architects and Engineers, LLC,
Weslaco, TX

Learning Overview: After attending this workshop, attendees will have learned about the planning process for the accreditation of crime scene
processes.

Impact Statement: In 2009, the National Academies of Sciences (NAS) issues their landmark Report, Strengthening Forensic Science in the United
States: A Path Forward.1 The Report recommended the accreditation of forensic laboratories and rightfully identified crime scene investigation as part
of the forensic science community. However, since the publication of the Report, the accreditation of crime scene units globally has not kept pace with
other disciplines. This presentation aims to reduce the perceived barriers that may stop an agency from pursuing accreditation of crime scene
investigation processes, resulting in an increasing number of accreditations in this area, and thus improving the quality of forensic science at a systemic
level.

It has been over a decade since the NAS issued their landmark Report on how to strengthen forensic science in the United States which, among other
recommendations, advocated for the international accreditation of forensic services. Since the issuance of the report, the number of domestic and
international forensic laboratories accredited under the applicable standards issued by the International Organization for Standardization (ISO) has
increased dramatically. However, while most people agree that quality begins at the crime scene, the accreditation of crime scene activities has
significantly lagged behind other forensic disciplines.

This workshop aims to address the misconceptions that may be stopping agencies from pursuing accreditation in crime scene processing. This workshop
will share experiences in successfully supporting the accreditation of crime scene units both in the United States and internationally. A useful framework
will be offered to manage the accreditation process and guidance on building a quality management system. Specific suggestions will be offered of
how to address the ISO accreditation standards commonly viewed as barriers to accreditation of crime scene units such as measurement of uncertainty,
proficiency testing, and validation. The workshop content will not be specific to any one accrediting body but will cover the general requirements under
the ISO standards as well as the supplemental guidelines issued by the International Laboratory Accreditation Cooperative (ILAC) G19:2014—Modules
in a Forensic Science Process.

Last, the workshop will cover the role of management in an effective quality system to include communication with stakeholders, management reviews,
and dealing with non-conformities as they arise. Effective management is essential to extracting value out of accreditation. Accreditation requires not
only an investment in time and money, but the desire for change, including modifications in work processes and organizational culture. The workshop
will address resistance to change that may also inhibit the accreditation process by providing examples of how resistance has presented itself in past
situations and suggestions on how it can be mitigated.

Reference(s):
- National Research Council. 2009. Strengthening Forensic Science in the United States: A Path Forward. Washington, DC: The National
Academies Press. https://doi.org/10.17226/12589.

Accreditation, Quality, Crime Scene
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W12 Forensic Postmortem Radiology: Crossing the Border Between Radiology and Pathology

Michael Thali, MD¥*, Institute of Forensic Medicine, University of Zurich, Zurich, Switzerland; Jeroen Kroll, MSc*, Department of Radiology, Forensic
Radiology Maastricht University Medical Center, Maastricht, AZ, Netherlands; Natalie Adolpho, PhD*, Office of Medical Investigator University of
New Mexico, Albuquerque, NM; Christopher O'Donnell, MBBS¥*, Victoria Insitute of Forensic Medicine, Brandon Park, Victoria, Australia; Edward
Mazuchowski, MD, PhD*, Autopsy and Forensic Pathology, Health Network Laboratories, Allentown, PA; Rick van Rijn, MD, PhD¥*, Department of
Forensic Medicine, Netherlands Forensic Institute, Amsterdam, AZ, Netherlands; Lars Oesterhelweg, MD¥*, Institute of Forensic Medicine,
Charite Universitatsmedizin Berlin, Berlin, Germany, Fabrice Dedouit, MD, PhD*, Forensic Department University Hospital of Toulouse, Toulouse,
France, Summer Decker, PhD*, USF Health Morsani College of Medicine, Tampa, FL, Hideki Hyodoh, MD, PhD*, Department of Forensic Medicine
Hokkaido University, Sapporo, Japan; Lars Ebert, PhD*, Insitute of Forensic Medicine University of Zurich, Zurich, Switzerland; Jonathan
Ford, PhD*, USF Health Morsani College of Medicine, Tampa, FL

Learning Overview: After attending this workshop, attendees will: (1) have learned the basics of how to get started in the field of forensic radiology;
(2) understand the current state of the art and levels of evidence in forensic radiology; (3) have learned about applications to assist forensic pathologists
and practitioners in medical death investigation; and (4) will be aware of potential resources available to interested practitioners.

Impact Statement: This presentation will impact the forensic science community by providing attendees with expertise from around the world on the
use of best practices and the evidence base of forensic postmortem radiology.

It has been nearly 12 years since the publication of the National Academy of Sciences Report calling for the strengthening of the forensic sciences. In
this seminal report, they stated the critical role that imaging plays in the documentation of findings sufficient for courts, for providing the opportunity
for review by outside experts, as well as for allowing for reevaluation of evidence as medical knowledge advances. Since then, forensic radiology and
imaging has grown significantly as a field around the world.

The “Virtual Autopsy” or “Virtopsy” utilizes Multi-Slice Computed Tomography (MSCT) or Postmortem Computed Tomography (PMCT) and
Magnetic Resonance Imaging (MRI) combined with 3D imaging technology to create vivid images of the interior of the human body. CT scanning and
MRI has been shown to present a better visual picture of some injuries, reduce the number of autopsies conducted to rule out occult injury, and document
the extent of injury in accidents in greater detail. The advantages of the Virtopsy are that it is not invasive or destructive to tissues and can provide
clear pictures of skeletal and soft tissue injury. It also provides some information when there is a religious objection to autopsy. Additionally, Virtopsy
has the potential to detect internal bleeding, bullet paths, bone and bullet fragmentation, fracture patterns, brain contusion, and gas embolism, as well
as occult fractures that are technically difficult to demonstrate during the traditional autopsy.

In the United States, only a few medical examiners/coroner’s offices (approximately 20) have access to this advanced medical imaging at this time and
very few have the budget to purchase the expensive equipment or to build a suitable facility with staff to maintain it. The current public health crisis of
opioid deaths is stretching an already strained medical examiner’s system with regard to autopsy caps set by the National Association of Medical
Examiners (NAME) standards. Postmortem medical imaging can play a critical role in easing these demands for full autopsy on offices through triage
screening from PMCT.

Within the past years, the National Institute of Justice (N1J) has fully supported forensic imaging as a supplement to the traditional autopsy and as a
triage and long-term evidence documentation tool. N1J efforts have attempted to bring field standards from around the world and establish major
research areas of need in order to help facilitate the field’s growth in the United States since it lags behind other countries in the field. Additionally, the
post AAFS 2018 attendee survey indicated in several places the desire of members for more information on assisting forensic pathology workloads
with the use of CT scans/documentation of trauma via imaging, even going as far as suggesting modifying of National Association of Medical
Examiners guidelines to accomplish this. With the field well established in practice outside the United States, lessons learned from experts will help
those interested in incorporating these technologies into their facility’s everyday practice. Exposure to emerging technologies in the field will also help
practitioners be exposed to potential applications that will alleviate their workflow in an already overtaxed death investigation system.

This workshop will show how to start a program, give an overview of the current state of forensic imaging in the world and how future technologies
may impact the field of forensics. A similar workshop was previously presented at an American Academy of Forensic Sciences (AAFS) conference by
the same team and it was highly attended by members from different sections.

Radiology, Medical Imaging, Postmortem
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W13 Forensic Techniques Applied in Military Investigations

Steven Geniuk, MS* U.S. Army CID, Fort Leonard Wood, MO; Donald Hayden, MFS* U.S. Army CID, Fort Leonard Wood, MO;
Edward Mazuchowski, MD, PhD*, Forensic Pathology Associates, Health Network Laboratories, Allentown, PA; Michelle Miller, PsyD*, U.S. Army
CID, Quantico, VA; Arthur Chancellor, MCJA*, U.S. Army CID, Fort Bragg, NC; Vanessa Neff, MS, MA*, U.S. Army CID, Fort Hood, TX; Nicole
Daniels, MFS*, U.S. Army CID, Joint Base Fort Myer-Henderson Hall, VA; Adam Armstrong, MS*, U.S. Army CID, Kaiserslautern, Rheinland-Pfalz,
Germany,; Andrew Mansell, MS*, U.S. Army CID, Fort Bragg, NC; Armando Dela Rosa, MFS* U.S. Army CID, Fort Irwin, CA; Matthew
James, MFS, MS* U.S. Army CID, Joint Base Fort Myer-Henderson Hall, VA; Michael Easter, MFS* U.S. Army CID, Fort Hood, TX

WITHDRAWN
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W14 Interdisciplinary Approaches to Age Estimation

Sarah Ellingham, PhD*, ICRC, Geneva, CH, Switzerland; Sara Zapico, PhD*, New Jersey Institute of Technology, Newark, NJ, Joe Adserias
Garriga, PhD*, Mercyhurst University, Erie, PA; Douglas Ubelaker, PhD*, Smithsonian Institute, Washington, DC; Sara Getz, PhD*, University of
Wisconsin-Plattenville, Plattenville, WI; Sakher AlQathani, PhD*, King Saud University, Riyadh, SA, Saudi Arabia; Christian Crowder, PhD*, Dallas
County Medical Examiner’s Office, Dallas, TX; Victoria Dominguez, PhD,* City University of New York, New York, NY

Learning Overview: After attending this workshop, attendees will have a heightened understanding of: (1) age-at-death assessments as well as age
assessment of the living from the anthropological and odontological point-of-view; (2) application of alternative techniques, based on the biochemical
fundamentals of aging, to improving age estimates; and (3) age assessment implications in humanitarian contexts.

Impact Statement: This workshop will impact the forensic science community through the presentation of interdisciplinary approaches toward
improving age assessments, encouraging collaboration and innovation among different forensic specialties. This workshop will further highlight the
importance of age estimation in various contexts, including humanitarian applications.

Age-at-death estimation represents one of the key components for the creation of a biological profile to facilitate the identification of human remains.
At the same time, it is one of the most challenging tasks, particularly in adult individuals where estimated age intervals tend to be very wide and point
estimates are often biased. Additionally, in mass fatality events and other forensic contexts such as armed conflict, the presence of fragmentary remains
can complicate the correct age assessment, and as a result, the identification of the individual.

This workshop will give an overview of the importance of age estimation in forensic science as well as other scenarios such as the context of migration;
different age assessment methodologies from the point-of-view of forensic anthropology and forensic odontology in both juvenile and adult remains—
living and dead—will be discussed; current state-of-the art techniques based on the biochemical basics of aging will be introduced; finally the
significance of age assessments in humanitarian contexts will be pointed out, drawing reference to implications of children not being issued a birth
certificate, the 1989 United Nations Convention on the Rights of the Child and modern Asylum Law. The last session of the workshop will be devoted
to practical examples of these aforementioned methodologies.

This workshop will demonstrate how the awareness of the problems faced with regard to age assessment, out-of-the-box thinking, the application of
new and interdisciplinary techniques, and promoting collaborations among different forensic specialties such as anthropology, odontology,
criminalistics are essential to improve age estimates, and as a result, the identification of the victim. Thus, this workshop will provide a step toward
finding solutions to these challenges by improving the knowledge on the most state-of-the-art techniques available to forensic scientists.

Age Estimation, Forensic Anthropology, Forensic Odontology
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W15  Unlocking the Truth: The Impact of DNA Testing and Legal Strategies in Post-Conviction Cases

Lisa Mertz, MS¥*, Office of Chief Medical Examiner, New York, NY,; Krista Currie, MS*, Laurentian University, Sudbury, Ontario, Canada,; Andrew
Schweighardt, PhD*, Office of Chief Medical Examiner, New York, NY; David McCallum, South Mineola, NY; Ken Klonsky, MA*, Innocence
International, Vancover, British Columbia, Canada; Ray Klonsky*, Brooklyn, NY; Oscar Michelen, JD*, New York, NY; Janis Puracal, JD*, Forensic
Justice Project, Portland, OR; Jeff Reisig, JD*, Yolo County, Woodland, CA; Hillary Blout, JD*, For The People, Oakland, CA

Learning Overview: Over the past 30 years, advancements in the field of forensic science have greatly impacted the criminal justice system. Advances
in DNA testing and the development of new technology have led to an increase in exonerations of those wrongfully convicted.

Impact Statement: Attendees, armed with the knowledge of how best to efficiently and cost effectively process post-conviction cases, will be able to
watch clips from a documentary to further inspire them to perform post-conviction DNA testing in their laboratories and form integrity units in their
district attorney offices. This workshop will motivate those attending to realize that we can all participate in the quest for justice and, in the words of
Dr. Rubin Carter, “. . . to live in a world where truth matters and justice, however late, really happens, that world would be heaven for us all.”

In this workshop, the case of David McCallum will be examined. David McCallum was convicted of murder when he was only 16 years old and served
almost 30 years in prison for a crime he did not commit. His story was showcased by filmmaker Ray Klonsky in the documentary Fight for Justice:
David and Me, released in 2014. This documentary explores the bond the two formed as they desperately tried to free David from jail. Attendees of
this workshop will be presented with clips of the documentary and will hear both David and Ray detail their experiences.

This workshop will also highlight the legal struggles that David faced in his journey for freedom, which will be presented by his lawyer, Oscar Michelen,
as well as others in the legal field who will talk about the legal hurdles involved in post-conviction cases. Also discussed will be the formation of
conviction integrity units within the prosecutorial office. These units are instrumental to prevent and identify false convictions. In addition, attendees
will hear from the father of Ray Klonsky, Ken Klonsky, who is the director of Innocence International, an organization founded by the late Dr. Rubin
“Hurricane” Carter, a famed boxer who was also wrongfully convicted. Dr. Carter started Innocence International because of his own struggle. He had
been wrongfully accused, convicted, and imprisoned for almost 20 years.

In discussing the DNA testing involved in David McCallum’s case, this workshop will present the challenges faced processing DNA evidence in post-
conviction cases. Attendees will hear suggestions about how best to handle issues faced with vetting and processing older cases. This workshop will
demonstrate how to use the efforts of multi-agency investigations and new technologies to efficiently and cost effectively perform DNA testing and
aid in the exoneration of those wrongly convicted. Also discussed will be recent advancements in forensic science that have enabled us to revisit old,
degraded, or compromised samples to determine if current DNA testing methods can now achieve a DNA profile. Today, techniques are so sensitive
that one may obtain a DNA profile from just a few cells worth of DNA. With greater sensitivity, a whole new realm of possible evidence left behind
at a crime scene can now be considered for DNA testing and help those who are wrongfully convicted.

DNA, Post-Conviction, Justice
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W16 The Neurobiology and Toxicology of Aggression

Alan R. Felthous, MD*, Saint Louis School of Medicine, St. Louis, MO; Marilyn A. Huestis, PhD*, Huestis & Smith Toxicology, LLC, Severna
Park, MD; Scott Akridge, MD*, Saint Louis School of Medicine, St. Louis, MO, Joe Bou Nassif, MD*, Saint Louis University School of Medicine, St.
Louis, MO; Felice F. Carabellese, MD*, University of Bari, Bari, Italy; Dean M. DeCrisce, MD*, Coast to Coast Forensic Associates, Division of
Behavioral Health Sciences, Elizabeth, NJ; Alexandre Demais, MD*, Institut Universitaire en Santé Mentale de Montréal, Montreal, Quebec, Canada;
Marissa Hirsch, MD*, Saint Louis School of Medicine, St. Louis, MO, Rebecca J. Houston, PhD*, Department of Psychology, Rochester, NY; Daniel
S. Isenschmid, PhD*, NMS Labs, Horsham, PA; Graham R. Jones, PhD*, Edmonton, Alberta, Canada; Dayong Lee, PhD*, Houston Forensic Science
Center, Houston, TX; Barry K. Logan, PhD*, NMS Labs, Horsham, PA; Katherine McArthur, MD¥*, Saint Louis School of Medicine, St. Louis, MO;
Michael L. Smith, PhD*, Huestis & Smith Toxicology, LLC, Severna Park, MD

Learning Overview: This workshop examines the nature and origin of aggression and the modulating effect of various drugs.

Impact Statement: This presentation will demonstrate how impulsive and premeditated aggression in humans is understood from neurocircuitry and
neuroimaging studies, Central Nervous System (CNS) neurotransmitter involvement, and electrophysiology, including the P3, an Event-Related
Potential (ERP) component elicited in the process of decision making that varies from person to person.

Aggression is described, categorized, and explained beginning with the neurocircuitry of defensive and predatory aggression in animal models. Drugs,
recreational as well as therapeutic, can promote or reduce aggression. The chemistry, toxicology, and neurophysiology of cocaine, phencyclidine,
cannabinoids, methamphetamine and alcohol, anti-impulsive aggression therapeutics and pharmacotherapies with paradoxical aggression will be
discussed as potential modulators of aggressive behavior. The role of cocaine in violent deaths is examined, including a discussion of analytical results
in violent deaths compared to other cocaine-related fatalities and other factors such as use of tasers and restraints. One well-documented PCP effect is
aggression with post-surgical psychosis listed as a reason for its discontinuation as a marketed anesthetic.

A significant association was observed between Cannabis Use Disorder (CUD), difficulty managing anger, aggressive impulses/urges, and problems
controlling violence in the past 30 days in a large sample of Iraq/Afghanistan-era veterans with Post-Traumatic Stress Disorder (PTSD), even accounting
for demographic variables, comorbid symptoms of depression and PTSD, and co-morbid alcohol and substance use disorders. In addition, emerging
research describes the long-term effects of cannabis on aggression in individuals with schizophrenia. Methamphetamine is a sympathomimetic stimulant
whose use is associated with excited behavior, including agitation, suspicion, paranoia, impulsivity, and at higher doses and in patterns of more intense
use, dissociation and delusions, sometimes leading to homicides and suicides. Novel synthetic psychotomimetics, including cathinones and synthetic
cannabinoids, can induce aggressive behavior together with other mental symptoms, including delirium and psychosis. The unpredictable nature of
alcohol-mediated aggression will be highlighted by the case of a young man who murdered a man he didn’t know, in a local park, in front of witnesses,
and later professed to have no recollection of events and suffered a total alcoholic blackout. Five Food and Drug Administration (FDA) -approved
therapeutic agents for the treatment of other medical and mental disorders reduced the intensity and frequency of episodes of impulsive aggression or
intermittent explosive disorder; however, on rare occasions, intake of these drugs lead to unusual aggressive responses. Mechanisms of action are
unclear and the literature is limited; however, case studies showed anti-anxiety drugs that usually reduce aggressive behavior, such as benzodiazepines
and selective serotonin reuptake inhibitors, may cause paradoxical aggressive reactions. Additionally, aggression may be an unintended side-effect of
antiepileptics, anti-smoking medication, and anabolic-androgenic steroids.

Neurobiology, Toxicology of Aggression, Drugs
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W17 Forensic Examination and Evaluation of the Fine and Subtle Elements of Signatures and Handwriting

Linton Mohammed, PhD¥*, Forensic Science Consultants, Inc, Poway, CA; Lloyd Cunningham*, Alamo, CA,; Brett Bishop, BS* Washington State
Police Crime Laboratory, Spokane, WA; Karen Nobles, MSFS*, Forensic Document Services, LLC, Pensacola, FL

Learning Overview: This workshop will increase Forensic Document Examiners’ (FDEs’) knowledge regarding the fine and subtle elements of
signatures.

Impact Statement: This workshop will impact forensic document examiners by increasing the accuracy and reliability of their opinions in signature
and handwriting examinations.

The examination of signatures to determine whether they are genuine or simulated is a common task for FDEs who have demonstrated proficiency in
this type of examination. In 2001, a study reported that FDEs had a Type I (calling a simulation genuine) error rate of 0.49% and a Type II (calling a
genuine signature a simulation) error rate of 7.05%.1 Another study found that FDEs had an error rate of 3.4% in their opinions regarding whether
signatures were genuine or simulated.2 Similar results were found for examinations conducted with photocopies and online documents.3,4

An auto-simulation (intentional distortion) is a strategy in which the writer attempts to disguise his/her signature with the intent to claim later that it
was simulated. Auto-simulations often share similar characteristics with simulations. Studies cautioned that FDEs will find making a determination as
to whether a signature is auto-simulated or simulated to be challenging.5-8

A five-year study was conducted in which 29, 811 opinions were expressed by FDEs on trials comprised of randomized questioned signatures that
were categorized as genuine, auto-simulated (disguised), and simulated. The researchers found that, as a group, FDEs were significantly more confident
at identifying writers’ genuine signatures than identifying writers’ disguised signatures or eliminating specimen writers from having authored simulated
signatures. In this study, a 37.5% misleading score for disguised signatures as opposed to 4.8% for simulated signatures were reported.9

A recent study on Bias and Reliability of expert FDEs reported that the examiners were not biased by the agency of the submitter, or the instructions
given, but were unreliable in the blind examination to determine whether the questioned signature was genuine, an auto-simulation, or a simulation.
This study cautions that due to limitations of the study no definitive conclusions can be drawn regarding the applicability of the study’s results to actual
casework.10 Nevertheless, the lack of reliability of many FDEs to differentiate between auto-simulated signatures and simulated signatures warrants
concern, and insight is required as to the root cause of the problem.

A consideration of this workshop is that the observation and correct interpretation of the fine and subtle (inconspicuous) elements of signatures are
required for the FDEs to come to reliable conclusions. The elements are caused by the unconscious writing habit of an individual who may not even
be aware of these features.

This workshop will begin with a lecture session reviewing the research data regarding genuine, disguised (auto-simulated), and simulated signatures.
Attendees will then be given practical problems to the hands-on session. They will be asked to present their results (in groups) and give reasons for
their opinions. The workshop will then go into the fine and subtle details of the signatures in the problems to illustrate and explain how these details
can be observed and evaluated.

Reference(s):

I Kam, M.; Gummadidala, K.; Fielding, G.; Conn,R. (2001). Signature authentication by forensic document examiners. Journal of Forensic
Sciences, 42:778-786.

Sita, J.; Found, B.; Rogers, D. (2002). Forensic handwriting examiners’ expertise for signature comparison. Journal of Forensic Sciences,47:1117-
1124,

Found, B.; Rogers, D.; Herkt, A. (2001). Comparison of document examiners’ opinions on original and photocopied signatures. Journal of
Forensic Document Examination, 14:1-13.

Holmes, L.; Ostrum, B.; Barton, A. (2011). Online proficiency testing for signature comparison by forensic document examiners and non-
examiners. Journal of the American Society of Questioned Document Examiners,14 (1):19-36.

> Michel, L. (1978). Disguised signatures. Journal of the Forensic Science Society, 18:25-29.

Herkt, A. (1986). Signature disguise or signature forgery? Journal of the Forensic Science Society, 26:257-266.

Found, B.; Rogers, D.; Herkt, A. (2001). The skill of a group of forensic document examiners in expressing handwriting and signature authorship
and production process opinions. Journal of Forensic Document Examination, 14:15-30.

Bird, C.; Found, B.; Ballantyne, K.; Rogers, D. (2010). Forensic handwriting examiners’ opinions on the process of production of disguised and
simulated signatures. Forensic Science International, 195 (1):103-107.

Found, B.; Rogers, D. (2008). The probative character of forensic handwriting examiners’ identification and elimination opinions on questioned
signatures. Forensic Science International, 178 (1):54-60.

Dror, L.; Scheer, K.; Mohammed, L.; MacLean, C.; Cunningham, L. (2021). Biasibility and Reliability of Forensic Document Examiners. Forensic
Science International, Vol. 318, 110610.
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W18 An Advanced Bloodstain Pattern Analysis Hands-On Workshop With an Accompanying Principles of
Bloodstain Patterns Lecture

Lawrence Renner, MA*, Santa Fe Police Department (Retired), Santa Fe, NM

Learning Overview: After attending this workshop, attendees will have an increased understanding of bloodstain patterns, their relevance to crime
scene reconstruction, the determination of events that occurred, and potential charges that could be issued.

Impact Statement: This workshop and the accompanying lecture will expand the understanding of lab and scene personnel who have not had previous
bloodstain pattern analysis classes.

This workshop is a hands-on opportunity for attendees to become involved in re-enactments of multiple, fresh, bloody crime scenes without the worry
of contaminating themselves or their clothing. Attendees will experience the “real thing,” be required to collect data, evaluate the scenes and statements
of witnesses, determine the action resulting in the blood-letting events, determine potential classification of events, and conclude how these finding
relate to subsequent criminal charges. This opportunity is closely followed by the bloodstain pattern analysis lecture, which, by it conclusion, will
reveal the actions and events studied in the session workshop. The “scene” session is ideally limited to a maximum of 35 to 40 participants.

An opportunity to re-visit the scenes for re-evaluation purposes will occur at the close of the lecture session. The lecture session will be of immense
value in the evaluation of the previously visited “scenes.” Such factors as position and movement of the victim, including removal and storage after
the event, as well as bleeding prior to removal, can be determined. Estimation of volume loss and identification of tissue present can be utilized to
determine the incident’s effect on the victim and, thus, his capacity for mobility under his own momentum. Actual analysis of blood is still a laboratory
function; but the actions at the scene causing the blood loss are often of much greater value in reconstruction of the events of the incident that transpired
than learning whose DNA is present. The physical relationship between individuals at the time of the incident can often be determined by bloodstain
pattern analysis. Bloodstain patterns are classified by the type of action that produced them. Stain patterns reveal action that produced them and the
amount of force required. Stain patterns reveal characteristics that can be utilized to determine directionality, number of impacts, and that actual position
of the source at the time of the incident. Proper documentation of the scene, by either actual collection of items or by scene photography, allow the
bloodstain pattern analysis to be completed at any distance and time. This analysis can be of value in determining events that have occurred and charges
potentially brought against those individuals present during the event(s).

Hands-On, Bloodstain Patterns, Scene Significance
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W19 Silent Disasters: Establishing and Operationalizing New Technologies for Missing Persons Programs

Frederick R. Bieber, PhD*, Harvard Medical School, Boston, MA; Charla Marshall, PhD* AFMES - AFDIL, Dover, DE; Chelsey Juarez, PhD*
Fresno State University, Fresno, CA; Colleen Fitzpatrick, PhD*, Identifinders International, Fountain Valley, CA; Bruce Budowle, PhD*, University
of Texas Health Science Center, Fort Worth, TX; Swathi A, Kumar, PhD* Verogen, San Diego, CA; Mayra Eduardoff, PhD¥*, International
Commission on Missing Persons, The Hauge, Netherlands

Learning Overview: After attending this presentation, attendees will be more familiar with the established and emerging science, law, and ethics
surrounding the use of emergent DNA technologies to bring justice and closure in the wake of genocide, armed conflict, and other humanitarian crises.
This includes, but is not limited to, mitochondrial DNA, autosomal Single Nucleotide Polymorphisms (SNPs), and other non-traditional markers.

Impact Statement: This workshop will showcase innovative strategies and governance considerations for implementing missing persons programs
and inform laboratories and organizations to scale these programs effectively.

Every year, 4,400 unidentified bodies are recovered in the United States, according to the National Missing and Unidentified Persons System (NamUs).
National databases such as the Combined DNA Index System (CODIS) can provide a powerful framework for tracking repeat crime and confirming
identity, yet they are utilized to identify approximately one percent of unidentified recovered remains. On an international level, statistics are lower, as
most countries still do not have a national DNA index that can be leveraged to catalog and identify missing persons. The sheer number of remains that
go unidentified from armed conflicts, acts of terrorism, and force majeure has collectively become a phenomenon known as the “silent mass disaster.”

This workshop will review how the community can use a multidisciplinary approach to successfully address this silent mass disaster. Experts from
academia, policy specialists, forensic practitioners, social and forensic anthropologists, and genetic genealogy data analysts will review established and
emerging methods to reconnect victims to families and to provide attendees with a blueprint for how they can operationalize an end-to-end small, large-
scale or national program for the identification of unidentified human remains.

Missing Persons, Kinship Studies, DNA Sequencing
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W20 Novel Synthetic Opioids (NSO) in a Post-Fentanyl Analog Environment

Donna Papsun, MS*, NMS Labs, Horsham, PA; Reta Newman, MA*, Pinellas County Forensic Lab, Largo, FL; Donna Iula, PhD*, Cayman Chemical,
Ann Arbor, MI; Michael Baumann, PhD¥*, NIDA, Baltimore, MD,; Robyn Parks, MD¥*, County of Los Angeles Department of Medical Examiner-
Coroner, Los Angeles, CA; Barry Logan, PhD* NMS Labs, Horsham, PA; Lynda Biedrzyski, MD*, Waukesha County Medical Examiner Office,
Waukesha, WI; Alex Krotulski, PhD* CFSRE, Willow Grove, PA; M.J. Menendez, JD* NMS Labs, Horsham, PA

Learning Overview: After attending this workshop, attendees will have a better understanding of how core-structure scheduling for fentanyl analogs
and related drug policy actions have shifted the NSO landscape, what the new drugs on the markets are, and what challenges they pose to the scientific
community.

Impact Statement: The presentations in this workshop will impact the forensic science community by providing an update covering the latest
generation of NSO, providing comprehensive pharmacological and analytical characterization, drug chemistry and toxicology workflows, and case
histories.

A new generation of NSO emerged after domestic class-wide scheduling of fentanyl-related substances in February of 2018 by the United States Drug
Enforcement Administration followed by Chinese legislation that controlled two popular fentanyl precursor chemicals, NPP and 4-ANPP. These actions
saw fentanyl analog positivity decreased for the most part; however, there was a subsequent shift to new varieties of opioid receptor agonists. These
include 2-benzylbenzimidazoles (e.g., isotonitazene, metonitazene), benzimidazolones (e.g., brorphine), and cinnamoylpiperazines (e.g., 2-methyl AP-
237, AP-238). The NPS monitoring community was able to use workflows honed over the past decade in response to these rapid market shifts to
quickly identify these novel opioids, characterize them, and detect them in authentic toxicological specimens obtained during the course of medicolegal
investigations, thus tying these new substances to impairment and harms.

This workshop will begin with a timeline of events, NSO trends, and an introduction of the tools and workflows that have proven effective in the quick
identification of these new substances. Further, these novel opioids will be characterized, including discussions about development of standardized
nomenclature and naming conventions, in vitro and in vivo studies, and postmortem cases that showcase the impacts posed by these substances. Later
presentations will cover examples of how investigators and laboratories have mobilized to respond to the investigation of NPS toxicity outbreaks, and
how the analytical data are used to support public health and safety measures. Two medical examiner perspectives from different parts of the country
will be provided to share differing experiences and challenges with the novel synthetic opioids. The last part of the program will look at the impacts of
open access information and timely dissemination. There will be discussion of strategies for early identification and monitoring proliferation of
emerging substances and how this information lays the scientific support for scheduling actions. Finally, core-structure scheduling for fentanyl analogs
will be reviewed from the perspective of how the NPS market responded, and if class-wide bans are considered a more effect drug policy strategy
compared to specific drug scheduling actions.

Due to coordination, collaboration, and increased information sharing by the NPS monitoring community, the lifespans of newer novel synthetic opioids
seem to be decreasing compared to previous substances, such as U-47700 and 2-furanylfentanyl. Although core-structure scheduling may have
prompted new varieties of opioids, there appears to be decreased prevalence and a quicker response to those that ultimately emerge and proliferate.
NSO will continue to impact the United States and its forensic science community. Collaborative efforts to combat these drugs are required and this
workshop will be an example of that.

Novel Synthetic Opioids, Novel Psychoactive Substances, Core-Structure Scheduling
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W21 The Forgotten Ones: Post-Traumatic Stress Disorder (PTSD) in First Responders

Jessica Morel, DO¥*, Fayetteville, NC; Giuseppe Troccolli, MD*, Mental Health Services, Bari, Italy; Vivian Shnaidman, MD*, Jersey Forensic Consulting,
LLC, Princeton, NJ; Kathyrn Seigfried-Spellar, PhD¥*, Purdue University, West Lafayette, IN; Kyle Krebs, MA*, Gilbert, AZ; Megan Stacy, BS*, Gretna,
LA; Allison Gaines, MS*, Cobb County Medical Examiner’s Office, Marietta, GA

Learning Overview: The goal of this presentation is to discuss various experiences of first responders from Emergency Medical Services (EMS),
police, crime scene investigators, physicians, and others, in addition to different agency and regional responses to PTSD and processing of PTSD and
grief. Symptoms experienced in these groups and how chronic exposure to trauma and vicarious trauma affect responders’ mental health will be
identified. This workshop will include small group discussions and larger collaborations of ways to prevent and recognize PTSD in one’s home agency.

Impact Statement: This presentation will impact the forensic sciences community by addressing a serious aspect of mental health and responder well-
being by discussing vicarious trauma, ways to recognize symptoms, and resources available for treatment.

This presentation will discuss how PTSD can affect first responders in federal, state, and local agencies such as local fire departments, law enforcement,
emergency medical services, and public health officials. In this presentation, current research studies and data will be presented to help identify how
PTSD is affecting first responders who are continuously exposed to traumatic and stressful incidents over the course of one’s career.

PTSD and Acute Stress reactions are not reserved for crime victims and war veterans. The American Psychiatric Association defined PTSD during the
1980s in the Diagnostic and Statistical Manual of Mental Disorders, Third Edition.1 Researchers have extensively researched the effects of PTSD on
military veterans returning from conflict whereby mental health professionals were then able to use standard criteria to properly diagnose patients who
have PTSD. Since the 1980s, researchers have been branching out from focusing on military veterans who have PTSD to researching the effects of
PTSD on first responders.

The nation’s first responders experience a wide variety of mental health symptoms that often go unrecognized. Recent research suggests that first
responders such as firefighters, emergency medical technicians, paramedics, police officers, crime scene investigators, and allied health professionals
are just as vulnerable to the effects PTSD. This presentation’s focus will address the history of PTSD, recently published research, and new research
areas to be studied in the future. For example, according to Stanley, the research data uncovered some shocking results of 1,027 retired and current
firefighters, finding that 46.8% had suicidal ideations.2 First responders have been overlooked over the years without the opportunity to ask for help.
This can be attributed to the culture and stigmatism of being considered weak if one asked for mental health help to overcome the traumatic stress
encountered on the job. Many first responders have suffered in silence, and the only way first responders will be able to get help is through further
research into how PTSD affects first responders and public acknowledgment that PTSD is a real problem destroying first responder’s lives.

This presentation is designed to help the forensic sciences community understand the serious implications of the current mental health crisis affecting
first responders. Understanding how PTSD is affecting first responders may also help address the need to research the forensic science community’s
potential risk. The forensic science community is not immune to the effects of PTSD and should also investigate how PTSD could be affecting the
members of the forensic science community.

Reference(s):

- Crocq, M.A.; Crocq, L. (2000). From shell shock and war neurosis to posttraumatic stress disorder: A history of psychotraumatology. Dialogues
in clinical neuroscience, 2(1), 47-55.

[.H. Stanley; M.A. Hom; C.R. Hagan; T.E. Joiner. Career prevalence and correlates of suicidal thoughts and behaviors among firefighters. J Affect
Disord, 187 (2015), pp. 163-171, 10.1016/j.jad.2015.08.007.

PTSD, Vicarious Trauma, PTSD-C
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Al Pedagogical Access and Ethical Considerations in Forensic Anthropology and Bioarchaeology

Micayla Spiros, MSc* Michigan State University, East Lansing, MI; Amber Piemons, MA, Michigan State University, East Lansing, MI;
Jack Biggs, BA, Michigan State University, East Lansing, MI

Learning Overview: After attending this presentation, attendees will have a pathway toward creating a digital pedagogy in forensic anthropology
along with ethical considerations that must be made when developing online resources of skeletal materials. Attendees will also gain an understanding
of the importance of equitable access to learning opportunities.

Impact Statement: This presentation will impact the forensic science community by demonstrating the importance of developing a digital pedagogy
to improve diversity and inclusion of our field through equitable resources.

Concepts such as evolution, environmental conditions, biological plasticity, and genetic theory are interdependent, deeply influenced by culture, and
are the foundation of human variation. Human variation, being the pinnacle of osteological methodology, is critical for training osteologists. Thus,
instruction must extend beyond “typical” models of human bones and generic osteological education. Using three online resources as case studies, this
presentation will focus on the discussion of pedagogy, access, and ethics surrounding digital osteology. These three digital projects, 3D-MMS,
MapMorph, and J-Skel, can be used to teach students topics ranging from human variation methods and theory to juvenile age estimation.

Digital pedagogy is the study of how to teach using digital resources. Technology can be used for in-classroom, hybrid, or fully online educational
contexts. We can anticipate an increased expectation of digital technologies used for education and training following COVID-19. Traditional education
in biological anthropology relies solely on hands-on and highly visual experiences. Therefore, forensic anthropologists are encouraged to collaborate
in creating widespread digital pedagogy suitable for our discipline. This presentation discusses considerations and suggests pathways toward a forensic
anthropology digital pedagogy, such as: accommodating for varying levels of digital fluency, equity in accessibility, ethical strategies, prioritization
levels of content that need to made publicly available, appropriate platforms and forms media for disseminating different types of content, and the
necessity of multiple modalities.

While dialogue surrounding equity in higher education has gained momentum, discovering how to pursue awareness and then take action to rectify
systemic issues of access still needs to be expanded.! Open-access to learning resources is one way to attract and retain students from a variety of
backgrounds historically underrepresented in forensic anthropology. Skeletal and methodological casts are essential for learning but inaccessible in
certain programs or remote learning. For research, skeletal collections have long been utilized to create, validate, and expand previous methods and
protocols in higher education programs, yet research is dependent on the student’s location, opportunities for funding, and/or time constraints.
Widespread academic access to donated skeletal materials also aims to eliminate the mistreatment and sharing of human remains that were unethically
retained.

A clear avenue to accessibility is open-access paired with digital dissemination of pedagogical resources. Scholarship surrounding humans in any
context should be equally tied to the education of ethical principles regarding the treatment of human remains. Legislation regarding how humans
should be treated after death is slow moving and lacks the ability to stay current with constantly evolving pedagogical approaches; hence, the need for
moral and ethical education. Key principles of ethics surrounding digital distribution of human remains include permission, respect, justification, and
education.? When it comes to sharing human remains online, permission from the individual before death or from family members posthumously is the
optimal standard. Likewise, the de-identification of donated remains and transparency from where and how the remains were obtained are essential. In
bioarchaeological contexts, respect for the cultural beliefs and justification for education are necessary.

Reference(s):

I N.L. Ward. Improving Equity and Access for Low-Income and Minority Youth Into Institutions of Higher Education. Urban Education. 41:1
(2006) 50-70.

2 D. Errickson; T.J.U Thompson. Sharing Is Not Always Caring: Social Media and the Dead. In: K. Squires, D. Errickson, N. Méarquez-Grant (Eds.),
Ethical Approaches to Human Remains, Springer, Cham, 2019, pp. 299-313.

Forensic Anthropology, Digital Pedagogy, Ethics
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A2 A Virtual Anthropological Approach to Assessing the Similarity of Joint Surfaces With Applications for
Sorting Commingled Human Remains

Helen Brandt-Litavec, MS, Binghamton University, Binghamton, NY

Learning Overview: The learning objectives of this presentation are for attendees to develop a better understanding of the intra-/inter-individual
variation at the sacroiliac joint and to recognize the utility in incorporating Virtual Anthropology (VA) methods when taking a quantitative approach
to traditionally qualitative research.

Impact Statement: This presentation will impact the forensic community by providing an alternative method to sorting Commingled Human Remains
(CHRs) using joint articulation analysis at the sacroiliac joint. This novel method will help improve current techniques for sorting CHRs.

CHRs complicate the identification process and can result in a significant loss of information regarding the individuals present. One common technique
used to sort CHRs is joint articulation analysis. However, many current methods involve either physically fitting the bones together to determine
goodness of fit or linear measurements. These techniques can be subjective and open to observer error or, in the case of linear measurements, limited
in their ability to describe the entirety of the joint surfaces. In recent years, forensic researchers have demonstrated the ability to improve traditionally
subjective techniques by incorporating VA methods. Therefore, this research aims to test the hypothesis that commingled individuals can be sorted
through the comparison of their joint surfaces, specifically at the sacroiliac joint, by using VA methods.

Data were collected from individuals in the Binghamton University Skeletal Collection. The virtual models were created from 12 left os coxae and
their articulating sacra using a NextEngine® 3D laser scanner. The shape of the auricular surfaces was analyzed using Landmark Editor and Morphol.
Fifteen curves were placed around the exterior of the auricular surface and each curve was composed of three landmarks and eight semi-landmarks,
resulting in a total of 135 landmarks.

Each individual’s ilium and sacrum files were opened together in MorphoJ and a Procrustes analysis of fit analyzed the congruency of the two intra-
individual auricular surfaces. The Procrustes sum of squares value produced by this test was recorded for each individual as a value of similarity. This
value ranges from 0 to 1, with values closer to 0 indicating fewer differences in shape while values closer to 1 indicate extreme differences in shape.
Subsequently, an artificially commingled sample of 104 of the possible combinations of commingled sacroiliac joints from the scanned virtual models
was assembled to test the applicability of this method in separating CHRs. The same process was performed in MorphoJ, except with a random
assortment of sacra and ilia files from separate individuals, and the Procrustes sum of squares values were also recorded for each commingled pair.

This work showed promising results. The Procrustes sum of squares values from sacroiliac joints of commingled individuals (mean=0.02108;
range=0.00322 to 0.07038) are approximately twice as large as those of the non-commingled individuals (mean=0.01185; range=0.00198 to 0.02666).
Additionally, the range and mean of the non-commingled group is closer to 0 than the artificially commingled group. Therefore, it appears that there
is a noticeable difference between groups, in that the non-commingled individuals have more similarly shaped auricular surfaces than the commingled
individuals. To understand if the perceived differences in the mean Procrustes sum of squares values between commingled and non-commingled groups
are significantly different, an Independent Samples T-Test was conducted in IBM® SPSS Statistics 22. At the p <0.05 level, this test showed a significant
difference between the commingled and non-commingled groups (p=0.026).

In sum, these results illustrate the benefit of using VA methods to help sort CHRs at the sacroiliac joint. This novel and objective technique improves
upon previously subjective strategies in sorting CHRs and in the future will be applied to additional joint surfaces.

Commingling, Virtual Anthropology, Sacroiliac Joint
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A3 The Segregation of Individuals From Large Commingled Assemblages Via Stable Isotope Ratio Analysis of
Bone Collagen

Mary Megyesi, PhD*, Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-Hickam, HI; Gregory Berg, PhD, Defense POW/MIA
Accounting Agency, Joint Base Pearl Harbor-Hickam, HI; Lesley Chesson, MS, Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-
Hickam, HI

Learning Overview: After attending this presentation, attendees will understand the application of intra-person isotopic variation limits for human
bone collagen to segregate individuals from commingled assemblages.

Impact Statement: This presentation will impact the forensic science community by illustrating a process to resolve commingling using isotopic data
that can be used when osteometric data are unavailable and DNA testing has limited success.

Stable isotope ratio analysis has been used by anthropologists since the 1970s to investigate diet. Human tissues, such as bone collagen, reflect the
isotopic composition of food consumed. When diets vary due to food availability, distinct populations emerge isotopically; measuring the isotope
“delta” values of carbon (§13C) and nitrogen (§15N) in collagen from an unknown individual and comparing to previously characterized populations
can thus be used to predict origin.!

Isotopic data could be useful for associating skeletal elements, as postulated by Berg et al. and McCormick et al.>* Berg et al. published forensic
interpretative values for: (1) determining if two bones “are probably” different (0.75%o for 613C values and 1.05%o for 615N values), and
(2) determining if two bones “are” different (0.95%o for §13C values and 1.30%o for 515N values).? A model built by McCormick et al. with simulated
isotopic and osteometric data confirmed the potential utility of stable isotope ratio analysis for resolving commingling.’

This study uses isotopic data gathered during casework at a skeletal identification laboratory to segregate individuals in commingled assemblages.
Remains came from two Common Graves (CGs), exhumed from the Cabanatuan Prisoner of War Camp, Republic of the Philippines. A CG was used
to bury all individuals who died within a 24-hour period. Historically, the CGs were associated with six (CG 1) and nine (CG 2) individuals. Remains
were identified after World War II, leaving three unknowns from CG 1 and four unknowns from CG 2.

Collagen was extracted from 80 long bone samples and analyzed via elemental analyzer-isotope ratio mass spectrometry to measure §13C and §15N
values. Additional samples were collected for mitochondrial DNA (mtDNA) analysis. Chemical preservation hampered mtDNA results, with only 50%
in CG 1 and 87% in CG 2 producing a sequence (typical=>95% success). Physical condition limited the use of osteometric methods, as most diaphyseal
ends were eroded/missing.

Using the intra-person isotopic variation limits of Berg et al., four skeletal elements from CG 1 were segregated as originating from one individual.?
All other samples overlapped in isotopic data distributions (i.e., formed one cluster). Between the remains of the three unknowns from CG 1, four
mtDNA sequences were present; only one sequence was present in the elements segregated isotopically.

For CG 2, five isotopic data clusters were observed. Two isotopically distinct clusters represented single individuals, one consisting of 11 elements and
the other of 3 elements. These isotopic segregations were supported by mtDNA data, as each contained a single sequence. Two additional clusters each
contained a single mtDNA sequence but narrowly failed to meet the criteria for “are probably different.”?> The largest isotopic data cluster (n=22
elements) was associated with three mtDNA sequences. Overall, the data suggested the remains from CG 2 represented at least seven individuals, of
which two could be segregated isotopically.

This study demonstrated that isotopic data can be used to segregate some individuals from commingled assemblages, even when population members
were expected to have similar diets. Isotope testing alone is unlikely to resolve all commingling; however, once an assemblage is partially sorted, DNA
analysis can be used strategically for deconvolution. Isotope testing is a useful tool in the forensic anthropologist’s toolbox that can be deployed in
combination with other analytical techniques.

Reference(s):

I Bartelink, E.J.; Berg, G.E.; Beasley, M.M.; Chesson, L.A. Application of stable isotope forensics for predicting region of origin of human remains
from past wars and conflicts. Landmark Editor;38(1):124-136.

Berg, G.E.; Bartelink, E.J.; Yuryang, J.; Shin, Y.; Chesson, .LA. A large-scale evaluation of intraperson isotopic variation within human bone
collagen and bioapatite. In: Proceedings of the American Academy of Forensic Sciences, 71st Annual Scientific Meeting, Baltimore, MD. 2019.
McCormick, K.A.; Berg, G.E.; Chesson, L.A. Resolving commingling via osteometric and isotopic data. In: Proceedings of the American
Academy of Forensic Sciences, 72nd Annual Scientific Meeting, Anaheim, CA. 2020.

Stable Isotope Ratio Analysis, Bone Collagen, Commingling
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A4 Forensic Anthropology Casework at the Cook County, Illinois, Medical Examiner’s Office, 2012-2020

Erin Waxenbaum, PhD*, Northwestern University, Evanston, IL; Anne Grauer, PhD, Loyola University, Chicago, IL

Learning Overview: After attending this presentation, attendees will have an appreciation for forensic anthropology consultations at the Cook County
Illinois Medical Examiner’s Office between 2012 and 2020.

Impact Statement: Attendees will appreciate forensic anthropology casework in the third- largest city in the country and be able to amass comparable
data upon which decisions at the local, regional, and even national level can be informed.

As a relatively “young” area of forensic science, anthropology’s popularity in recent years has been fueled by media representations of the field, as
well as greater numbers of medical examiners and coroner’s having first-hand interaction with forensic anthropology practitioners. However, few
practicing forensic anthropologists publish on the composition of their casework, resulting in a minimal understanding by academics, forensic
professionals, and lay individuals of the operationalization of the field. Many variables influence the number, type, and timeline of forensic
anthropology casework in the United States, including local climate, jurisdiction caseload, and the familiarity of medical examiner/coroner’s offices
with the field of forensic anthropology. Evaluation of the composition of anthropology casework from varied jurisdictions will provide essential data
upon which planning, needs assessment, and resource determinations can be appraised. Continued discussion and publication of casework detail and
composition not only serves future practitioners within anthropology but the broader audience of forensic scientists who engage with or request their
expertise.

At the Cook County Illinois Medical Examiner’s Office, two anthropologists, working in concert, consult on a part time, case-by-case/as needed basis.
The anthropologists are notified of a forensic pathologist’s consult after remains have been brought to the medical examiner’s office and, upon
anthropologists’ requests, the remains are macerated, if necessary, by medical examiner’s staff.

With the objective of evaluating the composition of forensic anthropology casework at the Cook County Medical Examiner’s Office between 2012 and
2020, the following variables were recorded: month of discovery, decedent depositional environment, condition of remains upon initial discovery, type
of anthropology consult requested, time from discovery to consultation request, time from consultation request to analysis, and time from analysis to
report submission.

A total of 111 cases distributed over nine years produce an average of 12.33 cases per year, with the greatest number of cases occurring in 2015 (n=18)
and the fewest in 2020 (n=8). A majority of cases were discovered in September (n=19), with the fewest cases discovered in January (n=5). Most cases
were outdoor, surface recoveries (n=45). Upon initial discovery, a majority of cases were fully skeletonized (n=48), many were in a state of severe
decomposition with partial skeletonization (#=30), and few were fully fleshed (#n=12) or thermally altered (#n=7). While consult requests may include
multiple components, 86 requests were for biological profile estimation, 51 requested trauma analysis, 15 requested human/non-human assessment,
and 5 required the determination of the minimum number of individuals. On average, 90.7 days elapsed from discovery to anthropology consult, 51.0
days from consultation request to anthropology visit of the case, and 14.3 days from anthropology analysis in person to report submission.

Disclosure and discussion of the range of services, support, and expertise forensic anthropologists provide medical examiner and coroner’s offices
broadens the understanding of the field, allows for the formulation of best practices, and serves as data upon which decisions regarding protocol,
funding, resources, and need can be based. With additional practitioners collecting and sharing their data, a clearer window into the scope and utility
of the field will be appreciated by both colleagues and the greater forensic scientific community.

Forensic Anthropology, Casework, Consultation
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A5 Myriad Maps and Applied Anthropology: Needs and Limitations

Molly Miranker, MA*; Texas State University, San Marcos, TX

Learning Overview: The goal this presentation is to examine both the utility and limitations of different digital mapping techniques used in searches,
rescues, recoveries, and tracking of missing person cases in a fatal migration context.

Impact Statement: The juxtaposition of different maps that depict searches for and the tracking of missing migrants specifically will impact the
forensic science community by demonstrating how maps both facilitate inter-entity communication and can affect search or identification outcomes
for human remains.

As the United States-Mexico border has become increasingly challenging to cross (ca. 1986), the number of migrant fatalities has proliferated in remote
areas away from traditional ports of entry.! In the wake of these deaths, multiple federal, state, academic, and non-profit institutions, as well as affected
families, have come together to search and rescue or recover and identify these decedents. Along with these efforts, maps and Global Positioning
System (GPS) sharing have become common practice to launch search and recovery or maintain case tracking.? Currently, most maps that depict the
numbers of deaths, dangers of terrain, or geospatial evidence for identification are based on Arizona data.'”> While the use and need for mapping is
recognized in Texas, the data are, for now, insufficient for accomplishing similar spatial statistical analyzes on a statewide scale.>*

This contribution presents a contemporary sample of Google® Map imagery (n=2), mapping apps traditionally used for hunting (#=2), and Geographic
Information Systems (GIS) -generated maps (n=2) collected by this study over a field expedition during June—July 2021 in South Texas. This research
was conducted under Institutional Review Board (IRB) approval and the maps were shared with interviewees’ verbal consent. Specifically, the maps
shared in this presentation were produced by law enforcement, firefighter/Emergency Medical Services (EMS), and non-profit organizations.

These exemplar maps reflect the ingenuity of those faced with a death crisis in Texas, as well as the barriers to maintaining sufficient information about
missing migrant cases, specifically, inaccurate locational data and systemically decentralized forensically relevant information.® In combination, these
long-standing obstacles prevent the establishment of an Open Geographic Information System (OGIS) in Texas that is similar to the Arizona OGIS.
Without standardized data collection and maintenance in Texas, the risk of losing information and the inability to utilize spatial analyses for predictive
capabilities and identification hypotheses will persist.*

Reference(s)
Soto, G., and Martinez, D. E. 2018. The geography of migrant death: implications for policy and forensic science. In Sociopolitics of migrant
death and repatriation (pp. 67-82). Springer, Cham.

2 Humane Borders. (No date). Migrant Death Mapping. https://humaneborders.org/migrant-deathmapping/ (last accessed August 16, 2021).

3 Boyce, G.A,, et al. 2019. Bodily inertia and the weaponization of the Sonoran Desert in US boundary enforcement: A GIS modeling of migration
routes through Arizona’s altar valley. Journal on Migration and Human Security 7 (1):23-35.\

4 Vogelsberg, C.C.M. 2018. Identification of deceased border crossers: Investigating spatial and skeletal attributes of migrant deaths. Dissertation,
Michigan State University.

> Spradley, M.K. et al. 2019. Identifying migrant remains in South Texas: Policy and practice. Forensic Sciences Research 4(1): 60-68.
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A6 Documenting Outdoor Simulated Scenes With Photogrammetry: Methods for Improving Dappled Lighting
Conditions

Caroline Jasiak, MA¥*, University of Central Florida, Department of Anthropology, Orlando, FL; John Schultz, PhD, University of Central
Florida, Department of Anthropology, Orlando, FL and the National Center for Forensic Science, University of Central Florida, Orlando, FL; Morgan
Ferrell, MA, University of Central Florida, Department of Anthropology, Orlando, FL

Learning Overview: After attending this presentation, attendees will understand how to combat adverse lighting conditions when employing Close-
Range Photogrammetry (CRP) to record outdoor forensic scenes. In particular, this presentation will focus on using CRP methods to record two
simulated scenarios representing variable outdoor lighting conditions.

Impact Statement: This presentation will advance forensic sciences by providing a preliminary investigation for mitigating adverse lighting conditions
when recording scenes in outdoor environments. This research will improve previous photogrammetry research by exploring data collection techniques
to improve imagery affected by adverse lighting conditions.

Although CRP is used to document archaeological sites and create 3D models, this method is not commonly employed to document forensic scenes
and lacks a sufficient procedural basis to guide data recording when encountering problematic environmental conditions. The purpose of this study is
to test how an overhead sheet and artificial lights can improve CRP imagery for scenes with adverse lighting conditions.

The scenes were located in the natural lands of the University of Central Florida and included mixed ground surfaces. Two scenes were created, one
with trees partially blocking overhead sunlight and a second in an open location without tree cover. Scenes were constructed using a partial composite
human teaching skeleton and clothing items to represent a slight scatter (approximately 4m x 3m). Calibrated photogrammetric scale bars from Cultural
Heritage Imaging were placed around each scene, and they were photographed multiple times using various combinations of light correction tools:
(1) no artificial lighting tools; (2) a white sheet over the scene; (3) artificial lights around the scene; and (4) a combination of lights and sheet.
Approximately 240 photographs were taken for each model using a Nikon® D7200 camera, at five different view angles. Additional parallel overhead
photographs and close-up photographs were also taken. The 3D models were processed multiple times using Agisoft® Metashape® Professional to
improve the visual quality.

The 3D models of the two scenes were evaluated quantitatively and qualitatively. It is suggested that accurate models should have a Root Mean Square
(RMS) reprojection error value of less than 0.3 pixels. Qualitative accuracy was assessed using orthomosaics and close-up model screengrabs of the
cranium. The orthomosaic is an overhead view of the scene that is extracted from the 3D model. Assessing visual accuracy of the imagery involved
subject-subject interface distortion, scale bar distortion, ground surface-subject distortion, and skeletal geometry distortion.

When comparing both scenes, the RMS reprojection error was highly accurate, as the error for all models was less than 0.3 pixels. While both scenes
exhibited few qualitative distortions in the orthomosaics, the close-ups of the cranial screengrabs displayed increased skeletal geometry distortions.
The dappled scene, without light correction tools, exhibited severe distortion due to bright sunlight patches. When the overhead sheet was utilized,
these light patches were eliminated. However, scale bar distortion occurred where the overhead sheet provided minimal coverage. The open scene
exhibited ground surface-subject interface distortion in all the orthomosaics. However, there was improved skeletal geometry accuracy of the close-up
cranial screengrabs when the overhead sheet was applied. In both scenes, the use of the artificial lights did not appear to improve the quality of the 3D

imagery.

It is recommended to use an overhead sheet, or light-colored tarp, when encountering dappled or overhead lighting issues when photographing forensic
scenes for CRP applications. Proper cleaning of the scene prior to data collection is essential to improve model accuracy by removing all ground foliage
around the skeletal elements and scale bars to reduce ground surface-subject matter distortions. Further research should involve larger scenes to develop
protocols for implementing this recordation method.

Photogrammetry, Forensic Archeaology, Scene Documentation
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A7 Tracing Academic Relatedness Via The Forensic Anthropology Phylogeny (FAP)

Katharine Kolpan, PhD, University of Idaho, Moscow, ID

Learning Overview: After attending this presentation, attendees will have a better understanding of how the Forensic Anthropology Phylogeny (FAP)
works and how it can provide information about academic relatedness across time and space.

Impact Statement: This presentation will impact the forensic science community by demonstrating how the FAP allows forensic anthropology
practitioners to trace trends in academic relatedness over time and across institutions.

The purpose of this research is to introduce forensic practitioners to the FAP. The current iteration of the FAP was compiled via an ongoing volunteer
survey. As such, it is meant to serve as a living document that is housed in cyberspace and periodically updated so that academic phylogenetic
relationships can be tracked over time. The survey itself asks respondents to provide information concerning: their masters and doctoral institutions;
their academic advisors; the years they matriculated and graduated; the type of degree earned (MA, MS, MSc, PhD); whether they specialized in any
other subfield, such as bioarcheology, paleopathology, or molecular anthropology, while matriculating; any specific outside mentors who they felt
aided their academic careers; their current employment; and any professional certifications they may hold. The survey also includes demographic
information. The comprehensive nature of the survey questions is meant to provide information that can be reconstructed visually as a phylogenetic
tree and to assess patterns of relationships between academic institutions via methods such as network analysis.

The FAP functions in a manner similar to that of the Academic Phylogeny of Biological Anthropology (APBA), but with a narrower focus and
modifications meant to examine academic relationships that are specific to forensic anthropology. For example, the APBA phylogeny only allows for
the participation of people who have completed their PhD. However, forensic anthropology has a significant applied component and attracts
practitioners who make important contributions to the field without obtaining a doctorate. The FAP survey asks separate questions related to the
completion of the master’s degree and the PhD and maintains two phylogenetic trees, one for master’s students and practitioners and one for PhDs.
This creates a space in which to trace the academic trajectories of master’s-level forensic anthropologists rather than erasing them. Moreover, as a
highly specialized field with a limited number of doctoral institutions, many students of forensic anthropology who matriculate to the doctoral-level
attend separate master’s and PhD institutions. In this case, 52% of survey respondents attended disparate master’s and PhD institutions, while 26%
attended a combined MA/MS and PhD program at the same institution, and 22% attended a terminal master’s program. Additionally, when students
receive their master’s and PhDs at different institutions, compiling data in two separate phylogenies allows for the analysis of relationships between
master’s and PhD institutions over time and space. For instance, of the seven respondents who attend the PhD program at Texas State, four completed
their masters at New York University (NYU), while the other three respondents matriculated from different institutions.

Furthermore, because the phylogeny tracks a respondent’s year of matriculation and graduation, the data capture trends related to which programs
accept students from which institutions over time and permit researchers to examine patterns. The data from the phylogeny also capture the ebb and
flow of programs, as well as when new programs begin to graduate students, where those students matriculate when and if they continue on with their
education, and their current professional position. For instance, the four students attending Texas State with master’s degrees from NYU all matriculated
after 2008, which makes sense since NYU did not institute its Master of Science in Human Skeletal Biology until the mid-2000s and Texas State’s
PhD in Applied Anthropology program is quite new.

Phylogenetics, Academia, Network Analysis
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A8 Exploring Forensic Research Interests of a United States-Based Anthropology Faculty

Rhian Dunn, MS*, Michigan State University, East Lansing, MI; Christopher Rainwater, MS, Office of Chief Medical Examiner, New York, NY and
New York University, New York; Nicholas Passalacqua, PhD, Western Carolina University, Cullowhee, NC

Learning Overview: After attending this presentation, attendees will have a better understanding of how forensic anthropological research interests
are presented by forensic and biological anthropologists.

Impact Statement: This presentation will impact the forensic science community by examining the inclusion of forensic anthropology as a research
interest by individuals in the broader field of biological anthropology.

Forensic anthropology is commonly considered a subdiscipline of biological anthropology. While the discipline of forensic anthropology currently
requires specific training and certification, many faculty members in the broader discipline of biological anthropology continue to list forensic
anthropology, or “forensics,” as a research interest, specialty, or focus (herein referred to as research interest) in addition to their primary research foci.
This project aims to investigate whether those who list forensic anthropology as a research interest are invested in the discipline of forensic
anthropology.

As 0f 2021, the Integrated Postsecondary Education Data System lists 459 schools that offer undergraduate anthropology degrees in the United States.
Of'these, 215 schools were found to have public departmental websites where faculty reported research interests. Pertinent data (e.g., research interests)
were webscraped, culminating in 2,831 total faculty profiles. Of these, 78 individuals (2.8% of all faculty) listed some variation of “forensic” as a
research interest. For the purposes of this study, individuals were categorized into forensic and non-forensic groups. Individuals were placed into the
forensic group if one of two criteria were met: (1) certification through the American Board of Forensic Anthropology; and/or (2) active membership
in the American Academy of Forensic Sciences (AAFS) conference.

Of the 78 individuals, 42 (53.8%) were designated to the forensic group and 36 (46.2%) were designated to the non-forensic group. In regard to active
research in the discipline, 88.1% of the forensic faculty, have presented at least once at an annual meeting of the AAFS and 73.8% of forensic faculty
have published at least one paper in the Journal of Forensic Sciences (JES). On the other hand, only 2.8% of the non-forensic faculty have presented at
the AAFS, and only 16.7% of the non-forensic faculty have published in the JFS.

Research interests were also examined to reveal whether forensic faculty were more likely to list specialties within forensic anthropology (e.g., age
estimation, trauma); 52.4% of forensic faculty and 13.9% of non-forensic faculty listed specific forensic anthropological specialties. This was further
explored via the use of word frequencies and predictors (via term frequency-inverse document frequency [tf-idf] scores) in R using the “tidytext”
package. Words more predictive of forensic faculty include “bone,” “methods,” “death,” “growth,” and “quantitative,” while words more predictive of
non-forensic faculty include “studies,” “southwest,” “southeast,” “paleoanthropology,” and “identity.” These word predictors indicate a methodological
focus among the forensic faculty and more regional and/or theoretical foci among the non-forensic faculty. However, when clustered by natural topics
in R using the “topicmodels” package, individuals could not be reliably classified into the forensic and non-forensic groups.

99 ¢

Finally, Network Analysis procedures in R using the “textnet” and “igraph” packages assessed latent social structures among and between the two
groups. These analyses highlight trends seen in the word frequencies and predictors, but better showcase the relationship between research word and
forensic status, as well as latent relationships among all faculty. While several words are common in both groups (e.g., anthropology, forensic,
bioarcheology), words such as “legal,” “identification,” “histology,” and “biomechanics” are more likely to be used by forensic faculty and words such
as “cultural,” “theory,” “mortuary,” and “paleoanthropology” are more likely to be used by non-forensic faculty. This network highlights areas of
overlap and divergence in research between forensic anthropology and the greater biological anthropology.

Forensic Anthropology, Text Analysis, Network Analysis
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A9 Advances in Sorting Commingled Human Remains: A Preliminary Study Using the Subtalar Joint

loanna Anastopoulou, PhD, National and Kapodistrian University of Athens, Athens, Goudi, Greece,; Nikoletta Manta, MSc, National and Kapodistrian
University of Athens, Athens, Goudi, Greece,; Konstantinos Katsos, MD, PhD, National and Kapodistrian University of Athens, Athens, Goudi, Greece;
Emmanouil Sakelliadis, MD, MSc, PhD, National and Kapodistrian University of Athens, Athens, Goudi, Greece; Moraitis, MSc, PhD*, National and
Kapodistrian University of Athens, Athens, Goudi, Greece

Learning Overview: After attending this presentation, attendees will have a better understanding of the issue of commingled human remains and how
geometric morphometrics target to solve it.

Impact Statement: This presentation will impact the forensic science community by presenting a new semi-automated approach in re-associating
commingled human remains.

The term commingling is used for characterizing the osteological contexts in which skeletal remains of different origins are intermixed. '
Its presence is common in both forensic and bioarcheological contexts and, until recently, the sorting methods were mainly based on
optical similarities or metric re-association.? Given that multiple skeletal elements may present optical similarities due to the impact of
the same taphonomic factors, as well as multiple skeletal elements may be of similar size, the evaluation of shape may be more
individualized.

For the evaluation of shape, the tali and calcanei of 25 individuals were scanned with a structured light 3D scanner. The individuals
originate from a skeletal collection that is housed at the Forensic Anthropology Unit, Department of Forensic Medicine and Toxicology,
School of Medicine, National and Kapodistrian University of Athens. A number of six landmarks were placed on the rim of the talus’ posterior
articular surface for the calcaneus and the adjoining calcaneus’ posterior articular surface for the talus. The landmarks’ raw coordinates were
transformed into Procrustes coordinates for removing the factor of size. The two skeletal elements that presented the smallest Procrustes distance were
the ones that mostly resembled in overall shape and it was recorded whether they actually belonged to the same individual.

The results showed that in 22/25 (88.00%) of the cases, the correct talus-calcaneus match was found between the skeletal elements that presented the
two smallest Procrustes distances compared with all the other elements. It is advised that this method should be utilized in rejecting an approximate
90% of the possible matches based on shape differences.

Future research could further evaluate the applicability of landmark and/or semi-landmark-based methods in re-associating two bones
with adjoining articular surfaces.> The aforementioned approach could retrieve shape information for each skeletal element of the
articulation and become a valuable addition to the existing sorting methods.

Reference(s):

I Ubelaker, D.H. Approaches to the study of commingling in human skeletal biology. In: Haglund, W.D.; Sorg, M.H., editors. Advances in forensic
taphonomy: Method, theory and archaeological perspectives. Boca Raton, FL: CRC Press. 2002; 331-51.

Anastopoulou, I.; Karakostis, F.A.; Borrini, M.; Moraitis, K. A statistical method for reassociating human tali and calcanei from a commingled
context. Journal of Forensic Science. 2018; 63(2):381-5.

3 Gung, P.; Mitteroecker, P. Semilandmarks: A method for quantifying curves and surfaces. Hystrix. 2013; 24(1):103-9.
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A10  Calculating the Minimum Number of Individuals (MNI) and Most Likely Number of Individuals (MLNI)
for a Commingled Fetal and Infant Remains Sample

Ariana V. Agyemang, BS, SUNY Binghamton University, Vestal, NY; Helen Brandt-Litavec, MS, SUNY Binghamton University, Vestal, NY; Elizabeth
A. DiGangi, PhD, SUNY Binghamton University, Vestal, NY

Learning Overview: After attending this presentation, attendees will be informed about how to calculate both the MNI and the MLNI of commingled
fetal and infant remains.

Impact Statement: This presentation will provide information about how to investigate commingling in fetal and infant remains, as there is scant
literature that discusses resolution for this group of individuals.

Various taphonomic forces can cause disarticulation of human remains; as a result, forensic anthropologists are often tasked with separating remains
for individualization purposes. Literature on the commingling of infant bones has not been as developed when compared to that regarding the
commingling of adult bones. Therefore, this research project focuses on estimating MNI and MLNI in infant and fetal remains.

Fetal and infant remains comprising part of the Antioquia Modern Skeletal Reference Collection were examined. This assemblage is a commingled
one from a modern ossuary and therefore represents a real-world case study of commingling in fetal and infant remains. Every region of the body is
represented with an absolute number of 271 bones present in the assemblage. The side, estimated age based on development and metrics, and other
notable characteristics, such as taphonomic alterations, were recorded for each bone. Schaefer et al. was used for measurement definitions as well as
to estimate age.! Linear measurements were taken in millimeters (mm) using a digital sliding caliper. Age was estimated when possible for each element
based on the metrics, and this study used this age division when calculating MNI and MLNI. The MNI was calculated based on the formula:
N=Max(L,R).? This is done by sorting the assemblage into bone type, then left and right sides; the bone and side with the most elements are recorded
as the MNI. The MLNI was calculated to ensure that the number of individuals were accurately estimated. The literature suggests this metric is a better
estimate of the number of individuals because pair matching is taken into account, especially for well-preserved samples.® Here, the long bones (humeri,
radii, ulnae, femora, tibiae, and fibulae) were used to estimate MLNI because they have a stronger pair-wise association than other bones.? The Chapman
formula, N=((R+1) (L+1) / (P+1)) -1, was used to calculate MLNI.# Visual pair matching (color, staining, morphology, etc.) coupled with age estimation
from metrics was used to match antimeres of long bones.

The estimated ages fell into nine separate cohorts from 22 prenatal weeks to 40+ weeks. Taking these ages into account, the calculated MLNI of the
long bones ranged from 2-20, while the MNI of the same bones ranged from 2—7. The range for MLNI is greater than that for MNI; this may be due
to the relatively small number of pairs (16) of long bones found in the assemblage. Bones falling into the 40 prenatal weeks and 40+ weeks age cohorts
have the largest MNI and are the most represented in the sample.

Resolving commingling in fetal and infant remains can be more complex than for adult remains due to the strong effect that small differences in age
(i.e., on the order of single months) will have on size. Their fragility as compared to adult remains can also hamper recovery and measurement efforts.
As a result, this research aims to provide practical procedures involving the commingling of infant bones and reporting MNI vs. MLNI. In the case of
infant and fetal remains, this study recommends the use of MLNI over MNI as a stronger metric for resolving commingling.

Reference(s):

I Schaefer, M.; Scheuer, L.; Black, S.M. (2009). Juvenile Osteology: a Laboratory and Field Manual. Academic Press.

Nikita, E.; Lahr, M.M. (2011). Simple algorithms for the estimation of the initial number of individuals in commingled skeletal remains. American
Journal of Physical Anthropology, 146(4), 629—636.

Adams, B.J.; Konigsberg, L.W. (2004). Estimation of the most likely number of individuals from commingled human skeletal remains. American
Journal of Physical Anthropology, 125(2), 138-151.

Chapman, D.G. 1951. Some properties of the hypergeometric distribution with applications to zoological sample census. Univ Calif Publ Stat 1:
131-159.
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All  We Take Care of Our Own: Utilizing the LGBT+ Accountability for Missing and Murdered Persons
(LAMMP) Database

Anthony Redgrave, MS*, Redgrave Research Forensic Services, Athol, MA; Amy Michael, PhD, University of New Hampshire, Durham, NH; Jessica
Veltstra, MS, Redgrave Research Forensic Services, Athol, MA; Samantha Blatt, PhD, Idaho State University, Pocatello, ID; Mariyam Isa, PhD, Texas
Tech University, Lubbock, TX, USA

Learning Overview: Attendees will understand the need for a queer-informed database for missing and murdered LGBTQ2S+ (Lesbian, Gay,
Bisexual, Transgender, Queer, Two Spirit) community members and will learn how to use and contribute to this database. Attendees will also
understand the limitations of traditional databases in the context of increasing fatal violence directed at LGBTQ2S+ people.

Impact Statement: A variety of resources are needed to document LGBTQ2S+ decedents who may not be accurately reported in traditional databases.
This presentation offers suggestions for the use of a new database to expediently track cases, identify decedent patterns, and share essential information
leading to identification.

Rising fatal violence and hate crimes against LGBTQ2S+ individuals necessitates a more strategic response outside of existing databases. The most
recent Federal Bureau of Investigation (FBI) data on hate crimes (2019) indicated that 20.3% of incidents were committed due to sexual orientation or
gender identity.] Government databases and clearinghouses such as the National Missing and Unidentified Persons System (NamUs) and National
Center for Missing and Exploited Children (NCMEC), along with public entities like Charley Project (CP) and Doe Network (DN), are powerful tools
for use in information sharing about missing and murdered individuals. Yet, these and other databases and state clearinghouses present challenges when
researching or entering cases of LGBTQ2S+ individuals.

For example, missing and unidentified persons databases lack clear guidelines for entry of inconclusive or uncertain sex, exclude selections outside
binary sex, and lack input options for evidence of gender identity. This can both lead to biases and gaps in functionality within databases, thus making
it more difficult to recognize such biases. Further, deadnames (the individual’s name given at birth that is no longer used) are often entered and pre-
transition photos are often used in media and databases, while their current names and photos may be excluded. Misgendering, deadnaming, and
focusing on the individual’s assigned sex potentially exposes the individual to further harm and hinders case resolution.2

In response to inadequate databases, the LGBT+ Accountability for Missing and Murdered Persons (LAMMP) database was created to gather data with
queer-informed and harm-reduction perspectives.3 LAMMP acts as a citizen-powered resource to serve the LGBTQ2S+ community by: (1) matching
unidentified, possibly LGBTQ2S+ Does with missing persons reports; (2) identifying cases of possibly LGBTQ2S+ individuals based on available
information; and (3) providing a comprehensive, searchable database for family members (chosen family and/or family of origin), law enforcement,
and others to provide essential information leading toward identification.

LAMMP offers several features to ensure the privacy and safety of the missing and those reporting them. Case reports and information can be submitted
to administrators anonymously and without creating an account. The missing persons component of LAMMP is private and searchable only to those
with approved credentials. The database is intended for use by professional investigators and researchers (e.g., anthropologists, medical examiners, law
enforcement), as well as forensic genetic genealogists, and includes fields for GEDMatch numbers of family members and related family trees.

This presentation will present LAMMP case examples to demonstrate how the database differs from NamUs, NCMEC, DN, CP, and other
clearinghouses in the following ways: (1) incorporation of data from non-traditional sources (e.g., Facebook® posts, Reddit® threads, activist
organizing); (2) removal of the gatekeeping aspect of governmental databases as information does not have to be submitted by law enforcement,
forensic professionals, or reported by family of origin; and (3) recognition of, and response to, the problems caused by binary sorting of individuals in
databases, allowing for comparison across sex and gender categories.

Reference(s)

United States Department of Justice, Federal Bureau of Investigation: Criminal Justice Information Services Division. 2019 Hate Crime Statistics:
Victims. Retrieved 8/19/2021, https://ucr.fbi.gov/hate-crime/2019/topic-pages/victims.

2 Michael, A.M.; Isa, M.I;; Redgrave, A.; Bingham Redgrave, L. 2021. Structural Vulnerability in Transgender and Non-Binary Decedent
Populations: Analytical Considerations and Harm Reduction Strategies. Proceedings of the American Academy of Forensic Sciences, 73™ Virtual
Annual Scientific Meeting. 2021.

3 Trans Doe Task Force. LGBT+ Accountability for Missing and Murdered Persons (LAMMP) Database. Retrieved 8/19/21,
http://lammp.transdoetaskforce.org/.
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Al12  Applying a Biocultural Signature of Embodied Stress to Identify Latin American Migrants from a Cold
Case Sample in South Florida

Enrique Plasencia, BA*, University of West Florida, Pensacola, FL; Allysha Winburn, PhD, University of West Florida, Pensacola, FL

Learning Overview: After attending this presentation, attendees will understand how skeletal and dental indicators of stress may be used to recognize
the skeletal remains of Latin American migrants in the South Florida region.

Impact Statement: This presentation will impact the forensic science community by presenting evidence supporting the inclusion of skeletal and
dental indicators of non-specific stress in the biocultural profile of Latin American migrants in South Florida.

Immigration policy in the United States remains a polarizing topic of discussion throughout the political spectrum. Current policy amendments making
immigration to the United States illegal or more difficult contribute to the ever-rising number of undocumented migrants who have died while
attempting to enter the United States through rural and dangerous regions—such as southern Arizona’s remote and inhospitable Sonoran Desert and
mountains.

Compared with migrants crossing the United States-Mexico border, less forensic anthropological attention has been paid to migrants entering South
Florida.! The difficulties associated with aquatic deposition of remains make the recovery of migrants’ remains from the South Florida coastline
challenging. The diverse cultural and geographic origins and multifaceted biological histories of Latin American populations in the South Florida
region—especially Cuban Americans—also make discriminant function analyses based on traditional craniometrics inadequate for estimation of
population affinity or region of origin.>*

A forensic anthropologist’s ability to differentiate between the remains of Latin American migrants and those of United States-born citizens is essential
to forensic investigations. This study expands on previous research conducted by forensic anthropologists on the southwestern United States border
and tests its relevance to the unique context of the South Florida “border.” A skeletal sample of 102 cold-case decedents in the Miami-Dade County
Medical Examiner Department was analyzed for the presence of skeletal and dental indicators of non-specific stress, particularly porotic cranial lesions
and enamel hypoplasias, in an attempt to flag decedents as possible migrants and potentially guide the investigation of their cases.

Of the 102 decedents, 28 were identified or had believed-to-be associations; these 28 served as the control group of known origin (i.e., United States-
vs. Latin American-born.). Of the control sample, 46% (n=13) of decedents had enamel hypoplasias, which were over three times more likely in Latin
American migrants (n=10) than United States-born citizens (n=3). Of the control sample, 18% (n=5) had porotic cranial lesions, which were four times
more likely in Latin American migrants (n=4) than in United States-born citizens (n=1).

These data suggest that the stress indicators that have proved effective in differentiating United States from non-United States decedents in the southwest
may also be applicable to the context of South Florida casework. Thus, the indicators of stress were examined in the sample’s 74 unidentified decedents.
Of these, 24% (n=18) had enamel hypoplasias, and 23% (n=17) had porotic cranial lesions. Based on the presence of these stress indicators, 28 sets of
unidentified skeletal remains were flagged as possible migrants. It is hoped that these tentative associations inform future case investigation and expedite
identifications for these individuals.

The above findings are consistent with documented inequities between many Latin American countries and the United States in access to health care
and a nutritive diet at the time of growth and development. The presence of non-specific indicators of stress, in combination with context and other
aspects of the biocultural profile, should indicate to forensic anthropologists and other medicolegal personnel that the remains in question may belong
to Latin American migrants—not only in the southwest, but also in the region of South Florida.’

Reference(s):

- Friend, A.N. Migrants by sea: Investigating the eastern United States border. Forensic Anthropology. 2021; early view.

Ross, A.H.; Slice, D.E.; Ubelaker, D.H.; Falsetti, A.B. Population affinities of 19th century Cuban crania: Implications for identification criteria
in south Florida Cuban Americans. Journal of Forensic Sciences. 2015; 49(1): 1-6.

Ross A.H.; Slice D.E.; Pachar J.V. Forensic identifications and the complexity of determining biological affinities of “Hispanic” crania.
Proceedings of the American Academy of Forensic Sciences, 57" Annual Scientific Meeting, New Orleans, LA. 2005.

Beatrice, J.S.; Soler, A. Skeletal indicators of stress: A component of the biocultural profile of undocumented migrants in southern Arizona.
Journal of Forensic Sciences. 2016; 61(5): 1164-1172.

Birkby, W.H.; Fenton, T.W.; Anderson, B.E. Identifying southwest Hispanics using nonmetric traits and the cultural profile. Journal of Forensic
Sciences. 2008; 53(1): 29-33.
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Al13  OsteolD: A Freely Available Tool for Skeletal Species Identification

Heather Garvin, PhD*, Des Moines University, Des Moines, IA; Rachel Dunn, PhD, Des Moines University, Des Moines, I4; Sabrina Sholts, PhD,
National Museum of Natural History, Smithsonian Institution, Washington, DC; M. Schuyler Litten, MA, National Museum of Natural History,
Smithsonian Institution, Washington, DC; Merna Mohamed, MSc, Des Moines University, Des Moines, IA; Nathan Kuttickat, BSc, Des Moines
University, Des Moines, IA; Noah Skantz, BS, BA, Des Moines University, Des Moines, 14

Learning Overview: After attending this presentation, attendees will be familiar with a new online resource that facilitates species identification from
skeletal remains.

Impact Statement: This presentation will impact the forensic science community by introducing a freely available online tool that can be utilized by
medicolegal agencies to evaluate forensic significance of skeletal remains.

Without specific training in comparative osteology, determining whether an isolated skeletal element is human or faunal in origin can be challenging.
Many medicolegal agencies will rely on forensic anthropologists to make such assessments, and although forensic anthropologists are experts on the
human skeleton, they may rely on other resources to determine the specific species of isolated faunal elements. Not all forensic anthropologists or
medicolegal agencies have access to large comparative skeletal collections and may rely on textbooks or broad internet searches. The goal of this
project was to create a freely available online tool to facilitate species identification from skeletal remains.

Photographs and metric data were collected from the long bones, scapulae, sacra, and ossa coxae of 28 common North American species, including
humans, 20 additional mammals, three birds, and two turtles. In total, more than 16,000 measurements were collected from 436 human and 984 non-
human specimens. The photographs were edited to create a single figure with multiple views for each element (six views for all long bones), along
with a metric scale, penny for scale, and documented range of maximum bone length. At times, unique identifying features are also indicated on the
figures. Descriptive statistics were run on the metric data, which consisted of maximum bone lengths, midshaft diameters, and proximal and distal
breadths and depths. These resources were then incorporated into an online tool: OsteolD.!

OsteolD asks users to first identify what type of element (i.e., bone) they have, providing exemplar images of the various forms of each bone; if
unknown, users can search all elements. Users can then input the maximum length, proximal width, or distal width of the bone (one at a time in a nested
format), which will return images for only those species within that size range. The search tool was limited to these three measurements because they
could be collected from almost all element types and preliminary research indicated they were the easiest for less-experienced users to collect. Size
ranges input into the tool were based either on the full measurement range from the data or two-standard deviations from the mean, whichever was
broader to better encompass size variations. Clicking on the figures enlarges them for visual comparison and species identification. Additional resources
are also provided at the website, including a link to a Morphosource project page where 3D scans of many of the elements have been uploaded as part
of this study, a link to access images of other non-measured elements (e.g., crania, carpals and tarsals), and a list of other texts or webpages that may
be of use to practitioners.” OsteolD is now publicly available, providing an additional and free resource to forensic anthropologists, medicolegal
agencies, and archaeologists, among others. Research is ongoing to assess the possibility of including a more robust statistical framework for species
identification, although all final identifications should be confirmed via visual assessments.

Reference(s):
I OsteoID. www.boneidentification.com (accessed August 27, 2021).
2 Morphosource. www.morphosource.org (accessed August 27, 2021).
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Al4  Assessing Opioid Exposure and Opioid Overdose Deaths in Skeletal Casework Through Collaboration
With Organ Procurement Organizations

Janna Andronowski, PhD, Memorial University of Newfoundland, St. John's, Newfoundland, Canada; Randi Depp, MS*, The University of Akron,
Akron, OH

Learning Overview: Attendees of this presentation will be introduced to critical information relating to the effects of prolonged opioid use on skeletal
biology through modern decedent data collected in collaboration with an American Organ Procurement Organization (OPO). Specific goals include:
(1) outlining the lack of detailed decedent medical and social histories in existing skeletal collections commonly used in forensic anthropology, and
(2) demonstrating the effectiveness of targeted skeletal specimen procurement through medical-based organizations.

Impact Statement: This presentation will impact the forensic science community by providing new insights and potential avenues for modern skeletal
sample procurement for forensic anthropological research. Accessing well-documented modern specimen collections will allow us to adapt
morphological and histologic methods within the field of forensic anthropology for application to chronic opioid users.

The opioid epidemic is a public health crisis that resulted in almost 50,000 Opioid Overdose Deaths (OODs) in 2019 alone.! Exacerbated by the
COVID-19 pandemic, OODs jumped to more than 69,000 in 2020.2 Commonly encountered in forensic casework, chronic opioid use and OODs pose
a serious problem for forensic anthropological analyses due to induced osteoporotic effects demonstrated in clinical research.® As such, it is vital that
future research seeks to understand the impact of substance abuse on forensic anthropological methodologies. Existing human skeletal collections,
however, are not wholly representative of modern populations and drug users, and detailed drug use histories are especially lacking.

To fill this gap, it is proposed that researchers utilize OPOs to target modern populations, especially marginalized and underrepresented groups,
including OODs. Demographics of 100 recent decedents from Northeast Ohio were obtained through an American OPO and compared to the
demographics of existing skeletal collections (William M. Bass Donated Skeletal Collection, Hamann-Todd Human Osteological Collection, and
Robert J. Terry Anatomical Collection). The Bass and Terry collections have similar sex distributions as the Northeast Ohio samples with approximately
60% males and 40% females. The Hamann-Todd collection contains predominantly males (83%). The Northeast Ohio samples were more balanced
for age distribution, with nearly equal distribution for age cohorts 20-29 (22%), 30-39 (23%), 40-49 (27%), and 50-59 (25%). All three skeletal
collections had left-skewed age distributions with middle-aged and older cohorts represented more frequently. Ancestral affinity was not representative
of larger populations for either Northeast Ohio samples or skeletal collections, but this may be more reflective of historical mistrust in the medical
community by minority groups.* Still, decedents from Northeast Ohio included 80% European ancestry and 10% each of African American and Latinx
ancestries.

The detailed medical and social histories of our Northeast Ohio decedents illustrated that demographic risk factors often interacted (e.g., prior
incarceration, chronic health conditions, mental health disorders) and many OODs have multiple marginalized identities and/or contributing health
cofactors. Of the 100 decedents, 17 were OODs and accounted for 41% of those previously incarcerated and all LGBTQIA+ individuals. Of the OODs,
53% involved polysubstance use, 41% had chronic health conditions (e.g., high blood pressure, diabetes, chronic pain, HCV, HBV, HIV), and 47%
had a known mental health disorder(s).

Medically based sources (e.g., OPOs) are ideal for skeletal research since their extensive medical histories reveal many comorbidities and lifestyle
factors that are typically unknown when studying traditional skeletal collections and human remains curated via body donation programs. Overall, the
Northeast Ohio data demonstrate the effectiveness of OPOs to provide skeletal samples that are more representative of targeted modern groups under
study, particularly when a balanced age distribution is desired.

Reference(s)
Center for Disease Control and Prevention. Drug Overdose Deaths. Opioid Overdose: Drug Overdose Deaths. 2021.
https://www.cdc.gov/drugoverdose/data/statedeaths.html.
2 Ahmad, F.; Rossen, L.; Sutton, P. Provisional Drug Overdose Death Counts. National Center for Health Statistics, 2021.
3 Coluzzi, F.; Scerpa, M.S.; Centanni, M. The Effect of Opiates on Bone Formation and Bone Healing. Curr Osteoporos Rep 2020;18(3):325-35.
https://doi.org/10.1007/s11914-020-00585-4.
Siminoff, L.A.; Burant, C.J.; Ibrahim, S.A. Racial Disparities in Preferences and Perceptions Regarding Organ Donation. J Gen Intern Med
2006;21(9):995-1000. https://doi.org/10.1111/j.1525-1497.2006.00516.x.
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Al15  Evaluating the Effect of Cocaine Use on Dorsum Sellae (DS) Demineralization

Tanin Zadeh, MS*, Western University of Health Sciences, Pomona, CA; Ellen Fricano, PhD, Western University of Health Sciences, Pomona, CA;
Vicki Wedel, PhD, Western University of Health Sciences, Pomona, CA

Learning Overview: After attending this presentation, attendees will have developed a better understanding of the relationship between cocaine use
and dorsum sellae demineralization.

Impact Statement: This presentation will impact the forensic community by demonstrating the value of identifying the correlates of cranial bone
resorption amongst multiple variables.

Introduction: Bone metabolism is normally under control due to a balance between osteoblastic and osteoclastic activity, but when one process exceeds
the other, bone growth or destruction result. The Sella Turcica (ST) is a depression in the sphenoid in the base of the skull that borders many important
anatomical structures including the pituitary gland in the hypophyseal fossa, internal carotid and anterior cerebral arteries, cavernous sinus, and cranial
nerves. The Dorsum Sella (DS) makes up the posterior wall of the ST and is bounded by the posterior clinoid processes laterally. Of the cranial bones
frequently eroded, the DS is at great risk due to its thin nature, with an average thickness of 2-7mm. This study aimed to explore whether a correlational
relationship exists between cocaine use and DS Demineralization (DSD), with other potential correlates, such as age, alcohol use, hypertension, and
diabetes, being tested as well.

Hypotheses: Hi: There is significantly more DSD in cocaine users than in non-users. H2: Additional variables that could result in DSD are age, sex,
hypertension, diabetes, and alcohol use.

Materials and Methods: Computed Tomography (CT) scans of 201 individuals (n=109 females, n=92 males) were compiled from the New Mexico
Decedent Image Database (NMDID). Medical records indicate 108 had history of cocaine abuse and 93 did not. Scans were analyzed using Dragonfly
in which a contour mesh of bone was created to visualize a 3D model (slice thickness=1mm with 0.5mm overlap). The DS was assessed to locate any
perforations indicating DSD. Statistical analysis was performed using chi squared analysis and binomial logistic regression.

Results: Of those who reportedly used cocaine, 20 had perforations and 87 did not. Out of the non-users, 30 had perforations while 61 did not. It was
found that a reported history of cocaine use was not correlated with DSD in this sample and the frequency of DSD was higher in the non-user group.
Using a multivariate binomial logistic regression, it was found that the relationship between DSD and age, sex, hypertension, diabetes, and alcohol use
was found to be significant (p<0.001). This model explains 13% of the variation in DSD found. However, only age (»<0.001) and sex (p=0.05) were
found to be driving this significant relationship with DSD. DSD is more frequently present in older and female individuals.

Discussion: Per research, this study was the first to utilize CT imaging to assess the frequency of DSD while accounting for environmental and health
factors. It was demonstrated that DSD may be more common in the broader population than previously thought. The hypothesis that suggested a
correlation between DSD and cocaine use was not supported; however, there are a number of potentially confounding factors that may be obscuring
the relationship. Most importantly, there were no records of duration or volume of cocaine use, method of ingestion, or purity of the cocaine.

The only risk factors for DSD that were significantly correlated were both natural, physiologic processes. On average, the non-user group included
older individuals, which may be a critical factor considering the effect of natural bone loss with age. In addition, females have overall thinner bone
structure than males and lose bone density with age and menopause as well.

Significance: Assessing the frequency of DSD in cocaine users and the general population is valuable to the forensic community due to the wide range
of physiologic and pathologic processes that result in bone demineralization. This study can be used as a foundation for utilizing radiography to ID
unidentified remains by matching physical findings to changes expected from medical and social histories.

Sella Turcica, Bone Resorption, Computed Tomography (CT)
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A16  The Effects of Prolonged Opioid Exposure on Bone Fracture Strength of Rabbit Middle Ribs

Reed Davis, MSc*, The University of Akron, Akron, OH; Mary Cole, PhD, The Ohio State University, Collumbus, OH; Henry Astley, PhD, The
University of Akron, Akron, OH; Janna Andronowski PhD, Memorial University of Newfoundland, St. John's, NL, Canada

Learning Overview: After attending this presentation, attendees will better understand the effects of prolonged opioid use on bone mechanical
qualities.

Impact Statement: This presentation impacts the forensic science community by demonstrating the differences in force required to fracture the middle
ribs of a model organism. These data may serve as a foundation for examining the effects of opioids on human bone fracture in a forensic context.

Previous work on the effects of opioids on bone maintenance and healing have focused on weight-bearing bones, such as the spine, pelvis, and femur.!?
Studies examining non-weight-bearing bones have focused on medical record analyses to predict future fracture risk, but none explicitly examine the
effects of opioid use on bone mechanical properties and fracture risk.> Examining changes in yield strength of rib segments collected from rabbits
exposed to opioid analgesics demonstrates how prolonged opioid use changes bone mechanical properties. Ribs were selected as they are under
relatively constant stress from respiration and do not bear body weight, thus limiting external effects from lifestyle. The middle ribs are a common site
used for histologic aging in forensic anthropology.*> Murine models (mice and rats) require cortical bone remodeling to be induced. As such, rabbits
were chosen as a model organism since they are the smallest, commonly used laboratory animal with spontaneous cortical bone remodeling similar to
humans. This experiment sought to determine if: (1) opioid use causes changes in bone geometry of non-weight-bearing bones; and (2) biomechanical
properties (e.g., peak stress, elastic modulus) of opioid groups are lower compared to controls examined via compression testing.

Rabbits were divided into three groups (fentanyl, morphine, and control). Differences in drug administration required the controls to be split into two
groups. Following eight weeks of morphine/saline injections or transdermal delivery of fentanyl/sham patch, animals were euthanized. Right fifth ribs
were excised from each animal and cleaned of soft tissue and the ventral portions were sectioned into thirds for testing. Each sample was tested until
failure using an Instron® 5567 universal test frame housed at Akron Polymer Training Services using a 1kN load cell and a compression rate of
0.05mm/min. Data were normalized by cortical area and sample length of the rib section, respectively, to produce stress-strain curves and analyzed
using MATLAB® (R2021a, Mathworks). Gross rib measurements were collected before sectioning and compared using the BonelJ plugin in FIJI1.%7
Statistical analyses were completed using a one-way Analysis of Variance (ANOVA) using drug treatment as a fixed factor in SPSS (v.26, IBM®).

Preliminary results indicated that drug group animals were not significantly different from controls in either the gross geometric or biomechanical
properties tested. Due to differing drug administration routes and splitting of the control group to accommodate this, the sample size was uneven, which
may have contributed to a lack of statistical power. Additional statistical analyses are planned to account for individual differences between animals.
Certain animals in this study further adapted their behavior to compensate for physiological changes caused by opioid administration (e.g., lethargy),
which may have limited observed differences between groups.

Per research, this work demonstrates the first experimental method of assessing fracture risk from opioid use in non-weight-bearing bones. Future work
may apply this method to forensic samples to determine what role, if any, opioids played in fracture risk.

Certain work included here is supported by the National Institute of Justice (Award 2018-DU-BX-0188). The opinions, findings, and
conclusions expressed are those of the authors and do not necessarily reflect those of the Department of Justice.

Reference(s):

- Boshra, V. Evaluation of Osteoporosis Risk Associated with Chronic Use of Morphine, Fentanyl and Tramadol in Adult Female Rats. Current

Drug Safety. 2011;6(3):159-163. doi:info:doi/10.2174/157488611797579267.

Vestergaard, P.; Rejnmark, L.; Mosekilde, L. Fracture Risk Associated with the Use of Morphine and Opiates. Journal of Internal Medicine.

2006;260(1):76-87. doi:10.1111/j.1365-2796.2006.01667 .x.

Sajjan, S.G.; Barrett-Connor, E.; McHorney, C.A.; Miller, P.D.; Sen, S.S.; Siris, E. Rib fracture as a predictor of future fractures in young and

older postmenopausal women: National Osteoporosis Risk Assessment (NORA). Osteoporosis International. 2012;23(3):821-828.

doi:10.1007/s00198-011-1757-0.

Stout, S.D. The Use of Bone Histomorphometry in Skeletal Identification: The Case of Francisco Pizarro. Journal of Forensic Science.

1986;31(1):296-300. doi:10.1520/JFS11886J.

Tommerup, L.; Raab, D.; Crenshaw, T.; Smith, E. Does Weight-Bearing Exercise Affect Non-Weight-Bearing Bone? Journal of Bone and Mineral

Research. 2009;8:1053-8. doi:10.1002/jbmr.5650080905.

6. Doube, M.; Ktosowski, M.M.; Arganda-Carreras, I.; Cordeliéres, F.P.; Dougherty, R.P.; Jackson, J.S.; Schmid, B.; Hutchinson, J.R.; Shefelbine,
S.J. BonelJ: Free and Extensible Bone Image Analysis in ImageJ. Bone. 2010;47(6):1076-1079. doi:10.1016/j.bone.2010.08.023.

7. Schindelin, J.; Arganda-Carreras, L.; Frise, E.; Kaynig, V.; Longair, M.; Pietzsch, T.; Preibisch, S.; Rueden, C.; Saalfeld, S.; Schmid, B.; et al. Fiji:
an open-source platform for biological-image analysis. Nature Methods. 2012;9(7):676—682. doi:10.1038/nmeth.2019.
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Al17  Understanding Skeletal and Body Donation in Forensic Anthropology: Developments and Procedures

Kerianne Armelli, MS, Kent State University, Kent, OH,; Rhian Dunn, MS, Michigan State University, East Lansing, MI; Carolyn Isaac, PhD, Michigan
State University, East Lansing, MI

Learning Overview: The results of this presentation will reflect and compare the current practices of skeletal and body donation within forensic
anthropology for attendees, both in the United States and worldwide.

Impact Statement: This presentation will impact the forensic science community by initiating discussions about the practice of body donation in
forensic anthropology and guidelines the discipline wants to establish for developing and maintaining skeletal collections for teaching and research.

Donation programs have been an indispensable component of medical education, where human anatomy has benefited from dissection and laboratory
coursework.! In recent years, donation programs have also become an integral component within anthropology programs, where skeletal donations are
an important tool for study and research.>? Yet the manner in which skeletal materials are obtained and maintained varies between programs. Currently
no protocols have been established regarding the management and curation of a donor skeletal collection within forensic anthropology.

The purpose of this research is to document and compare current practices and opinions regarding the development and maintenance of body donation
programs and skeletal collections in forensic anthropology. Two anonymous surveys were electronically distributed to the forensic anthropology
community. The first survey focused on practitioner’s opinions of body donation within forensic anthropology and the second survey explored current
practices in body donation.

There were 111 participants, including individuals from Asia (1.2%), Europe (4.9%), and Africa (1.2%), although the majority were from North
America (92.7%) with most employed within a university setting (79.3%). It was found that skeletal collections are most commonly used to teach
undergraduates (59.3%), followed by masters and doctoral students (48.1% and 43.2%, respectively). Respondents indicated that skeletal casts (63%)
and purchased human skeletal materials (50.6%) were most commonly used.

Almost all of the survey respondents (95.1%) agreed with the use of donated materials for teaching and research, but agreement was less for the use of
historic (48.8%), unclaimed (38.3%), or unidentified (32.9%) individuals, and only 26.8% thought that unprovenanced archaeological remains should
be used. The majority of respondents (89%) were also in favor of accepting donations by next-of-kin, but fewer respondents agreed with the acceptance
of donations from private citizens (59.8%), medical examiners/coroners (46.9%), or skeletal material found on private property (24.7%). Utilizing
donors in trauma or taphonomic research was acceptable to 70.4% and 90.2% of participants, respectively, and the vast majority (89% for trauma and
82.7% for taphonomy) thought explicit approval should be sought for such research.

While investigating current body donation practices in forensic anthropology, it was found that only 37% accepted donations from medical
examiner/coroners and only 17.9% accepted unclaimed individuals. Responses regarding donation restrictions cite health status as the most common
reason for donation rejection. Respondents indicate that donors are used in taphonomy (40%), trauma (32%), other transformative (36%) research, and
to create or expand fragmentary skeletal collections (12%).

Reference(s):

I Cornwall, J.; Perry, G.F.; Louw, G.; Stringer, M.D. Who donates their body to science? An international, multicenter, prospective study.
Anatomical Sciences Education. 2012 Jul;5(4):208-16.

Bethard, J.D. Historical trends in graduate research and training of diplomates of the American Board of Forensic Anthropology. Journal of
Forensic Sciences. 2017 Jan;62(1):5-11.

Galloway, A.; Simmons, T.L. Education in forensic anthropology: appraisal and outlook. Journal of Forensic Science. 1997 Sep 1;42(5):796-801.
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Al18 Modeling Grave Depressions Using Open-Source Light Detection And Ranging (LiDAR) Data at the
Forensic Anthropology Research Facility

Mariah Moe, MA*, Texas State University, San Marcos, TX; Shelby Garza, MA, Texas State University, San Marcos, TX; Nicholas Herrmann, PhD,
Texas State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will have a better understanding of the utility of open-source Light Detection And
Ranging (LiDAR) data for the detection of ground surface depressions consistent with single or mass graves and how hydrologic modeling techniques
can be used in conjunction with mapping software to model these depressions.

Impact Statement: This presentation will impact the forensic science community by presenting an alternative method for grave detection that can be
accomplished using free, open-source data.

The Forensic Anthropology Research Facility (FARF), located in Hays County, TX, is used for a variety of research projects through the Forensic
Anthropology Center at Texas State’s (FACTS) willed body donation program. This includes the burial of remains in single and mass graves, which
provide the opportunity to investigate whether the ground surface depressions associated with these inhumations can be adequately and consistently
detected using free, aerial-based LiDAR remote sensing data offered through the Texas Natural Resources Information System (TNRIS). No systematic
evaluation of grave detection using aerial-based LiDAR at FARF has been conducted, yet recent studies have demonstrated moderate success in the
detection of single and mass graves using terrestrial-based equipment.!

This study analyzed TNRIS LiDAR point cloud data at a 50cm resolution from 2017 to examine whether elevation changes consistent with known
burials at FARF could be effectively detected using ground points parsed from the large datasets.> Geographic Information Systems software (ArcGIS
Pro) and the LASTools package were used to generate topographic and slope maps. Additionally, digital elevation models were created to identify
burial depressions.

An adaptation of hydrologic modeling techniques was employed in which digital elevation models typically used for watershed analysis and floodplain
management were investigated for the presence of “sinks” (areas of low elevation for which all surrounding data cells represent higher elevation values).
These areas of low elevation were noted to be consistent with the location of several known burials, including multiple single and one mass grave
located at the facility.

The final model readily identified ground surface anomalies associated with large depressions resulting from long-term burials. This included
depressions that contained human remains and ones in which the remains had previously been excavated, but the surface depression persisted. This
study demonstrates the potential for open source LiDAR data to provide enough resolution to identify both single and mass graves. Additionally, these
data have the potential to help direct on-the-ground investigative efforts in the search for clandestine burials. As more remote sensing data are collected
and disseminated, future studies can evaluate the temporal and topographical changes associated with these additional datasets and whether smaller
and/or more shallow inhumations can consistently be detected.

Reference(s):

1. Corcoran, K.A.; Mundorff, A.Z.; White, D.A.; Emch, W.L. (2018). A novel application of terrestrial LIDAR to characterize elevation change at
human grave surfaces in support of narrowing down possible unmarked grave locations. Forensic Science International, 289, 320-328.

2 Strategic Mapping Program (StratMap). Central Texas Lidar, 2017-01-01. Web. 2021-05-05.
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A19 Discovering Clandestine Human Remains Using Unmanned Aerial System-Based Remote Sensing

Daniel Wescott, PhD*, Texas State University, San Marcos, TX; Gene Robinson, Gene Robinson Consulting, Inc, Wimberley, TX; Derek Anderson, PhD, University
of Missouri, Columbia, MO; Shane Seitz, Unmanned Systems Research, Inc, Saskatoon, Saskatchewan, Canada
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A20 A Robust Methodology for Stable Isotope Analysis of Human Tooth Enamel

Francesca Spencer, BS, BA, University of Utah, Salt Lake City, UT; Kirsten Verostick, PhD, University of Utah, Salt Lake City, UT, Alejandro
Serna, PhD, University of Utah, Salt Lake City, UT; Lesley Chesson, MS, DPAA Laboratory, Joint Base Pearl Harbor-Hickam, HI; Gregory
Berg, PhD, DPAA Laboratory, Joint Base Pearl Harbor-Hickam, HI; Gabriel Bowen PhD, University of Utah, Salt Lake City, UT

Learning Overview: After attending this presentation, attendees will have an improved understanding of how standardized sample preparation
protocols can improve the comparability of stable isotope data produced in different laboratories and support more robust interpretations of stable
isotopic data in human provenance investigations.

Impact Statement: This presentation will identify the most critical considerations for developing a robust, standardized methodology for the Stable
Isotope Analysis (SIA) of human tooth enamel, which, if adopted, will support generations of data that can be replicated and is comparative across
laboratories.

Traditional forensic analyses such as DNA and fingerprinting are often limited in the identification of human remains due to sample loss, contamination
over time, and ability to locate reference samples. In the past three decades, SIA has become increasingly important in determining region of origin
and life histories from unidentified remains. Forensic scientists and anthropologists have been guided by SIA in various cases, resulting in positive
identifications.

Tooth enamel is a useful tissue when analyzing stable isotopes because its oxygen isotope ratios are resistant to change after the enamel has developed.
It has been established that there is a relationship between the oxygen isotopes of enamel and those of water from the enamel’s region of origin,
providing a basis for inferring an individual’s region of origin based on tooth enamel oxygen isotopes.! However, laboratories conducting isotope
analyses for forensic purposes have not established a uniform methodology, leading to large interpretable differences and potential biases that limit
comparison of results and interpretations between laboratories.?

This study builds on a history of methodological research on archeological samples and presents a series of experiments designed to test and quantify
the effects of different sample preparation and analysis methodologies on the measured isotopic composition of modern human tooth enamel.? The
experiments included treatments comparing different tooth enamel sample particle sizes, storage conditions during pretreatment and prior to Isotope
Ratio Mass Spectroscopy (IRMS) analysis, organic contaminant removal treatments, and mass spectrometric analysis conditions. These experiments
used relatively large sample sets and replicate analyses to support quantification of effect sizes.

Preliminary results from these experiments showed that the reproducibility of oxygen isotope measurements improved from 0.17%o to 0.09%o (1
standard deviation) if samples were ground to a fine and uniform particle size (125um), likely due to improved homogenization of the samples. They
also demonstrated a small (0.18%o) but significant offset (p<0.1) between the measured oxygen isotopic composition of fine- and coarse-grained
samples. In the same experiment, the Carbon Dioxide (COz) yield from the fine-grained samples was 28% higher than that for the coarse-grained
samples. This is attributed to the observed isotopic effect to particle-size-dependent differences in reaction efficiency during mass spectrometric
analysis. In contrast, the data show no detectible impact of variations in sample storage conditions (exposed to the ambient environment or stored in a
desiccator). This suggests that oxygen exchange between atmospheric water vapor and enamel does not affect the isotopic values, even for finely
ground samples.

The results of these experiments suggest “best practices” that can easily be adopted in SIA tooth enamel protocols to improve data comparability in
inter- and intra-laboratory settings. In addition, they highlight methodological variables that have little impact on SIA results and need not be
standardized. These methodological guidelines should help establish a firm methodological basis for building high-quality tooth enamel SIA reference
databases and thus increase the applicability of SIA in forensic science for use in human identification efforts.

Reference(s):

I Warner, M.M.; Plemons, A.M.; Herrmann, N.P.; Regan, L.A. Refining stable oxygen and hydrogen isoscapes for the identification of human
remains in Mississippi. Journal of Forensic Sciences. 2018;63(2):395-402.

Chesson, L.; Kenyhercz, M.; Regan, L.; Berg, G. Addressing data comparability in the creation of combined data sets of bioapatite carbon and
oxygen isotopic compositions. Archaeometry. 2019;61(5):1193-206.

Demény, A.; Gugora, A.; Kesjar, D.; Lécuyer, C.; Fourel, F. Stable isotope analyses of the carbonate component of bones and teeth: the need for
method standardization. Journal of Archaeological Science. 2019;109:104979.
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A21  Repatriation and Responsibility: Consideration Beyond Traditional Constructs

Rose Leach, MA*, Kent State University, Kent, OH; Kerianne Armelli, MS, Kent State University, Kent, Ohio, USA

Learning Overview: Attendees can expect a comprehensive overview of repatriation practices, emphasizing the need to critically reexamine current
collections housed at museums and universities beyond just the demands of the Native American Graves Protection and Repatriation Act (NAGPRA).
Attendees will also learn about the multiple ethically sourced osteological collections they can utilize for current and future research, with particular
consideration for digital databases.

Impact Statement: This presentation strives to bring continued awareness to the issues in repatriation by highlighting not only problems within the
context of NAGPRA, but also providing additional insight into ethical considerations of skeletal remains and collections. This discussion will also
provide resources on modern, ethically built collections that can be utilized for current and future research.

While forensic anthropology has recently begun to recognize a need for a culturally sensitive approach to training and research, many institutions
actively make use of unrepatriated remains of Native Americans and individuals whose use within education and research today is ethically questionable
(e.g., compared to individuals and groups whose skeletal donation was given explicit self- or next-of-kin consent). While there is a known responsibility
to notify and return Native American remains through NAGPRA, these collections often continue to be used in educational settings. Due to the complex
nature of relationships between faculty and trainees, along with the political and legal issues that accompany careers in the Academy, enacting change
that leads to repatriation can be extraordinarily difficult.

The continued use of Native Americans and individuals whose acquisition was ethically questionable, or whose tribal affiliation warrants further
investigation within collections in anthropology, has been argued as a necessity, citing limited resources for research and teaching as reason.1 While
the use of these collections can continue with explicit permission and communication with the ancestral communities of the descendants, the problem
arises in the refusal to begin the process of seeking permission. Additionally, non-Native remains that may have been collected through unethical
means, by current standards, are often overlooked, with many failing to question the ethics behind their acquisition. The use of historic and prehistoric
samples in the development of forensic methods has been proven to be counterproductive, as current needs within the field require these methods to be
modified for modern populations.2

This presentation seeks to bring awareness to the field regarding the active oversight of forensic anthropologists in the repatriation of Native American
and other non-ethically sourced individuals/groups. With the advent of digital collections as well as physical ones comprised of modern individuals, it
is clear that there are viable alternatives for research that can be utilized. Collections such as the William M. Bass, the New Mexico Decedent Image
Database, and The Skeletal Series at Western Michigan University have developed collections consisting of consenting individual donors or next-of-
kin donations, showing this can be done.

It is in the benefit of practicing forensic anthropologists to hold each other and their institutions accountable in the use of these collections and work
toward more ethically sourced donations. This presentation will highlight the issues within modern anthropological skeletal collections and the
resources and path forward to decolonizing collections.

Reference(s):

I Ray, L. Before and after NAGPRA: The effect of the Native American Graves Protection and Repatriation Act on Archaeological Practices in the
United States. Doctoral dissertation, Florida Atlantic University, Honors College.

Marquez-Grant, N. An overview of age estimation in forensic anthropology: perspectives and practical considerations. Annals of human biology.
2015 Jul 4;42(4):308-22.
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A22  Morphometric Comparison of Eight Small Non-Human Species of Long Bones to Juvenile Human Long
Bones for the Purpose of Identification in a Forensic Context

Kaitlyn Schoonover, BS*, Mercyhurst University, Erie, PA; Luis Cabo MS, Mercyhurst University, Erie, PA

Learning Overview: Attendees to this presentation will gain a better understanding of the importance of non- human osteology in forensic contexts,
as an essential tool to assess the forensic significance of skeletal remains based on human versus non-human determinations, particularly in scenarios
involving potential adolescent remains.

Impact Statement: Human versus non-human determinations represent a significant portion of a forensic anthropologist’s workload. Quick
assessments of forensic significance based on this factor prevent significant waste of time and resources. Determinations based on positive species
identification are much more robust and reliable, and less susceptible to error than those based simply on excluding human origin. In the training of
forensic anthropologists, stress is often placed mainly on the identification of large species of mammals, in the body size range of human adults.
However, the remains of small mammals can also be confused with those of subadults; with the added complication of small-sized species being more
abundant and diverse in non-human communities.

While the identification of elements from immature vertebrates requires more thorough examinations and a stronger osteology background, the remains
of adult small vertebrates are also often mistaken for potential human bones as a result of the common misconception among the public that bones of
infants and juveniles are just smaller versions of fully developed adult bones. Any system that could be used to streamline those identifications at the
initial stages of the investigation would significantly reduce the waste of investigative time and resources.

However, there are few studies using morphometrics specifically to compare human and non-human bones, let alone any studies using juvenile human
bones in comparison to various small mammal species. A 2016 study tried to determine whether bone morphometry analyses on long bones would be
robust enough for this purpose, obtaining promising results.! Nonetheless, those authors utilized ratio transformations in their analyses, a strategy that
has been proven to be ineffective and highly problematic in morphometry.?

A pilot study is presented here illustrating two alternative strategies to streamline the identification of small vertebrate elements that are frequently
mistaken as potential infant human remains. One strategy utilizes morphometric analysis, with the second being the classic dichotomous key structure.

Although mammals, along with other vertebrates, have homologous skeletal structures, their function and biomechanics varies across taxonomic
groups, leading to easily interpreted morphological differences between taxa; for example, the differences in the use of arms/forelimbs in bipedal
(grasping or flying) versus quadrupedal animals (walking and/or running). This difference in biomechanical function leads to differing structure
morphologies that can often be observed as easily recognizable discriminant traits.> Dichotomous keys based on the visual assessment of these traits
are widely utilized in zoology to identify species based on these traits.

However, morphology also changes with age, with skeletal elements of immature individuals being more similar across species than their adult
counterparts. The morphometric approach has the advantage of detecting and encapsulating not only size and raw shape differences, but also allometry.
This allows us to extend the results to a wider range of ages and body sizes and ages, by factoring in allometric patterns in addition to anatomical
differences related to function and biomechanics. The biometric model is intended to take advantage of this factor, also presenting some advantages
for easier automation through software applications.

The study sample was obtained from the Mercyhurst University zooarchaeological comparative collection. A set of small vertebrate species was
selected based on their high frequency in North American environments, as well as on their potential to be mistaken for human infants or fetuses based
on their body size. Skeletal elements were 3D scanned with an Artec Space Spider. Scans were also utilized to create dichotomous keys. All statistical
analyses were carried out using GraphPad Prism 9.2.0. It was determined that lower limb elements are better than the upper limb when measuring
morphometric differences between non-human and fetal human bones, with the femur showing the most robust results. Although this is only a
preliminary study, the statistical data show that there are significant differences between non-human and juvenile human bones, depending on the bone
and features analyzed.

Reference(s)
Phatsara, M.; Nganvongpanit, K.; Mahakkanukrauh, P. (2016). Comparative morphometric study for distinguishing between human and non-
human mammahan (cow, dog, horse, monkey and pig) long bones. Chiang Mai Veterinary Journal, 14(1), 23-38. doi:10.14456/cmvj.2016.3

2 Franks, E.M.; Cabo, L.L. (2014). Quantifying Asymmetry: Ratios and Alternatives. American Journal of Physical Anthropology, 154(4), 498-
511. doi:10.1002/ajpa.22539

3 Coyne, J.A. (2010). Why evolution is true. Oxford: Oxford University Press.
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A23 A Spatiotemporal Analysis of the National Missing and Unidentified Persons System (NamUs) Unidentified
Person Cases along the United States-Mexico Border

Justin Z. Goldstein, MA*, Texas State University, San Marcos, TX; Courtney Siegert, MA, Texas State University, San Marcos, TX; Nicholas
Herrmann, PhD, Texas State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will have a greater understanding of the spatial distribution of National Missing and
Unidentified Persons System (NamUs) Unidentified Person (UP) cases along the United States-Mexico Border and how these cases relate to deaths
reported by the Border Patrol.

Impact Statement: This presentation will impact the forensic science community by providing important context for understanding changes in reported
deaths across the United States-Mexico Border over time.

Unidentified human remains present a significant challenge for forensic practitioners in the United States, particularly given its decentralized medicolegal
framework.! Identification efforts on the United States national scale must navigate the various protocols, financial resources, and organizational barriers that are
unique to each state and/or county. NamUs acts as a powerful tool for connecting forensic professionals and investigating agencies across the United States, although
engagement across the nation remains inconsistent.>* However, along the United States-Mexico border, where thousands of migrants are apprehended or found
deceased, NamUs has played a crucial role in identification efforts.** Thus, understanding the relationships between NamUs UP cases and Border Patrol statistics
may provide important insights into the factors that have contributed to death along the border over time. This study sought to explore these relationships, asking:
(1) can NamUs UP cases, apprehensions at the border, and Border Patrol staffing be used to accurately predict reported deaths across Border Patrol sectors, and (2)
do the relationships between these variables change over time?

NamUs UP cases from Arizona, California, Nevada, New Mexico, Oklahoma, and Texas (n=6,857) were exported from NamUs 2.0 and geocoded in
ArcGIS® Pro 2.8 to county shapefiles obtained from the United States Census Bureau.®” Border Patrol sector reports on staffing, apprehensions, and
deaths were obtained from United States Customs and Border Protections.® In ArcGIS®, Border Patrol sector statistics and NamUs UP cases were
joined to Border Patrol sector shapefiles, which were generated using publicly available jurisdictional data.’ In each sector, UP Cases and Border Patrol
statistics were summarized for three approximately equal time periods: 1998-2006, 2007-2013, and 2014-2019. Ordinary Least Squares (OLS)
regressions were performed in ArcGIS® Pro for each time period, with reported deaths as the dependent variable. In addition, Border Patrol
apprehensions per sector by migrant region of origin were summarized by year to contextualize regression results over time.

OLS regression models indicate no consistent predictors for reported deaths over time. The lack of significance between NamUs UP cases and reported
deaths is likely due not only to the inconsistent application of NamUs across Border Patrol sectors, but also to the unknown number of previously
identified cases that are no longer listed in NamUs 2.0. Moreover, Global Positioning System (GPS) location data for NamUs cases is inconsistently
collected, impacting the precision of spatial analyses. Removing NamUs UP cases from OLS regression models shows a more consistent relationship
between border apprehensions and reported deaths (p <0.01). Additionally, adjusted R-squared values decreased from 0.82 to 0.57 between the 2007-
2013 and 2014-2019 models. Considering that Texas surpassed Arizona in migrant deaths in 2012, lower model performance may reflect changing
migration trajectories and demographics, the decentralized medicolegal system, and the difficulties recovery contexts encountered in Texas.?

Although NamUs UPs are not strong predictors of reported deaths along the United States-Mexico border, data here likely represents an incomplete
account. Including higher-resolution NamUs data, particularly GPS location and data from previously resolved cases, may improve model precision.

Reference(s):

B Ubela(ke)rr, D.H. (2011). United States of America. In N. Marquez-Grant & L. Fibiger (Eds.), The Routledge handbook of archaeological human

remains and legislation (pp. 533-540). New York, NY: Routledge Handbooks.

Weiss, D.; Schwarting, D.; Heurich, C.; Waltke, H. (2018). Lost but not forgotten: Finding the nation’s missing. National Institute of Justice

Journal, 279, 1-12. Available from: https://nij.gov/journals/279/Pages/lost-but-not-forgotten.aspx.

Goad, G. (2020). Expanding humanitarian forensic action: An approach to U.S. cold cases. Forensic Anthropology, 3, 1, 50-58.

Reineke, R.; Anderson, B.E. (2016). Missing in the US-Mexico borderlands. In D. Congram (Ed.), Missing persons: multidisciplinary perspectives

on the disappeared (pp. 246-268). Toronto, Canada: Canadian Scholars’ Press.
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6 NamUs 2.0. (2021). National Missing and Unidentified Persons System: NamUs. https://www.namus.gov/. Washinton D.C.: National Institute
of Justice.

7. United States Census Bureau (2018). Cartographic Boundary Files — Shapefile. https://www.census.gov/geographies/mapping-files/time-
series/geo/carto-boundary-file.html. Washington, D.C.: United States Department of Commerce.

8 United States Customs and Border Protection. (2021). Stats and Summaries. https://www.cbp.gov/newsroom/media-resources/stats.
Washington D.C.: United States Department of Homeland Security.

% United States Customs and Border Protection. (2021). Border Patrol Sectors. https://www.cbp.gov/border-security/along-us-
borders/border-patrol-sectors. Washington D.C.: United States Department of Homeland Security.
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A24  Developing a Tissue-Specific Multi-Isoscape (6 120 and ¥Sr/ #Sr) to Estimate Region of Origin

Julianne Sarancha, MS¥*, Arizona State Universit, Tempe, AZ; Alexis Baide, MA, University of Utah, Salt Lake City, UT; Clare Dittemore, BA, Montana
State University, Bozeman, MT; Thomas Delgado, BA, California State University-Chico, Chico, CA; Gabriel Bowen, PhD, University of Utah, Salt
Lake City, UT

Learning Overview: After attending this presentation, attendees will understand the utility of creating multi-isotope tissue-specific isoscapes to
estimate region of origin via Stable Isotope Analysis (SIA).

Impact Statement: This presentation will impact the community by describing a novel method of combining isotope systems in the
creation of tissue-specific isoscapes for region of origin estimation to increase the accuracy of stable isotope analytical methods.

Forensic applications of SIA have shown this method’s utility to aid in the identification of unknown remains. As its use becomes more widespread,
methods to improve the ability of isotopic analysis to provide geographic history of unidentified human remains are essential. Currently, many forensic
applications of SIA rely on the comparison of isotopic values from human tissues (i.e., bone, teeth, or hair) to predicted environmental isotopic values
derived by modeling precipitation, tap water, and/or bedrock maps for particular regions, commonly referred to as isoscapes.' While this has shown
to be a useful comparison, it cannot be assumed that environmental isotopic values are equivalent to the isotopic signatures preserved in the human
body because this method fails to account for tissue-specific metabolic processes which may cause isotopic fractionation. To remedy this assumption,
it is recommended that environmental isoscapes are calibrated with human tissues using known matrix-matched samples.

To assess the efficacy of a human tissue-specific isoscapes, this study developed a multi-isotope model of d 80 and #7Sr/%Sr from hair as a function
of tap water to infer the region of origin for individuals. For 37Sr/%6Sr, a linear regression was generated using data from Ammer et al. that consists of
hair and associated tap water samples collected in Mexico.* The linear regression was used to calibrate an environmental 37Sr/%Sr isoscape of the
United States. A d 130 isoscape was constructed using hair data from Ehlringer et al. and existing tap water isoscapes for the United States.® The d '*0
and ¥7Sr/%°Sr isoscapes were then stacked to provide a multi-isotope model. All modeling, mapping, and statistical analyses were conducted in R version
3.6.2 using the ASSIGNR package.®

To test the accuracy of the multi-isotope model, d 130 and ¥Sr/*Sr of hair samples with known region of origin (obtained from Tipple et al.) were
evaluated.” The model provided estimates that included the correct region of origin for 91% of the known samples tested.

The high accuracy of the multi-isoscape model highlights the utility of multi-isotope tissue-specific models in forensic applications. Despite this high
accuracy, considerations to ensure consistent data reference scales and the ways in which local 3Sr/%Sr values may contaminate a sample in question
must be taken into account. This study serves as an initial multi-isotope model for human hair and may serve as an example for the development of
additional models.

Reference(s):

I Bartelink, E.J.,; Chesson, L.A. Recent applications of isotope analysis to forensic anthropology. Forensic Sci Res. 2019;4(1):29-44.
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2Bataille, C.P.; Bowen, G.J. Mapping 87Sr/ 86Sr variations in bedrock and water for large scale provenance studies. Chem Geol. 2012;304-
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Ma, C.; Vander Zanden, H.B.; Wunder, M.B.; Bowen, G.J. assignR: An R package for isotope-based geographic assignment. Methods Ecol Evol.
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Tipple, B.J.; Valenzuela, L.O.; Ehleringer. J.R. Strontium isotope ratios of human hair record intra-city variations in tap water source. Sci Rep.
2018;8(1):1-10. doi:10.1038/s41598-018-21359-0.
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A25  Last Seen Location: Using Missing Persons Data for Identification in Forensic Anthropology.

Liam Johnson, MA¥*, University of Nevada-Las Vegas, Las Vegas, NV; Teresa Wilson, PhD, Louisiana State University, Baton Rouge, LA

Learning Overview: After attending this presentation, attendees will understand how the spatial precision of a missing person’s last-seen location
relates to their case’s closure and how the value of spatial data relate to the identification of unidentified individuals.

Impact Statement: This presentation will impact the forensic science community by expanding the scope of the types of data that forensic
anthropologists use as it relates to current forensic casework.

The study and practice of forensic anthropology is centered on unidentified individuals and, as practitioners, improving the field’s ability to successfully
assist in identification efforts. Traditional methodological practice relies on “the big four”—age, ancestry, sex, and stature—to create a biological
profile. In recent years, there has been an increasing call by forensic anthropologists to expand beyond skeletal material in their analysis and
interpretation of unidentified remains to include sociocultural data.!

With the augmentation from the sociocultural data, the biocultural profile provides a more holistic understanding of an unidentified individual and may
provide a more effective means to establish possible identifications. Furthermore, the inclusion of an unidentified individual’s geographic recovery
location has been shown to be an effective biocultural identifier in establishing a putative identification by cross-referencing missing persons cases.>
However, the spatial relationship of establishing a putative identification involving recovery location is dependent on the missing person’s case report
and potentially the degree of knowledge of an individual’s last-seen location.

To explore the relationship between an individual’s last-seen location and case outcomes, this study analyzed a total of 419 open and closed missing
persons reports from the Louisiana Repository for Unidentified and Missing Persons Information Program of individuals last seen in the past 64 years
from 1956-2020.% Missing persons reports were categorized by the level of spatial precision available (e.g., exact address, street, city, parish/county,
or unknown). The data indicate that there is no significant relationship between the level of spatial precision and overall case closure rate. However,
temporal data, when available, suggests a correlation between the level of spatial precision and average time from when the individual was last seen to
their case’s closure; missing person cases with spatial precision at the parish level remain open for an average of 7,650 more days than cases with an
exact last-seen location. This present research shows the utility of spatial data in forensic investigative efforts and highlights the varied relationship
spatial information has to unidentified persons cases in forensic anthropology.

Reference(s):

I Goad, G. Expanding Humanitarian Forensic Action: An Approach to U.S. Cold Cases. Forensic Anthropology 2020; 50-58.

2 Michon, E.F.; Reck, S.1; Listi, G.A.; Wilson, T.V. Integrating the Biocultural profile into the Identification Process at the LSU FACES Laboratory.
Proceedings of the American Academy of Forensic Sciences, 73" Virtual Annual Scientific Meeting. 2021.

Louisiana House Legislative Services. 06RS-1690 § 15:651-663. Creates the Louisiana Repository for Unidentified and Missing Persons
Program.
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A26 Understanding the Spatial Relationships Between NamUs Unidentified and Missing Persons Cases in Texas

Shelby L. Garza*, MA, Forensic Anthropology Center, Texas State University, San Marcos, TX; Justin Z. Goldstein, MA, Forensic Anthropology
Center, Texas State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will have a better understanding of the spatial relationship between National Missing
and Unidentified Persons System (NamUs) Unidentified Persons (UP) and Missing Persons (MP) cases in Texas.

Impact on the Forensic Science Community: This presentation will impact the forensic science community by contextualizing spatial trends in
NamUs cases in relation to the demographic variation in Texas.

Existing literature has contextualized unidentified human remains and MP as vulnerable populations, subject to larger systems of structural violence in
the United States.! According to NamUs, as of August 2021, there are 1,651 MP and 1,737 UP in the state of Texas.> However, given that the
medicolegal systems in Texas are decentralized across 254 counties, it is likely that MP and UP cases have differential access to investigative resources.

The purpose of this study is to explore the similarities and differences between NamUs UP, NamUs MP, and county demographics to answer the
following questions: (1) is there non-random spatial distribution in the NamUs UP and MP cases in Texas, and (2) if the spatial relationships are non-
random, are there similar spatial patterns in county demographics?

Data were collected on population, self-reported race, self-reported ethnicity, average income, and poverty rate for each county in Texas from the
United States Census 2019 ACS 5-Year Survey.> MP and UP data were collected from NamUs on August 28, 2021. Maps were generated to visually
represent the UP, MP, and county demographic data in ArcGIS® Pro using the symbology feature. Global Moran’s I spatial autocorrelations were run
to test for non-random spatial distributions of MP cases, UP cases, and county demographics.

The results of the Global Moran’s I spatial autocorrelation test showed that significant clustering is occurring with the distribution of MP by population
(p <0.01; z=7.66), UP by population (p <0.01; z=7.50), Hispanic individuals by population (p <0.01; z=23.61), and Black individuals by population (p
<0.01; z=19.37). Furthermore, the clustering pattern reveals that the areas with the higher number of UP and MP cases are also the areas with the
highest number of Hispanic and Black individuals by population.

These results show that, when standardized by population size, there is a statistically significant correlation between the distribution of Black and
Hispanic individuals in Texas and the distribution of unidentified and missing persons in Texas. Collectively, these results may speak to the impacts
of structural violence on socially marginalized communities, defined here as avoidable limitations placed on groups of people by society that prevents
them from achieving an otherwise attainable quality of life.* This project serves as an important step in understanding how structural violence can
impact individuals both during life and death.

Reference(s):

I Goad, G. 2020. Expanding humanitarian forensic action: An approach to U.S. cold cases. Forensic Anthropology 3: 50-58.

2 NamUs 2.0. 2021. National Missing and Unidentified Persons System: NamUs. https://www.namus.gov/. Washinton D.C.: National Institute
of Justice.

3 United States Census Bureau. 2019. ACS 5-Year Survey Data Releases. https://www.census.gov/programs-surveys/acs/news/data-

releases.2019.html.Washington, D.C.: United States Department of Commerce.

Lee, B.X. 2019. Violence: An interdisciplinary approach to causes, consequences, and cures. John Wiley & Sons.
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A27 Initial Review of the Long-Term Unidentified Cases Managed by the Forensic Anthropology Center at
Texas State University

Emilie L. Wiedenmeyer, MA*, Texas State University, San Marcos, TX; Justin Z. Goldstein, MA, Texas State University, San Marcos, TX; Petra
Banks, MA, Texas State University, San Marcos, TX; Mariah Moe, MA, Texas State University, San Marcos, TX; Sophia Mavroudas, MA, Texas State
University, San Marcos, TX; Michelle D. Hamilton, PhD, Texas State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will have a greater understanding of the contextual and demographic information
currently available for long-term unidentified cases at the Forensic Anthropology Center at Texas State University (FACTS).

Impact Statement: This presentation will impact the forensic science community by presenting data on a representative group of forensic cases
managed by FACTS to highlight common discrepancies in long-term unidentified casework at academic institutions.

When medicolegal agencies and jurisdictional authorities request forensic anthropological consultation on unidentified human remains, forensic
anthropologists in academic institutional settings are often responsible for the continued curation of unidentified human remains after analysis is
complete.! Unidentified human remains represent a marginalized group of individuals in the global humanitarian crisis of the missing and unidentified,
and academic institutions face challenges in balancing both consultation and stewardship when managing such vulnerable individuals.? For cases that
remain unidentified after traditional forensic methods are applied and reported, the challenges become multifold as long-term storage inherently requires
casework reassessment, further procedural standardization, and additional detailed recordkeeping over time.

The Identification & Repatriation Initiative (IRI) was created at the FACTS in 2021 to standardize the inventory of and re-engage identification efforts
for all unidentified individuals retained in long-term storage at FACTS, particularly for cases analyzed prior to the formation of FACTS in 2008. Dates
of discovery for these individuals span from the 1960s to the present. This presentation summarizes the IRI’s initial findings, focusing on the availability
of associated contextual data and the completeness of forensic analyses already conducted. The IRI also surveyed the demographic breakdown of long-
term unidentified cases in order to better understand the communities represented by these individuals.

The IRI reviewed all existing cases and associated documents and found that 95% of the total cases required additional analysis or reanalysis. Of these,
80% were deemed to be modern and therefore medicolegally significant. Cases that demonstrated evidence of identification attempts beyond submission
of the biological profile included: (1) bone samples apparently removed for DNA submission (24%); (2) documentation of submission of bone samples
for DNA profiling by the University of North Texas Center for Human Identification (16%); and (3) entry into the National Missing and Unidentified
Persons System (NamUs) (11%). Perhaps most notable, only 32% of all forensically relevant cases had an associated and completed forensic
anthropological report. Of those with estimated age, sex, and population affinity information recorded, the majority were estimated as male (62%),
between the ages of 15-50 (82%), and of Hispanic (33%), American White (30%), or American Black (4%) affinity, with the rest being of unknown
or undetermined affinity. These initial estimations, paired with the associated reports of discovery from counties along the United States-Mexico border,
suggest many of these individuals may have suffered from broader vectors of structural inequality and vulnerability during life.> Moreover, as they
remain unidentified throughout the years, those lived experiences are reflected in their marginalization in death.*

Although the problems that the IRI encountered when reassessing the institutional holdings of the unidentified dead were significant, the IRI is working
toward new directions in identification for these individuals. The IRI is hopeful that reporting this general information on the unsolved forensic cases
currently housed at FACTS will promote conversation between academic institutions regarding the stewardship, management, and solvability of long-
term unidentified cases. By highlighting these discrepancies and contextualizing these decedents as embedded in larger systems of structural violence
and vulnerability, this presentation encourages a collective discussion of potential solutions for identification barriers and institutional challenges.

Reference(s):

I Kimmerle, E.H.; Falsetti, A.; Ross, A.H. Immigrants, undocumented workers, runaways, transients and the homeless: Towards contextual
identification among unidentified decedents. Forensic Sci Pol & Manag. 2010;1(4):178-186.

2 Ritter, R. Missing persons and unidentified remains: The nation’s silent mass disaster. Natl [ Justice J. 2007;256:2-7.

https://nij.ojp.gov/topics/articles/missing-persons-and-unidentified-remains-nations-silent-mass-disaster.

Soler, A.; Reineke, R.C.; Beatrice, J.S.; et al. Etched in bone: Embodied suffering in the remains of undocumented migrants. In: Sheridan, T.E.;

McGuire, R.H., editors. The border and its bodies: the embodiment of risk along the U.S.-México line. Tucson (AZ): University of Arizona Press;

2019. p. 173-207.

Goad, G. Expanding humanitarian forensic action: an approach to U.S. cold cases. Forensic Anthropol. 2020;3(1):50-58.
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A28  Stature Estimation From Facial Parameters—A Computed Tomography (CT) Scan-Based Observational
Study in a South Indian Adult Population

Siddhartha Das, MD*, Forensic Medicine & Toxicology, Jawaharlal Institute of Postgraduate Medical Education and Research, Puducherry INDIA

Learning Overview: After attending this presentation, attendees will be able to appreciate the role of CT measurements of facial parameters for
estimating the stature in a south Indian population.

Impact Statement: This presentation will impact the forensic science community by shedding light on the importance of CT measurements of facial
parameters for estimating the stature in a south Indian population.

Background: Establishing the identity of a deceased individual is vital in forensic casework. Stature estimation helps in partial identification of the
individual and is determined by anatomical or mathematical methods. The anatomical method is applied when the entire skeleton is available for
examination; however, in many cases, mutilated or dismembered bodies are found and only the mathematical method can be applied. In some cases,
only the cranium may be available for forensic evaluation. Researchers who have evaluated stature from the cranium have used mostly living individuals
or the dry bone.'? In recent years, CT measurements of the cranium have been used for estimating stature. The objective of this study was to estimate
stature from CT scan measurements of facial parameters in a south Indian adult population.

Methods: A total of 330 males and 181 females, ranging in age from 21-60 years, scheduled for elective CT of the head and neck were recruited for
the study. The patient’s height was measured before obtaining the CT scan. Bizygomatic Breadth (BZB), Minimum Frontal Breadth (MnFB), Nasal
Breadth (NB), Nasal Height (NH), Orbital Breadth (OB), Biorbital Breadth (BB), Interorbital Breadth (IOB), Orbital Height (OH), and Upper Facial
Height (UFH) parameters were measured from reconstructed CT images. Univariate and multivariate linear regression was performed to establish a
predictive stature estimation model using these parameters for a south Indian population.

Results: The mean stature for males was 167+6.03cm and 157.40+6.33cm for females. All the studied parameters showed statistically significant
positive correlation with stature. Multiple linear regression analysis using backward elimination containing all the independent predictors revealed a
statistically significant model, with a r? value of 0.17. There was no violation in model assumptions, such as linearity, constant variance, or residual
distribution. Multicollinearity was ruled out using the variance inflation factor. When correlation was studied individually in the female and male
sample, only NH (p=0.02), OBL (p=0.003), OHR (p=0.03) in the female sample and BZB (p<0.001) NH (p<0.001) and UFH (<0.001) in the male
sample demonstrated a statistically significant positive correlation with stature. The multivariate linear regression predictive model using backward
elimination of all independent variables yielded a statistically significant model with an r? value of 0.104 with predictors BZB, NH, and LOH for males
and an r? value of 0.06 with predictors NH and LOB for females.

Conclusion: This CT-based observational study demonstrated that anterior facial parameters are positively correlated with stature, but the predictive
accuracy for estimating stature in a south Indian adult population is low.

Reference(s):

1. Agnihotri, A.K.; Kachhwaha, S.; Googoolye, K.; Allock, A. Estimation of stature from cephalo-facial dimensions by regression analysis in Indo-
Mauritian population. J Forensic Leg Med. 2011;18:167-72.

Pelin, C.; Zagyapan, R.; Yazici, C.; Kiirk¢iioglu, A. Body height estimation from head and face dimensions: A different method. J Forensic Sci.
2010;55:1326-30.

Ryan, I.; Bidmos, M.A. Skeletal height reconstruction from measurements of the skull in indigenous South Africans. Forensic Sci Int.
2007;167:16-21.
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A29  OsteoFlo: A F1JI/ImageJ Toolkit for Semi-Automated Identification and Characterization of Fluorescently
Labeled Secondary Osteons

Mary Cole, PhD*, Skeletal Biology Research Lab, Injury Biomechanics Research Center, The Ohio State University, Columbus, OH; Joshua Taylor, BSc,
Memorial University of Newfoundland, St. John's, Newfoundland, Canada; Medhat Hassan, Memorial University of Newfoundland, St. John's, Newfoundland,
Canada; Janna Andronowski PhD, Faculty of Medicine, Memorial University of Newfoundland, St. John's, Newfoundland, Canada

Learning Overview: The goal of this presentation is to introduce an open source FIJI/ImageJ (NIH) toolkit for morphometric analysis of vascular
pores and secondary osteons on histological images of cortical bone tissue.

Impact Statement: This presentation will impact the forensic science community by introducing novel software that significantly expedites
histomorphometric analysis using automation. Vascular pores and secondary osteons are typically manually identified on microscopic images, with
forensic application of their morphometry to assess histological age-at-death, remodeling activity, and bone tissue quality.

The developmental dataset was femora of New Zealand White rabbits, who were subcutaneously injected with a bone-labeling fluorochrome, calcein,
at three timepoints over eight weeks. This toolkit identifies vascular pores on Differential Interference Contrast (DIC) microscopic images,
stemming from previous work on brightfield images.! Secondary osteons formed during this period are calcein-labeled, as visualized
with fluorescent microscopic images. Toolkit macros are fully automated unless denoted with an (M).

Toolkit Macros for Pore Analysis on DIC Images:
Pre-Processing: The DIC image is evenly illuminated through application of a high pass filter, contrast enhancement, and background subtraction.

Pore Extractor: Probable pore Regions Of Interest (ROIs) are extracted from the DIC image using an Intermodes auto-threshold, particle size and
circularity thresholding, and binary closing.

Pore Modifier (M): Pore ROIs are manually edited using custom keyboard shortcuts, including auto-saving.

Pore Analyzer: Pore ROIs are classified as cortical or trabecularized based on proximity to the marrow cavity versus minimum diameter.? Pores are
also regionally subdivided between anatomical quadrants (long bones) or cutaneous and pleural halves (ribs), calculated using the centroid and major
axis.’> Summary pore morphometry is calculated for each pore type within each region, including percent porosity, pore density, and mean pore size
and shape descriptors.

Toolkit Macros for Osteon Analysis on Fluorescent Images:

Osteon Extraction: Probable osteon border ROIs are extracted using local contrast enhancement, histogram equalization, an Intermodes auto-
threshold, and binary opening. Fluorescent rings within osteons representing calcein labels are extracted as a binary image using background subtraction
and an auto local Phansalkar threshold.

Osteon Border Correction (M): Osteon border ROIs are manually edited using custom keyboard shortcuts, including osteon splitting and expansion.

Osteon Type: Osteon border ROIs are regionally assigned as in Pore Analyzer. An ellipse is fitted over each ROI, and its major axis is superimposed
on the binary image of its calcein labels. An intensity profile along this major axis displays peaks that correspond to the number and spacing of calcein
label intersection. This intensity profile is used to guess Osteon type (forming, single, double, or triple labeled), Mineral Apposition Rate (On.Mar),
which is the distance between two consecutive calcein labels, and osteon Wall Thickness (W.Th), which is the distance from the pore centroid to the
osteon border.*

Osteon Type Correction (M): Osteon border ROIs are colored by guessed osteon type, and coordinates for guessed On.Mar spacing and W.Th pore
centroids are superimposed as overlays. Custom keyboard shortcuts quickly change osteon type and re-locate coordinates for On.Mar and W.Th.
Summary morphometry is automatically calculated for each region, including osteon type counts, corrected On.Mar and W.Th, and mean size and
shape descriptors.

Mineralizing Surface Per Bone Surface: The ratio of labeled to unlabeled bone on the periosteal (Ps.MS/BS) and endosteal (Es.MS/BS) surfaces is
calculated as the number of white pixels intersected by the bone surface perimeter.*

Resorption Cavities (M): Probable unlabeled resorption cavities are identified as pore ROIs that do not intersect with osteon borders and fall above
the lowest histogram bin value for pore size. Users can manually change this classification.

Image processing automation improves user consistency while significantly reducing time investment for histomorphometric analysis.

Certain work included here is supported by the National Institute of Justice, Award 2018-DU-BX-0188. The opinions, findings, and conclusions
expressed are those of the authors and do not necessarily reflect those of the Department of Justice.
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A30 A Multi-Isotopic Analysis of Ajnala Skeletal Remains for Provenance of Their Local or Non-Local Origin,
Geographic Affinity, and Mobility Patterns

Jagmahender Singh Sehrawat®, Panjab University, Chandigarh, Chandigarh, India

Learning Overview: After attending this presentation, attendees will get sensitized about the importance of stable isotope analyses in provenance of
unknown human remains recovered from forensic anthropological contexts.

Impact Statement: This presentation will impact the forensic science community by informing attendees that the chemical markers of identity
imprinted in human teeth and bones as stable isotopes can help in identification of origin, geographical affinity, and movement history (if any) of the
badly damaged and commingled human osseous remains

The technique of stable isotope analysis is still underutilized in modern forensic casework, probably due to its novelty, ongoing research, additional
expenses involved, the unavailability of databases for different geographic regions of the world, and, lastly, the expertise of the investigator. In the
present study, the dentine collagen and enamel samples collected from randomly selected third mandibular molars were subjected to detailed multi-
isotopic analysis (8'3C, 8'N, 8'%0 and ¥7Sr/*%Sr) using Isotope Ratio Mass Spectromer (IRMS) with the objective of narrowing down the potential
region of origin (local or non-local to site), geographic affiliation, and mobility history of unknown human remains exhumed non-scientifically from
an abandoned well at Ajnala, India. The mandibular third molars were considered for analysis to avoid duplication of individuals as the remains were
commingled and badly fragmented. It was hypothesized that Ajnala individuals belonged to a specific regiment, having recruited soldiers from a
particular geographic region who were non-local to the site. The standard protocols were followed for the pre-treatment of the tooth dentin and enamel
samples for isotope analyses. The collagen from the vialed dentine samples was extracted using Merck’s Amicon® Ultra 1.5 micro-filter columns before
their encapsulation was done for sending them for §'3C and §'*N analyses.

The 8'3C and 8'#N values (N=21) ranged from —18.7%o to —22.9%o (avg. —20.5£1.2%0) and +7.6%o to +11.7%o (avg. +9.3£1.1%o), respectively having
C/N ratio varying from 2.8-3.6 (avg. 3.4+0.2). The carbon, oxygen, and nitrogen isotope values of bones and teeth often represent the dietary as well
as provincial signatures of the individuals.! Using Schoeninger et al., isotopic model of dietary reconstruction from §'*C and §'“N concentrations of
collagen samples, it was found that Ajnala victims consumed mixed diets derived from both C3 and C4 resources.? Thus, the majority of the Ajnala
individuals were consuming a varied diet of foods like wheat, rice, pulses, millet, maize, etc., and possibly animals foddered/grazed on C4 plants. These
observations are in full agreement with the hypothesis that the human remains excavated from the site belonged to the reported regiment of a colonial
army whose sepoys were killed and buried at the site following their mutiny during the 1857 rebellion.? A particular division of the military would be
expected to draw from different members of the public and would not be expected to be a uniform group of individuals.

The projected source water 580 v. VSMOW values for the majority of samples (n=32) varied from -5.89%o to -9.00%o (avg. -7.64+0.03%o), and these
results were consistent with Orissa, West Bengal, Bihar, parts of Meghalaya, and parts of Manipur as potential regions of geographic origin.*® The
higher §'%0 v. VSMOW values ranging between -9.31%o and -11.40%o (avg. -10.29+0.13%0) were consistent with Jharkhand as the potential region of
geographic affinity of Ajnala skeletal remains, though it cannot be ruled out that these individuals came from a region or regions where riparian water
fed by snow melt was the predominant source of potable water, thus suggesting the northern region of Assam along the Brahmaputra as their possible
geographic affinity. The two samples having §'%0 v. VSMOW values as -4.7840.06%o and 5.33+0.03%o reflected Tripura, southern Assam, and parts
of Meghalaya or Manipur as their possible place of origin.

The 87Sr/3Sr values of enamel samples (n=47) varied from 0.727949 to 0.715938 (with an average of 0.722463 + 0.00030), which revealed that the
less radiogenic (3St/6Sr ~0.716) values probably came from the individuals inhabiting the Ganga river basin, whereas the individuals with relatively
higher 7St/8Sr (¥7Sr/36Sr ~0.7200) values probably resided in the Bihar and West Bengal states.%” The 87/86Sr dataset revealed that the individuals
analyzed were dependent on vastly different base geologies during their adulthood (since only mandibular third molars were analyzed). These
observations are also fully congruent with the isotopic characterization one can expect for an infantry division comprising of a diverse set of people
from different parts of the former British India. Each data point was compared with 87/86Sr data of the reported base geologies to ascertain the range
of states/provinces to which the slain sepoys of the ill-fated battalion belonged. The 37Sr/*Sr didn’t support the local origin theory of Ajnala skeletal
remains and attributed their affiliations to the Indian states of Uttar Pradesh, Bihar, and West Bengal.

This multi-isotopic dataset is the richest one for human skeletal remains excavated from a specific site in India and provided a scientific basis to the
written accounts that Ajnala skeletal remains belonged to victims of the provinces of Awadh (northeastern Uttar Pradesh), Bengal, Bihar, and some
northeastern Indian states. Thus, the results demonstrate the success of applying multidisciplinary approaches for forensic anthropological identification
of unknown human remains. The detailed results will be presented in the textual, graphical, tabular, and diagrammatic forms in this presentation.
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A31  The Impact of British Biometry and Race Studies on the Origins of Forensic Anthropology in the United
States

Nicholas Passalacqua, PhD*, Western Carolina University, Cullowhee, NC; Iris Clever, PhD, University of Chicago, Chicago, IL

Learning Overview: After attending this presentation, attendees will have a greater understanding of the origins of modern forensic anthropology as
stemming from early biometric race scientists in Britain.

Impact Statement: This presentation will impact the forensic science community by providing new insights into the early development of forensic
anthropology in the United States by connecting it to novel anthropological-biometric developments in early 20th-century Britain, associated with early
biometric studies of race. Specifically, it will show how T. Wingate Todd and Wilton M. Krogman adapted methods from statistician Karl Pearson and
anthropologists Sir Arthur Keith and Miriam L. Tildesley, putting them to new use in the United States and laying the foundations of modern American
forensic anthropology.

Traditional histories of the emergence of forensic anthropology focused on the United States are typically separated by early forensic anthropology
case consultation and early forensic anthropological scholarship in the late 19th century. Early casework examples include the murders of George
Parkman in 1849 and Louisa Luetgert in 1897, in which both subsequent trials involved expert testimony on skeletal remains. Early scholarly
contributions began with the 1878 work of Thomas Dwight, earning him the moniker of “father of forensic anthropology” by T. Dale Stewart.

It was not until Krogman’s 1939 publication, A Guide to the Identification of Human Skeletal Material in the Federal Bureau of Investigation (FBI)
Bulletin that the discipline of forensic anthropology began to be formalized. Interestingly, little has been written about the impetus for Krogman’s FBI
Bulletin paper. This project delves into the forensic anthropology-adjacent work being performed both in the United Kingdom and the United States in
the 1920s and 1930s, leading up to, and directly shaping, Krogman’s landmark 1939 publication. This interdisciplinary presentation combines
historical-archival research with citation mining and demonstrates key connections between American and British actors through historical
correspondence, scholarly citations, and associated discussions.

The results demonstrate that anthropologist Miriam L. Tildesley, her former professor statistician, Karl Pearson, and her then-supervisor, renowned
anthropologist Sir Arthur Keith engaged in efforts to “authenticate” (i.e., identify) historic crania in the 1920s and 1930s in the United Kingdom using
new anthropological-biometric methods developed by Pearson. The work of Tildesley in particular served as inspiration for similar work in the United
States by T. Wingate Todd. Contemporaneously, Krogman received a fellowship under Todd at Western Reserve University from 1928-29; and Todd
introduced Krogman to Pearson and Keith. Krogman then traveled to the United Kingdom to work with Keith and Pearson from 1930-1931, before
returning to Western Reserve University to work with Todd in his Anatomical Laboratory, until Todd’s passing in 1938. Additionally, while Todd’s
casework is not well recorded, there is documentation of his examination of the remains of multiple individuals associated with the Cleveland Torso
Murders that occurred from 19351938, at least one of which Krogman assisted with.

Based on these findings, while Krogman is credited for an early popularization of forensic anthropology, this would not have been possible without his
mentorship by Todd and their interactions with Tildesley, Pearson, and Keith. First, this study argues that Todd treated Krogman as a protégé and to
some degree supervised the production of Krogman’s 1939 publication A Guide to the Identification of Human Skeletal Material in the FBI Bulletin.
Second, it is argued that both Todd and Krogman benefited from scholarly and personal discussions with Tildesley, Pearson, and Keith regarding what
would now be considered forensic anthropological pursuits, and that these racial-biometric British methods shaped Krogman’s 1939 publication.

History, Biometry, Wilton M. Krogman
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A32  Fifty Years in the American Academy of Forensic Sciences (AAFS)

John Williams PhD*, Western Carolina University, Cullowhee, NC; Katherine Kolpan, PhD, University of Idaho, Moscow, ID

Learning Overview: After attending this presentation, attendees will have a better understanding of how the membership of the Anthropology Section
of the AAFS has grown and changed over time.

Impact Statement: This presentation will impact the forensic science community by providing attendees with information regarding trends in
Anthropology Section membership over time, information that underscores how the section has grown and diversified since its inception in 1972.

In 1972, 14 anthropologists attended the AAFS annual meeting as members of the newly created Physical Anthropology Section. In the 50 years that
followed the inception of the Anthropology Section, membership has grown to over 600.

The AAFS has maintained section membership data for every year since 1972. These data, albeit limited in scope, serve as the basis for a demographic
and membership study of how the Anthropology Section has progressed over its five decades. For the purposes of this study, members were designated
only using standard cis-orientation. This assignment was based on first names and personal knowledge. Names that could not be given a standard cis-
assignment were not included. Also tracked for each of the years was regular membership (Associate, Full, Fellow, Retired), Trainee Affiliate, and
Student.

The 1970s, not surprisingly, were a period of slow steady growth for the section. Membership more than doubled. Although the number of women in
the section more than doubled, the ratio of males to females was 4.4 to 1 at the end of the decade.

The 1980s was a decade of change for the section. The first Trainee Affiliates and the first Students were elected, and, by the end of the decade, these
members would account for 24% of the section. At the beginning of the decade, the male:female ratio was 3.6:1, but by the end of the decade, the
overall ratio would drop to 1.6:1, although among regular members, the proportion of females increased more slowly with an ending sex ratio of 3.2:1.
The high proportion of women among Students and Trainee Affiliates was an indicator of the section’s future.

Driven by a continued increase in Student membership throughout the 1990s, membership in the section almost doubled. By 1999, Students comprised
nearly 1 in 3 section members. This changed the demographics of the Anthropology Section and by 1998, women outnumbered men. However, women
had not yet reached equity in regular membership.

Membership steadily increased in the 2000s, but not as rapidly. Student membership dipped in the early part of the decade but rebounded to 35.7% of
all members by 2009. Female members increased substantially. Student members accounted for over half (56.6%) of the total number of female section
members. At the end of the decade, female regular members exceeded males for the first time.

As the section finished the most recent of its five decades, membership nearly doubled from 384 in 2010 to 604 in 2021. The biggest gains were among
women, who now comprise 72.6% of all members in the Anthropology Section. During this time, the number of men in all membership categories
remained relatively unchanged. Student membership fluctuated wildly, dropping in 2018 to only 128 from a high of 224 five years earlier.

There is also a relationship between Trainee and Student Affiliate designations. Prior to student membership, Trainee Affiliates were greater in numbers.
In 1984, they made up 31.7% of the section’s members, but decreased once Student membership became available. In 1995, the section had only three
Trainee Affiliates. However, the past few years have shown a resurgence in Trainee Affiliate membership with 32 members in 2021.

Anthropology, History, Members
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A33  Pioneers of Color: Diversifying the Pantheon of Forensic Anthropology Luminaries

Matthew C. Go, PhD*, SNA International, Supporting the Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-Hickam, HI; Elaine Y.
Chu, MA, University of N evada-Reno, Reno, NV; Nandar Yukyi MA, University of Nevada-Reno, Reno, NV; An-Di Yim, PhD, Truman State University,
Kirksville, MO; Isis Dwyer, MA, University of Florida, Gainesville, FL; Alba E. Craig, BA, University of Indianapolis, Indianapolis, IN; Jesse R.
Goliath, PhD, Mississippi State University, Mississippi State, MS; Chaunesey M.J. Clemmons, MA, University of Texas-San Antonio, San Antonio,
TX; Tanya Ramos, BA, University of Indianapolis, Indianapolis, IN; Allison Nesbitt, PhD, University of Missouri, Columbia, MO, Evonne Turner-
Byfield, MSc, Ohio State University, Columbus, OH; Kamar Afra, MA, University of Tennessee, Knoxfille, TN, Jessica K. Juarez, PhD, SNA
International, Supporting the Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-Hickam, HI; Sydney S. Garcia, MA, SNA International,
Supporting the Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-Hickam, HI; Aaron J. Young, MA, University of Arizona, Tucson, AZ;
Isabel S. Melhado, BS, University of Indianapolis, Indianapolis, IN; Fatimah Bouderdaben, BS, Texas State University, San Marcos, TX; Tisa N.
Loewen, MA, Arizona State University, Tempe, AZ: Ivanna Robledo, MA, Texas State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will appreciate the lack of diversity among the most widely taught historical figures
in forensic anthropology’s foundations and learn of people of color who were also foundational to the discipline.

Impact Statement: The goal of this presentation is to impact the forensic science community by colorizing the pantheon of forensic anthropology’s
predominantly White forbearers in order to provide a more inclusive and diverse discipline.

The history of forensic anthropology in the United States centers specifically around the work of several key figures, particularly in how their research
on human skeletal variation and collaboration with law enforcement have shaped the way the field is defined and practiced today. These key figures
also happen to be predominantly White. To give grounds for this claim, this study drew from journal articles, textbooks, and book chapters specifically
dealing with the history of forensic anthropology to identify the most often cited forbearers of the field. The most encountered names include Dwight,
Hrdlicka, Hooton, Stewart, Terry, Angel, Krogman, Todd, Kerley, and Snow, among other prominent figures, many of whom lend their names to
special awards given out by the Anthropology Section or Kerley Foundation. This study contends that these individuals comprise the traditional
pantheon of forensic anthropology’s luminaries, yet do not represent the diversity of our field, past or present. To ameliorate this gap, this study
highlights people of color in forensic anthropology’s foundational history that are often overlooked in texts on the subject. This study adds early
pioneers such as W. Montague Cobb, Charles Warren, Caroline Bond Day, Tadao Furue, Kazuro Hanihara, Mahmoud EI-Najjar, and others to the
existing, well-recognized, and widely taught pantheon of forensic anthropology’s founders. Their biographies, legacies, and contributions to the field
are followed by a critique of why such an endeavor was required in the first place and of the challenges in compiling a robust list of names to include.
Moreover, this study on this project includes a diverse set of early career scholars of color, which is intended to symbolize the current generation lifting
up those from prior generations who may have been historically excluded. Such a colorization of our history coincides well with this year’s annual
conference theme of responding to and surpassing the needs of a modern forensic world and is intended to celebrate 50 years of anthropology at the
AAFS in a more diverse and inclusive way. This presentation complements another symposium during these meetings called “Pioneers of Color: A
Diverse Narrative of Forensic Anthropology,” which colleagues are encouraged to attend.

History of Forensic Anthropology, Diversity and Inclusion, Decentering Whiteness
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A34  Contributions of Master’s Degree Programs to Forensic Anthropology Education, Training, and
Professionalization

Ashley Kendell, PhD*, California State University-Chico, Chico, CA; Krista Latham, PhD, University of Indianapolis, IN; Sara M. Getz, PhD,
University of Wisconsin-Platteville, Plattevillw, WI; Eric Bartelink, PhD, California State University-Chico-Chico, CA; Shannon Clinkinbeard, MA,
California State University-Chico, Chico, CA; Dennis C. Dirkmaat, PhD, Mercyhurst University, Erie, PA; Colleen Milligan, PhD, California State
University-Chico, Chico, CA; Stephen P. Nawrocki, PhD, University of Indianapolis, Indianapolis, IN

Learning Overview: After attending this presentation, attendees will better understand the roles of master’s-level programs, and their associated
forensic anthropology laboratories, in education, training, and professionalization of forensic anthropology graduate students.

Impact Statement: This presentation will impact the forensic science community by discussing: (1) the advantages and challenges of the increased
availability of specialized forensic anthropology education and training at the master’s level, and (2) how master’s-level programs contribute to the
training and professional development of students.

For most of the 20th century, the dominant model of education and training within forensic anthropology has been a broad, four-field undergraduate
education, followed by specialization in biological anthropology or bioarchaeology at the graduate level, and subsequent mentorship and hands-on
training in forensic techniques and methodological approaches.

Increased recognition and utilization of forensic anthropologists, alongside the development of specialized theory, methods, and techniques for forensic
contexts, has driven the need for focused education and hands-on training. In response, beginning in the 1970s, an increasing number of post-
baccalaureate and graduate degree programs have filled this niche. This presentation highlights the contributions of such programs in forensic
anthropology.

Three long-standing programs—California State University, Chico (Chico State), The University of Indianapolis (Ulndy), and Mercyhurst University—
that began accepting graduate students in 1975, 1996, and 2004, respectively, are used to emphasize broader trends in education at the master’s level.
Collectively, these three programs have produced over 250 graduates with master’s degrees in Anthropology, Human Biology, and Forensic &
Biological Anthropology, respectively. Of these graduates, more than 112 have completed or are currently enrolled in PhD or advanced professional
degree (e.g., JD, MD) programs. Eighteen have been certified as Diplomates of the American Board of Forensic Anthropology (D-ABFS) with others
in the process of obtaining this certification. Graduates have found employment within the forensic community in medical examiner and coroner offices,
crime laboratories, agencies such as the Federal Bureau of Investigation (FBI), the Defense POW/MIA Accounting Agency (DPAA), and the
International Commission on Missing Persons (ICMP), and as university faculty, while others have found related careers in anatomy, medicine,
archaeology, and law.

The success of these programs is grounded in their ability to provide practical, hands-on training through specialized, laboratory-based classroom
courses, student-focused research, and participation in forensic cases alongside their faculty mentors. Importantly, each institution began accepting
forensic casework prior to graduate program formation (Chico: 1972; Ulndy and Mercyhurst: 1991), which laid the foundation for graduate student
training. These programs also offer continuing education courses to law enforcement and medicolegal professionals, which in turn promotes the use of
forensic anthropology and a significant expansion in casework.

With the field’s increasing popularity and visibility, external pressures to expand class sizes have become increasingly prevalent. In response, existing
programs have taken steps to combat the negative consequences of producing a large number of graduates in a small, competitive field by promoting
small class sizes, increasing professionalization opportunities, and promoting applicable skills within fields, such as biology, forensic science, and
bioarchaeology. With an emphasis placed on training students in a diverse range of scientific methodologies, these programs facilitate job placements
in other areas of forensic science or related professions.

The goal of master’s-level degree programs should continue to be the integration of hands-on teaching, research, and casework, which provides young
professionals with real-world forensic experience and prepares them for entering the workforce or pursuing higher education. For some graduate
students, master’s-level training is the only opportunity they will have to develop their skills participating in forensic casework opportunities. Therefore,
development of a masters-level certification will provide an additional avenue for developing professionals to demonstrate competency and
commitment to professional involvement in the field.

Forensic Anthropology, Master's Programs, Professionalization
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A35  Daubert: Lip Service or a Substantive Change in Forensic Anthropology?

Kate Lesciotto, PhD*, Sam Houston State University, Conroe, TX

Learning Overview: After attending this presentation, attendees will have a better understanding of how the United States Supreme Court decision
Daubert v. Merrell Dow has impacted forensic anthropological research.1

Impact Statement: This presentation will impact the forensic science community by presenting data on the subject matter, methods, and relevant legal
standards discussed in forensic anthropology articles published in the Journal of Forensic Sciences.

This project examines trends in forensic anthropology articles, with specific emphasis on whether the 1993 United States Supreme Court Daubert v.
Merrell Dow decision on the standard for admissibility of expert witness evidence has changed the landscape of forensic anthropology research. In the
wake of Daubert, many forensic anthropologists anticipated significant impacts on the admissibility of forensic anthropological expert witness
testimony, with numerous articles citing Daubert as motivation to create more objective and statistically backed methods.

This bibliometric study evaluated 1,142 peer-reviewed forensic anthropology articles published between 1972 and 2020 in the Journal of Forensic
Sciences (JFS). Data collected included the topic, article type, data type, inclusion of accuracy and error testing, and discussion of relevant legal
standards, in order to address the following research questions: (1) re there general trends in the topics of published JFS anthropology articles?; (2) Has
there been a change in how frequently publications discuss or cite legal standards, including Daubert?; (3) Did the field of forensic anthropology
respond to Daubert by advancing toward more objective methods?; and (4) Has the field’s overall discussion and awareness of Daubert initiated a shift
in how forensic anthropology research is conducted?

Forensic anthropology articles published in JFS have risen from 1 article in 1972 to a high of 70 in 2015, with a decrease to 34 in 2020. The biological
profile was the most common topic (36%), followed by taphonomy and/or postmortem interval (12%), and trauma (11%). Legal standards were
discussed in 123 articles, with 85 specifically citing the Daubert decision. Articles as early as 1982 referenced relevant legal standards, with the first
specific reference to Daubert occurring in 2005. Chi-squared trend tests showed a significant increase in the proportion of articles that referenced legal
standards (including Daubert) over time (x2=19.538; p <0.001), indicating a growing awareness of the potential implications for forensic anthropology.

Using the biological profile articles as a case study, a chi-square trend test revealed no significant decrease over time in the proportion of studies using
subjective data (¥2=2.509; p=0.1132), suggesting that Daubert has not significantly driven forensic anthropology research toward more objective
methods. However, there was a significant increase in the proportion of studies that performed intra- and inter-observer error studies (y2=12.264; p
<0.001).

Qualitative analyses were also performed to further evaluate the articles that did reference legal standards (n=123). Thematic analysis revealed that
articles commonly referenced legal standards while providing a general background of a legal framework (e.g., listing the Daubert guidelines) (50%)
or as justification for conducting the study (19%). Forty-three of the articles (35%) specifically contextualized the results of the study within the relevant
legal framework, such as explaining how the study met one or more of the Daubert guidelines.

While no articles disputed the influence of Daubert and other relevant legal standards on forensic anthropology research, the data demonstrate that
authors are commonly using Daubert to point out deficiencies in previous research and justify a new study or publication. However, the field of forensic
anthropology still needs to take further steps toward advancing more objective, quantifiable, and statistically backed methods and research to bring the
field more into compliance with the Daubert guidelines.

Reference(s):
I Daubert v. Merrell Dow Pharmaceuticals. US Supreme Court 509.U.S.579,113S.Ct.2786, 125L. Ed.2d 469. 1993.
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A36 50 Years of Taphonomic Research: From Death’s Acre to a Global Footprint

Sophia Mavroudas, MA¥*, Texas State University, San Marcos, TX; Dawnie Steadman, PhD, University of Tennessee, Knoxville, TX; Katie Zedjlik, PhD,
Western Carolina University, Cullowhee, NC; Daniel Wescott, PhD, Texas State University, San Marcos, TX; TImothy Gocha, PhD, Texas State U niversity,
San Marcos, TX; Sheree Hughes, PhD, Sam Houston State University, Huntsville, TX; Gretchen Dabbs, PhD, Southern Illinois University, Carbondale, IL;
Melissa Connor, PhD, Colorado Mesa University, Grand Junction, CO; Jodie Ward, PhD, University of Technoogy, Sydney, New South Wales, Australia; Erin
Kimmerle, PhD, University of South Florida, Tampa, FL; Jane Harris, PhD, Northern Michigan University, Marquette, MI; Shari Forbes, PhD, Universite du
Quebec a Trois-Rivieres, Trois-Rivieres, Quebec, Canada; Anthony Falsetti, PhD, George Mason University, Fairfax, VA

Learning Overview: This presentation will inform attendees as to the history of outdoor decomposition facilities and the evolution of taphonomic
research over the past 50 years.

Impact Statement: This presentation will impact the forensic science community through the presentation of history pertinent to the field of forensic
science, particularly forensic taphonomic research.

The first outdoor human decomposition research facility was established by Dr. William Bass in 1981 at the University of Tennessee in Knoxville, TN.
The Anthropology Research Facility, originally one acre in size, is located on a bluff top overlooking the Tennessee River. With the establishment of
this facility, Dr. Bass initiated the important connection between time-since-death estimation and questions pertinent to the field of forensic
anthropology. Many early research questions focused on single environmental variables (e.g., decomposition rates in sun or shade, clothed and
unclothed, etc.). More recently, however, forensic anthropology has grown as a discipline such that taphonomic research is more holistic and
multidisciplinary. This has led to research at outdoor decomposition facilities that investigates much more complex relationships between the
decomposing body and its environment in diverse landscapes across the United States in North Carolina, Texas, Illinois, Colorado, Florida, Michigan,
and Virginia.

To date, there are nine working facilities within the Consortium for Anthropological Research in Taphonomy (CART) within the United States in
addition to one each in Australia, Canada, and the Netherlands. Most of these facilities are run by female anthropologists; however, several are now
led by specialists in other disciplines, including geonomics, chemistry, and archaeology. The focus on hypothesis-driven scientific research and
pedagogy has grown exponentially since 1981, and these facilities now play an important role in the field of forensic science providing real-world
laboratory environments, research material, opportunities for student research at all levels, and documented modern skeletal collections.

This presentation will cover the history and current research of decomposition facilities across the world from the original facility in Tennessee through
to the most recent facility in Quebec, Canada. This presentation will focus on the unique specialties of each facility, cross-disciplinary research that
has grown out of these facilities, and where the consortium sees the future of forensic taphonomy research headed. Special emphasis will be placed on
the evolution of taphonomic research design and scope across the five decades.

Taphonomy, Outdoor Decomposition Facilities, Forensic Science History
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A37  Beatings, Broken Bones, Bullet Holes, and 3D Prints: The Evolution of Bone Trauma From the Morgue to
the Virtual World/Space

Ericka N. L'Abbe, PhD*, University of Pretoria, Pretoria, Fauteng, South Africa; Alison F. Ridel, PhD, University of Pretoria, Pretoria, Fauteng,
South Africa; Charlotte Theye, MSc, University of Pretoria, Pretoria, Fauteng, South Africa; Rudolph G. Venter, MMed, Stellenbosch University,
Stellenbosch, Western Province, South Africa; Alieske Hagg, MSc, University of Pretoria, Pretoria, Fauteng, South Africa; Pearl Bothma, BSc,
University of Pretoria, Pretoria, Fauteng, South Africa; Angelique Carmichael, BSc, University of Pretoria, Pretoria, Fauteng, South Africa; Clarisa
van der Merwe, MSc, University of Pretoria, Pretoria, Fauteng, South Africa; Steven A. Symes, PhD, Office of the State Medical Examiner of
Mississippi, Pearl, MS

Learning Overview: After attending this presentation, attendees will have a better understanding of the use of 3D surface scanning, micro- Computed
X-Ray Tomography (micro-XCT) scanning, 3D mesh creation and 3D printing of bone trauma.

Impact Statement: This presentation will impact the forensic science community by presenting a history of bone trauma in the United States and how
3D technology can improve the application of bone trauma in laboratory, classroom, and courtroom.

Worldwide, a high burden of trauma exists in both clinical and medicolegal disciplines. While not all bone fractures cause death, a fracture can be
related to the cause of death, which is important in any medicolegal investigation. The interpretation of traumatic injury to bone is a critical component
of a forensic anthropological case report and in clinical applications.

The interpretation of bone trauma as part of a forensic anthropologists toolkit began in the 1990s out of the Office of the State Medical Examiner in
Memphis, TN. During postmortem investigations, forensic anthropologists resected broken bones, cleaned, reconstructed, and used them, in association
with soft tissue and prior knowledge, to assist a forensic pathologist in interpretations of cause and manner of death.1 In the majority of cases, the
resected bone was retained as evidence and used either in the courtroom or the postgraduate classroom. Bone trauma analysis expanded an
anthropologist’s contribution to forensic investigations, but education in bone trauma has faltered nationally and internationally, with varied ethics and
legislation around the retainment of human bone. Forensic anthropology postgraduate students and practitioners struggle with practical experience in
bone trauma analysis as few illustrative examples exist and, due to the nature of biological materials and ethics, access to these specimens are limited
to certain facilities.

As part of the Bakeng se Afrika (“for Africa”) project, a total of 67 bone trauma specimens were micro-XCT scanned from 2019 to 2020 at the Nuclear
Energy Corporation South Africa (NECSA), and include both crania (n=48) and postcrania (n=17) of adults and two juveniles (n=1 cranium and n=1
rib cage). The specimens are comprised of anonymized and donated resected bone and/or complete skulls from closed cases in both the United States
and South Africa. The distribution of trauma types includes blunt force trauma (n=26), ballistic/projectile trauma (n=25), sharp force trauma (n=4),
healed injuries (n=9), and thermal alterations (n=3). Two femora have projectile trauma with known weapons, along with two cases of substantiated
child abuse. All digital volumes of these specimens were processed into 3D meshes, providing a way in which to generate high-quality 3D prints of
traumatic injury.

Digital imaging technology provides an opportunity to improve education in bone trauma analysis, as a 3D mesh or print of a bone is not a biological

material and can be ethically used in both undergraduate/postgraduate education and workshops. While micro-XCT and professional expertise

associated with them are not readily available in many laboratories, the use of 3D surface scanners can effectively capture the shape and size of the

morphology of a traumatic injury in a non-invasive way, thereby easing documentation, data sharing, collaborative analysis, and 3D printing. 3D

imaging and printing provide practitioners, students, and the public an opportunity to handle broken bones in both undergraduate and postgraduate

classrooms, workshops, and the courtroom.

Reference(s):

- Dirkmaat, D.C.; Cabo, L.L. Forensic Anthropology: Embracing the New Paradigm. In: 4 Companion to Forensic Anthropology, eds. Dirkmaat,
DC, Wiley-Blackwell: UK. 2012:3-41.
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A38 Situating Activism In Forensic Anthropology: Historical Understandings of Advocacy in the Discipline

Raphaela Meloro, MA*, University of Florida, Department of Anthropology, Gainesville, FL; Isis Dwyer, MA, University of Florida, Department of
Anthropology, Gainesville, FL; Thomas Delgado, BA, California State University-Chico, Department of Anthropology, Chico, CA

Learning Overview: After attending this presentation, attendees will understand how the role of activism in the field of forensic anthropology has
developed and shifted over time.

Impact Statement: This presentation will impact the forensic science community by providing insight into current and future understandings of the
role of activism within forensic anthropology and science at large.

In the wake of an escalating civil rights movement with severe government responses, many disciplines have had to consider the way in which racism
and discrimination against minority groups exists in their histories and understand the roles that activism and advocacy currently play in the field. This
is of particular relevance for the field of forensic anthropology in the wake of public backlash against the use of unprovenanced human remains in
skeletal collections used for teaching and research. Public perception of forensic anthropology would suggest a decline in activism and advocacy over
time, as demonstrated by the responses of key leaders in the American Academy of Forensic Sciences (AAFS) and American Board of Forensic
Anthropology (ABFA) to the Black Lives Matter movement and backlash regarding the storage of human remains from the 1985 MOVE bombing in
public news.®? Yet, forensic anthropologists are not, and have not been, shy about promoting justice via activism over the formative years of our
practice. Indeed, the direct involvement of anthropologists in international humanitarian crises over the years serves as a stark reminder of our role.
Human rights work by forensic anthropologists has continued on in the present with the field’s engagement in modern international humanitarian crises
and in the re-examination of historic cases, such as the 1921 Tulsa Race Massacre and the identification of Native American remains from historic
boarding schools.!">!! Nonetheless, there have been views expressed from within the field that are opposed to the role of anthropologist as advocate.

This presentation aims to situate this issue in the historical context of the discipline and examine the role of activism in forensic anthropology over the
past 50 years. By examining contributions of notable forensic anthropologists to historic and modern rights movements, such as the investigations of
human rights violations in Nazi Germany and South America, this presentation demonstrates the shifting nature of activism in the field over time.!2437.9
Results of this retrospective review suggest that the definition of activism has changed in the field over time, and this presentation captures this change
by differentiating between humanitarian efforts, activism, and reactionary efforts to current events. A paradigm shift initiated by diversification and
growth in the field requires a reexamination of the role of activism in forensic anthropology.®!!

Reference(s):

I Catoggio, M.S. (2020). Religion, Human Rights, and Forensic Activism: The Search for the Disappeared in Latin America. Religions,

11(11), 601.

Colls, C.S. (2016). “Earth conceal not my blood”: Forensic and archaeological approaches to locating the remains of Holocaust victims. Human

Remains in Society: Curation and Exhibition in the Aftermath of Genocide and Mass-Violence, 163-196.

Cress, J. (2018). Forensic anthropologist discusses process of finding remains of three Carlisle Indian School students. The Sentinel.

https://cumberlink.com/news/local/forensic-anthropologist-discusses-process-of-finding-remains-of-three-carlisle-indian-school-

students/article 4515f4f4-1102-5f3e-963d-ac202¢94545¢.html.

Doretti, M.; Burrell, J. (2020). Gray spaces and endless negotiations: Forensic anthropology and human rights. In Anthropology put to work (pp.

45-64). Routledge.

> Ferllini, R. (2003). The development of human rights investigations since 1945. Science & justice, 43(4), 219-224.

% Passalacqua, N.; Pilloud, M. (2021). Unethical Use of 1985 MOVE Bombing Skeletal Remains Highlights Inequality in Death Investigations.

Forensic.https://www.forensicmag.com/575503-Unethical-Use-of-1985-MOVE-Bombing-Skeletal-Remains-Highlights-Inequality-in-Death-

Investigations/.

Foote, J.B. (2014). Profiles in Science for Science Librarians: Clyde Snow: Forensic Anthropologist, Social Justice Advocate, and Super Sleuth.

Science & Technology Libraries, 33(3), 213-227.

Speed, S. (2006). At the crossroads of human rights and anthropology: Toward a critically engaged activist research. American Anthropologist,

108(1), 66-76.

Tallman, S. (2020). Opinion: The Forensic Sciences Have a Diversity, Inclusion Problem. Forensic. https://www.forensicmag.com/569912-

Opinion-The-Forensic-Sciences-Have-a-Diversity-Inclusion-Problem/.

Tallman, S.; Bird, C. (2018). Diversity and Inclusion in Forensic Anthropology. Forensic Anthropology.

1. Waxman, O.B. (2021). 100 Years After the Tulsa Race Massacre, Meet the Forensic Anthropologist Searching for Victims® Remains. Time.
https://time.com/6050742/tulsa-massacre-victims-dig/.
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A39 Standards Development Activities in Forensic Anthropology

Gregory E. Berg, PhD*, Defense POW/MIA Accounting Agency, Honolulu, HI

Learning Overview: After attending this presentation, attendees will have a better understanding of the status of discipline-specific standards pertinent
to the field of forensic anthropology.

Impact Statement: This presentation will impact the forensic science community by creating greater awareness of standards development activities
pertinent to forensic anthropology. It will also increase awareness regarding training, tools, and resources that support implementation, compliance
monitoring, and broader understanding.

Even during this trying time of a global pandemic, the forensic anthropology community continues to strive forward and make progress in the Standards
world. Specifically, the Organization of Scientific Area Committees (OSAC) for Forensic Science was created to strengthen the nation’s use of forensic
science by promoting the use of discipline-specific forensic science standards. To this end, the OSAC drafts standards that are forwarded to Standards
Developing Organizations (SDOs) that further develop and publish them, often as an American National Standard or an American Society for Testing
and Materials Standard, among others. The OSAC also reviews standards and recognizes them on the OSAC Registry, which serves as a central
repository of high-quality, consensus-based, technically sound standards. This presentation will cover the latest advances made by the OSAC and the
other SDOs in regard to forensic anthropology.

During this presentation, updates related to standards development in forensic anthropology will be presented. These include: (1) recent standards that
have been added to the OSAC Registry (none yet, but three are under consideration); (2) OSAC-proposed standards (nine documents in process at
OSAC and the Academy Standards Board [ASB]); (3) published standards from the ASB that have yet to go through the Registry approval process (as
noted earlier, these are under consideration for OSAC Registry inclusion and deal with the topics of Stature Estimation, Facial Approximation, and Sex
Estimation); (4) priorities for new documents or work products (six documents entering the queue for development on items such as Qualifications,
Documentation, Proficiency Testing, Isotope Analysis, etc.), as well as other highlights. Opportunities for supplemental training related to discipline-
specific standards will be presented, as well as additional resources and tools designed to facilitate gap analysis, compliance monitoring, and outreach
efforts.

Forensic Anthropology, Standards, OSAC
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A40  Fatal Environments: Survey Results and Best Practices for Human Donor Programs and Body Farms
Around the World

Kelsee Hentschel-Fey, MA*, University of South Florida, Tampa, FL, Gennifer Goad, MA, University of South Florida, Tampa, FL; Erin Kimmerle, PhD,
University of South Florida, Tampa, FL

Learning Overview: After attending this presentation, attendees will better understand the ways in which outdoor decomposition facilities are managed
around the world, the diversity of research and innovation taking place in these facilities, and the changing practices within living human donor
programs.

Impact Statement: This presentation will impact the forensic science community by bringing attention to the multidisciplinary nature of outdoor
decomposition facilities, the problems associated with the application of experimental research, and the unique familial and kinship research
opportunities afforded by skeletal collections.

Human donation programs and outdoor research facilities (“body farms™) enable critical research necessary for method testing and development in
areas of identifying unknown persons, locating burials, and trauma interpretation, all of which can be critical to solving cases and prosecuting offenders.
These human donations are kept in perpetuity and accessioned into donated skeletal collections, which provide a wealth of opportunity for students
and scholars in need of ethically sourced research collections with known demographic and life history information.

To date, there are 12 programs utilizing a human donation program for forensic research at an outdoor decomposition facility. Each of the 12 directors
participated in a jointly written survey to share information about their donation policies, available research collections, and current trends in research.
Survey results from the 12 facilities include 9 that are domestic and 3 international: (1) Forensic Anthropology Research Facility (FARF), Texas State
University; (2) Southeast Texas Applied Forensic Science (STAFS) Facility, Sam Houston State University; (3) Complex for Forensic Anthropology
Research (CFAR), Southern Illinois University; (4) Facility for Outdoor Research and Training (FORT), University of South Florida; (5) Forensic
Research Outdoor Station (FROST), Northern Michigan University; (6) Forensic Osteology Research Station (FOREST), Western Carolina University;
(7) Forensic Investigation Research Station (FIRS), Colorado Mesa University; (8) Anthropology Research Facility (ARF), University of Tennessee;
(9) Forensic Science Research and Training Laboratory, George Mason University; (10) Australian Facility for Taphonomic Experimental Research
(AFTER), University of Technology, Australia; (11) Amsterdam Research Initiative for Sub-surface Taphonomy and Anthropology (ARISTA),
Amsterdam University Medical Centers, The Netherlands; and (12) Research on Experimental and Social Thanatology (REST[ES]), University of
Quebec, Canada.

Results of this survey found that research conducted at these facilities is multidisciplinary, combining anthropology, archaeology, legal medicine,
geology, chemistry, biochemistry, geochemistry, remote sensing, botany, genetics, engineering, and art. A wide range of studies have been and are
continuing to take place, including remote sensing techniques for locating burials, evaluation of chemical changes in soils, DNA degradation, mineral
variation in tumor growth, facial recognition, and generalized postmortem decomposition research. This survey also found interesting and unique trends
common to multiple facilities that differ from forensic casework, illustrating some of the inherent challenges in applying experimental research to real-
world scenarios.

The Facility for Outdoor Research and Training at the University of South Florida (USF-FORT) will be used as an in-depth case study to illustrate
some of the trends found in this survey. Created in 2014, the program has over 100 donors and 250 registered pre-donors to date. Reasons for donation
vary and frequently include individual perceptions of environmental sustainability, support for the forensic community or education, and/or low-
cost/affordability. Further, a surprising trend in donation practices includes family registrations: at least 30 families have registered with the program,
including spousal/life partnerships, parents/children, grandparents/grandchildren, siblings, and second-degree relatives. This suggests forensic facilities
are used by families as alternatives to traditional final disposition sites like cemeteries or mausoleums. As forensic facilities continue to be established
internationally, these perceptions are relevant to facility directors and donation coordinators who are involved with end-of-life care and planning.
Further, permanent donation programs comprised of households and multi-generational family lineages may offer unique research avenues regarding
kinship, including heritability of skeletal traits, isotopic analyses, and genetic analyses.

Forensic Anthropology, Decomposition, Collaboration
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A41 F-Track: A Model for Forensic Professionalization

Joanne Devlin, PhD¥*, University of Tennessee, Knoxville, TN; Giovanna Vidoli, PhD, University of Tennessee, Knoxville, TN, Lee Jantz, PhD,
University of Tennessee, Knoxville, TN; Mary Davis, MSc, University of Tennessee, Knoxville, TN; Dawnie Steadman, PhD, University of Tennessee,
Knoxville, TN

Learning Overview: After attending this presentation, attendees will have a model program and a successful blueprint for professional development
in forensic anthropology graduate programs. This roadmap follows educational accreditation standards without the potential accreditation roadblocks.

Impact Statement: Recent discussions have focused on accreditation of forensic anthropology programs in higher education.1 The Department of
Anthropology at The University of Tennessee, Knoxville has an established undergraduate concentration in forensics for anthropology majors;
however, no such program formally exists at the graduate level. Unfortunately, an accredited forensic program via the Forensic Science Education
Programs Accreditation Commission (FEPAC) or other accreditation body is improbable given other university and department priorities. However, it
is still a departmental responsibility to establish programmatic standards and to provide graduate students pathways to professional success. This
approach must extend beyond basic classroom instruction, opportunistic experiences, and thesis or dissertation-related research. Further, in light of the
upcoming American Board of Forensic Anthropology (ABFA) forensic anthropology certification available to Masters-level students, systems that
provide students the opportunities to learn, and practice, how to be solid forensic practitioners and professionals are critical. The absence of a waiting
period before seeking Diplomate-ABFA (D-ABFA) certification after earning a degree further underscores the importance of incorporating a system
like the one outlined in this presentation into established anthropology graduate programs.

Well-rounded educational programs aim to blend classroom-based sessions where methods, techniques, and best practices are conveyed, with practical
professional development through participation in applied opportunities, training courses, apprenticeships, and internships. However, this format—
classroom with practical opportunities—may not be sufficient to develop knowledgeable and well-rounded forensic professionals. Graduate students
deserve a structured program that provides a pathway to blend academic requirements with professional and practical milestones. As a result, in the
fall of 2017, the Forensic Anthropology Center (FAC) at The University of Tennessee implemented Forensic track (F-track), a voluntary program
designed to fulfill suggested competencies. Two years later at the American Academy of Forensic Sciences (AAFS) annual meeting, Langley and
Tersigni-Tarrant shared seven core competencies and associated Entrustable Professional Activities for forensic anthropologists to sustain lifelong
learning, professional growth, and personal growth.1 University of Tennessee Anthropology’s F-track program provides a model to accomplish these
competencies.

F-track currently has two major branches. One is aimed at providing the pathway for access to, and success in, forensic case work, starting with
competency tests, required coursework, and then transitioning to primary analyst level. The other branch is geared toward professionalization by
nurturing confidence and capabilities in science communication, presentations, and inter-professional instruction. This branch is equally important and
provides opportunities to work on communication skills, professionalism, and inter-professional collaborations. Each branch is comprised of several
modules. Successful completion of a module indicates a participant has acquired and demonstrated knowledge of practices relevant to case work and
professional development. Several modules require understanding of Standard Operating Procedures (SOPs) used at the FAC. F-track provides the
milestones necessary for motivated students to secure forensic training and experience while developing and nurturing their professional capabilities.
Importantly, each participating student will have a documented and detailed training log that they can include in their application for certification upon
graduation. The F-track model can be adopted by all who seek a formal, structured system of professional graduate training without external
programmatic accreditation that may be unobtainable for most anthropology departments.

Reference(s):
I Langley, N.R.; Tersigni-Tarrant, M.T. 2019. Core Competencies and Entrustable Professional Activities: A Model for Forensic Anthropology
Qualifications. Proceedings of the American Academy of Forensic Sciences, 71* Annual Scientific Meeting, Baltimore, MD. 2019. A73.
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A42  The Readability of Forensic Anthropological Abstracts

Donovan Adams, PhD, University of Central Florida, Orlando, FL; Claira Ralston, MS*, University of Nevada, Las Vegas, NV; Kelly McGehee, BA,
University of Central Florida, Orlando, FL

Learning Overview: After attending this presentation, attendees will gain a better understanding of the factors contributing to the readability of forensic
anthropological abstracts and how these factors impact the ability of both anthropologists and the general public in understanding academic research.

Impact Statement: This presentation will impact the forensic science community by providing information regarding the complexity of abstracts and
providing potential avenues for science communication improvement.

The intent of abstracts is to provide a concise, yet thorough, summary of an article. Oftentimes these are the only sources of information, whether
through lack of subscription access or through conference proceedings. Additionally, these serve as the entry to a publication as both researchers and
non-researchers search for relevant information. Effective science involves effective communication; otherwise accurate interpretation, replication, and
knowledge-building is hampered. The present research examines the readability, defined here as the processing and understanding of a text, of
anthropological abstracts. 1

Abstracts from 2010-2021 were gathered from PubMed® using the pubmedR2 package and the American Academy of Forensic Sciences website.
These included Anthropology papers in the Journal of Forensic Sciences (JFS; n=574), Forensic Anthropology (FA; n=85), and the AAFS Conference
Proceedings (AAFS; n=1,578). As a comparative sample to broader biological anthropology, abstracts were collected from the American Journal of
Physical Anthropology (AJPA; n=2,034). The program Tool for the Automatic Analysis of Lexical Sophistication (TAALES) and packages koRpus
and quanteda.textstats were used to calculate various readability and lexical indices.3-6 The following questions were addressed: (1) are abstracts
becoming more complex over time?; (2) are forensic anthropological abstracts more complex compared to the average bioanthropological abstract?;
(3) do certain aspects of writing contribute to more complex abstracts?; and (4) how do the answers to these questions inform better science
communication?

Preliminary results suggest abstracts in AAFS are the most complex and JFS are the least complex in readability measures. Of the journal abstracts,
FA appears to be more difficult in readability. AAFS appears to be decreasing in readability while AJPA remains the most relatively consistent.
Abstracts in JFS exhibit variability in text familiarity, imageability, and concreteness across years, though this may be related to smaller sample size.
On average, however, JFS had the highest and FA had the lowest text familiarity, imageability, and concreteness, respectively (JFS had terms that were
more familiar and less abstract). Comparisons between journals for these measures were significant, but effect size was small. Measures of word range
and frequency and bigram proportions in academic, news, fiction, and magazine corpora indicate most abstracts are written more similar to other
academic texts compared to non-academic sources. Although AAFS shows a higher similarity to non-academic corpora, this may, in part, be due to the
longer length of AAFS abstracts, which allows for greater possibility of similarity. These results agree with traditional measures like Flesch’s Reading
Ease and Flesch-Kincaid Readability Score that abstracts are generally written for at least a college graduate level.

These preliminary results suggest anthropological abstracts, especially those of conference proceedings, are inaccessible, particularly to those with
minimal to no training in (forensic) anthropology. Notably, AAFS consistently had values in each of the indices that are reflective of lower readability.
While practitioners may argue these results fit their audience, we must consider that we should write abstracts (any scientific writing) for the broader
public. Research is spread across the internet, in sometimes nefarious ways, so it is important that anthropologists ensure that, at minimum, abstracts
are written for everyone. This presentation will discuss avenues for improved science communication regarding jargon, writing, text length, and
sentence construction.

Reference(s):

- Crossley, S.A.; Skalicky, S.; Dascalu, M. 2019. Moving beyond classic readability formulas: New methods and new models. Journal of Research

in Reading. 42(3-4):541-561.

Aria, M. 2020. Package “pudmedR.” Accessed from https://cran.rproject.org/web/packages/pubmedR/pubmedR.pdf.

Kyle, K.; Crossley, S.A. Automatically assessing lexical sophistication: Indices, tools, findings, and application. TESOL Quarterly 2015

49(4):757-786.

4 Kyle, K.; Crossley, S.A.; Berger, C. The tool for the analysis of lexical sophistication (TAALES): Version 2.0. Behavior Research Methods. 2018
50(3):1030-1046.

> Michalke, M.; Brown, E.; Mirisola, A.; Brulet, A.; Hauser, L. 2021. Package “koRpus.” Accessed from https:/cran.r-

project.org/web/packages/koRpus/koRpus.pdf.

Benoit, K.; Watanabe, K.; Wang, H.; Lua, J.W.; Kuha. J. European Research Council. Package “quanteda.textstats.” Accessed from

https://cran.rproject.org/web/packages/quanteda.textstats/quanteda.textstats.pdf.
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A43  Estimating the Postmortem Interval (PMI) in High Desert Climates

Mackenzie Sullivan, BA*, University of Nevada-Reno, Reno, NV; Marin Pilloud, PhD, University of Nevada-Reno, Reno, NV; Mary Megyesi, PhD,
Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-Hickam, HI; Laura Knight MD, Washoe County Regional Medical Examiner's Office,
Reno, NV

Learning Overview: After attending this presentation, attendees will better understand how regionally specific methods to estimate PMI can be created
and how well they perform.

Impact Statement: This study will impact the forensic community by comparing different methods of scoring decomposition to estimate PMI.

Estimating PMI is challenging due to the variety of factors that affect decomposition rates (e.g., temperature, sun exposure, humidity, animal
scavenging). One commonly used method is that of Megyesi et al.! This method utilizes a decomposition scoring system of visual indicators, which
when totaled, provide the Total Body Score (TBS). This score is then correlated with Accumulated Degree Days (ADD) to estimate the PMI. An
alternative method of scoring TBS by Connor et al. incorporates desiccation rates as regionally appropriate for western Colorado.? Connor and
colleagues conclude that incorporating the Total Body Desiccation Score (TBDS) may help refine PMI estimates in areas where remains desiccate.
This project recreates the research of Megyesi et al. and Connor et al. on a sample of cases from northern Nevada to identify if a regionally specific
equation and/or one that incorporates desiccation rates can better predict PMI.

Cases of identified decedents were obtained from the Washoe County Regional Medical Examiner’s Office (WCRMEO) in Reno, NV. The PMI was
determined by the difference of days between when the decedent was last seen and the day the decedent was recovered. Only cases including full-color,
high-quality photographs of each region of the body were accepted, and all cases had macroscopic signs of decay at the scene and/or in the autopsy.
The TBS and TBDS were scored for each set of remains (n=99) with observer error checked. Of the total sample, the majority were found indoors
(n=93) and between March 1 and August 31 (n=67). The ADD was obtained by averaging the high and low daily temperature collected from the nearest
weather station to the decedent’s location and totaling each daily average for all days in the PMI. The PMI in this sample ranged from 1 to 75 days and
the ADD ranged from 0 (all daily temperature averages below 32° Fahrenheit) and 3,741. The TBS ranged from 3 to 23; the TBDS ranged from
0 to 40.

A linear regression model was created specific to northern Nevada to estimate PMI based on the two different decomposition scores as well as the
ADD for each case. The models were created using a training set (n=80); a testing set was used to test the models (#=19). For the test set, this study
tested its Adapted Megyesi score (based on TBS and ADD specific to the cases of the WCRMEO), a model based on the TBDS, and the original
formula created by Megyesi et al. to estimate PMI. All analyses were conducted in the R statistical computing environment.3

Between the two new models, the Adapted Megyesi Model provides more accurate predictions of PMI (correct in 57.9% of test cases), whereas the
model based on TBDS was accurate in 47.4% of cases. The Original Megyesi model was most accurate at 84%. However, the Original Megyesi model
also had the largest standard error, over six times that of the new models created here, which allowed it to be more accurate but much less precise.

Based on this research, the Original Megyesi Model held the most predictive value for estimating PMI. However, the two models built using a regionally
specific sample offered a narrower error range and were more precise in PMI estimates. Therefore, an accurate and more narrowly precise PMI
estimation for local medicolegal death investigations (i.e., a regionally specific equation) could be constructed with a larger sample size and further
investigation into mitigating variables. This research and continued efforts to study PMI will aid in creating more refined and regionally appropriate
methods.

Reference(s):

I Megyesi, M.S.; Nawrocki, S.P.; Haskell, N.H. Using accumulated degree-days to estimate the postmortem interval from decomposed human
remains. J Forensic Sci. 2005 May;50(3):618-26.

Connor, M.; Baigent, C.; Hansen, E.S. Measuring Desiccation Using Qualitative Changes: A Step Toward Determining Regional Decomposition
Sequences. J Forensic Sci. 2019;64(4):1004-11.

R Core Team. R: A language and environment for statistical computing. Vienna, Austria: R Foundation for Statistical Computing. ISBN 3-900051-
07-0, URL http://www.R-project.org, 2019.
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A44  Toward a Better Understanding of the Effects of Leaching and Diagenesis on ¥’Sr/**Sr of Human Hair
Keratin

Saskia Ammer, PhD*, Vrije Universiteit Amsterdam, Amsterdam, NH, Netherlands; Lisette Kootker, PhD, Vrije Universiteit Amsterdam, Amsterdam,
NH, Netherlands,; Gareth Davies, PhD, Vrije Universiteit Amsterdam, Amsterdam, NH, Netherlands

Learning Overview: Attendees will learn how diagenesis/postmortem burial contexts and leaching protocols can alter the 87Sr/3Sr ratios recovered
from human hair keratin.

Impact Statement: This presentation will inform the forensic science community how hair keratin cleaning methods commonly employed by forensic
scientists influence the Sr isotope composition. This presentation will give guidance as to which cleaning methods are preferred.

The application of isotope analysis to aid human identification processes in forensic cases is becoming more common. In contrast to dental enamel,
hair and nail keratin can potentially provide valuable insights into recent diet and health status (e.g., C-N-S), and geolocation (e.g., Sr-Pb). Recent
studies, however, have shown that it is difficult to separate diet-related endogenous Sr-Pb signatures from environment-specific exogenous signatures
in human hair keratin. Inevitably, the effectiveness of hair keratin as a means of evidence for reconstructing recent mobility patterns depends greatly
on its susceptibility to diagenetic alterations (e.g., burial context).

To gain a better understanding of the optimal pre-treatment of hair keratin samples and the applicability of hair keratin samples in various forensic
contexts, an experimental leaching project was combined with actualistic experiments at the Amsterdam Research Initiative for Sub-surface Taphonomy
and Anthropology (ARISTA) facility in the Netherlands and human hair samples recovered from Undocumented Border Crossers (UBCs) provided by
the Pima County Office of the Medical Examiner in Arizona. The samples from ARISTA consist of pre-burial and post-clandestine-burial samples,
which were then compared to investigate if the exogenous signature can be successfully removed, and the endogenous (pre-burial) signature recovered.
The UBC samples consist of hair samples recovered from individuals found above ground. Here, the leachates of every cleaning step and a subsample
of hair were collected to examine during which cleaning steps (exogenous) Sr is released.

The data show a close connection between hair color (i.e., the amount of melamine present in the sample) and the effectiveness of the leaching protocol
on retrieving the antemortem Sr isotope composition of hair keratin. More importantly, following previously reported data from FARF (Forensic
Anthropology Research Facility) in Texas, the data from the actualistic experiments at ARISTA and the data from the UBCs accentuate the extreme
difficulty or even impossibility of recovering the hair’s biogenic Sr isotope compositions after 306 days of burial, despite the application of the most
effective pre-treatment protocol (2:1 MC-MQ-0.1M HCL-MQ).! The UBC leaching experiment demonstrates the differences in effectiveness of
cleaning steps and during which steps Sr was released from the human hair.

Reference(s):

1. Kootker, L.M.; von Holstein, I.C.C.; Broeders, J.; Wescott, D.J.; Davies, G.R.; Mickleburgh, H.L., 2020. The effects of decomposition and
environment on antemortem H-Pb-Sr isotope compositions and degradation of human scalp hair: Actualistic taphonomic observations, Forensic
Science International 312, 110336.
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A45 Diagenesis of Human Bone, Dental Elements, and Scalp Hair in Taphonomic Experiments: Implications for
Isotope Analysis for Human Identification

Lisette M. Kootker, PhD, Vrije Universiteit Amsterdam, Amsterdam, NH, Netherlands; Saskia T.M. Ammer, MSc*; Vrije Universiteit Amsterdam,
Amsterdam, NH, Netherlands; Daniel J. Wescott, PhD, Forensic Anthropology Center, San Marcos, TX; Gareth R. Davies, PhD, Vrije Universiteit
Amsterdam, Amsterdam, NH, Netherlands,; Hayley L. Mickleburgh, PhD, Forensic Anthropology Center, San Marcos, TX

Learning Overview: After attending this presentation, attendees will have learned how taphonomic processes, diagenesis, and cleaning protocols can
influence the strontium and lead isotope ratios recovered from human bone, dental elements, and scalp hair and the subsequent implications for forensic
investigations using isotope analysis. Further, this presentation will provide recommendations on which human tissues to target for forensic isotope
analyses for provenancing purposes.

Impact Statement: This research aims to contribute to the forensic science community by examining how taphonomic processes and diagenesis affect
the recoverability of pre-burial isotope ratios in different human tissues. This presentation highlights the need for research into the effects of these
processes on human samples frequently consulted in forensic investigations. This presentation will also caution the scientific community to further
examine the effects of cleaning procedures on isotope signatures recovered from human tissues.

This presentation presents the results of a small-scale study on the effects of taphonomic processes and diagenesis on the strontium and lead isotope
signatures of human scalp hair, human bone (iliac and tibia), and tooth enamel and dentin. The pre-placement and post-recovery Strontium-Lead (Sr-
Pb) isotope data of five whole body donations studied at the Forensic Anthropology Research Facility (FARF) were compared. Two donations were
buried in shallow graves, two were placed in shallow open pits, and one was first allowed to naturally mummify through solar and aeolian desiccation
and was then buried. In addition to pre- and post-burial human tissue samples, soil samples of each grave and one control sample from an unused part
of FARF were collected.

The Sr-Pb analysis of the hair samples from four of the donors demonstrated that it is difficult to recover pre-placement isotopic Sr signatures from
human hair.1 The results showed significant shifts in Sr-Pb isotope compositions between pre- and post-placement samples. The hair keratin Pb isotope
composition shifted toward the Pb signature of FARF soil samples. The Sr isotope compositions of the hair keratin samples, however, were affected
by the burial environment, but possibly also by the applied cleaning method. The experiment showed that hair keratin is highly susceptible to diagenetic
alteration, but also highlights the possible effects of pre-treatment on the isotopic authenticity of hair keratin.

The iliac samples (i.e., spongy or trabecular bone) show inconsistencies in the recoverability of the pre-burial Sr-Pb isotope signatures. While the post-
burial signatures of the buried donations are only slightly elevated over the pre-burial signatures, the post-placement signatures of open pit donations
are significantly elevated. This could potentially be related to the exposure of these body donations to periodic heavy precipitation and temporary
submerging during the experiment. Contrarily, burial in the clay-rich soil at FARF appears to have prevented this from happening in donations buried
in shallow graves.

In contrast, the tibia and tooth enamel and dentin samples showed the most consistency out of all human samples used in this study, demonstrating less
susceptibility to diagenesis compared to the hair and iliac samples. These more densely mineralized elements show good recoverability of the pre-
placement isotope signatures in both burial and open pit contexts, and are thus deemed useful for usage in forensic investigations at least until three
years after burial in similar environmental and climatological conditions.

In conclusion, this presentation highlights the need for continuous research into the effects of taphonomic processes, diagenesis, and cleaning protocols
on Sr-Pb isotope compositions in human samples frequently consulted in forensic investigations. Based on this and previous studies, it is not
recommended that human hair and/or spongy bone samples be used for Sr-Pb isotope analysis for provenancing purposes in cases involving buried
individuals.

Reference(s):

I Kootker, L.M.; von Holstein, I.C.C.; Broeders, J.; Wescott, D.J.; Davies, G.R.; Mickleburgh, H.L. 2020. The effects of decomposition and
environment on antemortem H-Pb-Sr isotope compositions and degradation of human scalp hair: Actualistic taphonomic observations. Forensic
Science International 312, 110336.
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A46  The Reliability of Bone Features Commonly Used to Predict Saw Class Characteristics

Alexandra Klales, PhD*, Washburn University, Topeka, KS,; Ashley Maxwell, PhD, Washburn University, Topeka, KS; Heather Garvin, PhD,
Washburn University, Topeka, KS; Erin Chapman, PhD, Erie County Medical Examiner, Buffalo, NY; Lauren Butaric, PhD, Des Moines University,
Des Moines, I4

Learning Overview: After attending this presentation, attendees will understand the reliability of bone features that are used to predict inflicting tool
type and saw class characteristics in sharp force trauma cases.

Impact Statement: This presentation will impact the forensic science community by testing whether or not commonly scored saw cut features found
in bone can be reliably scored.

Determining saw class characteristics is dependent upon the macro- and microscopic analysis of features in cut bone. The entire suite of features present
in a case is then used to predict class characteristics of the saw blade and teeth, such as power source, tooth set/size/shape, blade progress and direction,
and/or inflicting tool type. While several studies have described these features, albeit often inconsistently, very few have tested the reliability of scoring
these traits in cut bone.

To examine reliability, nine manual (n=4) and mechanically (n=5) powered reciprocating saws with variable class characteristics were used to create
experimental complete (n=27) and incomplete (n=18) cuts in the long bones of a fleshed cadaveric sample (n=5 individuals), thereby mimicking actual
saw trauma cases. Following cutting and processing, each cut surface was given a unique randomized identification number to facilitate blind analysis.
Two observers, with varying experience levels and not involved in the saw selection, cutting, or labeling/identifying, blindly scored each cut using a
digital microscope with 3D capabilities. Each observer scored 13 features: breakaway notch, breakaway spur, exit chipping, entrance shaving, kerf
flare, kerf shape (letter/number in incomplete cut sample only), false starts/incomplete cuts (scored incomplete cut sample only), harmonics, striation
uniformity, polishing, pullout striations, tooth hop, and tooth imprint. Percent agreement was used to compare agreement between the observers.

Overall, reliability varied considerably by feature. Agreement was high (>85%) for presence of false starts/incomplete cuts (92.3%), breakaway spurs
(88.9%), and exit chipping (85.3%). Scoring agreement was lower (<85%) for kerf flare (82.6%), pullout striations (72.7%), polishing (71.1%),
breakaway notches (70.4%), harmonics (70.3%), tooth imprints (68.8%), tooth hop (66.7%), entrance shaving (65.9%), striation uniformity (60.5%),
and kerf shape (46.7%). When disagreement occurred for entrance shaving, the more experienced observer scored more as present, while the less
experienced observer scored more as absent. The opposite was true for disagreements on presence/absence of polishing. Nearly all of the disagreement
on harmonics presence/absence occurred in incomplete cuts (90.9%). For tooth hop and tooth imprints, higher agreement was obtained in the incomplete
cuts than the complete cuts primarily from agreeing upon absence of the features. Over half of the disagreements on kerf shape occurred between shape
A versus shape B.

The results of this study suggest that some features used in the analysis of saw trauma can be reliably scored and, therefore, can be used to predict class
characteristics of the inflicting tool; however, the vast majority of the features (n=10) examined here had low levels (<85%) of observer agreement.
Scoring inconsistencies means these features should be used with caution at present when applied to differentiating power source, tooth set, tooth shape,
and/or tool type of the inflicting weapon. More research with a larger sample size is needed to confirm their reliability and utility in analyzing saw
trauma to bone.

Trauma Analysis, Sharp Force Trauma, Saw

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -79 -



ANAFS

AMERICAN ACADEMY OF

FORENSIC SCIENCES

Anthropology—2022

A47 A Retrospective Analysis of Scavenging in Southern Nevada Forensic Anthropology Cases (2000-2021)

Katharine Woollen, MS*, University of Nevada-Las Vegas, Las Vegas, NV, Jennifer Byrnes, PhD, University of Nevada-Las Vegas, Las Vegas, NV

Learning Overview: After attending this presentation, attendees will better understand vertebrate scavenging patterns of human remains from southern
Nevada.

Impact Statement: This presentation will impact the forensic science community by providing an understanding of vertebrate scavenging, including
prevalence, scavenger-type, and commonly impacted skeletal elements of human remains recovered across southern Nevada.

The Mojave Desert spans southeastern California and southern Nevada, with smaller portions within Utah and Arizona. This desert is considered the
smallest and driest in the United States, exposing human remains to unique taphonomic processes in this harsh environment. One such taphonomic
process is vertebrate scavenging. To date, no other forensic analysis has been conducted to explore the taphonomic patterns of vertebrate scavenging
in southern Nevada. Coyotes, kit foxes, gray foxes, domestic dogs, bobcats, mountain lions, and domestic cats are among the most common carnivore
scavengers in southern Nevada. There are several species of rodents as potential scavengers in this region as well, including the deermouse, mice, rats,
squirrels, and chipmunks. Carrion avian species in southern Nevada include various species of owls, falcons, and hawks, as well as turkey vultures,
golden eagles, and bald eagles.

This presentation will offer an analysis of forensic anthropology case files from 2000-2021, which were reviewed for documentation of scavenging
from the Clark County Office of the Coroner and Medical Examiner’s Office (CCOCME) database. Of the 107 forensic anthropology cases reviewed,
30 cases (28%) had documented evidence of vertebrate scavenging. This included tooth pits, punctures, scores, and furrows attributed to carnivore
dentition, as well as shallow scoring from vultures, and furrows created by rodents. The most commonly scavenged skeletal elements included the
lower extremities (e.g., femora, fibulae, and tibiae), radii, ribs, and skull. These body regions, such as the thorax and long bones, are easy to grasp and
provide access to high fat content, which is consistent with carnivore scavenging patterns. The least common body region with skeletal traces of
scavenging were the hands, feet, sternum, and vertebrae. However, these least-scavenged skeletal elements are also the body regions most often missing
from recovered cases. It is unknown if these body regions were consumed and/or carried off through scavenging activity, or if the skeletal elements
were not recovered due to other taphonomic processes (e.g., weathering) since they are primarily small and/or high trabeculae bones. Comparative
research conducted in the Sonoran Desert found that the small bones of the hands and feet are the least likely skeletal elements to preserve. Vulture
scavenging data at the Forensic Anthropology Center at Texas State (FACTS) resulted in the skull and mandible being the first skeletal elements to be
disarticulated. While these comparative data offer valuable insight into possible vertebrate scavenging patterns for southern Nevada, it is apparent that
scavenging patterns in similar geographic areas, as well as at controlled facilities, are highly variable.

Scavenging, Southern Nevada, Forensic Taphonomy
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A48  Testing Blade Set Width Prediction From Minimum Kerf Width Using Fleshed Human Samples

Alexis VanBaarle, BA*, Des Moines University, Des Moines, I14; Ibrahim Mustaly, MS, Des Moines University, Des Moines, IA; Lauren Butaric, PhD,
Des Moines University, Des Moines, IA; Heather Garvin, PhD, Des Moines University, Des Moines, 1A

Learning Overview: After attending this presentation, attendees will have a better understanding of the accuracy and challenges in predicting saw
blade set width from minimum kerf widths.

Impact Statement: This presentation will impact the forensic science community by presenting error rates for published blade width prediction
equations.

In cases of dismemberment, saws often leave characteristic markings in bone that can provide evidence about the utilized tool, thereby facilitating
investigations and impacting legal proceedings. One such characteristic, minimum kerf width, has been suggested to be a direct indicator of saw blade
width. However, variables such as tissue presence, sawing methodology, and saw characteristics potentially impact minimum kerf width and
consequently predicted blade width. This study aimed to test four previously published equations/rules for estimating saw blade width from minimum
kerf width using a human cadaveric sample with intact soft tissue and a free sawing methodology that likely mimics actual forensic scenarios. Cadaveric
samples were obtained through the Des Moines University Body Donor Program and the research was conducted with university approval following
established Body Donor Program protocols.

Three hand saws and five mechanically powered reciprocating saws were used to create 48 measurable incomplete cuts in 20 limb segments (i.e., arm,
forearm, thigh, leg) from five donors, taking care to vary the saws by limb segments and position along the diaphyses. Minimum kerf width was
measured and collected using sliding calipers for each incomplete cut and compared to two equations presented by Norman et al. to predict blade set
width, as well as blade width general rules presented by Symes and Cunningham and Holtrop.1-3

Supporting the Symes Rule, all blade set widths were within 0.02in (0.508mm) of the minimum kerf width. All minimum kerf widths were also less
than 1.5x the blade set width, as suggested by Cunningham and Holtrop. Both of the Norman equations underestimated blade set width across the
sample with an average absolute difference between the predicted and true blade set width of 0.40mm (both equations). Given the systematic
underestimation, the predicted values were then compared to blade spine width measurements, which resulted in more balanced and accurate predictions
(0.14mm average absolute difference). Through personal communications, however, Norman confirmed that blade width was measured at the cutting
edge, and thus the higher accuracy with blade spine width is just a byproduct of spine width being less than blade set width. Despite small absolute
differences, the percent error rates are high (27% average for blade set and 16% for blade spine) due to the relatively small size of kerfs. There was no
pattern in accuracy for either equation across saw power type or teeth-per-inch. This study highlights the possible effects of soft-tissue presence and
restraint conditions on minimum kerf width and the need for further testing in these conditions. Additionally, with such small measurements, even
minimal rounding errors or measurement variability related to specimen modality, measurement tool, or measurement location can produce significant
impacts on estimations—the effects of which need to be better understood when interpreting tool mark characteristics/measurements.

Reference(s):

1. Norman, D.; Baier, W.; Watson, D.; Burnett, B.; Painter, M.; Williams, M. Micro-CT for saw mark analysis on human bone. Forensic Science
International. 2018; 293: 91-100.

Symes, S. Morphology of saw marks in human bone: Identification of class characteristics. Doctoral Dissertation, University of Tennessee, 1992.
3 Cunningham, B.; Holtrop, W. Woodshop Tool Maintenance Revised. Chas. A. Bennett CO., Inc., Peoria, IL,1974.

2.
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A49  The Evaluation of the Transition Analysis 3 (TA3) (Beta Ver. 0.8.0) Age-Estimation Program Using Two
International Samples

Sara Getz, PhD*, University of Wisconsin-Platteville, Platteville, WI; Jacqueline Galimany, MA, Santiago, RM, Chile

Learning Overview: After attending this presentation, attendees will understand the current capabilities and limitations of the TA3 program.!

Impact Statement: This presentation impacts the forensic science community by presenting the first systematic validation study of TA3 and
contributing to ongoing method development using the TA3 traits.

In 2014, National Institute of Justice (N1J) grant #2014-DN-BX-K007 was awarded for the development of an age-at-death estimation method using a
suite of traits combined in a new analytical framework. In 2018, a reference dataset containing TA3 trait data for more than 1,700 documented
individuals from four continents was completed. Although method and software development are ongoing, a version of the TA3 program has been
released for public testing.'

The current program uses machine learning—a different approach for estimating age than the TA2 (ADBOU) software. For each case, a Random
Generalized Linear Model (RGLM) predictor is trained using a portion of individuals in the TA3 reference sample and applied to generate an age
estimate. The performance of the model in the training sample is visualized in a scatter plot and the sample size, correlation coefficient, and standard
error are provided, along with the predicted point age estimate and 95% interval for the case analyzed.

In this study, 511 individuals from the University of Athens Human Skeletal Reference Collection (n=202) and Santiago Subactual Osteology
Collection (SSOC) (n=309) were evaluated using the TA3 Trait Manual.? For estimating age, the TA3 program (beta Ver. 0.8.0) software interface and
the source code were tested and explored by: (1) directly entering data into the software; and (2) executing the ta3.R analysis file modified into a loop
to allow for batch analysis and extraction of associated analytical data.

Overall sample accuracy (documented age within the 95% interval) was 84.5%; however, critical differences exist for individuals under 40 years
(57.0%, 73/128) versus those 40 years and older (93.7%, 359/383). Substantial age-estimation bias was present in the predicted point estimates with
essentially all individuals (125/128) under 40 years overestimated by an average of 12.2 years. Between 40 and 80 years of age, a mix of over- and
under-estimation occurred, with a slight trend of increased underestimation with advancing age. Precision (95% interval width) for individuals under
the age of 40 was poor (average 27.4 years), while precision for individuals 40 years and older was similar to other age-estimation methods (average
36.9 years).

These patterns are distinct from those found combining TA3 traits using a transition analysis framework, which indicates issues with the analytical
approach used, and not the TA3 trait reference data.> Most importantly, RGLM requires that individuals with missing data be removed from the
reference sample to generate a training set that contains only individuals with all traits entered for the unknown case. This results in an inverse
relationship between number of traits scored and size of the sample used to train the age-estimation model. Moreover, the demographic details of the
training sample, which contains only a subset of the TA3 reference sample, are not available. Additional problems with the interface and source code
were also identified; however, none were found to have significant effects on these results.

Based on these results, the current TA3 program is inappropriate for forensic or archaeological contexts and should be modified before stable release.
As the TA3 traits have demonstrated potential to improve age estimation, additional analytical approaches that utilize the full TA3 reference dataset
should be evaluated.

Data collection was partially funded by National Science Foundation Doctoral Dissertation Research Improvement Grant (NSF DDRIG) Award
#1455810 and an Forensic Sciences Foundation, Inc. (FSF) Field and Lucas Research Grant.

Reference(s):

I Richardson, R.; Ousley, S.D. 2021. Transition Analysis 3 (version 0.8.0). https://www.statsmachine.net/software/TA3/.

2 Milner, G.R.; Ousley, S.D.; Boldsen, J.L.; Getz, S.M.; Weise, S.; Tarp, P. 2019. Transition Analysis 3 (TA3) Trait Manual. Public Distribution
Version 1.0. https://www.statsmachine.net/software/TA3/docs/TA3_Trait Scoring Manual 1.0.pdf.

3 Getz, S.M.; Byrnes, P.D. 2021. Testing the Traits of TA3: Setting a Baseline for Method Development & Performance. Poster. Proceedings of the
American Academy of Forensic Sciences, 73" Virtual Annual Scientific Meeting. 2021. 27:55.
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A50 A Test of Anthropological Accumulated Degree Day (ADD) Methods of Postmortem Interval Estimation on
an Iowan Autopsy Sample

Natasha Andersen, University of lowa, lowa City, IA and Iowa Office of the State Medical Examiner, Ankeny, IA; Emily Archibald*, lowa Office of
the State Medical Examiner, Ankeny, IA, and Valparaiso University, Valparaiso, IN; Taylor Brown, lowa State University, Ames, 1A and Iowa Office
of the State Medical Examiner, Ankeny, IA; Hannah Spencer-Greathouse, BA, lowa Olffice of the State Medical Examiner, Ankeny, IA and Simpson
College, Indianola, IN; Jonathan Thompson MD, lowa Olffice of the State Medical Examiner, Ankeny, [A; Heather Garvin, PhD, Des Moines University,
Des Moines, IA

Learning Overview: After attending this presentation, attendees will have a better understanding of how two published anthropological methods of
estimating postmortem interval from ADD perform on United States forensic cases in the state of [owa.

Impact Statement: This presentation will impact the forensic science community by presenting accuracy rates for published methods, which can be
used to assess method applicability in areas with similar climates and environments.

Megyesi et al. and Moffatt et al. are two of the most commonly utilized published methods for estimating postmortem interval in forensic
anthropological cases.'> The methods involve scoring the level of decomposition of three body regions (head and neck, trunk, and limbs) to develop
an ADD estimate, then working backward from the date found to total up the average daily temperatures until the ADD estimate is reached, which is
considered to be the point estimate for the date of death. Both methods also present 95% prediction intervals for estimates. Previous studies report
variable results when applying these methods to cases or samples at decompositional facilities, with many expressing the need for region-specific
formulae, given variability in climates and environments. This study aimed to test the accuracy of these two methods when applied to an Iowa forensic
sample.

Seventy-one cases from the lowa Office of the State Medical Examiner were identified for inclusion in the study. Only those cases in which decedents
were found indoors (with recorded thermostat data) or outdoors on terrestrial surfaces were included. Signs of decomposition had to be evident and
investigative documentation had to support the date of last contact as the likely date of death. The Megyesi and Moffatt methods were employed,
scoring decomposition from scene and autopsy photographs, and using local national weather service temperature data to calculate ADDs. Accuracy
of the methods was assessed based on percentage of cases that fell within the 95% prediction intervals and deviations between the method point
estimates and presumed date of death.

Sample decomposition total body scores range from 4-30 (Megyesi) and documented postmortem intervals ranged from 0 to 255 days, although the
sample is biased toward lower total body scores (Megyesi average=13, median=4) and shorter postmortem intervals (average=12 days, median=11
days). The Megyesi method is more accurate with 94.4% of the cases falling within the prediction interval as compared to 71.8% with the Moffatt
method. The point estimates for the Moffatt method, however, are closer on average to the presumed date of death, with 10 cases with perfect point
estimates and an average absolute difference of 13 days, as compared to 7 perfect point estimates and an average of 16 days for Megyesi. The Megyesi
prediction intervals are significantly broader than the Moffatt intervals, thereby limiting utility, but the need for accuracy in forensic cases outweighs
the desire for precision. Additional analyses are being performed to assess whether type/amount of clothing, sun exposure, environment, body size, or
season of deposition can explain some of the variance observed.

Reference(s):

I Megyesi, M.; Nawrocki, S.; Haskell, N. Using accumulated degree-days to estimate the postmortem interval from decomposed human remains.
Journal of Forensic Sciences. 2005;50(3):1-9.

Moffatt, C.; Simmons, T.; Lynch-Aird, J. An improved equation for TBS and ADD: Establishing a reliable postmortem interval framework for
casework and experimental studies. Journal of Forensic Sciences. 2016;61(S1):S201-S207.
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A51  Assessing Patterns of Moisture Content in Decomposing, Desiccated, and Mummified Tissue in the
Southeastern United States: Trial 1 Data

Christine Bailey, MA, Cleveland Museum of Natural History, Cleveland, OH; Autumn Lennartz, MA, Argument-Driven Inquiry, Austin, TX; Maggie
Klemm, Western Carolina University, Cullowhee, NC; Cameron Privette, Western Carolina University, Cullowhee, NC; Carter Unger*, Western
Carolina University, Cullowhee, NC; Rebecca George, PhD, Western Carolina University, Cullowhee, NC

Learning Overview: After attending this presentation, attendees will understand patterns of desiccation observed in Western North Carolina between
March 2021 and August 2021 and how these preliminary data compare to the findings of previous research.!

Impact Statement: This presentation will impact the scientific community by providing regional data of desiccation and mummification observed in
an area that is classified through Koppen-Geiger as a warm-temperate, fully humid, warm summer (Cfb) region.? Additionally, this study provides a
direct comparison to the study conducted by Lennartz and colleagues in central Texas in 2020.!

Medicolegal death investigators and forensic anthropologists are often asked to estimate the Postmortem Interval (PMI) of unknown remains.
Accurately estimating PMI is a difficult task, particularly when remains are desiccated or mummified. Desiccation refers to the general moisture loss
in tissue, while mummification is the point at which decomposition and decay are suspended.> Understanding the patterns of desiccation and
mummification in different regions can inform PMI estimates and improve methods used to generate them. The goal of this study is to observe natural
mummification, with particular attention paid to the sequence and rate at which it occurs in the southeastern region of the United States as compared
to those in central Texas.! The research presented here originates from the first trial of the mummification study.

This project is occurring at Western Carolina University’s (WCU) Forensic Osteology Research Station (FOREST). Three donors from WCU’s Body
Donation Program were enrolled in the first trial of this study (March 2021-August 2021). It was not possible to enroll additional donors as the research
model stipulates donors be placed at a similar time due to weather and seasonality and there were no additional donors within this period to the Body
Donation Program. Prior to placement, enrolled donors underwent an “intake” procedure where baseline moisture measurements, using the Delmhorst®
RDM-3TM moisture meter with 22-E electrodes, and initial photos of the head, torso, and extremities were recorded. Twenty data points were collected
for each donor daily, excluding weekends and inclement weather days, until all points were assessed as “inaccessible” due to skeletonization. A HOBO®
remote weather station recorded hourly rain, temperature, solar radiation, and relative humidity. The data collected were graphically represented in a
scatterplot that utilized Accumulated Degree Days (ADD) as a standardized time scale. In order to more accurately capture the curve of moisture loss,
a Locally Weighted Scatterplot Smoothing (LOWESS) curve was added.

The relative moisture contents of the first trial individuals had conditional and marginal R2 values ranging from 0.508-0.555, suggesting that 51-56%
of the variation in moisture content was attributed to fixed (environmental) effects. Multi-level modeling of these fixed effects on each body region
demonstrated that temperature has the greatest influence over moisture content with a fixed effects coefficient of -6.052, humidity and precipitation
having less significant influence on moisture content with fixed effects coefficients of 0.635 and 0.275, respectively. Finally, solar radiation was not
found to have a significant effect on moisture content, with a coefficient of 0.011.

The results of this trial correspond with those of Lennartz and colleagues in central Texas where the data demonstrated that environmental effects
contributed to 50-55% of the variation in moisture content.! However, the data from this trial do not display an asymptotic relationship, which was
observed in central Texas, and none of the donors in this study reached true mummification. The continuation of this study will examine if these trends
persist or if seasonality impacts desiccation and mummification differently in the southeastern region of the United States. This preliminary data,
however, do demonstrate that, despite regional differences in patterns of desiccation, there may be similarities in how environmental effects contribute
to processes of mummification.

Reference(s):

1. A. Lennartz; M.D. Hamilton; R. Weaver. Moisture Content in Decomposing, Deccesicated, and Mummified Human Tissue. Forensic
Anthropology 2020; Vol. 3, No. 1: 1-16.

2 Kottek, M.; Grieser, J.; Beck, C.; Rudolf, B.; Rubel, F. World map of the Képpen-Geiger climate classification updated. Meteorolo gische

Zeitschrift 2006;15(3):259-263.

Schotsman, E.M.J.; Van de Voorde, W.; De Winne, J.; Wilson, A.S. The impact of shallow burial on differential decomposition to the body: A

temperate case study. Forensic Science International 2011;206(1-3):e43—e48.
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A52  The Perimortem Trauma Pattern in Human Rights Violations: Comparative Case Studies From Spain,
Cambodia, and Argentina

Raffaella Minella, MSc, Liverpool John Moores University, Liverpool, England, United Kingdom; Constantine Eliopoulos, PhD, Liverpool John
Moores University, Liverpool, England, United Kingdom; Matteo Borrini, PhD, Liverpool John Moores University, Liverpool, England, United
Kingdom

Learning Overview: After attending this presentation, attendees will be informed about the potential of an anthropological approach to investigating
mass graves from totalitarian regimes: Franco’s Spain, Khmer Rouge, and Argentina’s Guerra Sucia.

Impact Statement: This presentation will impact the forensic science community by reviewing how the scientific excavation of mass graves may
serve different purposes in the collective rebuilding processes in the aftermath of violent conflicts and the critical role that forensic disciplines play.

On a global basis, violence has been directed against the victims for various reasons and in different manners and degrees, mainly depending upon
socio-cultural practices and political ideology.' The late half of the 20'h century has been characterized by an increase of incidents of genocide taking
place around the world. Only in 1948 did the United Nations Genocide Convention first defined genocide as “the intent to destroy, in whole or in part,
a national, ethnical, racial or religious group, as such.”

Genocidal practices are often associated with mass graves to conceal the crime and prevent individual identification, and forensic anthropology, along
with other disciplines, has played a key role in investigating the systematic violation of human rights during armed conflicts and genocide.? The
excavation of mass graves can help in the aftermath of genocides by providing closure for surviving families and successfully prosecuting those
responsible for the crime.

This work presents a comparative study of three cases from totalitarian regimes responsible for committing gross human rights violations: Franco’s
Spain (1936-39), Khmer Rouge (1975-79), and Argentina’s Guerra Sucia (1976-83). The purpose was to consider whether a pattern could be discerned
in relation to the traumatic mechanism recorded by the skeletons and the demographics data of the victims.

The sample consists of 2,875 individuals: 1,762 of the Spanish Civil War, 643 of the Khmer Rouge Regime, and 470 for Argentina. The majority of
victims appear to be male, aged between 20-35 years old. Although only a few studies mention the type of trauma inflicted, thus creating a bias for the
overview, the most frequent cause of death was due to projectile trauma. The comparison between the three cases illustrates how dissimilar political
beliefs can all be accomplices in unimaginable violence and crimes against humanity, despite the different contexts and manners in which they occurred.
In addition, this research addresses some of the issues with finding scientific information and published literature on the matter.

The present research underlines the crucial contribution of forensic anthropology in analyzing cases of violation of human rights and mass grave
investigations. The value of the discipline is represented by the exhumations and identifications that achieve reconciliation for the relatives of the
victims, consequently accomplishing the search for truth and justice. The contribution has been quite evident in the cases presented, whereas great
awareness has been raised about the rights of victims and their families.?

Reference(s):

I Ferllini, R. (2007). Human Rights Violations, Past and Present: Consequences and Interventions. In: Ferllini, R. (ed.) Forensic Archaeology and
Human Rights Violations. Springfield, Illinois: Thomas Publisher pp.3-23.

Juhl, K. (2005) The Contribution by (forensic) archaeologists to human rights investigations of mass graves. Archaeological Museum of Stavanger,
Norway.

Kimmerle, E.H. (2014) Practicing Forensic Anthropology: A human rights approach to the global problem of missing and unidentified persons.
Annals of anthropological practice. V. 38(1), pp. 1-6.
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A53  The Differences in Fracture Healing Based on Fracture Classification in Young Children (Less Than 6
Years of Age)

Diana Messer PhD*, Western Carolina University, Cullowhee, NC; Andrielle Finch, Western Carolina University, Cullowhee, NC

Learning Overview: After attending this presentation, attendees will recognize differences in fracture healing between humeral fracture types in young
children.

Impact Statement: This presentation will impact the forensic science community by presenting evidence of the effect of fracture type on healing in
young children and discussing implications for time since injury estimation in cases of suspected abuse.

Young children are most vulnerable to death resulting from physical abuse.! Certain fracture types and locations, such as humerus fractures without a
known mechanism of injury and that are not immediately treated, are concerning for abuse.? Identification of such abuse may rely on accurate time
since injury estimation of the healing fracture. Despite the influence of multiple factors on the healing process, including fracture type and fracture
location, timelines of fracture healing are often applied universally.’ The objective of this preliminary study was to examine the effect of fracture type
on fracture healing in a sample of young children.

This retrospective review examined children five years old or younger radiographically evaluated for an unintentional humeral fracture at a pediatric
level I trauma center between 2000-2016. Exclusion criteria included: (1) obscured casted radiographic exams, (2) unknown injury date, (3) individuals
with bone disorders, and/or (4) fractures requiring instrumentation. Features of fracture healing (Subperiosteal New Bone Formation [SPNBF] and
callus formation) were evaluated from initial and follow-up radiographic exams. Determination of fracture type was made by a medical professional
and reported as written in the medical record. Analysis of fracture type was limited to the three most common within the dataset: transverse, spiral, and
oblique.

Seventy-two humeral fractures were analyzed from 72 children (males: 35, females: 37). Of these, 41.6% (30) were infants one year or younger. A
total of 232 radiographic exams were analyzed, with an average of 3 post-injury exams per child, and an exam range of 0 to 92 days (mean: 19 days);
93.1% (67) of fractures were complete and 55.6% (40) were diaphyseal. More than half the fractures were classified as transverse (58.3%, 42).

Across all fracture types, SPNBF and callus was present by three weeks post-injury. Analyses of Covariance (ANCOV As) were performed to determine
the effect of fracture type on fracture healing, controlling for child age. Post hoc analyses were performed with a Bonferroni adjustment. After
adjustment for child age, there was no significant difference in first observation of SPNBF (p=0.955). However, there was a statistically significant
difference in first callus observation (p=0.052), with oblique fractures observed earlier than transverse or spiral fractures (mean difference: 5 days).
When all recorded observations were evaluated, there was no statistical difference based on callus type (soft p=0.914, intermediate p=0.132, hard
p=0.841). For intermediate and hard callus, there was a mean difference of between 5—6 days.

These results suggest that callus may form earlier in some fracture types than others. A five-day difference in appearance may have repercussions for
identification of abuse in a forensic context or child protection in a clinical case. Increased sample sizes would improve statistical robusticity.

The results of this preliminary study may impact analysis and interpretation of healing fractures in cases of suspected abuse. Understanding the basic
factors that influence fracture healing will ultimately lead to improved methods to estimate fracture age.

Reference(s):

I U.S. Department of Health and Human Services, Administration for Children and Families, Administration on Children, Youth, and Families,
Children’s Bureau. Child Maltreatment 2018 [online]. Washington, D.C.: Government Printing Office; 2018. Available from:
https://www.acf.hhs.gov/sites/default/files/cb/cm2018.pdf.

2 Shaw, B.A., MD; Murphy, K.M., BS; Shaw, A., MD; Oppenheim, W.L., MD; Myracle, M.R., MD. Humerus Shaft Fractures in Young Children:

Accident or Abuse? Journal of Pediatric Orthopaedics. 1997;17(3):293-297.

Messer, D.L. Variables Influencing Time Since Injury of Pediatric Healing Fractures; Radiographic Assessment and Implications for Child

Physical Abuse [unpublished doctoral dissertation] 2019.

Crompton, S.; Messina, F.; Klafkowski, G.; Hall, C.; Offiah, A.C. 2021. Validating scoring systems for fracture healing in infants and young

children: pilot study. Pediatric Radiology 51: 1682—1689.
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A54  Histological Differentiation of Burnt Cortical Bone in Northeast Ohio Mammals

Evin Hessel BSc*, The University of Akron, Akron, OH; Mary Cole PhD, Skeletal Biology Research Laboratory, Injury Biomechanics Research Center,
The Ohio State University, Columbus, OH; Anna Andronowski, PhD, Memorial University of Newfoundland, St. John's, Newfoundland and Labrador,
Canada

Learning Overview: Following this presentation, attendees will have a basic understanding of how burning affects the microscopic structures of
mammalian cortical bone and whether species differentiation can be made using qualitative and quantitative methods.

Impact Statement: This presentation will impact the forensic science community by illustrating how varying temperatures impact the visibility of
cortical bone microstructure in burned mammalian bone. Microstructural products of remodeling, such as secondary osteon size and shape, are essential
for distinguishing human from non-human bone in fragmentary remains.

A first step in the analysis of skeletal remains of unknown origin includes determining whether the remains are human or non-human. Attempts to
destroy a body or circumstances surrounding death involving fire often result in small fragments of bone, making it difficult to apply gross
morphological techniques to identify species origin. Previous studies, including Dominguez and Crowder, have shown that histologic techniques can
be used to identify whether a bone is human or non-human.! Dominguez and Crowder previously demonstrated that mean osteon area and mean osteon
circularity can distinguish unburned human ribs, humeri, and femora from the same elements of deer and dogs with high accuracy. This study expands
this methodology to burned skeletal remains to determine whether histomorphometry remains useful for distinguishing human and non-human remains
at varying burn temperatures. This study hypothesized that: (1) aspects of osteon morphometry can be qualitatively identified in burnt skeletal remains
exposed to varying temperatures, and (2) histomorphometric parameters such as osteon area and circularity can be used to quantitatively determine
species origin of burnt skeletal remains from a selection of Northeast Ohio mammals.

The study sample consisted of right femora, ulnae, and sixth ribs from a variety of Northeast Ohio mammals (e.g., canine, deer, pig, cow) commonly
encountered in forensic casework, and one human cadaveric femur. One-cm sections were procured from the diaphyses to be used as controls while
the remainder were burnt in ceramic crucibles at 600°C, 800°C, and 1,000°C for 20 minutes using a muffle-furnace. All sections were subsequently
embedded in methyl methacrylate using a protocol developed by the Andronowski Lab and ~150um-thin sections were procured using a Well®
Diamond Wire saw and mounted with Eukitt® mounting medium. Sections were visualized under brightfield at 100x using an Olympic® BX51
microscope, and overlapping images were acquired with cellSens® Entry software (v.1.16). Adjacent images were photomerged into a single image of
the entire cross-section using Microsoft ®Image Composite Editor (v.2.0.3.0) and Adobe® Photoshop® 2020. Morphometric analyses were performed
in ImagelJ (v.1.53k).

Preliminary qualitative results indicated that typical cortical histomorphometry is maintained at 600°C, including primary and secondary osteons,
cement lines, osteocyte lacunae, vascular pores (Haversian canals), and cross-sectional geometry. The 600°C specimens revealed darker and more
defined cement lines compared to controls. Collagen fiber orientation is also visible in 600°C specimens in primary and secondary bone under linearly
polarized light, although not to the degree typical of unburned bone. This tissue histomorphometry is obliterated at 1,000°C, however, leaving only the
spaces that characterize vascular pores and cross-sectional geometry as viable variables. This suggests a threshold of burn temperature for applying the
Dominguez and Crowder method for distinguishing human and non-human remains, which requires distinguishable secondary osteons.

Results of this work potentially provide a new method of species determination in burnt bone, leading to the identification of fragmented burnt bone in
a forensic context.

Reference(s):
- Dominguez, V.M.; Crowder, C.M. (2012). The Utility of Osteon Shape and Circularity for Differentiating Human and Non-human Haversian
Bone. American Journal of Physical Anthropology, 149, 84-91. doi:10.1002/ajpa.22097.
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A55  Testing the Use of Bone Weathering to Estimate the Postmortem Interval (PMI) on Forensically Relevant
Bone in an Arid Environment

Joyce Chu*, Colorado Mesa University, Grand Junction, CO; Alexander Smith, BA, Colorado Mesa University, Grand Junction, CO; Melissa
Connor, PhD, Colorado Mesa University, Grand Junction, CO

Learning Overview: After attending this presentation, attendees will be able to understand the limitations of using bone weathering to estimate PMI
on human skeletal remains as well as understanding how complex environmental variables impact the temporal trajectory of bone weathering patterns.

Impact Statement: This presentation will impact the forensic science community by demonstrating that regional and microenvironments impact bone
weathering patterns, making their use in the estimation of the PMI challenging.

Bone weathering is the process in which both the organic and inorganic elements of a bone separate and are destroyed by physical and chemical external
factors in situ. Behrensmeyer’s seminal work developed a Likert scale for weathering patterns seen on bones, associating each stage with a PMI
estimate.! This scale continues to be cited in recent research and textbooks as a measure for PMI in forensic cases.?* However, observations at Colorado
Mesa University’s Forensic Investigation Research Station (FIRS) in Whitewater, CO, suggested that, in that environment, bone weathering rates may
not follow the published literature.

The FIRS is a human decomposition taphonomic facility located in western Colorado, on the eastern portion of the Colorado Plateau. The facility is
situated at an altitude of 1,457m Above Mean Sea Level (AMSL) in a semiarid steppe environment with relatively high solar radiation. The area
generally receives less than 24c¢m of rain, and approximately 19¢m of snow per annum. Remains generally desiccate and tissue may remain for years.’

To examine the relationship between bone weathering and PMI, a stratified convenience sample of 24 skeletons was selected based on PMI from the
donated human skeletal collection at the FIRS. The PMI of the selected individuals ranged from 270 days to 1,768 days. Each skeletal element was
scored using Behrensmeyer’s stages and descriptions.! Smaller bones in the hands and feet were excluded as per Behrensmeyer.! Impacts to the bone
from pathology and trauma were characterized and those skeletal elements excluded from data. A score for each skeleton was determined using the
criteria of most advanced stage covering more than 1cm?.! It was hypothesized that solar radiation may impact bone weathering as others have noted
sun bleaching and solar radiation as causes of accelerated bone weathering.>* Hourly solar radiation levels measured from an on-site weather station
were used to calculate Accumulated Solar Radiation Days (ASRD). Both PMI and ASRD were compared with the maximum weathering scores. The
sample exhibited stages 0-4 of Behrensmeyer’s stages. Stage 5 was not present in the sample. The results were analyzed with a linear regression model
and chi square test of independence.

In this sample, both PMI and ASRD have only a week correlation with the maximum weathering scores. The data suggest that there is no significant
association between PMI or ASRD and bone weathering, indicating that the amount of bone weathering is not related to either variable in this
environment. Behrensmeyer’s stages of bone weathering, although excellent in the descriptions of bone weathering stages, should not be used for
estimation of PMI in forensic cases as environment and other factors impact the trajectory of bone weathering.

Reference(s):

- Behrensmeyer, AXK. Taphonomic and ecologic information from bone weathering. Paleobiology 1978;4(2):150-62 doi:
10.1017/S0094837300005820.

Junod, C.A.; Pokines, J.T. Subaerial Weathering. In: Pokines, J.T., Symes, S.A., editors. Manual of Forensic Taphonomy. CRC Press: Taylor &
Francis Group, 2014;287-314.

Schultz, J.J.; Hawkings, M.M.; Mitchell, A.T. Skeletal weathering in central Florida: A preliminary approach for developing a scoring protocol
to estimate time since death. Forensic Sci Int, 2018;290:85-93. doi: 10.1016/j.forsciint.2018.06.017.

Stokes, S.; Marquez-Grant, N.; Greenwood, C. Establishing a minimum PMI for bone sun bleaching in a UK environment with a controlled desert-
simulated comparison. Int J of Legal Medicine, 2020;134:2297-2306. doi: 10.1007/s00414-020-02385-y.

Connor, M.; Baigent, C.; Hansen, E. Measuring desiccation using qualitative changes: A step toward determining regional decomposition
sequences. J Forensic Sci, 2019: 64(4): 1004-1011 doi: 10.1111/1556-4029.14003.
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A56  Serrated Versus Non-Serrated Blade Class Interpretation: An Interactive Survey

Miriam Soto Martinez, PhD*, Harris County Institute of Forensic Sciences, Houston, TX; Julie Fleischman, PhD, Harris County Institute of Forensic
Sciences, Houston, TX; Jason Wiersema, PhD, Harris County Institute of Forensic Sciences, Houston, TX; Deborrah Pinto, PhD, Harris County
Institute of Forensic Sciences, Houston, TX

Learning Overview: The goal of this presentation is to assess forensic practitioners’ familiarity with blade class interpretation resulting from Sharp
Force Trauma (SFT), and to collect survey data to establish baseline factors that may influence the accuracy of these analyses.

Impact Statement: This presentation will impact the forensic science community by highlighting the challenges associated with blade class
interpretation and demonstrating how blade characteristics influence the appearance of striation patterns on cartilage.

SFT analysis and interpretation have been extensively studied, particularly saw marks and blade kerf characteristics, and are recognized as a valuable
tool in the forensic anthropology toolkit. However, the current knowledge base for adequately and accurately conducting such analyses remains
insufficient. The variation in striation patterns imparted by non-serrated blades is largely unknown, potentially resulting in a misidentified or
indeterminate blade class interpretation. This gap in knowledge is primarily based on the medium used for research. Most SFT studies use bone as a
testing medium, limiting the appreciation of the range of variation in striation pattern produced by blades. Cartilage, in contrast, is a firm but compliant
tissue with the potential to record a level of blade detail that bone cannot. Non-serrated blades may be coarsely milled and/or have defects along the
cutting edge that are observable on cartilage but not bone.

Few studies have examined blade kerf characteristics using cartilage as a testing medium. A case study by Rao and Hart described the identification of
a suspected blade by comparing the victim’s costal cartilage kerf striation patterns to casts of the blade and test kerfs made in porcine costal cartilage.'
Pounder et al. evaluated differences in kerf striation patterns in non-human costal cartilage imparted by serrated and non-serrated blades, but primarily
focused on patterns imparted by serrated blades.? Finer striations associated with blade edge imperfections were occasionally observed, but these
differences were not presented photographically.?

The aforementioned studies suggest that striaec imparted by serrated blades can be readily differentiated from striae imparted by non-serrated blades.
Kerf walls with a pattern of coarse striae or a mixture of coarse and fine striae that appear regularly spaced are generally interpreted as consistent with
serrated blades (i.e., the serrated teeth leave coarse striations), and kerf walls with fine striae as consistent with non-serrated blades.>* However, the
observed striation pattern may not definitively indicate either blade class resulting in an indeterminate blade class interpretation. Furthermore, studies
examining the reliability of blade class estimation from kerf characteristics suggest there is considerable potential for misidentifying blade class based
on kerf characteristics.** Additionally, in this study’s SFT case analyses (20-30 cases per year), distinguishing between serrated and non-serrated
blades was found to be complicated by an array of factors, including blade quality and manufacturing variation.

This interactive presentation will assess the accuracy of blade class interpretation to generate baseline data regarding SFT analysis. Attendees of this
presentation—primarily targeting forensic anthropologists and pathologists—will be encouraged to participate in an anonymous survey, accessible via
Quick Release (QR) code, to evaluate their familiarity with blade class interpretation. Microscopic images of striation patterns on cartilaginous kerf
walls and their associated casts (AccuTrans® casting medium) from six SFT cases analyzed at the Harris County Institute of Forensic Sciences will be
provided to attendees to elicit interpretations. Blade class (i.e., serrated or non-serrated) for these cases were determined via review of scene/law
enforcement photographs. Survey participants will choose from the following interpretations for each case: serrated blade/blade portion, non-serrated
blade/blade portion, or indeterminate. A free text box will be associated with each response should the participant wish to provide an explanation. The
following non-identifiable data will also be collected: (1) participant’s forensic discipline/field; (2) education level; and (3) total number of cases in
which the participant has evaluated blade class characteristics. These data will be used to ascertain what additional research and/or training is needed
by forensic anthropologists, and possibly pathologists, to improve the accuracy and reliability of blade class interpretation.

Reference(s):

- Rao, V.J.; Hart, R. Tool mark determination in cartilage of stabbing victim. J Forensic Sci. 1983 Jul;28(3):794-9.

2 Pounder, D.J.; Cormack, L.; Broadbent, E.; Millar, J. Class characteristics of serrated knife stabs to cartilage. Am J Forensic Med Pathol. 2011
Jun;32(2):157-60.

3 Bonte, W. Tool marks in bones and cartilage. J Forensic Sci. 1975 Apr;20(2):315-25.

Crowder, C.; Rainwater, C.W.; Fridie, J.S. Microscopic analysis of sharp force trauma in bone and cartilage: A validation study. J Forensic Sci.

2013;58(5):1119-26.

> Love, J.C.; Derrick, S.M.; Wiersema, J.M.; Peters, C. Validation of tool mark analysis of cut costal cartilage. J Forensic Sci. 2012 Mar;57(2):
306-11.
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A57  The Usefulness of Transmission Electron Microscopy (TEM) for the Estimation of the Postmortem Interval
(PMI): An Analysis of Ultrastructural Autolitic Changes in the Osteocyte of Human Remains

Chiara Rossetti, MD*, Department of Medicine and Surgery, University of Insubria, Varese, Italy; Cesare Garberi, Department of Biotechnology and
Life Science, University of Insubria, Varese, Italy; Mario Picozzi, Department of Biotechnology and Life Science, University of Insubria, Varese, Italy;
Jutta Maria Birkhoff, MD, PhD, Department of Biotechnology and Life Science, University of Insubria, Varese, Italy; Marcella Reguzzoni, Department
of Medicine and Surgery, University of Insubria, Varese, Italy

Learning Overview: After attending this presentation, attendees will know an innovative use of TEM for the estimation of PMI.

Impact Statement: The ultrastructural study of the postmortem modifications of the osteocyte, by TEM use, could provide useful results for the
estimation of the PMI in the first three months from death.

The estimation of the PMI of human skeletal remains is one of the most important issues in forensic sciences. Although further analyses have been
performed on human remains, the PMI evaluation can be very changeable and difficult, especially in decomposed or skeletonized remains. Therefore,
it should be very important to investigate the progress of bone diagenesis. This could be possible through the ultrastructural study of the autolytic
modifications of the osteocyte by techniques not widely used in forensic pathology, such as TEM.

In this work, fragments of I rib were taken from eight subjects, males, aged between 25 and 50 years, without metabolic pathologies, subjected to
autopsy. Each fragment was placed in an empty box, then placed in a laboratory with steady temperature and humidity. From each sample, at certain
time intervals (PMI: 24h, PMI: 1 month, PMI: 2 months; PMI: 3 months; PMI: 4 months; PMI; 6 months; PMI; 10 months; PMI: 20 months), small
fragments of cortical bone were taken. After specific preparation, inclusion in epoxy resin and microtome cutting with a diamond blade (90-120nm)
were performed. The samples were observed at TEM, focusing on the ultrastructure of the osteocyte, detecting the progressive degeneration of nuclear
and cytoplasmic components.

At PMI 0 it was possible to observe well-preserved osteocytes, with walls well attached to the osteocyte lacuna, the presence of a nucleus with normal
chromatin, the evidence of preserved mitochondria and extensions containing cytoplasm; however, the first signs of cellular autolysis were evident:
the dilation of the perinuclear cistern, the fragmentation of the endoplasmic reticulum, the presence of ribosomes clusters, the precipitation of the
glycocalyx, the swelling of the mitochondria; at PMI 1, the core begins to detach itself from the gap; in some osteocytes the chromatin was thickened,
typical of a pycnotic nucleus; in other osteocytes, cariorexes and caryolysis had already occurred; residues of endoplasmic reticulum and ribosomes
were evident; at PMI 2, some osteocyte lacunae show large masses of cytoplasmic debris; from PMI 3 to PMI 20, the lacunae appear almost empty
with peripheral cytoplasmic residues in the canaliculi.

The ultrastructural study of the postmortem modifications of the osteocyte, by TEM use, seems to provide useful results for the estimation of the PMI.
In particular, appreciable differences were noted between PMI 0, PMI 1, and PMI 2, while from the third month after death, lacunae appear almost
empty. This result makes it possible to use the bone matrix also for the estimation of PMI very close to the time of death, a case of great forensic
interest.

TEM, PIM, Ultrastructure
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A58  The Effects of Thermal Alteration on Sharp Force Trauma in Human and Non-Human Skeletal Remains

Hailey Collord-Stalder, MA*, Shasta County Coroner’s Office, Redding, CA; Nicholas Herrmann, PhD, Texas State University, San Marcos, TX, USA

Learning Overview: After attending this presentation, attendees will better understand the morphological changes that occur from various Sharp Force
Trauma (SFT) toolmarks in burned human and Sus scrofa skeletal remains.

Impact Statement: This topic will impact the forensic science community by addressing the ability to recognize peri- and postmortem SFT in thermally
altered human and Sus scrofa remains and approximate the type of tool from the trauma.

Thermal alterations to human and Non-Human (NH) research analogs have been extensively documented in the literature, but fewer studies have
addressed how tool class is identified from trauma in morphologically altered burned remains.! Additionally, though forensic investigators deal with
human remains in their casework, experimental research has been relatively limited to use of NH proxies, which show substantial differences in bone
morphology and composition. Questions addressed by this research are whether tool class can still be assessed from SFT in burned human and NH
skeletal remains using digital microscopy and whether pigs are an acceptable NH proxy in toolmark research.

Data were collected on the long bone and axial elements of a human donor (#=19) and one pig (n=41). A total of 216 controlled toolmarks using a flat-
edge knife blade, a serrated-edge knife blade, a reciprocating saw, and a handsaw were produced on each of the human and NH skeletal elements;
thereafter, half were subjected to controlled thermal alterations. Kerf width, depth, length, angle, and the presence of striae were analyzed using a
digital stereomicroscope for a total of 175 toolmarks. Profiles of each kerf mark were turned into 3D, manipulatable models.

Kruskal-Wallis tests indicated that there are significant differences with the flat-edge maximum width measurements among the four groups (H=8.737,
df=3, p=.033) and with reciprocating saw maximum width measurements among the four groups (H=10.868, df=3, p=.012). Mann-Whitney U-tests
further indicated where the significant differences arose.

A chi-square test of independence with a post-hoc Cramer’s V test indicated that there is no statistical significance between the control and burned
samples in presence of striae for the reciprocating saw, and that there is a weak correlation among the variables (x>=0.865, p=0.352, Cramer’s V=0.136).
The results for the handsaw additionally exhibit that there is no statistical significance between the control and burned samples regarding presence of
striae, and that there is a weak correlation among the variables (x*=0.481, p=0.488, Cramer’s V=0.107). The Goodness of Fit test results for the striae
with the reciprocating saw depict statistical significance (3?>=26.064, p=<.001). The results for striae with the handsaw also depict statistical significance
(x*=18.667, p=<.001).

A goal of this research was to estimate tool class from trauma in burned remains and to assess the appropriateness of using pigs as NH analogs in
experimental thermal alteration and trauma research. The results indicated that tool class was still identifiable in the burned remains and there were no
significant differences between the representations and morphological changes in the human and pig remains. Future research is needed to diversify
the sample and shore up the limitations of the trauma-infliction method, loss of data due to destructive analyses and preparation of samples, and the
loss of natural biomechanical differences during trauma infliction.

Reference(s):
I Waltenberger, L.; Schutkowski, H. (2017). Effects of heat on cut mark characteristics. Forensic Science International, 271, 49-58.
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A59  Wounded to Death: A Paleo-Forensic Analysis of a Case of Multiple Sharp-Force Lesions From the
Medieval Cemetery of San Biagio in Cittiglio in Northern Italy

Chiara Tesi*, Centre of Research in Osteoarchaeology and Paleopathology, Department of Biotechnology and Life Sciences, University of Insubria,
Varese, Lombardy, Italy; Stefano Ricci, Research Unit in Prehistory and Anthropology, Department of Physical Sciences, Earth and Environment,
University of Siena, Siena, Tuscany, Italy; Jacopo Crezzini, Research Unit in Prehistory and Anthropology, Department of Physical Sciences, Earth
and Environment, University of Siena, Siena, Tuscany, Italy; Roberta Fusco, Centre of Research in Osteoarchaeology and Paleopathology, Department
of Biotechnology and Life Sciences, University of Insubria, Varese, Lombardy, Italy; Chiara Rossetti, Department of Medicine and Surgery, University
of Insubria, Varese, Lombardy, Italy

Learning Overview: Through this presentation, attendees will have a practical example of how legal medicine and physical anthropology can interface
in the paleo-forensic resolution of past violent events.

Impact Statement: This presentation will impact the forensic science community by presenting evidence of ancient violence and showing how new
interpretative and accurate data can be obtained through the analysis of skeletal remains.

The experimentation and development of innovative approaches, aimed at reconstructing the dynamics of ancient violent episodes, could have a
historic-archaeological and forensic relevance. Without prejudice to the ethical standards of treatment of human remains, thanks to the “non-urgency”
of the resolution of the case, it is possible to dedicate an in-depth and accurate study, approaching with different innovative tools that, once tested, may
even be useful in the more crucial field of legal medicine.

Paleoforensic and paleotraumatology investigations constitute a significant scientific channel able to trace the history and the spread of violence in the
past. Human remains from archaeological contexts occasionally provide traces of traumatic injuries, shedding light on the degree of interpersonal
violence of a population, on the weaponry and technologies available at that time, and on the occurrence of certain historic events. Today, thanks to
the advancement of scientific technologies, we can fully understand the extent of a lesion in order to shed light on the occurrence of the trauma.

As the most vulnerable and targeted area of the body, the skull often retains clear signs of the wounding weapon. Among all the types of injury, sharp-
force lesions are frequently found on the skeleton of victims of violence and are bearers of significant information on the causative implement and
modalities of wound formation.

This study describes a case of traumatic injuries recorded in a skeleton recovered during archaeological excavations at the medieval cemetery of San
Biagio in Cittiglio (Varese, northern Italy). Evidence of multiple sharp-force trauma was observed on the skull, representing a unique case of raw
violence in the past of this rural population.

The analysis of multiple lesions displayed on the skull required a systematic multi-analytical approach, combining classic macroscopic examination,
computer tomography, photographic 3D modeling, and 3D digital microscopy in order to study the morphological and morphometric features of the
lesions, verify the nature of the injuries, the direction of infliction to the bone, and the kind of weapon used. In particular, digital microscopic observation
was performed in order to build magnified 3D images of the surfaces, examine the micro-morphological features, and conduct thorough qualitative and
quantitative analyses.

Through the systematic study of the lesions, from the macroscopic to the microscopic level, this study was able to understand the dynamics of each
lesion and hypothesize the reconstructive sequence of the violent event that led to the death of the victim.

In this study, the application of digital microscopy proved to be a necessary and non-replaceable technical tool for the analysis of microscopic marks
on bones since it enables the analysis of bone surface changes by reconstructing a virtual model of their microstructure, whose features can be quantified
and compared, enhancing the interpretation of the osteoarchaeological evidence.

Osteoarchaeology, Perimortem Trauma, Medieval Violence
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A60 Decomposition in the Desert: Testing the Validity of Using Accumulated Degree Days (ADD) and Total
Body Scores (TBS) for Postmortem Interval Estimation in the Sonoran Desert

Kaitlyn Fulp, MA*, School of Mathematical and Natural Sciences, Arizona State University, Glendale, AZ; Jacob Harris, PhD, School of Mathematical
and Natural Sciences, Arizona State University, Glendale, AZ; Katelyn Bolhofner, PhD, School of Mathematical and Natural Sciences, Arizona State
University, Glendale, AZ

Learning Overview: After attending this presentation, attendees will understand the discrepancies in the application and utility of the ADD and TBS
methods to postmortem interval estimation in a desert environment.

Impact Statement: This presentation will demonstrate that further geographically nuanced research in decomposition is critical to the development of
a method for accurate, reliable estimates of postmortem interval.

The Sonoran Desert, which extends through southwestern North America and northern Mexico, presents unique environmental challenges both to
sustaining life and to interpreting circumstances of death, particularly to assessing stages of decomposition and estimating the postmortem interval.
Within a single month during the summer, temperatures have been documented to range between 58° and 124°F, with relative humidity as low as 7%.!
In Arizona, this extreme climate is met with two growing populations who present a higher risk of heat-related deaths.?> Maricopa County is part of the
Tucson Sector of the United States-Mexico border, where more than 200 sets of remains belonging to known undocumented border crossers have been
recovered since 1980.3 The city of Phoenix also has a homelessness crisis, with 25,832 reported homeless individuals in 2015.4 The vulnerability of
these groups is further compounded by an increased likelihood for a longer interval between death and the recovery of the remains. An accurate
postmortem interval estimate is critically important to the identification of deceased individuals in this region, thus the need to improve understanding
of the progression and timing of decomposition in this environment is crucial.

The ADD method has been proposed as a means to estimate postmortem interval in forensic cases.’ This method incorporates scoring the visual stages
of decomposition through TBS with daily weather data to produce a postmortem interval range. Since its publication, the method continues to be
applied and validated, and attempts have been made to revise the method to make it more accurate and precise.

In this study, ADD was estimated using two adult porcine models (Sus scrofa domesticus). The models were placed in an area of natural desert near
Phoenix, AZ, and allowed to decompose through the month of June. One model was placed in direct sunlight and the other in the shade of a tree.
Photographs were taken at 30-minute intervals, and temperature and humidity readings were taken at 10-minute intervals throughout the study. TBS
was scored using photographs each day for both specimens. On day 8, the TBS for the shade specimen was 21, and on day 7 the TBS for the sun
specimen was 17. The TBS did not change for either specimen after this point in the study. Using the formula provided in the original ADD method,
these scores represent 95% prediction intervals for a postmortem interval of 1-38 days and 1-30 days for the shade and sun specimens, respectively.
These ranges are too broad to be applicable to a forensic case and are concerning with regard to the same postmortem interval estimation being presented
at one week versus after 25 days. The ranges are also counter to expectations based on visual observations of decomposition, as the shade specimen
progressed through the visual stages of decomposition more rapidly, but presented a higher TBS and postmortem interval range. For this study, the
ADD method was not precise enough to provide a reliable postmortem interval range and did not accurately reflect the nuances of decomposition in
this region, even in a period of intense macroscopic changes. Further studies are needed in this environment to better ascertain the relationship between
the numerous variables that influence decomposition, the process of decomposition, and postmortem interval estimation.

Reference(s):

1 Fulp, K.J.; Gast, M.M.; Harris, J.A.; Bolhofner, KL. Decomposition in the Sonoran Desert During the Summer. Proceedings of the American
Academy of Forensic Sciences, 73" Virtual Annual Scientific Meeting. 2021.

Fleischman, Julie M.; Ashley E. Kendell; Christen C. Eggers; Laura C. Fulginiti. Undocumented Border Crosser Deaths in Arizona: Expanding
Intrastate Collaborative Efforts in Identification. Journal of Forensic Sciences 62, no. 4 (2017): 840-49. https://doi.org/10.1111/1556-
4029.13368.

Arizona OpenGIS Initiative for Deceased Migrants. Custom Map of Arizona Migrant Deaths. Humane Borders. Accessed July 17, 2020.
https://humaneborders.info/app/map.asp.

4 Phoenix Rescue Mission. Homelessness in the Valley of the Sun. January 15, 2020. https://phoenixrescuemission.org/homelessness/.
Megyesi, M.S.; Nawrocki, S.P.; Haskell, N.H. Using Accumulated Degree-Days to Estimate the Postmortem Interval from Decomposed Human
Remains. Journal of Forensic Sciences 50, no. 3 (2005).
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A61  The Evaluation of Postmortem Interval (PMI) Using Collagenous to Non-Collagenous Ratios in Skeletal
Remains: A Validation Study

Theresa De Cree, BA, Mercyhurst University, Erie, PA; Luis Cabo, MS, Mercyhurst University, Erie, PA

Learning Overview: After attending this presentation, attendees will better understand the applicability of collagen content measurements in
determining the PMI.

Impact Statement: This presentation will impact the forensic science community by furthering research on determining time since death in forensic
investigations.

Forensic anthropologists are called to assist in death investigations when remains are fully skeletonized or in an advanced stage of decomposition. Soft
tissue changes are well documented and help to establish the short PMI, within a range of hours to a few days.! However, PMI becomes more difficult
to establish as soft tissue becomes degraded or even absent. PMI estimation methods can utilize both intrinsic and extrinsic markers. For example,
several estimation methods rely on external taphonomic agents and processes, such as insect colonization, while others rely on the intrinsic natural
degradation process of bodily tissues. Bone collagen may be the most important of those tissue components at advanced PMIs, when bone is the only
tissue remaining.

In this study, 17 male individuals ranging from 40-94 years of age and known PMI were utilized to investigate if collagen degraded at a predictable
rate, through the measurement of Collagen to Non-Collagenous ratios (Co/NCo) in histological preparations of bone. The documented intervals ranged
from 2 to 13 years at the time of staining. Success with this method was reported in Jellinghaus et al. on a sample of both modern and historical remains,
the latter comprising PMIs outside the accepted timeline for forensic significance.? This study assessed the method on a larger, forensic sample.

Femoral samples were taken from each individual, thin sectioned, and stained with the Sirius Red fast Green Staining system from Chondrex.? This is
an easily accessible method that can be applied with and without microscopy. In this study, microscopy was utilized. Microscope images of the stained
bone samples were analyzed for red- and green-stained relative area ratios in MATLAB®.# Results revealed an apparent slight downward trend in the
correlation between collagen ratios and PMI, but the relationship is not significant (P=0.653). A paired ¢-test was performed to compare the results of
this study with those expected from the equations reported in Jellinghaus et al., finding significant differences (P <0.001).2 The majority of the sample
for this study was part of the donated body program at Mercyhurst University. In that program, individuals are macerated and bones are stored in the
collection. During the maceration process, the tissue endures temperatures up to 400°F. Thus, the results could be explained by the denaturization of
collagen at these temperatures during processing.” This indicates that the method could not be applicable after standard bone processing. However,
since no samples were stained completely green, if denaturation did occur, it was not total. Further research is required in this avenue.

The results showed a non-isometric relationship between the two parts of the utilized ratio, which would render the ratio transformation inappropriate
for regression models such as the ones utilized by Jellinghaus et al. to develop their predictive equations.? Further studies utilizing unprocessed bone
samples are necessary to confirm or reject this possibility.

Reference(s):

I Wells, J.D.; LaMotte, L.R. (2001). Estimating the postmortem interval. Forensic entomology: the utility of arthropods in legal investigations, 2,
263-85.

2 Jellinghaus, K.; Urban, P.K.; Hachmann, C.; Bohnert, M.; Hotz, G.; Rosendahl, W.; Wittwer-Backofen, U. (2019). Collagen degradation as a
possibility to determine the post-mortem interval (PMI) of human bones in a forensic context—A survey. Legal Medicine, 36, 96-102.

3 C.Inc, A Simple Quantitative Micro-Assay Kit for Collagen and Non-Collagenous Proteins, Chondrex Inc, Redmond, VA, 2008.

4 Agata, A., (2017), Average RGB Values, MATLAB, https://www.mathworks.com/matlabcentral/answers/370094-how-to-get-the-average-rgb-
values-of-a-given-region-and-then-set-the-region-to-that-color

> Bozec, L.; Odlyha, M. (2011). Thermal denaturation studies of collagen by microthermal analysis and atomic force microscopy. Biophysical
Jjournal, 101(1), 228-236.
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A62 Differences in Fracture Types, Locations, and Severity in Pre-, Peri-, and Post-Menopausal Women.

Danielle Delelio, BS*, University of Nevada- Reno, Reno, NV; Kyra Stull, PhD, University of Nevada- Reno, Reno, NV; Laura Knight, MD, University
of Nevada-Reno, Reno, NV and Washoe County Regional Medical Examiners Office, Reno, NV

Learning Overview: After attending this presentation, attendees will have a better understanding of how the expression and location of
blunt trauma varies throughout adulthood in females and its potential relationship to hormonal changes.

Impact Statement: This presentation will impact the forensic science community by creating a foundation for understanding how
traumatic injuries vary through the female lifespan, which can inform practitioners by facilitating the interpretation of traumatic injuries.

Trauma analysis and interpretation is a key component for forensic anthropologists and pathologists during any analysis of remains. A
recent study has suggested that frequency of fracture increases with age, and middle-aged and older females presented with the highest
frequencies per age and sex group.! However, there is still a lack of empirical data on how intrinsic factors, including age and its
associated hormonal changes, influence the appearance and severity of fractures. Hormones, such as estrogen, are present in substantial
amounts during the pre-menopausal period but substantially diminish once a woman enters menopause. Estrogens work in conjunction
with osteoblasts, hence a decrease in one will initiate a decrease in the other. Thinning of trabecular bone occurs as a result of decreased
osteoblastic activity, and this is reflected in a low Bone Mineral Density (BMD). With a decrease in BMD related to age, we expect to
see the number of fractures increase, but also the severity of fractures increase, and the location of fractures to change compared to pre-
menopausal women.

The sample was collected from the Reno Orthopedic Center and the Washoe County Regional Medical Examiner’s Office and included
women older than 20 years of age with blunt trauma. Each of the 212 fractures were evaluated by type of fracture (comminuted,
transverse, spiral, butterfly, oblique, buckle, avulsion, segmental, and longitudinal), location of fracture per bone (tibia, fibula, femur,
radius, ulna, and humerus), severity of fracture (measured as displacement in centimeters), and completeness of fracture (25%, 50%,
75%, 100% complete). The sample was separated into three age groups relating to their presumed menopause status; individuals ages
20 to 49 years were classified as pre-menopausal (n=67), individuals aged 50 to 55 years were classified as peri-menopausal (n=22),
and individuals aged 56 to 80 years were classified as post-menopausal (n =123).

A chi-squared test of independence was conducted to reveal if different patterns existed between the age groups and specified covariates.
Statistically significant results were found in all comparisons, except when bone had exhibited a fractured. The analyses revealed post-
menopausal women suffered not only more frequent displacements, but also a greater severity in displacement (p=0.024). Interestingly,
most post-menopausal women had significantly different (p <0.05) fracture locations compared to younger women; specifically, post-
menopausal women had a greater number of fractures located distally rather than proximal. The type of fracture was also statistically
different across the lifespan (p=0.005), with post-menopausal women sustaining more than double the amount of comminuted, oblique,
and transverse fractures compared to spiral, avulsion, butterfly, longitudinal, and segmental fractures.

By using a large cross-sectional sample of women, we can reveal how the expression of traumatic injuries change throughout the female
lifespan beyond the expectation of a higher likelihood of sustaining fractures. Documentation of trauma patterns elucidates normal and
abnormal patterns in fracture type, location, and severity across the female lifespan and facilitates trauma interpretation for the forensic
scientists. Continuation of this research, including a larger sample of peri-menopausal women, will provide a deeper understanding of
the complex relationship between the skeleton, biomechanical forces, and the expression of injuries, allowing scientists to substantiate
trauma interpretations and move beyond descriptive interpretations.

Reference(s):
- Hulse, C.N.; Stull, K.E.; Weaver, A. (2019). Rib Fracture Frequency and Location Using Vehicular Crash Data. Forensic Anthropology, 2(1),
1-8-1—3. https://doi.org/10.5744.fa.2018.10238.
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A63  Fractur3D: A Computed Tomography Reference Atlas of Skeletal Trauma

Terrie Simmons-Ehrhardt, MA*, Richmond, VA; Sara Sochor, MS, University of Virginia, Charlottesville, VA, Anthony Falsetti, PhD, George Mason
University, Fairfax, VA

Learning Overview: After attending this presentation, attendees will have learned what types of data can be extracted from computed Tomography
(CT) scans containing skeletal trauma and embedded in an interactive web-based reference atlas to support forensic anthropological casework.
Attendees will interact with examples and have the opportunity to provide feedback on features.

Impact Statement: This presentation will impact the forensic science community by demonstrating the advantages of interdisciplinary collaborations
and the applicability of data sources generated outside forensic science to developing innovative and interactive reference databases utilizing modern
web technology.

CT databases and the increased application of postmortem CT have expanded the scope of forensic anthropology methods to include virtual examination
of skeletal features. Postmortem CT allows for the virtual examination of diagnostic skeletal features as well as skeletal trauma before removal of soft
tissue for traditional forensic anthropological analyses. Virtual skeletal data from CT volumes can be viewed as 2D image sequences along any plane,
as 3D volume renderings of soft and/or bone tissue, as 3D surface models, or any superimposed combination of the above, allowing for a comprehensive
visualization and examination of skeletal injuries, including fracture lines, internal and external surfaces of affected elements, displacement and relative
position of fragments, and trajectory/direction of injuries. This digital data can be used to build more comprehensive reference atlases of skeletal trauma
to support forensic anthropology casework. In individuals with documented antemortem and/or perimortem skeletal injuries, postmortem or even post-
autopsy CT scans can contribute to accessible and interactive references for forensic anthropologists to compare to injuries encountered in casework.
Since not all practitioners should be expected to learn CT modeling and visualization methods, virtual skeletal reference data must be presented in
accessible formats to prove useful.

The University of Virginia Center for Applied Biomechanics (UVA CAB) is recognized as one of the world’s leading research groups in the field,
specializing in impact biomechanics for injury prevention by using state-of-the-art equipment to analyze the intricacies of how the human body responds
to injury. The Center’s mission is to improve the quality of life through the mitigation and prevention of injury made possible by better understanding
the mechanical response of the human body utilizing cadaveric donors. For many donors, pre- and post-experimental CT scans were collected, providing
an opportunity to visualize superimposed skeletal elements before and after injury. Although UVA CAB does not perform weapon or ballistic
experiments, several donors were identified with perimortem injuries such as gunshot wounds that were captured in CT scans, providing for additional
trauma examples relevant to forensic anthropology.

A preliminary dataset of CT scans from UVA CAB were selected to populate a web-based 3D skeletal trauma reference database, Fractur3D, to be
hosted at George Mason University. CT scans were collected with 0.625mm image spacing and converted to de-identified volumes with 3D Slicer. The
primary advantage of using CT data for a skeletal trauma atlas is the ability to visualize internal surfaces and structures to better visualize the full extent
and pathways of injuries. To make this data accessible to forensic practitioners, a web format using open-source javascript libraries that support 3D
interaction with biomedical imaging data, such as transparency, clipping, and measurements, was implemented. This presentation will demonstrate the
types of interactive data that can be extracted from CT scans and embedded in web pages so that other researchers may implement similar atlases. Web
pages embedded with volumetric or 3D CT data provide a more modern, accessible approach to skeletal atlases beyond traditional photographic atlases.

Skeletal Trauma, Computed Tomography (CT), Fractur3D
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A64  The Effects of Soft Tissue on the Crystallographic Changes to Bone Mineral Upon Heating

Hannah Cross, MS*, Keele University, Newcastle-under-Lyme, Staffordshire, United Kingdom,; Charlene Greenwood, PhD, Keele University,
Newcastle-under-Lyme, Staffordshire, United Kingdom

Learning Overview: After attending this presentation, attendees will better understand the effects that heating bone in conjugation with soft tissue has
on bone specimens.

Impact Statement: Nearly all heated bone studies have utilized dry, defleshed bone. However, the results of this study have highlighted differences
between fleshed and defleshed bone upon heating, which must be taken into consideration when applying such techniques to forensic casework.

Upon the recovery of burnt remains in a forensic or archaeological context, bone is often fragmented and comingled, making differentiation between
human and non-human samples extremely challenging and subjective. Due to thermal degradation of the organic component, biological techniques,
such as DNA analysis, are often rendered futile, so attention is drawn to the final surviving component of bone, the mineral hydroxyapatite. Exploring
the physicochemical modifications that occurs to hydroxyaptite upon heating has shown promise in differentiating between species based on
characteristic changes within its crystal lattice structure and the presence of extraneous mineral phases.! However, the effects soft tissue has on the
heat-induced changes are not fully understood, yet are of paramount importance as most bodies are intact, not skeletonized, during a burning event.
This study aims to explore the effect heating has on fleshed bone, specifically investigating modifications to the nanocrystalline structure of bone
mineral, and whether this has a significant impact on species differentiation.

Femoral cortical bone was taken from bovine specimens. Varying weights (5g, 7g, and 10g) of muscle and fat, and one layer of skin (10g) were tested
separately to understand their individual affect. A combination of the three tissue types was also considered. The samples were heated for two hours at
various temperatures (200°C, 400°C, 600°C, and 900°C). Powder X-Ray Diffraction (pXRD) analysis was utilized to calculate coherence length and
lattice parameter values and the weight percentages of extraneous mineral phases formed during the thermal degradation of hydroxyapatite. Coherence
length, which gives an indication on crystallite size and strain, was calculated using the Scherrer equation and the Full Width Half Maximum (FWHM)
peak values. Fourier Transform Infrared (FTIR) spectroscopy was utilized to collaborate XRD data and to further our understanding of the relationship
between the degradation of the organic matrix and the crystallographic changes. The color changes to bone were also measured using a Colorimeter.

It has been demonstrated that overall, soft tissue has a shielding effect on bone, reducing the expected thermally induced modifications. This is most
prominently observed in samples heated with a combination of muscle, fat, and skin, which is likely due to the larger quantities of tissue protecting the
sample from the thermal energy required to induce physicochemical modifications. Significant differences (p <0.05) were observed between defleshed
samples and those heated with a combination of tissue types with at least one tested parameter when heated at 400°C, 600°C, and 900°C. Furthermore,
the crystallographic parameters of defleshed samples were found to be significantly different (p <0.05) to all other fleshed sample types when heated
at 900°C. Therefore, the effects of soft tissue must be considered when applying findings to forensic and archaeological heated bone cases whereby
samples have been heated at these higher temperatures. Further research must now be conducted that incorporates different species of bone, heated in
conjugation with soft tissue, to determine whether species differentiation can still be achieved using such parameters.

Reference(s):
I Beckett, S.; Rogers, K.D.; Clement, J.G. (2011). Inter—Species variation in bone mineral behaviour upon heating. J Forensic Sci, 3, 571-579.

Heated Bone, Fleshed Bone, Bone Nanostructure

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author -97-



ANAFS

AMERICAN ACADEMY OF

FORENSIC SCIENCES

Anthropology—2022

A65 Identifying Taphonomic Factors Affecting the Dispersal Patterns of Surface-Scattered Human Remains: A
Study of a Forensic Sample From Actual Casework

Kristine Kortonick, BS*, Mercyhurst University, Erie, PA; Luis Cabo-Perez, MS, Mercyhurst University, Erie, PA

Learning Objectives: Attendees of this presentation will gain a better understanding of the significance of specific taphonomic factors on the
deposition patterns of surface-scattered human remains.

Impact Statement: This presentation will impact the forensic science community by presenting findings from a retrospective taphonomic study of a
forensic anthropological sample with a wide range of postmortem intervals (PMI) and environmental conditions not previously studied.

An understanding of a wide variety of taphonomic factors, agents, and processes, and their effect on the final deposition of human remains at the
outdoor scene is crucial to forensic taphonomic interpretation and crime scene reconstruction.! Although distribution patterns are commonly utilized
in forensic taphonomic analysis to reconstruct the death event, there has been little applicable research into the subject.! At death scenes, investigators
are tasked with answering questions regarding the PMI, scattering of skeletal elements, damage to remains, and absence of skeletal elements. These
questions are addressed through thorough analysis of taphonomic data collected from the scene and the human remains. Analysis of the distribution
patterns of the remains and associated evidence in relation to environmental features is used to understand the processes that lead to the final disposition
of the remains and ultimately reconstruct the death event.

Research into the common dispersion patterns of surface-scattered human remains within the context of the scene can be used to identify the specific
taphonomic variables and their effect on the final distribution patterns of human remains and associated evidence. In addition, quantifying the common
distribution of surface-scattered remains would assist in structuring scene recoveries and training protocols. Many of the current studies on distribution
patterns of surface-scattered remains have utilized small-sampled, non-human studies with short PMI. These studies are useful for identifying possible
effects of different taphonomic factors, but the lack of actualistic studies on human models with extended PMI limits the applicability of the findings
to forensic cases.

One retrospective study conducted spatial analysis on a sample 36 cases of surface-deposited human remains in Louisiana to investigate patterns in
body dump location and dispersal overtime.? A significant correlation was found between PMI and the shortest dispersion distance, but no relationship
was found between PMI and the greatest or average distance of dispersion. These findings contradicted the conclusions of a previous retrospective
study with a maximum PMI of 4 years.? The latter study found that the recovery of skeletal elements decreased with increased PMI; indicating that
remains became more dispersed over time.> Although studies have suggested that particular taphonomic variables such as clothing, scene topography,
and vegetation density have specific effects on the distribution of surface-scattered human remains, the effect of these factors has not been directly
studied.!

The goal of this study was to analyze the preservation and distribution patterns of human remains in a forensic anthropological sample in relation to
specific taphonomic variables including PMI, topography, and animal scavenging. This study utilized a forensic sample of 41 forensic anthropological
cases with a known PMI range of approximately 2.5 months to 22 years. Each case was recovered through forensic archaeological methods and had
full forensic osteological and taphonomic analyses. Spatial data was collected for each case by assigning cartesian coordinates to each individual
skeletal element from scene maps using image processing software. The spatial distribution of each case was analyzed in relation to the known PMI,
topographic data collected from the scene, the skeletal inventory, and osteological evidence of animal scavenging. The relationship between the
dispersion and recovery of skeletal elements, and taphonomic variables, including PMI, scene topography, and animal scavenging. has been investigated
using statistical analysis.

Reference(s):

- Dirkmaat, D.C. 2012. 4 companion to forensic anthropology. Sussex, UK: Wiley-Blackwell.

Manhein. M.H.; Listi, G.A.; Leitner, M. 2006. The application of geographic information systems and spatial analysis to assess dumped and
subsequently scattered human remains. Journal of Forensic Science. 51(3).

Haglund, W.D.; Reay, D.T.; Swindler, D.R. 1988. Tooth mark artifacts and survival of bones in animal scavenged human skeletons. Journal or
Forensic Sciences. 33(4):985-997.
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A66 Taphonomic Change in the Sonoran Desert: Monitoring Morphology in the Period of
Mummification/Advanced Skeletonization

Kassandra Parrish, BS*; Arizona State University, Glendale, AZ; Professor Katelyn Bolhofner, PhD, Arizona State University, Glendale, AZ

Learning Overview: The major goal of this presentation is to utilize subaerial taphonomic data to better understand the morphological changes that
occur in the process of natural mummification and advanced skeletonization in a desert environment.

Impact Statement: This presentation will impact the forensic science community by establishing expectations for the degree of morphological change
that may be observed during late stages of decomposition in a hot and arid desert climate, with the ultimate goal of improving estimates of postmortem
interval in this region.

The Sonoran Desert covers vast regions of Mexico, California, and Arizona. As with other desert environments, extreme temperature fluctuations are
characteristic of the region. From May through September, average daily temperatures may range from 69°F to 120°F at the end of August. In contrast
to other desert climates, though, a significant period of rainfall occurs during both the winter and summer seasons, resulting in a diverse range of
vegetation and wildlife and producing a very unique climate overall. In Arizona, the summer “Monsoon Season” of June through September, coupled
with the extreme heat at this time of year, produces a drastic wet/dry cycle, resulting in unique patterns of variability in the decomposition rates and
stages of human remains and directly impacting estimates of postmortem interval.!

This unique climate and its impact on estimates of postmortem interval become a critical issue for medicolegal death investigators confronted with the
challenge of addressing the deaths of undocumented border crossers in this region. Despite the extreme temperatures and intense storms during the
summer in Arizona, crossings at the United States-Mexico border at this time of year can reach peak numbers with fatal results for many. In 2020, 227
migrants’ remains were found. In June of 2021 alone, 43 migrants’ remains were found along the border.? Often, remains are recovered in advanced
stages of mummification and skeletonization, states in which postmortem intervals are particularly difficult to ascertain, further complicating
identifications and death investigations.

To begin to address these issues, the goal of this study is to monitor visual changes associated with the late decomposition stages of mummification
and advanced skeletonization. Here, this study presents the initial results of an ongoing, long-term study intended to track the timeline of changes
through these stages. Two porcine models with minimal tissue adhering were placed in observation cages in a natural desert environment in Carefree,
AZ, on May 22, 2021. One cage was placed in direct sunlight and the other was placed in the shade of a Palo Verde tree to assess whether sun exposure
had a significant impact on the rate or stages of mummification or advanced skeletonization. Visual observations and digital images were recorded
once a week for the first month and every other week to the present date.

The results of the initial phase of this project (to date: 4 months; 92 days) demonstrated rapid mummification within the first two weeks of initial
placement and minimal skeletonization, followed by very little measurable change to date. Currently, both models appear mummified and little-to-no
skeletal elements are exposed, leading to almost no observable change since initial placement. There has been minimal rodent activity and minimal
insect activity observed.

Observations are ongoing, with the ultimate goal of developing a nuanced system of expected taphonomic change in this period of decomposition in a
hot and arid environment, both to update existing systems and to provide data that may contribute to improved estimates of postmortem interval when
remains are found in this condition.’

Reference(s)
Fulp; K.J.; Gast, M.M.; Harris, J.A.; Bolhofner, K.L. Decomposition in the Sonoran Desert During the Summer. Proceedings of the American
Academy of Forensic Sczences, 73" Virtual Annual Scientific Meeting. 2021.

2 Reznick, A. (2021, July 31). Deaths at the ARIZONA-MEXICO border are on pace to be highest ever recorded. NPR.
https://www.npr.org/2021/07/31/1023 146100/deaths-at-the-arizona-mexico-border-are-on-pace-to-be-highest-ever-recorded.

3 Behrensmeyer, A. (1978). Taphonomic and ecologic information from bone weathering. Paleobiology, 4(2), 150-162.
https://doi.org/10.1017/S0094837300005820.
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A67 Identification of Differential Burning Among Highly Fragmented Cremated Human Remains

Lisa Monetti, MSc*, University College London Institute of Archaeology, London, United Kingdom and Drew University, Madison, NJ

Learning Overview: Attendees, after attending this presentation, can expect to better understand the potential for the use of image analysis software
toward the identification of differential burning patterns among highly fragmented burned human remains. Attendees will learn that such analysis can
contribute toward the reconstruction of burning scenarios for remains that would otherwise not reveal such information.

Impact Statement: This research will impact the forensic science community by presenting a free and accessible method for the interpretation of
highly fragmented burned human remains. The method allows for feasibility toward the reconstruction of the burning scenario through the identification
of subtle but significant differential burning, which was previously out of reach given fire’s ability to obscure a great deal of information on burned
bone. Instead of working against the heat-induced changes, this method approaches analysis by interpreting such changes.

The analysis of burned human skeletal remains requires specialized experience and expertise. In cases where remains are highly fragmented, such
analysis is further complicated and far more time-consuming. Bones transform dramatically during heating, but many of the factors contributing to
these heat-induced changes have been realized through experimentation and observation of forensic cases.:> As a result, the identification of differential
burning and unexpected burn patterns can aid the anthropologist in estimating and reconstructing burning scenarios. A particularly useful example is
extreme changes in color representing areas that were differentially covered with flesh or other materials during burning, reducing the bone’s exposure
to heat in some areas, while allowing others to char.? The areas that were covered maintain a white color, while the exposed areas appear black from
charring. This type of macroscopic observation of differential burning can indicate the direction of the fire’s movement or the location of the body in
relation to the heat source.

Differential burning on a macroscopic level is a reliable and valuable observation for the forensic anthropologist when reconstructing the burn scenario.
Completely calcined remains, however, do not allow the forensic anthropologist to observe macroscopic differential burning, as the remains can appear
uniform and are often highly fragmented. While calcined remains with high levels of fragmentation can also obscure elements of the biological profile,
this presentation reveals an alternative avenue of analysis: the interpretation and estimation of the burning scenario through identification of differential
burning on highly fragmented remains. This presentation explores the applicability of image analysis software toward the identification of differential
burning across the human skeleton in cases where macroscopic observation is otherwise impossible.

Image analysis software allows the anthropologist to observe changes in the bone’s morphology through shape descriptors that examine the overall
shape and size, the shape of the object’s corners, and the texture of the edge of the fragment. These represent large-, medium-, and small-scale analyses,
respectively, which are not attainable through standard methods of observation. The morphology of the remains is directly linked to the burning process,
as fragmentation is caused by heat-induced fractures.

This project examined 6,712 fragments of burned human remains using image analysis to calculate values representative of bone morphology, and
heat-induced fractures were also quantified for each fragment. These data were analyzed using Non-metric Multidimensional Scaling (NMDS) to
identify patterns of differential burning, and the results were compared with standard methods for identifying differential burning on the same
fragments. The results of the NMDS and post hoc Permutational Multivariate Analysis Of Variance (PERMANOVA) indicate that differential burning
can be observed using image analysis software to a significantly (p <0.05) greater degree than can be completed through standard anthropological
analysis.

The future implications of this research are significant. Not only does it create new possibilities for the interpretation of a burning scenario, it also
utilizes free image analysis software (ImagelJ), making the analysis of burned human remains more accessible to smaller or underfunded labs or less-
experienced practitioners. Further, more preliminary results of an ongoing follow-up study indicate that image analysis combined with Random Forest
machine learning allows for rapid classification of remains into skeletal region and bone type based on the shape descriptors alone. This presentation
explores the possibility of utilizing image analysis toward identifying differential burning patterns in highly fragmented burned remains and also
identifies the value and future potential for this accessible method. Analysis of burned human remains is often a struggle against the heat-induced
changes caused by fire, but this method allows those changes to instead contribute to their interpretation.

Reference(s):

I Thompson, T.J.U. 2005. Heat-induced Dimensional Changes in Bone and their Consequences for Forensic Anthropology. J Forensic Sci 50,
1008-10135. https://doi.org/10.1520/JFS2004297.

Symes, S.A.; Rainwater, C.W.; Chapman, E.N.; Gipson, D.R.; Piper, A.L. 2015. Patterned Thermal Destruction in a Forensic Setting, in: The
Analysis of Burned Human Remains. Elsevier, San Diego, pp. 17-59. https://doi.org/10.1016/B978-0-12-800451-7.00002-4.
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A68 Tuning Microbial Succession-Based Postmortem Interval (PMI) Estimation Models: The Effect of
Environmental Parameters on Model Prediction

Allison Mason, BS*, University of Tennesse-Knoxville, Knoxville, TN; Hayden McKee, MSc, University of Tennesse-Knoxville, Knoxville, TN;
Katharina Hoeland, MS, University of Tennesse-Knoxville, Knoxville, TN; Sarah Schwing, MA, University of Tennesse-Knoxville, Knoxville, TN; Erin
Patrick, MSc, University of Tennesse-Knoxville, Knoxville, TN, Shawn Campagna, PhD, University of Tennesse-Knoxville, Knoxville, TN, Dawnie
Steadman, PhD, University of Tennesse-Knoxville, Knoxville, TN; Jennifer DeBruyn, PhD, University of Tennesse-Knoxville, Knoxville, TN

Learning Overview: After attending this presentation, attendees will better understand the application of random forest models to predict PMI from
soil microbial succession during human decomposition. Specifically, this presentation will increase attendees’ knowledge of how inclusion of
environmental parameters (e.g., pH, conductivity) impact model accuracy.

Impact Statement: This presentation will impact the forensic science community by considering additional data in microbial-based models for the
purpose of improving PMI estimation in a human system.

Establishing PMI, or time since death, is often pertinent to death investigations, providing information to establish a timeline of events.! Multiple
methods for PMI estimation exist, including estimation via insect ecology and morphology changes over time.>* Recently, microbes have been
suggested as potential predictors of PMI, as microbes are ubiquitous and change during decomposition*®. A few models have attempted to assess the
predictability of microbiome succession on the skin and in decomposition soils and estimate PMI.*7 These models generally include application of
machine learning techniques to taxonomic marker genes (e.g., 16S TRNA, 18S rRNA) datasets and produce error ranges from 2.5 to 7 days.” While
promising, these models are based solely on sequencing data and do not consider environmental factors. Therefore, the goal of this work was to evaluate
how inclusion of environmental data in microbial-based models impacts PMI estimation from soil samples collected during human decomposition.

Research data were obtained from a 19-individual (“donors”) decomposition study completed at the University of Tennessee Anthropology Research
Facility (ARF) in Knoxville, TN. Soil samples (0-5cm) were collected from the decomposition-impacted area surrounding donors at predetermined
Accumulated Degree Hours (ADH) intervals until the end of active decomposition. Soil samples were homogenized and either flash frozen for DNA
extraction or used to measure soil pH, electrical conductivity, and extracellular enzyme activities; bacterial community composition was assessed using
16S rRNA gene amplicon sequencing.®®

Random Forest regressors were applied to taxa abundance or taxa abundance plus soil data, respectively, to create PMI estimation models. Only samples
<5,000 ADH were used to keep timepoints consistent between donors. Models were created using Operational Taxonomic Units (OTUs) and at three
taxonomic levels (order, class, and phylum) in order to assess the effect of taxonomic level on model predictions. All models were generated in R using
the Ranger package.'” Model accuracy was measured by calculating the Mean Square Error (MSE) and Mean Absolute Error (MAE), then compared
between models.

Across all models, MAE ranged from 804.3 ADH up to 884.5 ADH. Of the models without environmental data, the order level was most accurate
(MAE 814.2), while all others performed similarly. Effect of environmental parameters on model accuracy differed based on taxonomic level. At the
phylum and class levels, addition of environmental parameters improved MAE by 48.6 and 65.1, respectively. In contrast, models with and without
environmental data performed similarly at the order level, while models at the OTU level were negatively affected by the inclusion of soil data. Overall,
the phylum and class level models with environmental data resulted in the lowest MAE (805.0 and 804.3, respectively).

Within this dataset, the inclusion of environmental data generally improves model predictability, but this result is dependent on taxonomic level and
sampling timeframe. Additionally, only a few environmental variables were considered, and others (e.g., nitrate, dissolved carbon, etc.) may improve
models further and should be investigated. These preliminary results differ from those previously reported, suggesting the impact of different sampling
conditions and size and data processing methods on model accuracy, and highlighting the need for large-scale validation of microbial-based PMI
estimation models.’

Reference(s):

I Colin Moffatt et al. An Improved Equation for TBS and ADD: Establishing a Reliable Postmortem Interval Framework for Casework and
Experimental Studies. Journal of Forensic Sciences 61, no. S1 (Sep 2015): S201-S207.

Jens Amdent et al. Best Practice in Forensic Entomology-Standard and Guideline.” International Journal of Legal Medicine 121, no. 2 (Apr 2006):
129-137.

Mary S. Megyesi et al. Using Accumulated Degree-days to Estimate the Postmortem Interval from Decomposed Human Remains. Journal of
Forensic Sciences 50, no. 3 (Apr 2005): 618-626.

Jessica L. Metcalf et al. A Microbial Clock Provides an Accurate Estimate of the Postmortem Interval in a Mouse Model System. eLife 2, (Oct
2013): e01104-¢01104.

Kelly L. Cobaugh et al. Functional and Structural Succession of Soil Microbial Communities Below Decomposing Human Cadavers. PLoS One
10, no. 6 (Jun 2016): 20.

Xiaoliang Fu et al. Fungal Succession During Mammalian Cadaver Decomposition and Potential Forensic Implications. Scientific Reports 9, no.
1 (Sep 2019): 12907.

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 101 -



AMERICAN ACADEMY OF
FORENSIC SCIENCES

Anthropology—2022

Aecriel Belk et al. Microbiome Data Accurately Predicts the Postmortem Interval Using Random Forest Regression Models. Genes (Basel) 9, no.
2 (Feb 2018).

Amy Apprill et al. Minor Revision to V4 Region Ssu Rrna 806r Gene Primer Greatly Increases Detection of Sarl1 Bacterioplankton. Aquatic
Microbial Ecology 75, no. 2 (Jun 2015): 129-37.

Alma E. Parada et al. Every Base Matters: Assessing Small Subunit Rrna Primers for Marine Microbiomes with Mock Communities, Time Series
and Global Field Samples. Environmental Microbiology 18, no. 5 (May 2016): 1403-14.

Marvin N. Wright and Andreas Ziegler. Ranger: A Fast Implementation of Random Forests for High Dimensional Data in C++ and R. Journal of
Statistical Sofiware 77, no. 1 (Mar 2017).
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A69 The Importance of Recognizing the Indicators of Vulture Scavenging for Forensic Archaeological
Recoveries and Taphonomic Interpretations

Kristine Kortonick, MS, Mercyhurst University, Department of Applied Forensic Sciences, Erie, PA; Anthony Lanfranchi, MS*, Mercyhurst University,
Department of Applied Forensic Sciences, Erie, PA; Luis Cabo-Perez, MS, Mercyhurst University, Department of Applied Forensic Sciences, Erie, PA

Learning Overview: After attending this presentation, attendees will have an understanding of the importance of the utilization of forensic
archaeological methods to support accurate forensic taphonomic analyses and outdoor crime scene reconstruction.

Impact Statement: This presentation will impact the forensic science community by demonstrating the importance of forensic archaeological methods
for a proper forensic taphonomic analysis utilizing a novelty forensic anthropological case of vulture scavenging of human remains.

Animal scavenging activity has the potential to alter significantly the final deposition of human remains and the surrounding environment. Thus,
understanding the behavior of different scavenger species becomes crucial to detect and interpret their effects as taphonomic agents in forensic settings.
Indeed, scavenging activity has been reported to affect Postmortem Interval (PMI) markers, the spatial patterning of surface-scattered remains, and
postmortem bone preservation and alteration, thus, affecting PMI inferences, trauma interpretation, and scene reconstruction.'? Vultures in particular
are known to alter human remains and the site of deposition due to rapid consumption of soft tissue, dispersion and damage to the remains, and alteration
of the contextual environment.! Therefore, recognizing the indications of animal scavenging associated with different types of scavengers can improve
the interpretation of the scene.

Published data on the effects of animal scavenging in Pennsylvania are extremely scarce and limited to sporadic observations on a reduced set of
scavenging species. Regional differences in scavenger behavior have been reported for an even more limited number of species. There are some episodic
reports of migratory patterns of vultures in Pennsylvania, but a lack of published literature about their presence and behavior in Central and Western
Pennsylvania.

The first comprehensively documented example of vulture scavenging activity on human remains in Central Pennsylvania, was the human remains
representing one individual located in the woods in a state of advanced decomposition. The individual was almost completely skeletonized and was
significantly scattered. Most of the lower limb was not recovered. The main concentration of material included clothing, a partial vertebral column,
and multiple ribs. No clear decomposition stain could be identified. Twenty feathers consistent with those of a turkey vulture (Cathartes aura) were
collected from the scene. Superficial scratches were visible on the materials covering the surface of some skeletal elements, but they washed away as
the remains were cleaned for osteological examination. Additionally, extensive damage was present in the orbital areas, in particular on the lacrimals
and ethmoid. The scene was comprehensively documented following forensic archaeology protocols. Despite the nearly skeletonized state of the
remains, the individual had only been missing for less than four months. It has been suggested that approximately two years are required for the removal
of all soft tissue by natural processes in Pennsylvania.” Thus, if the evidence of vulture scavenging had not been considered, the PMI would have been
likely overestimated by around two years. The evidence of scavenger activity present at the scene provided the necessary information to detect and
correct the bias introduced by vulture activity, resulting in a more accurate, scientifically backed taphonomic interpretation.

Aside from providing the first documented information on forensically-significant vulture scavenging in Central Pennsylvania, this example of animal
scavenging illustrates the importance of proper recognition and collection of taphonomic evidence, and presents basic scene processing protocols and
strategies to detect and interpret this type of information.

Reference(s):
I Spradley, M. Katherine; Michelle D. Hamilton; and Alberto Giordano. Spatial Patterning of Vulture Scavenged Human Remains. Forensic Science
International 219, no. 1-3 (2012): 57-63. https://doi.org/10.1016/].forsciint.2011.11.030.

Dirkmaat, Dennis C. 4 Companion to Forensic Anthropology. Chichester, West Sussex, UK: Wiley-Blackwell, 2012.
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A70  The Bone Weathering Simulator: An Investigation of Bone Change Informing Forensic Anthropology
Recovery Best Practices Using Crowd Sourcing

Matthew Rolland, MS*, Florida Gulf Coast University, Fort Myers, FL; Heather Walsh-Haney, PhD, Florida Gulf Coast University, Fort Myers, FL

Learning Overview: After attending this presentation, attendees will have a better understanding of how to introduce Science, Technology,
Engineering, and Math (STEM) students to the effect that geological, environmental, and human-induced movement has on bone preservation in
addition to the utility of crowdsourcing data collection through virtual platforms for scientific investigation.

Impact Statement: This presentation will impact the forensic science community by presenting evidence of taphonomic change to skeletal material
“recovered” through forensic anthropological best practices.! Additionally, a novel research design and data collection methodology will be presented
that may be extended for further scientific investigations.

As part of the Florida Gulf Coast University (FGCU) 2021 Whitaker Center’s Summer Research Opportunities (SRO), students evaluated changes to
chicken (Gallus gallus domesticus) and Burmese python (Python bivittatus) bones in weathering simulators. In essence, the students simulated the
passage of time and the effect that weather, substrate, and water (all postmortem or after-death changes) have on bone preservation by sifting the
chicken and python bones through %" and 4" inch screening. The students evaluated how mechanical hand sifting contributes to the destruction of
bones and how effectively the 2" and %" screening catches forensic evidence.

Each student received one bone weathering simulator (i.e., one 23 x 16 x 6 Sterilite container with lid, one soil sieve with %4" screening, one soil sieve
with 4" screening, five sterile chicken bones, and five sterile python bones) and one type of substrate (gardening soil, sand, pebbles, and rocks). Some
students additionally received distilled water.

All the participants were split into groups of five or six and each group was defined by the substrate inside their bone weathering simulator. Each
student placed a bone of each type in each sieve with the substrate. The students shook the substrate through the sieve until all of the substrate had
worked its way out of the sift. Taphonomic changes to the bones at each level were recorded and photographed.? Due to COVID-19 contact restrictions,
the students were led through their data collection operations at their own homes via Microsoft® Teams. This study argues that rather than a hinderance
to the data collection procedure, this virtual crowdsourcing of data collection allowed larger volumes of reliable data to be gathered over a shorter time
frame than traditional data collection methodologies. As such, crowdsourcing data collection has far-reaching implications for forensic research and is
gaining traction in areas of scientific research other than forensic anthropology.’

This study additionally presents data that statistically significant taphonomic differences were observed between skeletal material sifted through the
varying substrates and water conditions as investigated by R Studio General Linear Models (r(5)=.71, p=.018).

Reference(s):

- Pokines, J.T.; De La Paz, J.S. (2016) Recovery rates of human fetal skeletal remains using varying mesh sizes. Journal of forensic sciences; 61,
S184-S189.

Buikstra, J.E. (1994) Standards for data collection from human skeletal remains. Arkansas archaeological survey research series. 44.

Parrick, R.; Chapman, B. (2020). Working the crowd for forensic research: A review of contributor motivation and recruitment strategies used in
crowdsourcing and crowdfunding for scientific research. Forensic Science International: Synergy, 2, 173-182.
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A71 World Trade Center—A Historical Overview

Amy Mundorff; PhD¥*, University of Tennessee, Knoxville, TN, Eric Bartelink, PhD, California State University-Chico, Chico, CA; Jason Wiersema, PhD,
Harris County Institute of Forensic Sciences, Houston, TX; Gaille Mackinnon, MSc, Alecto Forensic Services, Watchfield, Oxfordshire, United Kingdom

Learning Overview: This presentation will provide an overview of the World Trade Center (WTC) attack and identification efforts. The goal of this
presentation is to present a historical perspective of events in New York City on September 11, 2001, and how anthropological contributions developed
following the large-scale loss of life. After attending this presentation, attendees will better understand the initial role of anthropology in the
management of the WTC victim identification effort, in particular, the different mortuary approaches adapted to address extensive fragmentation and
commingling, and how this effort paved the way for identification protocols in subsequent mass fatality incidents.

Impact Statement: This presentation will impact the forensic science community by discussing the challenges of an open-population mass fatality
with an ongoing search operation and a complicated recovery site at a time when most disaster preparedness exercises were geared toward events no
larger than a plane crash. This presentation will discuss the continuous evaluation and changing approach to mortuary work due to extreme
commingling, calcined remains from hot spots burning for longer than three months, and the challenges of rapidly developing new DNA technology.

Ground Zero encompassed 16 acres and reached 140 feet in depth. Buried within the 1.7 tons of debris were fires exceeding 1,500°F and the remains
0f2,749 deceased individuals. The site comprised multiple events as the North Tower collapse pushed through the debris of the collapsed South Tower.
Within hours, the Office of Chief Medical Examiner (OCME) began implementing plans to identify the victims, issue death certificates, and facilitate
returning remains to next of kin.

It became clear that lower Manhattan was not conducive to this scale of work, so plans were made to utilize the closed Fresh Kills Landfill on Staten
Island, including the water barge system for direct transport of the debris. At the landfill site, building material was sorted from dirt, which was sent to
massive sifting screens and on to conveyor belts for remains recovery. This facility was in operation 24/7 through to August 2002, three months after
the closure of Ground Zero. More than 4,200 fragments of human remains were recovered from this operation.

Recovery operations at Ground Zero were complicated by prolonged search efforts for survivors and the need for large machinery to assist in
deconstructing such a dangerous site. As decomposition set in, already fragmentary remains were further disrupted and commingled by grapplers and
excavators. Human remains were collected by the Fire Department of the city of New York (FDNY) and transported to the OCME multiple times a
day. However, due to lack of training in identifying and recovering compromised remains, additional incidents of commingling occurred during
recovery. Further complicating identifications, the forces from the building collapses rendered remains so fragmentary that fingerprints and dental
matching were limited to the few hundred that had teeth or fingers present. DNA would become increasingly important to identify the nearly 22,000
fragments recovered, of which more than 5,000 were no larger than an inch.

The unprecedented commingling was not initially evident; for example, tissue from one individual fused to bone of another, and bone fragments from
multiple individuals were found embedded in others. As it became clear that instances of commingling may have been missed, two programs were
implemented to add quality control measures to the identification efforts. The Anthropological Verification Project focused efforts on re-examining
over 18,000 cases to look for potentially missed commingling. The Final Anthropological Review entailed examining identified remains as part of the
reconciliation process, to ensure a final check of each identified fragment prior to approving its release. These two programs illuminated unforeseen
issues, contributed to additional identifications, and ensured that initial protocols were continually assessed to respond to the unprecedented scale of
this incident.

Commingling, Mass Disaster, WTC
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A72  The Role of Forensic Anthropology in the Aftermath of the 9/11 Attack on the Pentagon

Robert Mann, PhD, John A. Burns School of Medicine, Honolulu, HI; Thomas Holland, JD PhD, Defense POW/MIA Accounting Agency, Honolulu,
HI; John Byrd, PhD*, Defense POW/MIA Accounting Agency, Honolulu, HI; Andrew Tyrrell, MD, PhD, Vancouver Island Health Authority, British
Columbia, Canada

Learning Overview: This presentation will provide an overview of the methods, roles, and types of information that forensic anthropologists can
contribute to the identification of victims of mass disasters.

Impact Statement: The 9/11 attack on the Pentagon was a tragic historical event that we in the forensic community should remember and learn from.

Events on the morning of September 11,2001, would forever change the world. Terrorists had hijacked four commercial airplanes and flown them into
the Twin Towers in New York City, the Pentagon in Virginia, and an open field in Shanksville, PA. American Airlines Flight 77 departed Dulles
Airport near Washington, DC, at 8:20 a.m. en route to Los Angeles, CA. Five hijackers took control of the plane and crashed it into the Pentagon at
9:37 a.m., killing all 64 passengers and crew and 125 military personnel and civilians on the ground. The fragmented, commingled, and sometimes
burned condition of some bodies would make identifying them extremely difficult.

A team of four forensic anthropologists and two forensic odontologists from the United States military’s Central Identification Laboratory (CIL) in
Hawaii was deployed to assist with sorting and identifying the dead at Dover Air Force Base in Delaware. But just getting to Dover from Hawaii would
prove to be a challenge. The Main Gate at Hickam Air Force Base where the team worked had become a parking lot as security personnel inspected
vehicles and pedestrians to ensure there were no threats, either by personnel or objects coming onto the base. The sprawling military base was, in
military terminology, at Force Protection Delta, its highest level of security. After arriving on base and selecting the identification team, the next hurdle
was getting this team of specialists to Delaware at a time when all aircraft in United States airspace were grounded—there were no available flights
from Hawaii to Delaware for four days.

Once cleared for travel, the team flew into Newark, NJ, and spent the next week at the military mortuary in Dover moving from one table to the next,
as they employed their unique osteological skills in sorting and identifying body parts and burned fragments of bone, sometimes covered with rubble
from the Pentagon. Establishing the personal identity of a human body can pose many difficulties, but the level of difficulty greatly increases if the
body or remains are fragmented, commingled, burned, and covered with concrete rubble, jet fuel, and aircraft wreckage. This presentation will cover
the role of the CIL forensic anthropologists at Dover, and the information forensic anthropologists are able to glean from examination of human remains,
whether fleshed or dry bone, complete and intact, or partial and fragmented.

9/11, Pentagon Attack, Forensic Anthropology
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A73 A Historical Review of the Recovery and Disaster Victim Identification Protocols Employed in the
September 11, 2001, Crash of United Flight 93 in Shanksville, PA, and Lessons Learned

Dennis C. Dirkmaat, PhD*, Mercyhurst University, Erie, PA; Marilyn R. London, MA, University of Maryland, College Park, MD

Learning Overview: After attending this presentation, attendees will have a clear understanding of the roles played by anthropologists in the recovery,
analysis, and identification of victims in the September 11 Flight 93 crash in Shanksville, PA.

Impact Statement: This presentation will impact the forensic science community by demonstrating the use of anthropologists in the response to
multiple fatality incidents, both in the field and in the morgue, and especially those with forensic aspects.

On September 11, 2001, a hijacked plane with 44 individuals aboard crashed in southcentral Pennsylvania, instantly killing all aboard. United Flight
93 had left Newark International Airport earlier that morning and was headed to San Francisco International.

Wallace Miller, the coroner in Somerset County, PA, was the first official on the crash scene outside Shanksville, PA. The scene contained fragmented,
commingled, and scattered human remains, personal effects, and aircraft wreckage strewn over the mixed forest and open field landscape of
approximately 80 acres. One of Miller’s earliest decisions was to call a forensic anthropologist, as well as a coroner in the neighboring county, for help.
Officials from the Pennsylvania State Police, the National Transportation Safety Board (NTSB), and the Federal Bureau of Investigation (FBI) arrived
shortly thereafter.

Given the number of victims and condition of the remains, the best course of action for identification of the victims was to request assistance from the
Disaster Mortuary Operational Response Team (DMORT), part of the United States Department of Health and Human Services. DMORT arrived on
September 13 and set up a temporary morgue at a National Guard Armory building a few miles away from the crash site.

In terms of recovery and documentation of the victims from the scene, protocols for efficient large-scale outdoor forensic scene recoveries were
developed in 2000 that became known as the Weldon Spring Protocols. The original plan at the scene in Somerset County was to put these protocols
into action with a combination of local, state, and federal personnel and resources. However, it was decided that since this was a criminal case of
national significance, a different course of action for processing the scene should be implemented. After two weeks, recovery operations were
completed, and the scene was returned to Coroner Miller. The first visit to the scene, immediately following release of the scene to the coroner’s office,
however, led to the discovery of more human remains on scene.

A renewed search of the crash site was planned and conducted by volunteers over the course of two consecutive weekends, in the spring of 2002.
Significant amounts of human tissue and aircraft wreckage were found. Periodically, throughout the ensuing ten years, additional searches were
conducted.

Members of DMORT Region III, from the mid-Atlantic area, were deployed to the scene in Somerset County. DMORT brings its own logistics
personnel, pathologists, forensic anthropologists, medical records technicians and transcribers, fingerprint specialists, forensic odontologists, dental
assistants, X-ray technicians, and other personnel. DMORT usually provides a fully stocked mobile morgue. However, in 2001 the DMORT system
had only one mobile morgue, which was sent to the World Trade Center. Local resources and private companies were utilized to supplement the
government’s supplies. The DMORT III Team Leader and Morgue Director organized the personnel at each station and wrote up detailed operations
protocols in what became the DMORT Morgue Protocols.

The morgue operation, consisting of ten individual stations (both documentation and identification stations), continued smoothly and was completed
in 12 days (on the afternoon following the completion of the field operations). More than 1,600 fragments of human remains were analyzed for DNA
and matched to 40 crew members and passengers. Four sets of remains were not identified and were turned over to the FBI as presumed remains of the
terrorists.

Coroner Miller’s lasting contribution to the effort and future efforts was the positive interface with the families of the victims. He utilized his experience
as a funeral director to fully embrace their concerns. He met with them individually and as a group, becoming not an adversary but an ally and advocate
for family rights.

Disaster Scene Recovery Protocols, Disaster Morgue Operations, History of September 11, 2001
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A74  Lessons Learned From the September 11, 2001, Terrorist Attacks and Other Recent Mass Fatality
Incidents

Frank DePaolo, PA-C*, New York City Office of Chief Medical Examiner, New York, NY; Emily Carroll, MSPH, New York City Office of Chief Medical
Examiner, New York, NY; Helen Alesbury, MA, New York City Office of Chief Medical Examiner, New York, NY

Learning Overview: The goal of this presentation is to provide attendees with data and characteristics from recent mass fatality incidents for use in
future planning and preparedness efforts. After attending this presentation, attendees will have an appreciation for the complexities of responding to a
mass fatality incident and better understand the objectives to successfully manage such an incident.

Impact Statement: This presentation will impact the forensic science community by providing data and characteristics on mass fatality incidents that
will guide planning and preparedness efforts within their jurisdictions.

This presentation, utilizing data from a study of recent mass fatality incidents, will identify characteristics, trends, and lessons learned that may inform
planning and preparedness efforts for the medicolegal community. The study includes several large-scale incidents that, as outliers, have influenced
fatality management operations and preparedness efforts on a national level.

It is imperative that medicolegal jurisdictions prepare for the occurrence of a mass fatality incident. The failure to appropriately plan for a mass fatality
incident will cause additional delays, potential lost data, jurisdictional confusion, and negatively impact the families and loved ones of victims. Despite
the trend to plan for catastrophic and complicated incidents, this analysis of recent mass fatality events seeks to better inform authorities regarding the
scale and types of incidents that could potentially impact their jurisdiction. The guidance provided by this study serves as a tool to guide the development
of plans, acquisition of appropriate resources, and training of staff.

To perform this analysis, data were collected from mass fatality incidents occurring in the United States from January 1, 2000, to July 31, 2021, that
resulted in ten or more fatalities. Specific data points were collected for each incident, including the date, location, number of fatalities, incident type
(man-made or natural), incident subtype, and description (mass shooting, hurricane, aviation, etc.). A total of 180 incidents fit the criteria for inclusion
in the analysis, resulting in a total of 626,548 fatalities. The average number of incidents was eight per year during the study period. The analysis
demonstrates that most mass fatality incidents (86.1%) result in between 10 and 50 fatalities and are variable based on incident type and geographic
location. The average number of deaths caused by a single incident was 3,480; however, removing the large-scale outliers (September 11, 2001, attacks,
Hurricane Katrina, Hurricane Maria, and COVID-19) lowers this average to 27 deaths per incident. In addition, the data indicates that a majority of
incidents involve open populations (83%) with none or partial victim manifests. The top incidents based on the average number of fatalities per incident
include Biological (COVID-19), Terrorism (as dictated by the September 11, 2001, attacks), hurricanes, tornados, and aviation incidents. However, the
incidents occurring at the highest frequency include tornados, aviation incidents, mass shootings, and hurricanes.

The September 11, 2001, terrorist attacks resulted in 2,753 fatalities associated with the World Trade Center, 184 fatalities associated with the Pentagon,
and 40 associated with Flight 93 in Shanksville, PA. The subsequent remains recovery and identification operations, especially associated with the
World Trade Center, have served to inform the New York City Office of Chief Medical Examiner (NYC OCME) of the capabilities required to manage
a complex, protracted victim identification process involving extensive body fragmentation and commingling. While the World Trade Center Attack,
as well as the Pentagon attack and crash of Flight 93, has been shown to be outside the normal trends of mass fatality incidents, it has none the less
offered the medicolegal community several invaluable lessons.

Notwithstanding the scale of the incident, the events of September 11 occurred across jurisdictions, resulted in fatalities of numerous nationalities, and
required protracted operations lasting for years. The unique nature of these incidents has provided the medicolegal community with valuable knowledge
and lessons that can be implemented in future planning and training efforts. The complexities associated with the September 11 terrorist attacks, with
special attention to the NYC OCME recovery and identification efforts associated with the World Trade Center, will be compared and contrasted with
other more “typical” mass fatality events that have occurred over the past 20 years in the United States.

Mass Fatality Incidents, Lessons Learned, 9/11
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A75  The Role of the Medical Examiner in Two Mass Fatality Events: The World Trade Center Disaster and the
COVID-19 Pandemic

Jason K. Graham, MD*, New York City Office of Chief Medical Examiner, New York, NY; Barbara Sampson, MD, PhD, New York City Office of Chief
Medical Examiner, New York, NY

Learning Overview: Attendees will be informed about the role of the medical examiner in mass fatality events, using the events of 9/11 and COVID-
19 in NYC as examples.

Impact Statement: Forensic science has and will continue to learn from the experience of the New York City medical examiner office with respect to
mass fatality events of several different kinds in the areas of pathology, anthropology, fatality management, and identification.

The role of the medical examiner is critical in mass fatality events. It includes documenting, recording, investigating, recovering, and processing
decedents in a dignified and respectful manner, accurately determining the cause and manner of death, performing the accurate and efficient
identification of victims, and supporting the judicial, public health, and investigative objectives and requirements. Depending on the nature of the event,
different roles may be predominant. This presentation will offer suggestions for effectively handling a mass fatality event based on lessons learned
from previous events.

New York City has experienced the largest homicide rate in United States history, as well as the largest number of fatalities resulting from a natural
disease pandemic in United States history. After providing an overview of the Office of Chief Medical Examiner (OCME) of the City of New York,
the response to each disaster will be outlined and the experiences compared and contrasted with emphasis on the lessons learned. Details of the World
Trade Center (WTC) and COVID-19 responses will include changes to operations in case intake and investigations, case recovery and transport,
establishment of disaster portable morgues, and identification of decedents with outreach to their next of kin. The coronavirus response also required
significant assistance to overwhelmed hospitals. Discussion of lessons learned will include the importance of technology for improving the response,
flexibility with the plan and with deployment of staff, planning for the respectful storage of remains beyond the immediate event, clear messaging and
managing expectations with families, media and staff, and early implementation of health and safety measures.

Finally, the importance of wellness and resiliency for staff will be described. Over the past few years, OCME has recognized that the repetitive exposure
to traumatic subject matter, compassion fatigue, and cultural pressure have created a unique stress on staff. The agency has prioritized the wellness of
agency personnel. The OCME Wellness and Resiliency Program works to develop materials, provide resources, host trainings, and empower staff to
build resiliency holistically—focusing not just on mental health, but also considering the emotional, physical, and spiritual health of staff. Staft are
encouraged to participate in ongoing activities and trainings throughout the year and take advantage of resources in an effort to build a strong baseline
resiliency, both personally and as a work community.

Fatality Management, 9/11 Attacks, Medical Examiner
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A76  The Changing Role of Forensic Anthropology in Investigations of Mass Fatality Incidents

Douglas H. Ubelaker, PhD*, Smithsonian Institution, Washington, DC

Learning Overview: After attending this presentation, attendees will be more familiar with the variation of the role of the forensic anthropologist in
the investigation of mass fatality incidents

Impact Statement: This presentation will impact attendees by making them more aware of the nature of anthropological contributions to the
investigation of mass fatality incidents.

Working in their home laboratories and institutions, forensic anthropologists become accustomed to their usual roles and procedures in casework. When
anthropologists participate in the investigation of mass fatality incidents, those roles and procedures likely will differ from those they are accustomed
to. The magnitude of the mass fatality problem being investigated, and the nature and structure of the team assembled, shape the participation of
forensic anthropologists. In such investigations, anthropologists may be assigned specific roles as designated by team leadership, such as assisting in
recovery, sorting commingled remains, or assessing age at death. While these roles utilize the unique skills and training of the forensic anthropologist,
they may be focused on particular aspects of the investigation. When participating in such investigations, the forensic anthropologist must rapidly
become familiar with the defined structure and responsibilities and adapt usual protocols to meet the needs of the investigation. Participation may
present significant challenges, especially regarding equipment access, logistics, culture/ language issues, and team dynamics. Although the participation
role may be narrower and more focused than the forensic anthropologist is accustomed to, the participant must identify and address any associated
ethical issues and apply appropriate methods to the problems assigned. Anthropologists should not perform work that they consider unethical (such as
offering opinions beyond their expertise).

This presentation reviews the different contributions made by forensic anthropologists in the investigation of mass fatality events. Perspective from
personal experience in contributing to the investigation of the 9/11 Pentagon investigation, as well as other mass fatality events, will be provided. The
role of the forensic anthropologist varied considerably in the investigation of fatalities associated with 9/11, the Branch Davidian compound in Waco,
TX (1993), Operation Desert Storm (1991), the 1995 bombing of the Alfred P. Murrah Federal Building in Oklahoma City, and the military dictatorship
period (1973-1990) in Chile. All of these investigations involved a team approach, but each presented unique challenges and professional demands for
the forensic anthropologist. Although the institutions and teams involved were highly variable, specialists worked well together. Involvement in such
complex endeavors offers an opportunity to contribute to issues of great importance. Such involvement also provides an educational experience to all
involved.

Forensic Anthropology, Mass Fatality, 9/11 Pentagon
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A77 20 Years of DNA Developments for World Trade Center Victim Identification

Mark Desire, MS, JD, New York City Office of Chief Medical Examiner, New York, NY; Carl Gajewski, MS, New York City Office of Chief Medical
Examiner, New York, NY; Andrew Schweighardt, PhD*, New York City Office of Chief Medical Examiner, New York, NY

Learning Overview: After attending this presentation, attendees will be more familiar with developing DNA techniques to make identifications from
a mass fatality.

Impact Statement: This presentation will demonstrate the commitment to not giving up and how we can learn from failure to reach our goals.

The New York City Office of Chief Medical Examiner (OCME) continues to fulfill their promise to the families of the victims of the 2001 World
Trade Center attack—a promise to use every means necessary to identify their loved ones. From day one, the families looked to the OCME for hope.
They continue to put their trust in the OCME today and this has not been forgotten. Through the challenges of working on the country’s largest forensic
investigation on some of the most degraded of human remains, this study set out to explore the 20 years of pushing forward and evolving DNA methods
from lessons learned.

Two thousand, seven hundred fifty-three individuals were killed that morning, shattering the victims into 21,905 pieces scattered over many square
blocks. The OCME had the immense job of identifying these victims.

DNA testing on each bone fragment has been attempted multiple times over the past 20 years. From the first step of pulverizing the bone into a fine
powder, to decalcifying the cells and extracting what little DNA is left, each step has been modified and advanced.

The first phase yielded a 38% success rate, meaning that DNA profiles were generated with enough alleles to reach the statistical threshold to identify.
Not all remains were linked to a reference sample, but at the very least, they could be identified should one be received in the future. The second phase
of DNA testing saw a change in the Short Tandem Repeat (STR) kit and a more robust bone grinding process. As a result, the success rate increased to
45%. The third phase began with the use of mini-STRs and a new bone optimization DNA extraction protocol. The success rate increased to 54%.
These samples were the most degraded and had been attempted during the previous two phases, which means the increased success rate was achieved
on samples that previously yielded no results. The fourth phase began in 2006 with 6,317 bones remaining negative from prior attempts. With new
grinding protocol, demineralization, and amplification technique, a 59% success rate has been observed. In addition, Y-chromosomal Short Tandem
Repeat (Y-STR), mitochondrial DNA, and Single Nucleotide Polymorphism (SNP) testing have all played a role during the four phases. As
advancements in testing protocols have been made, the results continue to improve, even when only the most challenging samples are left.

Some 2,400 fragments still provide little to no information. These are the remains that have been the most severely degraded by fire, water, heat, mold,
bacteria, insects, jet fuel, diesel fuel, and sunlight; all factors present at Ground Zero, making this not only the largest investigation, but also the most
difficult.

The necessity to improve protocols led to something else—using the experience gained to aid in the daily body identification cases, and to share this
knowledge with laboratories all over the world. DNA testing is the most conclusive mode of identification of fragmented and degraded human remains.
Through the efforts of the OCME to identify the unidentified, while equipped with experience garnered from 20 years of effort, this staff of scientists
is well prepared to optimize and disseminate this knowledge to relevant communities.

Further expansion on these techniques is possible, giving the ability to identify victims of mass fatalities that are impossible using traditional methods.
New technologies in the DNA field are rapidly evolving. Next-generation DNA sequencing is one such technology that can be applied to accelerate
victim identification by enabling the comprehensive analysis of DNA to become inexpensive and routine. These capabilities are the next step for World
Trade Center identification 20 years later.

DNA, 9/11, Bone
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A78 World Trade Center Data Analysis Project: 20 Years of Ongoing Identification Efforts

Bradley Adams, PhD*, New York City Office of Chief Medical Examiner, New York, NY; Julia Sommer, PhD, SNA International, Alexandria, VA;
Jennifer Odien, PhD, New York City Office of Chief Medical Examiner, New York, NY; Angela Soler, PhD, New York City Office of Chief Medical
Examiner, New York, NY; Christopher Rainwater MS, New York City Office of Chief Medical Examiner, New York, NY, Franklin Damann, PhD, DPAA,
Offutt Air Force Base, NE

Learning Overview: For the past 20 years the New York City Office of Chief Medical Examiner (OCME) has been continuously working to identify
the World Trade Center (WTC) victims who died on September 11, 2001. The work continues to this day. This presentation provides the results of a
data analysis project focusing on the identification trends from 9/11/2001 to 9/11/2021. The presented data were analyzed in collaboration with scientists
at the Defense POW/MIA Accounting Agency.

Impact Statement: For 20 years, the OCME has been analyzing victims’ remains from the 9/11 WTC attack in order to identify as many individuals
as possible. This presentation presents the findings from an analysis of these data spanning 20 years, specifically pertaining to victim identification
status and body fragmentation, among other parameters. The results will be useful for managing expectations with other large-scale mass fatalities.

On September 11, 2001, two planes struck the WTC towers, leading to their eventual collapse. The terrorist attack resulted in the death of 2,753 known
victims and the eventual recovery of 21,905 remains. Based on data pertaining to last known location, there are 1,510 victims associated with Tower
1; 736 victims associated with Tower 2; 87 victims associated with American Airlines Flight 11 (AA11) that impacted Tower 1); and 60 victims
associated with United Airlines Flight 175 (UA175) that impacted Tower 2. An additional 360 people died at different locations surrounding the WTC
site, in hospitals, or their location at the site is unknown. The reported values only reflect victims of 9/11 and do not include terrorists.

As of September 2021, the OCME’s efforts have resulted in the identification of 14,750 remains. Currently, there are still 1,106 known victims (40%)
who have never had any remains identified to them. Results show that 42% of the victims associated with Tower 1, 40% from Tower 2, 24% from
AA11, and 53% from UA175 remain unidentified.

Results show there is an association between last known location in the towers and identification status. Fewer individuals have been identified from
the floors impacted by the airplanes, specifically Floor 97 in Tower 1, which has a 34% identification rate, and Floors 82 and 83 in Tower 2, which
have 23% and 30% identification rates, respectively. The largest number of victims from a single employer worked at Cantor Fitzgerald, located in
Tower 1 on Floors 101-105, just above the impact site. To date, 285 of the 658 victims from Cantor Fitzgerald (43%) have never been identified. Aon,
located in Tower 2 just above the impact site on Floors 92, 93, and 98-105, has 51% of employees unidentified (88 unidentified; 87 identified). While
the exact location of all individuals cannot be known at the time the planes struck or the towers collapsed, data indicate a lower identification rate
associated with the areas of impact and above.

Among the WTC victims, there is a wide range of body fragmentation and variability in body completeness. While most identified victims have had
less than 10 remains associated to them, some individuals have had over 100 linked fragments. Data indicate that bodies associated with lower floors
are more complete than from upper floors. The high degree of body fragmentation has led to a heavy reliance on DNA testing. Approximately 93% of
the identified remains (13,725) have involved DNA analysis. As DNA testing becomes more sensitive, remains are periodically retested if they did not
previously produce a viable profile. Currently, there are 3,404 remains undergoing additional DNA testing. Only unidentified remains with associated
bone were selected for ongoing testing.

DNA testing provides three possible outcomes: (1) a new identification (first time remains identified to a victim); (2) linked remains (additional remains
linked to a previously identified victim); or (3) insufficient DNA (profile not generated). Trends show that the number of new identifications was
highest from 2001 to 2003 and by 2005 had plateaued, with most DNA results linking to previously identified victims. Between January 2006 and
September 2021, there have been 3,798 links to previously identified individuals and 49 new identifications. Using an Identification Accumulation
Curve (c.f species accumulation curve) and the Good-Toulmin Estimator, an additional 76 +/- 55 (95% confidence interval) new identifications are
estimated from the 3,404 samples, and the remainder would be links to previously identified victims. These results will be useful for managing
expectations as the identification work continues.

9/11, Victim Identification, World Trade Center
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A79  Victim Identification and the Notification Process: A 9/11 Family Member Perspective

Mary Fetchet, LCSW*, Voices Center for Resilience, New Canaan, CT

Learning Overview: Through this presentation, attendees will learn the complicated issues that victims’ families experience following acts of mass
tragedies and recommendations for improving the process and helping them navigate.

Impact Statement: Victims’ families require access to detailed information, support, and guidance during their initial and ongoing processes related
to the identification and notification process of their loved ones’ remains. They often require emotional and bereavement services subsequent to the
notification from an organization outside of the medical examiner’s office and other authorities involved with other aspects of the crime.

On September 11, 2001, 2,977 innocent individuals were murdered when 19 terrorists used four passenger planes as weapons to attack the United
States. Two thousand, seven hundred fifty-three died at the World Trade Center (WTC) site, 184 at the Pentagon, and 40 on United Airlines Flight 93
in Shanksville, PA. The victims’ families were geographically dispersed around the United States and in 90 countries abroad. This presentation will
focus on the victims’ family members whose loved ones died at the WTC site.

In the days following the attacks, family members were uncertain if their loved one was dead or alive. Accessing information was challenging, and
providing DNA samples was complicated. The recovery effort at the WTC site continued for nine months at multiple locations, lengthening the
collection of body parts, which impacted the identification and notification process. Despite these challenges, the New York City Office of Chief
Medical Examiner (OCME), led by Dr. Charles Hirsch, made a promise to the families that they would continue the identification and notification
process indefinitely.

In the immediate aftermath, a group of 9/11 family members met regularly with the OCME for updates on the collection of human remains and
advocated for a streamlined notification process. This process empowered family members to determine if, when, and how they received notifications.
Some families chose to be notified only once and some families chose to be notified every time there was a new identification. Some families decided
to have their loved ones remains in the repository located within the 9/11 Memorial.

Beyond the complexities of the notification process, victims’ families had to navigate complex systems and issues at a time when they were grieving.
Funerals, religious rituals, and burials were delayed. Memorial services were held without bodies to bury. Because families were geographically
dispersed, local authorities often conducted the collection of DNA samples and made notifications about new identifications. Often these local officials
were untrained and support services were not provided to help guide the family. Multiple notifications have led to complicated decisions related to the
burial process. In some circumstances, severed relationships between family members, especially spouses and parents of the deceased, have led to
questions about the transfer of rights from the next-of-kin to claim remains.

Twenty years following the attacks, over 1,100 of the 2,753 victims at the WTC site have not yet been identified. Dr. Barbara Sampson, Dr. Hirsch’s
predecessor, and her dedicated team at the OCME have maintained the promise that the identification process will continue. With the passage of time,
special consideration has to be given when making new notifications to the next generation of families. In retrospect, the OCME staff has demonstrated
caring and compassion in their interactions with 9/11 families. Through the OCME’s collaboration with Voices Center for Resilience (VOICES), the
families have been supported throughout the notification process to help mitigate complicated mental health issues that many families experience due
to the horrific deaths of their loved ones.

In the aftermath of 9/11 and other acts of mass violence, victims’ families are grieving, yet they are often required to navigate complicated issues
related to the processes in identifying, recovering, and interring the remains of their loved ones. This presentation will cover the first-hand experience
of a 9/11 family member, and the perspectives she’s gained through her work in providing long-term support for thousands of 9/11 families. This
presentation will also draw upon her expertise in supporting communities impacted by other tragedies and parallels to the experience of those who
recently lost a loved one following the COVID-19 pandemic.

9/11 Victims’ Families, Human Remains Notification, Bereavement
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A80  Geophysical Imaging of Buried Human Remains in a Mass Grave Experimental Setup

Kennedy Doro, PhD*, The University of Toledo, Toledo, OH; Amar Kolapkar, The University of Toledo, Toledo, OH,; Carl-Georg Bank, PhD,
University of Toronto, Toronto, Ontario, Canada; Daniel Wescott, PhD, Forensic Anthropology Center, Texas State University, San Marcos, TX;
Hayley Mickleburgh, PhD, Department of Cultural Sciences, Linnaeus University, Kalmar, Smaland, Sweden

Learning Overview: After attending this presentation, attendees will have learned how measured geophysical anomalies associated with a mass grave
experiment vary with time after burial. A comparison of temporal changes in geophysical signals with soil and climatic variables will also be presented.
Ultimately, this presentation will highlight and compare the use of different non-invasive geophysical techniques, including electrical resistivity
tomography, electromagnetic, self-potential and ground penetrating radar for locating mass graves and monitoring the spatio-temporal changes around
them.

Impact Statement: Robust and reliable non-destructive (i.e., without excavating) methods of locating mass graves are important as logistical
restrictions and security issues can mean that destructive techniques are not always feasible or desirable options. This project will contribute to existing
knowledge on the detection of mass graves by monitoring landscape/soil changes throughout the experiments using geophysical techniques and by
evaluating the validity and reliability of these methods to detect the presence of a mass grave with human bodies throughout different stages of
decomposition.

Geophysical methods provide non-destructive approaches for detecting anomalies that provide investigative leads to clandestine individual and mass
graves.!? Studies on investigating the use of geophysical techniques for locating graves and monitoring human decay have mostly relied on proxies
such as pigs, while case applications, though with promising results, are not without uncertainties.>* The success rates have been dependent on seasonal
variations, with their effects yet to be rigorously tested. These create uncertainties with open questions such as: How do geophysical anomalies resulting
from buried human remains vary with time as the body decays? How do changes in soil properties around decaying bodies correlate with measured
geophysical signals? What effects do climate variables have on measured geophysical signatures? What methods are more suitable at the different
decay stages? To investigate these research questions, this study hypothesized that the burial and decay of human remains with time cause changes in
the soil physical and biochemical properties, including electrical conductivity, temperature, pH, and redox potential around them. These changes in
contrast to their surrounding soils create measurable anomalies in the soil bulk geophysical responses, including electrical conductivity and dielectric
permittivity.

To investigate the above hypothesis, this study was conducted as part of a novel, interdisciplinary mass grave experiment established in May 2021
consisting of a mass grave with six willed/donated human remains, an empty control mass grave, three individual graves with a human remain in each,
and an empty control individual grave. Prior to establishing the graves, this study conducted background measurements of Electrical Resistivity
Tomography (ERT), Electromagnetic (EM) and Ground-Penetrating Radar (GPR) while soil profiles were analyzed in situ after excavating the graves.
All the graves are also instrumented with soil sensors for monitoring temporal changes in soil moisture, temperature, and electrical conductivity in situ.
Geophysical measurements of ERT, EM, and GPR were repeated two days, as well as one and two months, after burial while further measurements
are planned on a bi-monthly basis for the next 15 months.

Results obtained to date show over a 20 percent decrease in electrical conductivity measured from EM imaging and an increase in resistivity measured
from electrical resistivity imaging immediately after burial with the resistivity decreasing over time within the graves with human remains. GPR profiles
also consistently show distorted reflectors and hyperbolas indicative of ground disturbances and the presence of human remains.

This presentation will highlight the experimental design, field implementation, and results of this study and discuss their implications for using
geophysical methods as non-destructive techniques to guide the detection of clandestine graves.

Reference(s):

I Knaub, M.M. 2019. Mass Grave Detection with the Use of Geophysics. Chancellor’s Honors Program Projects.

https://trace.tennessee.edu/utk chanhonoproj/2302.

Blau, S.; J. Sterenberg; P. Weeden; F. Urzedo; R. Wright; C. Watson. 2018. Exploring non-invasive approaches to assist in the detection of
clandestine human burials: Developing a way forward. Forensic Sciences Research 3(4):304-326.

Pringle, J.K.; Stimpson, I.G.; Wisniewski, K.D.; Heaton, V.; Davenward, B.; Mirosch, N.; Spencer, F.; Jervis, J.R. 2020. Geophysical monitoring
of simulated homicide burials for forensic investigations. Sci Rep 10, 7544. https://doi.org/10.1038/s41598-020-64262-3.

Novo, A.; Lorenzo, H.; Rial, F.I.; Solla, M. 2011. 3D GPR in forensics: Finding a clandestine grave in a mountainous environment. Forensic Sci
Int. 204(1-3):134-8. doi: 10.1016/j.forsciint.2010.05.019.

Forensic, Geophysics, Mass Grave
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A81  An Actualistic Experimental Replication of a Small-Sized Mass Grave: A Taphonomic Study Aimed at
Developing Virtual Training Tools, Advancing Methods of Human Identification, and the Detection and
Documentation of Mass Graves

Hayley L. Mickleburgh, PhD*, Linnaeus University, Kalmar, Sweden and Forensic Anthropology Center, Texas State University, San Marcos, TX;
Michael B. Alexander, PhD, Forensic Anthropology Center, Texas State University, San Marcos, TX; Kennedy O. Doro, PhD, University of Toledo,
Toledo, OH; Shari L. Forbes, PhD, Université du Québec a Trois-Rivieres, Trois-Rivieres, Canada; Andrew L. Ford, MSc, Bournemouth University,
Bournemouth, United Kingdom,; Sarah Gino, MD, Universita del Piemonte Orientale, Novara, Italy; Timothy P. Gocha; PhD, Forensic Anthropology
Center, Texas State University, San Marcos, TX; Lisette M. Kootker, PhD, Vrije Universiteit Amsterdam, Amsterdam, Netherlands andCo van Ledden
Hulsebosch Centre (CLCH), Amsterdam, Netherlands; Noemi Procopio, PhD, E Northumbria University, Newcastle, United Kingdom,; Eugene
Robinson, Forensic Anthropology Center, Texas State University, San Marcos, TX; Daniel J. Wescott, PhD, Forensic Anthropology Center, Texas
State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will have learned how actualistic experiments can contribute to the refining and
testing of methods and techniques used during the investigation of mass graves, as well as training in mass grave excavation and documentation. This
presentation highlights how expertise from forensic archaeology, forensic anthropology, forensic isotopes, forensic chemistry, forensic proteomics,
metabarcoding, geophysics, human remains detection canine research, and remote sensing are combined to support humanitarian forensic science.

Impact Statement: The presentation aims to contribute to the development, testing, and validation of scientific methods for mass grave investigation
by increasing current knowledge and understanding of mass grave taphonomy. Specific objectives include developing and refining detection and
documentation techniques, investigating the potential of proteomic and microbial biomarkers for more precise and accurate Postmortem Interval (PMI)
and age-at-death estimation, and evaluating diagenesis and alteration of isotopic signatures of different human tissues. Each of the subprojects will
generate recommendations for documentation, sampling, and analysis protocols. These, as well as the 3D documentation of the donors and graves
during the experiment, form the basis for a 3D virtual training tool that will function as a teaching aid to demonstrate the complex taphonomy of mass
graves and provide guidance on choices made during excavation.

This presentation introduces an actualistic study replicating a small-sized mass grave with donated human remains at the Forensic Anthropology Center,
Texas State University (FACTS) and presents the results of the first phase of development of a 3D virtual training tool for mass grave excavation and
documentation. The “Mass Grave Project” aims to advance methods of detection, documentation, and analysis of mass graves and the human remains
within them. The experiment is designed to enable comparison of mass grave and individual grave contexts and increase understanding of the effects
of the environment and taphonomic variables, such as weather and soil properties. It examines the effects of burial and decomposition of multiple
bodies in close proximity on the preservation and recovery of human tissue biomarkers and potential transference between individuals within mass
graves. This project includes four core research areas (subprojects): (1) detection and location, (2) documentation, (3) methods supporting human
identification, and (4) training—development of a virtual 3D training tool.

In May 2021, a mass grave (six donors), a control mass grave (no donors), three individual graves, and one individual control grave were placed at the
Forensic Anthropology Research Facility, San Marcos, TX. The graves are being monitored in situ over a period of 18 months, after which they will
be excavated. Human tissue and environmental (soil, vegetation) samples were collected prior to burial. Soil samples, Volatile Organic Compounds
(VOCs), and remote and geophysical data are being collected from the graves at intervals throughout the experiment. Temperature, moisture, and
electrical conductivity are monitored by soil sensors. Prior to and during burial, the donors, graves, and environment were documented in 3D using
Computed Tomography (CT) scanning and photogrammetry. The results of the first three subprojects, combined with the 3D data generated in the
experiment, provide research-based educational materials that are used to develop a 3D virtual training tool for documentation and excavation of mass
graves.

The 3D virtual training tool will be made available to international humanitarian organizations involved in mass grave investigation. The first phase of
development of the training tool consists of a 3D virtual environment combining data from different 3D documentation methods (CT scanning, [aerial]
photogrammetry, 360-degree environment capture, laser scanning) collected prior to and during burial. The 3D environment and interactive modules
are developed using 3D modeling, animation, and videogame engine software. This presentation demonstrates the virtual environment and shows how
initial results from the subprojects are incorporated into the training tool.

Mass Grave, Experimental Taphonomy, Method Development and Training
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A82  Open Source Geographic Information Systems (GIS) Models for Clandestine Mass Grave Prediction in
Developing vs. Industrialized Countries

Perla Santillan, MSFS*, Office of the Chief Medical Examiner, Richmond, VA; Tal Simmons, PhD, Virginia Commonwealth University, Richmond, VA

Learning Overview: After attending this presentation, attendees will have a better understanding of how open source tools can assist in the location
of mass graves in both developing and more industrialized countries.

Impact Statement: This presentation will impact the forensic science community by comparing the application of GIS to the location of clandestine
graves in two countries, developing and industrialized, that have undergone conflict.

The location of clandestine graves, whether individual or mass, is often critical to prosecution of perpetrators, community recovery, and familial closure.
Traditional methods of post-conflict grave location include, among others, witness testimony, extensive ground searches with probes and/or ground
penetrating radar, and expensive purchases of satellite imagery, if available. While the use of GIS for grave mapping has been attempted in the post-
conflict context, these previous efforts have primarily relied on commercially purchased and licensed GIS programs, which may be beyond the
economic means of most Non-Governmental Organizations (NGOs) and families searching for missing persons.!

Using open source data, systems, and tools, such as the open source QGIS and open source maps, proved to be user friendly for both countries used in
this comparison.? Organizations or groups wanting to explore the use of these tools may not feel intimidated by the complexity or programs requiring
purchase and licensing. Additionally, using QGIS allowed manipulation and visualization of data to gain further insights.

In Guatemala the civil conflict and killings originated in the 1960s and lasted until the 1980s, revolving around both ethnic and socioeconomic factors;
conflict predominantly occurred in less-developed rural areas. In this country, the intersection of roads, waterways, and points of interest (e.g., churches,
plazas, etc. within possible towns, found by use of transformations in QGIS) were the best predictors of clandestine grave locations.? These three
features eliminated ca. 90% of the geographic area of the country. Thus, this model alone decreased the area needing to be searched and defined its
boundaries, providing both searchers on the ground and those using satellite imagery considerably less territory to cover.

In Bosnia, as expected, the model generated from the Guatemalan data did not perform well due to several factors, including the greater infrastructure
in the areas of the country where killings (1991-1995) took place. The intersection of roads, waterways, and points of interest in Bosnia eliminated
almost none of the country’s area. Another difference affecting the model was the number of victims per grave, which ranged from 40 to 1,751, whereas
in Guatemala, the model included graves containing 5 to 150 victims.* The Bosnian data also links victims found in clandestine graves to known
execution sites, primary graves, and secondary graves, enabling the exploration of distances from origin to disposal. These differences highlight that
background information (e.g., resources available to the perpetrators) and the geographic nature of the conflict is crucial to model development and
more studies of this type need to be conducted on existing data in order to refine and enhance the utility of predictive models.

Reference(s):

I Congram, D.R.; Kenyhercz, M.; Green, A.G. (2017) Grave mapping in support of the search for missing persons in conflict contexts. Forensic

Science International 278 (2017): 260-68.

QGIS Development Team (2021). QGIS Geographic Information System. Open Source Geospatial Foundation Project. Http://Qgis.Osgeo.Org.

Santillan, P.; Edwards, S.; Swall, J.; SImmons, T. (in press) Mass Grave Localization Prediction with Geographical Information Systems in

Guatemala and Future Impact. Journal of Forensic Science (expected publication January 2022).

4 Interactive Map Of Mass Graves From The Wars In The Former Yugoslavia-2020. Bitter Land.
https://massgravesmap.balkaninsight.com/map/.

Open Source, GIS, Mass Grave
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A83  The Detection of Clandestine Graves in an Arid Environment Using Unmanned Aerial Vehicle (UAYV)
Remote Sensing

Abdullah Alawadhi, MSc*, Liverpool John Moores University, Liverpool, Merseyside, United Kingdom, Constantine Eliopoulos, PhD, Liverpool John
Moores University, Liverpool, Merseyside, United Kingdom

Learning Overview: After attending this presentation, attendees will have a better understanding of the effectiveness of using different imaging
techniques assisted by UAVs in narrowing the search area of possible recent and old gravesites in arid environments.

Impact Statement: This presentation will impact the forensic science community by improving the current grave detection methods in arid
environments, which will be an excellent addition for all the agencies involved in the detection of burial sites.

Several countries in the Middle East have suffered from armed conflicts that resulted in many clandestine mass graves.' Covering a large land area and
thoroughly searching it for a possible burial site places a significant demand on both human and financial resources.

This research was carried out in Kuwait, a country known for its arid environment, using different imaging sensors mounted on UAVs to help improve
the current grave detection methods in an arid climate. Multiple single graves and a mass grave with sheep carcasses were simulated in a fenced Kuwaiti
desert area. Pigs have always been the first analog choice to simulate human bodies when it comes to conducting forensic experiment; however, since
pigs are not available in Kuwait, sheep would be the closest equivalent available to use.? It is not the first time other mammals have been used when
conducting such experiments.? The results obtained from the analysis of the acquired data confirm the effectiveness of such technology in detecting
burial sites. They support and favor the proposed aims and objectives of the research. Differences in elevation between the graves and their surroundings
were identified. Also, the analysis of the images captured with the multispectral sensor revealed a slightly noticeable variation in the Normalized
Difference Vegetation (NDVI) index. Furthermore, both the Red/Green/Blue (RGB) and multispectral sensors were used successfully to detect surface
anomalies on and around the graves.

The results from analyzing the data captured using thermal imaging also support the view that temperature variation between the graves and their
surroundings exists. Subsequently, the calculation of Temperature Vegetation Dryness Index (TVDI) confirmed the effect of buried cadavers that
produced a difference in soil moisture in the grave area.

The goal of this research is to develop a cost- and time-effective burial detection method that can be used in an arid climate.

This research affects many countries in the Middle East region, which in the past decades have suffered from war conflicts and human rights violations
resulting in many clandestine graves. It is hoped that the present research will help locate these graves and identify the missing individuals, bringing
closure to their families.

Reference(s):

I~ Schuldenrein, J.; Trimble, M.K.; Malin-Boyce, S.; Smith, M. 2017. Geoarchaeology, Forensics, and the Prosecution of Saddam Hussein: A Case
Study from the Iraq War (2003-2011). Geoarchaeology, 32, 130-156.

2 Matuszewski, S.; Hall, M.J.R.; Moreau, G.; Schoenly, K.G.; Tarone, A.M.; Villet, M.H. 2020. Pigs vs people: the use of pigs as analogues for

humans in forensic entomology and taphonomy research. International Journal of Legal Medicine, 134, 793-810.

Kalacska, M.E. 2009. The Application of Remote Sensing for Detecting Mass Graves: An Experimental Animal Case Study from Costa Rica.

Journal of Forensic Sciences, 54, 159-167.

Forensic Anthropology, Remote Sensing, Clandestine Graves
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A84  Continuing to Shift the Forensic Anthropology Paradigm: Let’s Be Realistic!

Dennis Dirkmaat, PhD*, Mercyhurst University, Erie, PA; Luis L. Cabo, MS, Mercyhurst University, Erie, PA; Joe Adserias-Garriga, PhD, Mercyhurst
University, Erie, PA, USA

Learning Overview: After attending this presentation, attendees will have a better understanding of the recent paradigm shift in goals and roles of
forensic anthropology within the medicolegal community.

Impact Statement: This presentation will impact the forensic science community by presenting a detailed review of the state of the field of forensic
anthropology in 2022.

A few years ago, American Forensic Anthropology stepped back to reconsider its components as a scientific discipline. One of the most visible results
of this reevaluation was the change of the name of the corresponding AAFS section, from Physical Anthropology to just Anthropology. Most
immediately, this change was intended to acknowledge the growing importance of forensic archacology and forensic taphonomy as two of the essential
components of the field. The adoption of these two components in the past three decades increased the range and depth of data collection in the field
and the hypotheses that this discipline was able to construct and confront. At a deeper level, the change implicitly acknowledged a paradigm shift in
forensic anthropology, from an applied, lab-based discipline aimed exclusively at victim identification to a much broader fully scientific one concerned
also with the reconstruction of past events.

These changes have generated healthy and fruitful discussions on the most academic aspects of this field, from desired research lines or course curricula
to changes in the professional certification requirements. However, it is also necessary to again take a step back to consider how these changes should
translate into the practical role in the investigative process and within the forensic community. This is especially true with respect to the needs and
expectations of those stakeholders whom we are supposed to assist in that process. Why do law enforcement and coroners invite us into the forensic
investigation? What do they think forensic anthropologists can add to the investigative process, and what in our specific skillset can meet those needs
and expand those expectations to better fit what modern forensic anthropology can actually offer?

The answer to these questions reveals that it may be useful to divide the skillset of forensic anthropology into two different but interrelated sets of
capabilities, useful both to guide the development of this field and to communicate more efficiently what forensic anthropologists can do for coroners,
medical examiner offices, and law enforcement agencies.

The first subdiscipline or set of capabilities is the classic one, focused on aiding in victim identification through osteological analyses. It is likely what
comes to the mind of law enforcement and other medicolegal professionals when thinking of forensic anthropology. Constructing a biological profile,
noting unique features to help narrow the missing person list; and maybe analyzing bone trauma at the lab. This subdiscipline can be called Biological
Profile Assessment.

The other set of skills and subdiscipline is concerned with reconstructing the history of, primarily, the outdoor scene. This is termed Outdoor Crime
Scene Reconstruction, which refers to the reconstruction of the chain of events surrounding death and emplacement of the decedent, focusing primarily
on the role that humans may have played in those events and during the forensic taphonomic interval. This component requires the classic osteology
skills for evaluating forensic significance, and subsequent laboratory analysis of biological profile and trauma analysis. But it also requires forensic
archaeology for locating and documenting spatial distribution of the evidence, scene and event context, and hypotheses of association. Finally, it
requires forensic taphonomy to tie the room together and provide the background, data, and scope (from disciplines apart from forensic anthropology)
to scientifically assess the potential human role in the death, deposition, and post-depositional disturbance events.

Forensic Anthropology, Forensic Taphonomy, Outdoor Crime Scene Reconstruction
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A85  Pair-Matching Commingled Femora: Applying Geometric Morphometrics to Detect Shape Similarities in
Human Femora

Christina Recheis*, Cranfield Forensic Institute, Cranfield University, Shrivenham, Oxfordshire, United Kingdom; Roland Wessling, MSc, Cranfield
Forensic Institute, Cranfield University, Shrivenham, Oxfordshire, United Kingdom

Learning Overview: After attending this presentation, attendees will gain an understanding of how geometric morphometrics can be applied to digitally
collected landmark datasets and how it can be utilized to pair-match human femora and aid in the resolution of commingled cases.

Impact Statement: This presentation will impact the forensic science community by presenting the new approach of resolving commingled remains
based on shape similarities of paired elements by using 3D models from scan data. It provides a basis for increasing the accuracy of pair-matching and
extending it to other skeletal elements. By using 3D models generated from Computed Tomography (CT) scans or scans from structured light scanner
systems, a simultaneous digital collection can be created that can be accessed anywhere and shared more easily among investigators.

Commingled remains are found in a multitude of contexts, such as mass graves, mass disasters or ossuaries. Large-scale commingled cases especially
can pose major challenges and their resolution is dependent on the examining experts and available resources. With the progressing digitization of
science, virtual anthropology offers an application possibility for analytical methods like geometric morphometrics that can help face challenges like
the resolution of commingled remains. Applying shape analysis to the investigation of bilateral (a)symmetry has already been shown to be effective in
certain commingled cases for some skeletal elements when used with 2D images and manual landmark selection.!

Geometric morphometrics is a landmark-based approach to analyze the shape of a structure. Based on 2D or 3D landmark data in the form of Cartesian
coordinates, shape is preserved and compared between two samples to evaluate their distance, called the Procrustes distance to each other.?

The aim of this research is to show that geometric morphometrics can be used to identify the femora of one individual among commingled remains. It
aims to show how landmark data can be collected digitally and semi-automatically from 3D femur models as input for the geometric morphometrics
method. Semi-automatic detection of landmarks using an algorithm limits the inter- and intra-observer error as opposed to a completely manual
selection. This presentation demonstrates how this can be used as a criterion for pair-matching femora and reducing the inter-observer error inherent
with approaches like visual pair-matching.

This study analyzing 18 landmarks and 8 shapes across the femoral surface show a statistically significant (»<0.001, single-factor Analysis of Variance
[ANOVAY]) shape difference between correctly matched and incorrectly matched pairs. This already reduces the number of potential matches down to
a few possible pairs that the anthropologist must investigate and rule out based on other approaches.

Thus, geometric morphometric offers a valuable addition to conventional methods and is a promising tool in the investigation of commingled remains.

Reference(s):

I Garrido-Varas, C.; Rathnasinghe, R.; Thompson, T.; Savriama, Y. (2015) A new method to Pair-match Metacarpals Using Bilateral Asymmetry
and Shape Analysis. Journal of Forensic Sciences, 60(1).

2 Bookstein, F.L. (1991) Morphometric Tools for Landmark Data. New York: Cambridge University Press.
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A86  Digital Pair-Matching Based on a Mesh-to-Mesh Comparison of 3D Images

Yangseung Jeong, PhD*, Middle Tennessee State University, Murfreesboro, TN; Eun Jin Woo, PhD, Sejong University, Seoul, Korea; Charlene
Sullivan, BS, Middle Tennessee State University, Murfreesboro, TN, Omar Ali, BS, Middle Tennessee State University, Murfreesboro, TN, Marcus
Luciano, Middle Tennessee State University, Murfreesboro, TN, Yuryang Jang, PhD, Ministry of National Defense Agency for KIA Recovery &
Identification, Seoul, Korea

Learning Overview: After attending this presentation, attendees will have learned how to perform a pair-matching of bilateral bones via mesh-to-
mesh comparisons using 3D image data. Additionally, attendees will understand that this new method will be useful for quantifying the degree of
asymmetry of paired bones as well as segregating commingled skeletal remains recovered in a forensic context.

Impact Statement: This presentation will impact the forensic science community by suggesting a new objective pair-matching method that will not
only enhance the accuracy of segregation of commingled remains but also overcome the drawbacks associated with traditional pair-matching methods.

Forensic anthropologists often encounter a challenge where multiple human skeletal remains are recovered in a commingled state. Without accurate
segregation of commingled remains into individuals, the accuracy of subsequent forensic analyses will be compromised. Pair-matching is one of the
popular segregation methods based on the similarity/dissimilarity of the shape and size of bilateral bones. The idea behind the method is that the within-
individual discrepancies of the bones should be smaller than the between-individual discrepancies. Traditional pair-matching methods have their own
limitations. For example, visual pair-matching is not free from an issue of subjectivity and its accuracy likely depends on the researchers’ personal
training and experience level significantly.! Osteometric pair-matching also has multiple statistics-related drawbacks.? The purpose of this research is
to generate a new objective pair-matching method based on the mesh-to-mesh comparisons of bilateral bones using their 3D images

Computed Tomography (CT) images of the upper and lower limb bones from 106 Korean individuals (55 females, 51 males) were obtained from the
Digital Korean Project (http://dk kisti.re.kr/). The mean ages are 50.9 years (SD=9.8 years) and 53.9 years (SD=8.1 years) for males and females,
respectively. After mirroring all left bones using Meshmixer®, each of the mirrored bones were overlapped/aligned with the corresponding right bones
from the same individuals using CloudCompare®. In addition, 94-150 pairs from different individuals were randomly selected and compared in the
same way. Then, the mean and standard deviation of the distances (Dmean and Dsq, respectively) between corresponding faces of the overlapped bones
were calculated. To calculate the probability of a pair of bones belonging to a single individual or different individuals, the logistic regression analysis
was carried out where the Dmean and/or Dsq were used as variables.

The results show that both the Dmean and Ds are lower in the within-individual pairs (0.55mm-0.85mm and 0.48mm-0.78mm for Dmean and Dsd,
respectively) than in the between-individual pairs (1.14mm-3.12mm and 0.89mm-2.09mm for Dmean and Dsq, respectively) for all bones. Overall, the
Dmean and Dsq are lower in females than males, which indicates that female bones tend to be more symmetric. Within an individual, the lower limbs
tend to be more asymmetric than the upper limbs. Logistic regression models yield the Correct Classification Ratios (CCR) ranging between 89.8%
(variable: Dsa of radius) and 100% (variable: both Dmean and Dsa of humerus) for males and between 74.6% (variable: Dsa of humerus) and 96.0%
(variable: Dmean and Dsd of tibia) for females.

This study suggests a new method to quantify the asymmetry/symmetry of bilateral bones using 3D images of the Korean population. The result of this
study will particularly contribute to an accurate segregation of commingled skeletal remains in an objective way.

Reference(s):

I LeGarde, C.B. 2019. Preliminary findings from a visual pair-matching study in a large commingled assemblage. Forensic Anthropol 2019;
2:65-71.

Fancourt, H.S.M.; Lynch, J.J.; Byrd, J.E.; Stephan, C.N. Next-generation osteometric sorting: Using 3D shape, elliptical Fourier analysis, and
Hausdorff distance to optimize osteological pair-matching. J Forensic Sci 2021;66(3):821-836.
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A87 Expanding Lines of Evidence: Contextualizing Open Forensic Cases to Enhance Identification Efforts in
Texas

Molly Kaplan, MA*, Texas State University, San Marcos, TX; Shelby Garza, MA, Texas State University, San Marcos, TX; Jennifer Barron, MLitt,
Texas State University, San Marcos, TX; Michelle Hamilton, PhD, Texas State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will better understand of the importance of pursuing contextual identifications for
long-term unidentified decedents.

Impact Statement: This presentation will impact the forensic science community by exemplifying how unresolved forensic anthropological cases in
Texas can be further characterized using geospatial, archival, and biocultural data to further identification efforts.

Marginalization and structural inequities that affect people in life can also impact their postmortem treatment in the investigative sphere. Disparities in
resource allocation, case prioritization, and conscious and unconscious biases within forensic science, law enforcement, and medicolegal agencies
influence the degree of sustained focus a case may receive. Particularly for the long-term dead, a lack of traceable antemortem information, absence of
comparative DNA samples, and limited postmortem data often make positive identification extremely difficult, if not impossible. The current
presentation argues, however, that investigating these cases should remain a priority and should be carried out by incorporating additional lines of
evidence that go beyond the traditional biological profile.

This presentation explores the potential use of non-traditional contextual information via open forensic cases currently housed at the Forensic
Anthropology Center at Texas State University (FACTS). The study examines a selection of open cases, ranging from 1967 to 2014, representing at
least 81 unidentified individuals who have been transferred to FACTS custody from various medicolegal agencies and legal jurisdictions. Cursory
analyses suggest that 18 of these cases (22.2%) are likely archaeological in origin and should be repatriated accordingly, while one case is non-human
and has been de-accessioned. The remaining 62 cases are of medicolegal significance, and, of these, only 25 (40.3%) have recorded dates of recovery,
while 45 (72.6%) have provenience data in the form of county jurisdictions. Fifty-two cases (83.9%) also have associated case numbers from law
enforcement or other agencies, while six cases (9.7%) have associated law enforcement reports, and four (6.5%) have available scene photographs.
Eight cases (12.9%) have evidence of DNA submission, but only two cases (3.2%) have traceable National Missing and Unidentified Persons System
(NamUs) case numbers. These inconsistencies in case documentation highlight systemic roadblocks to identification that often characterize the long-
term unidentified, especially in academic institutions where personnel turnover is steady and there is an overreliance on institutional memory.

This research seeks to utilize geospatial, demographic, and records data in order to generate a more holistic characterization of this unidentified
population to inform potential new investigative directions. By cross-referencing state and county missing and unidentified persons data in Texas with
geographic information on socioeconomic status, mental health, Uniform Crime Reporting statistics, and migration and migrant death rates, the present
study examines various biocultural profiles that could potentially supplement unknown persons cases with additional pathways to identification.

The goal of this presentation is to demonstrate the potential application of contextual data to unresolved casework. The integration of disparate types
of biocultural, geospatial, and archival information may serve to further characterize unknown individuals when no positive identification is
forthcoming, even after the biological profile has been estimated, the remains have been entered into NamUs, and DNA samples submitted. The
prioritization of long-term open cases is a way to pursue expanded humanitarian definitions of identity and justice, while broadening the role of forensic
anthropologists as scientific investigators and identification specialists.

Forensic Anthropology, Contextual Identification, Open Case Investigation
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A88  Addressing Informational Gaps in Family Reference Sample Practices for Transnational Missing Persons’
Cases

Diana Madden MA, Lurie Children’s Hospital, Chicago, IL; Zecilly Guzman, BS, Lurie Children’s Hospital, Chicago, IL; Courtney C. Siegert, MS,
Texas State University, San Marcos, TX; M. Katherine Spradley, PhD, Texas State University, San Marcos, TX; Sara H. Katsanis, MS*, Lurie
Children’s Hospital and Northwestern University, Chicago, IL; Annika Larson, Smith Child Health Outcomes, Research, and Evaluation Center and
Lurie Children’s Hospital, Chicago, IL and Northwestern University, Evanston, IL

Learning Overview: After attending this presentation, attendees will understand how a novel social science research strategy was used to document
challenges, leading to the development of informational resources.

Impact Statement: This presentation will exhibit an educational resource to address informational gaps in family reference sample collection practices
for transnational DNA identification.

When people go missing in United States border states, families and professional stakeholders may not know how best to report a missing person or
how to provide family reference samples for DNA identification of deceased migrants. Navigating a lengthy, open-ended missing person search, both
families and stakeholders would benefit from improved understanding of family reference sample management practices and increased awareness of
the options for families seeking their relatives.

To better understand the challenges faced in cross-border DNA identifications, the study team developed an empirical research strategy to collect
qualitative and quantitative data to assess stakeholders’ challenges, varying priorities, and points of agreement on solutions, as well as gaps in data
necessary to inform policies and practices. In 2020, 26 professional stakeholders were convened for a semi-structured “stakeholder forum.” This
strategy combined a focus group approach to gather perspectives from stakeholders with similar interests with a community forum approach to collect
themes. A pre-forum questionnaire, the forum discussions, and audience response questions were collected and coded for challenges and proposed
solutions, yielding 79 challenges and 36 solutions. The challenges and solutions were formulated into 44 challenge statements under six categories and
24 solution statements under four categories for post-forum testing in a modified-Delphi analysis. Stakeholders attending the forums were invited to
rank the priority of challenge statements and viability of solution statements via Likert scales, providing comments on their reasoning. Rankings from
the 15 respondents were evaluated for consensus across stakeholder types, and comments were assessed for commonalities and differences. Ten of the
challenges were grouped for ranking under “Education and Communication,” the top two with consensus being “long turn-around time for matches”
and “inadequate communication with families while investigations are ongoing.”

Partly motivated by the need for improved communication on these practices, the academic BorderDNA working group formed to develop unbiased
educational resources on three related applications of DNA at the United States border, including for transnational missing persons. Guided by a master
menu of target audiences, product types, and dissemination outlets, the group created an animated video short for families on how to provide family
reference samples for transnational DNA identifications. The video aims to educate viewers on: (1) the overall process for use of family reference
samples to identify deceased persons; (2) the options available to families to provide family reference samples to the Combined DNA Index System
(CODIS) or a private database; (3) the privacy and security protections afforded DNA data; and (4) who should provide family reference samples.

An effective resource should not only address educational gaps; it should also be calibrated to reach audiences enmeshed in a multi-stakeholder context.
This entails an unbiased presentation of facts and contexts that remains compassionate and trauma informed. The working group innovated an iterative
process to develop and test the content of its resources. First, drafts are shared within the neutral academic working group, which brings unbiased,
diverse content expertise. Then, final drafts are shared with potentially biased but contrasting representative expert stakeholders for feedback and
further refinement by the working group.

This research exemplifies how an empirical research strategy can directly inform the development of unbiased resources. This is an evolving model for
identifying challenges and bridging knowledge gaps in a complex multi-stakeholder context.

Family Reference Samples, Missing Persons, Social Science
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A89  Practitioner Attitudes Toward the Management of Unidentified Human Remains in the United States

Jennifer E. Spence, PhD*, Tulane University, New Orleans, LA; Courtney Siegert, MA, Texas State University, San Marcos, TX; Petra Banks, MA,
Texas State University, San Marcos, TX; Devora Gleiber, MA, Texas State University, San Marcos, TX; Justin Z. Goldstein, MA, Texas State University,
San Marcos, TX; Sophia Mavroudas, MA, Texas State University, San Marcos, TX; Mariah Moe, MA, Texas State University, San Marcos, TX; Emilie
Wiedenmeyer, MA, Texas State University, San Marcos, TX, Kate Spradley, PhD, Texas State University, San Marcos, TN

Learning Overview: This research contributes to the investigation of policy and practice regarding Unidentified Human Remains (UHR) in the United
States by examining factors that facilitate the management and identification of UHR cases.

Impact Statement: This presentation educates attendees about medicolegal practitioners’ attitudes toward management of UHR—including awareness
of laws, assessment of whether these laws are adequate, and degree of satisfaction with how agencies handle UHR cases—and what factors influence
these perspectives.

Although identifying human remains is essential for legal, ethical, and humanitarian reasons, UHR cases pose a major ongoing challenge in the United
States. In 2007, the National Institute of Justice declared the number of missing persons and unidentified dead a “silent mass disaster over time,” with
the magnitude of the problem overwhelming local and state capacity to respond effectively.! Unlike mass disasters typically associated with sudden
events, the missing and unidentified crisis in the United States spans decades. Between 1980 and 2004, for instance, the remains of approximately
10,300 UHR were reported to the United States National Death Index.? Currently, the remains of around 4,400 unidentified individuals are recovered
annually in the United States, with roughly a quarter of those still unidentified after one year.?

State laws typically govern how UHR cases are handled. In the absence of such laws, institutional policy provides guidance. Because medicolegal
practitioners are charged with upholding these laws and policies, they provide critical insight into understanding the challenges and issues related to
the management and identification of UHR. Therefore, to assess the attitudes of practitioners toward the management of UHR cases, an online
anonymous survey was disseminated to members of the American Academy of Forensic Sciences (AAFS) (Anthropology, General, and
Pathology/Biology Sections); members of the American Board of Medicolegal Death Investigators (ABMDI); and Medical Examiners (MEs), coroners,
and law-enforcement officials with publicly available contact details. In addition to professional demographic information, recipients were asked to
comment on the adequacy of existing state laws and office policies regarding UHR and their awareness of and degree of satisfaction with these laws.

One hundred eighty-six individuals responded to the survey (AAFS n=85, AMBDI n=7, Other n=94). Most responses (51.6%) were from coroners,
followed by MEs (32.8%), sheriffs (4.8%), educational institutions and law-enforcement agencies (3.2% each), and other agencies (4.3%). Respondents
whose offices provided training related to state policy for dealing with UHR were equally divided between yes and no (48.3% each), with 3.3% unsure.
Almost twenty-five percent (24.7%) of respondents had worked for their current office or jurisdiction for 0-5 years, 20.4% for 6-10 years, and more
than half (54.8%) for >10 years.

A two-way table with chi-square test indicated that training was significantly associated with awareness of laws regarding UHR (P=0.000), assessments
of adequacy of these laws (P=0.032), and satisfaction with the ways in which offices handled UHR cases (P=0.020). Respondents with training were
more likely than expected to be aware of laws, find laws adequate, and be satisfied with laws, while respondents without training were more likely than
expected to report themselves unaware of laws, find laws inadequate or be unsure about adequacy, and be occasionally unsatisfied or unsatisfied with
handling of UHR cases. In addition, office type was a significant predictor (P=0.024) of whether the respondent regarded laws regarding UHR as
adequate. Respondents from coroners’ offices were more likely to consider laws adequate, while respondents from MEs’ offices were more likely to
find laws inadequate.

These findings highlight the importance of training for medicolegal practitioners working with UHR across the United States and hint at fundamental
organizational or professional differences underlying practitioners’ perspectives. Results will be discussed in the broader context of policies
regarding UHR.

Reference(s):

- Ritter, N. Missing persons and unidentified remains: The nation’s silent mass disaster. National Institute of Justice Journal 2007;(256):2-7).
Hughes, K. I. Bureau of Justice Statistics, Fact Sheet, 2007. Report No.: NCJ 219533.

National Missing and Unidentified Persons System (NamUs). The nation’s silent mass disaster, 2021. https://www.namus.gov/ (accessed
May 4, 2021).
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A90  State Policy Regarding the Treatment of Unidentified Human Remains and the Need for Scientific
Advocacy

Courtney C. Siegert, MA*, Texas State University, San Marcos, TX; Jennifer Spence, PhD, Tulane University, New Orleans, LA; Petra Banks, MA,
Texas State University, San Marcos, TX; Mariah Moe, MA, Texas State University, San Marcos, TX; Devora S. Gleiber, MA, Texas State University,
San Marcos, TX; Emilie Wiedenmeyer, MA, Texas State University, San Marcos, TX; Justin Z. Goldstein, MA, Texas State University, San Marcos,
TX; Sophia Mavroudas, MA, Texas State University, San Marcos, TX; Kate Spradley PhD, Texas State University, San Marcos, TX

Learning Overview: Through this presentation, attendees will gain a better understanding of the complexities of state policies regarding the treatment
of Unidentified Human Remains (UHR) in the United States.

Impact Statement: This presentation will impact the forensic science community by presenting data collected from all 50 states and Washington, D.C.
regarding the treatment of UHR and highlighting the variability and inconsistencies in these state laws.

Investigating the identity of UHR who enter the medicolegal system is crucial for several reasons beyond criminal justice. These efforts enable families
of the missing and disappeared to pursue restorative justice and seek closure through answers, and the reclamation of dignity and respect for the dead
has been invoked globally in support of the imperative to identify the deceased.!> Additionally, it is argued that universal, inherent rights apply not
only to the living but also to the dead, and the failure to fulfill these obligations, the first of which is to establish identity, constitutes a human rights
violation.*> Despite these compelling factors, UHR cases continue to pose a major challenge for forensic practitioners, government officials, law
enforcement, and local communities on a national and international scale.® To address the political, social, and structural barriers contributing to and
resulting from this “silent mass disaster,” a community of practice that facilitates case resolution is desperately needed.®

This research examined policies from all 50 states and Washington, D.C. to better understand how UHR cases are being handled at the state level and
to assess the impact of these laws on UHR casework. A series of questions (n=23) regarding the investigative process, record keeping, and final
disposition were evaluated using the most recent versions of state statutes publicly available through state legislative websites. The location of relevant
laws relied on keyword searches including unidentified human remains, unknown decedent(s), missing person(s), autopsy, medical examiner, coroner,
inquest, and DNA.

While 48 (94%) locales have active statutes relating to the treatment of UHR, only 32 (63%) explicitly state that investigation into the decedent's
identity is required. Furthermore, only 29 (56%) specify postmortem data collection that could aid in the identification process and even fewer (n=19;
37%) require genetic sampling when alternative means of identification are not productive. The paucity of comprehensive clearly stated, and organized
policy regarding the treatment of UHR illustrates a potential cause for the continuation of the “silent mass disaster” defined by the National Institute
of Justice in 2007.° However, even sound policy is inconsequential when not consistently applied in practice.” Future work will investigate the impact
of United States Census Bureau state statistics (e.g., population size, GDP, poverty level, etc.) and UHR historic case statistics from the National Crime
Information Center (NCIC) on policy regarding the treatment of UHR cases.

The unique perspective provided to anthropologists through specialized training within social and “hard” sciences enables forensic practitioners to take
a more active role in the identification process beyond report generation and to serve their communities through scientific advocacy and working toward
policy change. For instance, although many state policies discuss the treatment of UHR and the handling of missing persons cases, few states recognize
that UHR and missing persons cases are often one and the same. This disconnect seems to be exacerbated within vulnerable populations, including
people of color and transnational migrants. This study does not suggest that a “one-size-fits-all” approach is the most effective path forward in mitigating
the overwhelming effects of UHR casework. However, by evaluating and understanding state policies, forensic practitioners may work toward crafting
proactive, collaborative, and interdisciplinary solutions that will facilitate the herculean task of identification.

Reference(s):

I G. Gaggioli. International Humanitarian Law: The legal framework for humanitarian forensic action. Forensic science international 282, 184-194
(2018).

2 G. Goad. Expanding Humanitarian Forensic Action: An Approach to US Cold Cases. Forensic Anthropology 3, 50-59 (2020).

S. Cordner; M. Tidball-Binz. Humanitarian forensic action—Its origins and future. Forensic science international 279, 65-71 (2017).

International Committee of the Red Cross. 2003. The missing and their families: Conclusions arising from events held prior to the International

Conference of Governmental and Non-governmental Experts (19-21 February 2003).

https://www.icrc.org/en/doc/resources/documents/report/Sjahr8.htm.

5 Interpol General Assembly. 1996. Disaster victim identification. In Resolution No. AGN/65/RES/13. ICPO-Interpol General Assembly, 65
session.

% N. Ritter. Identifying remains: Lessons learned from 9/11. NIJ J 256 (2007).

M.K. Spradley; N.P. Herrmann; C.B. Siegert; C.P. McDaneld. Identifying migrant remains in South Texas: Policy and practice. Forensic Sciences

Research 4, 60-68 (2019).
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A91 A Model for Multidisciplinary Identification Investigations in Medical Examiner and Coroner Offices: The
New York City Office of Chief Medical Examiner (NYC OCME) Identification Review Committee

Allison Sharplin. MA*, New York City Office of the Chief Medical Examiner, New York, NY

Learning Overview: After attending this presentation, attendees will be familiar with the thorough decedent documentation protocols and investigative
actions taken for decedents that are tentatively identified, unidentified, or that have complex alias issues leading up to presentation at the NYC OCME
Identification Review Committee (IRC) meeting. The IRC applies a multidisciplinary quality assurance system for the confirmation of identity in the
more challenging and complex cases, including decedents who are unknown without context, visually unrecognizable, and/or present with multiple
identification aliases. These investigative methods and actions can be applied on a smaller or larger scale, depending on the need of the medical
examiner or coroner office.

Impact Statement: This presentation will impact the forensic science community through the presentation of a multidisciplinary approach of forensic
specialties to human identification in medical examiner and coroner offices. This model recommends thorough documentation of unidentified decedents
as well as investigation into their identity and search for next of kin prior to temporary disposition.

The IRC format has its roots in Disaster Victim Identification (DVI) procedures in mass fatality management operations. Humanitarian law dictates
that in natural disasters or armed conflict, the management of the dead is a priority during the response and survivors have a right to know the
whereabouts and fate of their deceased loved ones. Common law also supports the right of next of kin and families to sepulcher (to choose and control
the burial, cremation, or other final disposition of a deceased person). In day-to-day operations, medical examiners and coroners are tasked with
confirming the identity of deceased persons in their care as part of the death investigation. A confirmed identification is necessary to notify the legal
next of kin, resolve estate issues and criminal and/or civil litigation, and to issue death certificates.

At NYC OCME, decedents are brought into the office as unidentified or tentatively identified. Identifications are confirmed through modalities
including visual, fingerprints, radiology, odontology, DNA analysis, or contextual methods. NYC OCME serves a large, diverse population that
includes persons without close family, in a transient state, and otherwise without context. The steps leading up to case presentation at IRC ensure a
thorough documentation of decedents, identification investigation, and next of kin search. Documentation of decedents begins on the day of autopsy
or external examination. Identification Investigators work to confirm identifications. Family investigators search for next of kin.

As time passes from the date of death, decedents that remain unidentified or without resolution to complex aliases are presented to the IRC. The process
of the IRC ensures an effective system to ensure a diligent search of available avenues for confirmation of identification, integration of several lines of
evidence into a recommended identification outcome, as well as the search for next of kin for each decedent. The monthly IRC meeting consists of
experts from each relevant OCME discipline who evaluate evidence presented and provide input for additional avenues of investigation: Identification
Unit, Anthropology, DNA (Forensic Biology), Medicolegal Investigations, Medical Examiners, NYPD Missing Persons Unit, and Family Outreach.
Each case discussed at IRC results in a recommendation to approve a confirmed identification through a selected modality, or additional investigative
direction, recommendation for DNA analysis, or burial with an unverified identification status. After a recommendation of unidentified or unverified
identification status from the IRC, temporary traceable burial in the city cemetery ensures that future methods can be utilized to confirm identification
and allows future family members to determine final disposition.

Decedent Identification, Unidentified Decedent, Alias
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A92  An Introduction to the International Committee of the Red Cross (ICRC) Resolve Platform, a Web-Based
Application for the Management of Information of Missing Persons and Human Remains

Maria Mikellide, MA*, International Committee of the Red Cross, Geneva, Switzerland; Mirjana Kobasica, MSc, International Committee of the Red
Cross, Geneva, Switzerland; Kristy Winter, MA, International Committee of the Red Cross, Geneva, Switzerland; Matthew Vennemeyer, MA,
International Committee of the Red Cross, Geneva, Switzerland

Learning Overview: After attending this presentation, attendees will have gained insights on the challenges, opportunities, and constraints of building
an electronic tool for the management of information on missing persons and human remains.

Impact Statement: This presentation will impact the forensic science community by introducing a new tool for the management of forensic data while
also sharing experiences on the challenges and limitations encountered during its construction.

Through the ICRC’s experience in multiple contexts, the ICRC has observed significant variation in methods and standards for the management of
forensic data. Sudden surges in cases caused by disasters, armed conflicts, violence, and disease outbreaks further impede efforts to properly manage
forensic data. As a result, traceability of unidentified and unclaimed remains may be lost, records may be unavailable or poor in quality, and, in some
instances, remains may fail to maintain their identity in overwhelmed mortuaries, giving rise to administrative disappearances. Meanwhile, when
systems and mechanisms are not in place for the proper management of information, family requests may be lost and families may not receive timely
updates about the status of their cases.

To respond to modern challenges and assist both local missing persons agencies and mortuaries improve the management of information, the ICRC
began building the Resolve Platform in 2017.! The overarching objective is to replace the existing tool developed in the 2000s (called AMPM Database)
with a comprehensive solution that addresses the original needs, as well new challenges, such as managing large data sources, demand for remote
collaboration, and integrating multiple sources of data of different quality.? The aim is to offer the application as an empty shell to requesting agencies
to help improve management of information on missing and dead. The application can be utilized for the management of routine cases or cases resulting
from emergencies by forensic specialists and non-specialists such as mortuary technicians and administrative staff as well as first responders.?

While there is growing need worldwide for such systems, there are also challenges when developing a technical platform that is flexible enough to be
adapted to different operational environments, legal frameworks, languages, and workflows. Variations in local infrastructure and availability of human
resources further compound efforts for the development of a solution. Similarly, there are added layers of complexity, such as building internal security
requirements, storage availability, data protection standards, and the ability for software maintenance.

In late 2019, the ICRC completed the first module, which focuses on missing persons (antemortem data), events linked to disappearances, and potential
burial sites. In late 2021, the second module was completed, which includes functionality for the data on recovery operations of sites and both field and
lab documentation of human remains, as other cases (artifacts, samples).

This presentation will offer an opportunity to view key functions of the application with an emphasis on postmortem data while also sharing insights
into the build process of the software.

Reference(s):

I The Resolve Platform: A Comprehensive Web-based solution for managing information on missing persons and human remains. Brochure

available at ICRC e-shop.

Hofmeister et al. The ICRC AM/PM Database: Challenges in forensic data management in the humanitarian sphere. Forensic Science International,

Volume 279, October 2017, Pages 1-7.

3 M.S. Puerto; D. Abboud, J.P. Baraybar; A. Carracedo; S. Fonseca; W. Goodwin; P. Guyomarc’h; A. Jimenez; U. Krenzer; M.D. Morcillo
Mendez; J.L. Prieto; J.R. Gonzalez; Y.R. Orozco; J. Taylor; A. Tennakoon; K. Winter; O. Finegan. The search process: Integrating the
investigation and identification of missing and unidentified persons. Forensic Science International: Synergy (2021), doi:
https://doi.org/10.1016/j.fsisyn.2021.100154.
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A93  An Overview of Recent Migrant Drowning Deaths in the Balkans

Sherry Fox, PhD*, International Committee of the Red Cross, Pristina, Kosovo

Learning Overview: Migrants are drowning around the world, with families often suffering from the ambiguous loss of their loved ones.
Although migrant drowning deaths in the Mediterranean Sea are generally known, attendees can expect to gain an appreciation for migrant drowning
deaths on the European mainland in the Balkans, as migrants drown in rivers in their attempts to reach northern Europe. Secondly, unfortunately, some
of these individuals are not identified nor will their identification be possible in the future.

Impact Statement: This presentation draws attention to migrant drowning deaths in the Balkans, particularly in rivers, as migrants attempt to reach
northern Europe. Demographic information regarding sex and age data, when known, are presented, among other factors, including, for example, the
times of year when migrant drowning deaths are occurring in the Balkans. Additionally, a shift in migratory patterns may be emerging, regarding the
country of origin of migrants. Unfortunately, some dead migrants may never be identified, and as such, promotion of their dignified management is
presented. It is hoped that by bringing attention to this situation, perhaps fewer migrant drowning deaths will occur in the future in the Balkans.

Migrant deaths along European maritime routes are well reported and are once again on the rise, with the Mediterranean leading the world among the
deaths of migrants.! Many migrants passing through Greece and/or Turkey en route to northern Europe will traverse the Balkans. According to the
International Organization for Migration (IOM) in 2021, through the month of July, the majority of migrants dying in Europe are dying in the Balkans
by a factor of three times the combined deaths elsewhere on the continent.? The purpose of this study is to raise awareness of migrant drowning deaths
in the Balkans. Utilizing data from the Regional Information Center (RIC) of the International Committee of the Red Cross (ICRC) collected for the
purposes of helping family members locate their loved ones who have gone missing during migration, insight has been gained into recent migrant
deaths in the region, including drowning deaths. It should be noted that along with the ICRC, the RIC data is gathered by many people among the
various Red Cross societies as part of the Red Cross/Red Crescent Movement in the Balkans from published accounts where identity could not be
established at the scene. Between February 24, 2015, and June 21, 2021, 95 incidents have been recorded in the RIC database documenting 166 deaths,
including 59 drowning deaths or approximately one-third of migrant deaths in the Balkans. It should be noted that this figure is an underrepresentation
of actual migrant drowning deaths in the region. Additionally, if bodies were not recovered from an incident, or if the cause of death of bodies recovered
from bodies of water was unknown, these individuals were not recorded.

Information will be presented on migrant drowning deaths in the Balkans based on publicly available data, including: the number of deaths by drowning
per incident, biological sex, age at death, month of drowning, where the drownings are occurring, country of origin, if these individuals are identified,
and if the burial location is known. Results indicate that most migrant drowning deaths represent adult males, which is representative of the migrant
population in the region. Most migrant drowning deaths in the Balkans are in rivers, including rivers demarcating political boundaries, such as the
Danube. The largest number of migrants drowning per incident is nine, with two such incidents reported. The identities of these individuals often
remain unknown, are from unknown countries of origin, and are with unknown burial locations. June and November are the deadliest months for
drowning among migrants in the Balkans with no record of drowning deaths among migrants in the region during the winter months of January and
February, and no record of drowning deaths among migrants in the summer months of July and August. The latter may be due in part to lower water
levels in the smaller rivers during mid-to-late summer. There may also be a shift in recent years in the countries of origin among migrants with more
migrants traveling from countries in Asia, such as Syria and Iraq, rather than from countries in Africa, as was common in the past. Additionally, burial
locations of unidentified migrants need to be marked and recorded such that human remains can be exhumed if identified and ultimately returned to
their loved ones.

The forensic sciences can contribute to helping solve humanitarian problems: by ensuring that the dignity of the deceased and the dignity of the bereaved
are preserved; by restoring identities to the unidentified; by providing families of migrants with information on their loved ones; and by returning those
identified to their families. It is hoped that by raising greater awareness of migrant drowning deaths in the Balkans, fewer migrants will die by drowning
in the future.

Reference(s):
I Cf. https://missingmigrants.iom.int/Med_deaths_Jan-Jun_2021.
2 Ibid.
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A94  Forensic Crisis in Mexico: Lessons Learned From International Cooperation

Aurora Marcela Pérez-Florez, MSc*, GIZ, Mexico City, Mexico;, Maximilian Murck, MSc, Jr., GIZ, Mexico City, Mexico, Maria Fernanda Lazcano
Campos, BSc, GIZ, Mexico City, Mexico

Learning Overview: After attending this presentation, attendees will have a better understanding of the challenges of the forensic crisis in Mexico that
has left more than 50,000 unidentified individuals in forensic institutes and public graves. Lessons learned from the perspective of international
cooperation, especially between Mexico and Germany, will be presented.

Impact Statement: This presentation will impact and contribute to a technical and scientific discussion on how the international forensic science
community can support international efforts to overcome this forensic crisis.

In Mexico, disappearances have been a common denominator since the late 1960s. Starting with the so-called “Dirty War” and even more so in the war
against drug trafficking declared by former President Felipe Calderon, an important growth of this criminal phenomenon was identified. Today, Mexico
has more than 90,840 missing persons according to the National Registry of Missing and Unidentified Persons (RNPDNO) and around 52,000
Unidentified Deceased Persons (UDP).!2 Given the lack of action by the Mexican state, in 2009 groups of families of disappeared persons began to
form throughout the national territory. These groups, together with the recent National Search Commission (CNB), have managed to locate hundreds
of clandestine or official graves in all the states of the Republic. However, the identification processes do not advance at the same pace as problems
associated with the lack of institutional capacities for identification, including the sparse use of fingerprints or DNA for identification purposes, deficient
use of databases, lack of transparency, homologation of approved criteria, among others, shows that Mexico is currently experiencing a forensic crisis
regarding human identification.?

This presentation collects the problems evidenced by international cooperation, especially the case of the German Development Cooperation (GIZ), a
German government-owned development agency, with the project Strengthening the Rule of Law (www.identificacionhumana.mx) in Mexico, and the
learning and areas of opportunity that have been developed with a view to preventing this type of scenario in the future. The case of the State of
Tamaulipas is presented, where a multidisciplinary forensic identification team with the support of the Forensic Anthropology Foundation of Guatemala
(FAFG) and GIZ was created in the state attorney’s office. The implementation of process flows for the standardization of fingerprints will also be
discussed. Likewise, the results of the generalized search processes (file searching) in mass graves of municipal cemeteries in Veracruz will be
presented.

Reference(s):

I Base de datos abierta: Comision Nacional de Busqueda, Contexto general, [Internet] 2021 [searched 31 August 2021] available in:
https://versionpublicarnpdno.segob. gob.mx/Dashboard/ContextoGeneral.

Movimiento por Nuestros Desaparecidos en Mexico. Report: Mexico’s Forensic Crisis: more than 52,000 unidentified dead persons. [Internet]
2021 [searched 31 August 2021] available in: https://www.identificacionhumana.mx/wp-content/uploads/2021/08/MNDM-Mexicos-Forensic-
Crisis-25-Aug-21.pdf.

Human Identification, International Cooperation, GIZ
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A95  Forensic Anthropology in the United Kingdom: The Evolving Landscape and Professional Certification of
the Discipline

Julie Roberts PhD*, Liverpool John Moores University, Liverpool, United Kingdom; Sarah Ellingham, PhD, International Committee of the Red Cross,
Geneva, Switzerland; Rachael Carew, PhD, Coventry University, Coventry, United Kingdom; Linda Ainscough, MSc, Cellmark Forensic Services,
Chorley, United Kingdom

Learning Overview: This presentation will outline the development of forensic anthropology and associated professional bodies in the United
Kingdom. It will further discuss the positioning of forensic anthropology within the United Kingdom Criminal Justice System (UK CIJS), the
development of forensic anthropology degree programs, professional certification system and typical areas of employment, and types of cases
commonly encountered in the United Kingdom.

Impact Statement: This presentation will impact the forensic science community by showcasing how the United Kingdom—as one of the forerunners
in Europe—has professionalized the discipline of forensic anthropology, including the creation of a certification system and granting of chartered status
to senior practitioners. This framework can function as a blueprint for countries who are yet to embark on professionalization of forensic anthropology.

Forensic anthropology first gained visibility in the United Kingdom in the 1990s through the involvement of United Kingdom Forensic anthropologists
with the criminal tribunals for the former Yugoslavia and Rwanda, after which their assistance with domestic criminal cases was increasingly requested.
Since the early 2000s, a number of United Kingdom universities have offered both undergraduate and postgraduate degrees in Forensic Anthropology,
either alone or often paired with other fields. The establishment of a United Kingdom Forensic Science Regulator (FSR) in 2008 catalyzed the
development of professional bodies in forensic anthropology, with the formation of the British Association for Forensic Anthropology (BAFA) and the
Forensic Anthropology Committee of the Royal Anthropological Institute (RAI) in 2011. A collaboration between these two organizations sought to
address the need for a national standardized framework for forensic anthropology practitioners in the United Kingdom. Further aims were to provide a
career pathway for forensic anthropologists and a means of demonstrating professional competence.

In 2013, a three-tiered professional certification scheme was introduced by the RAI to provide a transparent framework for the practice of forensic
anthropology casework in the United Kingdom, as well as transparency regarding competence for police, judiciary, and other clients. The framework
further demonstrated a career development pathway through a system of mentorship and attaining competencies at each level of expertise. This United
Kingdom certification scheme continues to evolve with the recent granting of Chartered status to those practitioners certified at the most senior level.

The forensic anthropology framework was developed in conjunction with the Forensic Science Regulator and was designed to meet the evolving quality
standards required in the United Kingdom CJS. Importantly, all United Kingdom forensic science practitioners are now required to adhere to the FSR
Code of Practice and Conduct, and forensic anthropologists are required to practice in compliance with the RAI Code of Practice for Forensic
Anthropology published in 2018. Further, the Forensic Science Regulator was granted statutory powers in May 2021, meaning that quality standards
can now be legally enforced.

This presentation highlights developments in forensic anthropology that have been made in the United Kingdom over the past 30 years in education,
policy, and practice. Future challenges and goals around continuing to evolve with the modern forensic science world will also be discussed, including
the extension of the certification scheme to internationally based forensic anthropologists, the impact of the FSR gaining statutory powers, and concerns
regarding the limited accessibility to casework to gain practical experience in the United Kingdom.

The goal of this presentation is to highlight this successful example of how forensic anthropology in the United Kingdom has been transformed from
an almost unknown discipline to a fully recognized profession in its own right. The framework presented can serve as a blueprint for countries who are
yet to embark on their journey of professionalization of the discipline and facilitate the continued evolution of professional forensic anthropology
practices globally.

Forensic Anthropology, Professionalization, United Kingdom
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A96 Forensic Anthropology Casework From Switzerland (Bern): A Ten-Year Survey

Sandra Losch, PhD*, Institute of Forensic Medicine, University of Bern, Bern, Switzerland; Lara Indra, MSc, Institute of Forensic Medicine, University
of Bern, Bern, Switzerland

WITHDRAWN
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A97  The Importance of an Integral Approach to Recovery and Analysis of Commingled Mass Graves: The
Koricanske Stijene Example

Almir Olovcic, MSc, International Commission on Missing Persons, Sarajevo, BiH, Bosnia and Herzegovina; Sandra Sostaric, MA¥, International
Commission on Missing Persons, Sarajevo, BiH, Bosnia and Herzegovina; Bojana Tomasevic, BSc, International Commission on Missing Persons,
Sarajevo, BiH, Bosnia and Herzegovina, Beisa Talic, BSc, International Commission on Missing Persons, Sarajevo, BiH, Bosnia and Herzegovina;
Samra Terzic MA, International Commission on Missing Persons, Sarajevo, BiH, Bosnia and Herzegovina

WITHDRAWN
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A98 Education and the Biological Profile: Survey Data on the Construction of the Biological Profile

Ashley Smith MSc*, Universit of Toronto, Toronto, Ontario, Canada; Alexis Dzubak, MS, The Ohio State University, Columbus, OH, Alexandra Saly, MSc,
University of Toronto, Toronto, Ontario, Canada; Evonne Turner-Byfield, MS, The Ohio State University, Columbus, OH; Justin Maiers, MS, University of
South Florida, Tampa, FL

Learning Overview: After attending this presentation, attendees will have learned about the congruences and the variability that exist in the process
of learning to construct a biological profile, as well as the perceived efficacy of the practice of constructing the biological profile in practice.

Impact Statement: This presentation will impact the forensic science community by highlighting the pedagogical practices taught across different
universities and subdisciplines of anthropology and how they affect the construction of the biological profile.

The four primary biological profile categories are used to develop a potential identity of a set of skeletal remains and are based on metric and
morphometric data. Recently, the efficacy of the biological profile has been questioned. The potential for different results highlights the necessity for
education and practice, yet this type of training is not standardized from institution to institution. With the variety of interconnected external variables
that influence ancestry assessments, small differences in the education and experience of the observers may result in dramatically different outcomes
in final reports. Furthermore, the range of human variation found in any population is perpetually in flux, which makes reflection on the techniques
used in ancestry assessment critically important. Likewise, sex estimation brings along its own social and cultural variations, particularly with regard
to transgender, non-binary, and gender non-conforming individuals. This means that an individual in a given case may have identified with a different
gender than what may be recorded using current anthropological practices and procedures.

Beyond the social aspects of the biological profile, other aspects of the profile also demonstrate questions as to “usefulness,” namely that of age and
stature estimations. Adult age estimation methods as currently used and taught tend to have wide ranges, with some demonstrating statistically valid
ranges (95% Confidence Interval [CI]) of £15-20 years or more. Further complicating matters is the fact that morphological traits, both macroscopic
and microscopic, can be affected by factors such as genetics, pathology, and even trauma. One of the greatest problems for stature estimation is errors
in how measurements are taken, resulting in actual measurement error. Further, the resulting stature ranges emanating from the calculations tend to be
wide themselves, ranging around £5", which could potentially cover more than a plurality of the population’s average stated stature.

With these in mind, a study was conducted on the educational practices, utility, and efficacy of the biological profile, both in graduate and undergraduate
institutions, as well as with practicing professionals. An anonymized study was conducted and sent out to 80 academic institutions, as well as selected
professional organizations and listservs. The survey was hierarchical in nature with similar questions posed to both students and educators/professionals,
while others were geared toward one group or another. There was a mix of quantitative and qualitative questions with categories including educational
background/career focus, training in the construction of the biological profile, importance of the profile in anthropological casework, and reflections
on individuals’ practice in the field. Analysis was limited to basic descriptive statistics regarding the quantitative data and thematic analysis for the
qualitative data.

While data collection is on-going, preliminary data was collected from a number of students and suggests they view forensic anthropology as primarily
consisting of the biological profile while also reporting a lack of hands-on experience requiring looking outside their home institutions for mentorship
and training. Further, students noted an interest in more training in taphonomy and trauma to augment the biological profile and that course textbooks
are not sufficient in providing a comprehensive understanding of the field. In addition to the survey, anecdotal results demonstrated there is a variance
in the training and understanding of the biological profile, in both practice and theory.

Given the results, this study has compiled a series of recommendations to the field including, but not limited to: the creation of a better textbook for
undergraduate and graduate training; the incorporation of tangent fields, such as statistics and theory, as a part of required coursework; the creation and
use of diversified skeletal teaching collections’ and, for graduate education, training in an applied setting.

Biological Profile, Pedagogy, Praxis
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A99  Theoretical and Methodological Considerations of the Estimation of Osteological Sex Utilizing Fuzzy Rule-
Based Inference Systems

Katherine Lane, MA*, University of Central Florida, Orlando, FL; Donovan Adams, PhD, University of Central Florida, Orlando, FL

Learning Overview: The goal of this presentation is to inform attendees of the variation in biological sex, which is not discrete and binary as
traditionally conceived and constructed within forensic anthropology, and how this information may be incorporated into quantitative models.

Impact Statement: This research will impact the forensic science community by rethinking how sex is framed and estimated in forensic anthropology
by examining how individuals cluster and are classified using fuzzy logic.

Forensic anthropologists traditionally estimate sex in a binary, discrete model that does not reflect biological sex variation. Forensic anthropologists
differentiate between gender and biological sex, with biological sex being assigned at birth primarily on the basis of external organs and impacted by
a combination of chromosomal, hormonal, and anatomical characteristics. The biological variation for each of these factors exists on a spectrum of
their own, and there can be a discordance between these aspects of sex.! From this, the estimation of sex in forensic anthropology is not as clear-cut as
traditionally considered, and focusing on only a two-sex model reinforces biological normalcy.??

This study investigates the variation in biological or, more specifically, osteological sex using craniometric data of females (n=961) and males (n=
1,634) from the Forensic Data Bank to address: (1) do the categories of female and male accurately reflect biological variation? and (2) how do fuzzy
principles affect classification in our current binary system? 4

Descriptive statistics and exploratory tests were conducted for both sexes. Fuzzy C-Means (FCM) was conducted on nine dimensions derived from
principal component analysis on a reduced (to limit the amount of estimated data) and k-nearest neighbor (k=5) imputed data set to examine patterns
within the data and estimate the optimal number of clusters.””’

The FCM analysis resulted in two optimal clusters being defined with a fuzzifier of 1.3. While the FCM produced a two-cluster model, the degree of
membership to each cluster and the cluster of maximum membership varied for both males and females, though female clustering results exhibited a
narrower range of variation than males.

Two fuzzy classification methods were tested on the data to approximate traditional forensic methods.® These included Chi’s (FRBCS.CHI) and rule-
weighted (FRBCS.W) fuzzy rule-based classification systems. Additionally, Adaptive-Network-based Fuzzy Inference System (ANFIS) was tested as
a regression model.® The FRBCS.W and FRBCS.CHI with 12 Gaussian membership functions developed on the training model was found to have the
highest “accuracy” rate into traditional sex categories (FRBCS.W—76.62%; male: 86.98%, female: 57.98%; FRBCS.CHI—76.43%, male: 82.54%,
female: 65.43%). These methods were also tested on three clusters derived from the FCM analysis to assess the impact of expanding from the traditional
two-sex model on estimating osteological sex. For the three cluster models, the FRBCS.W (76.81%) and FRBCS.CHI (76.24%) with ten Gaussian
membership functions were found to have the highest “accuracy” rate. ANFIS models generally showed a grouping of individuals into one category or
cluster; however, additional research will investigate the impact of type and number of membership functions in the utility of these models.

These preliminary results indicate substantial overlap between traditional categories of male and female and that these binary categories fail to capture
the variation observed in biological sex. There is potential to continue exploring the utility of fuzzy techniques to address issues of bionormalcy in the
discipline. By using unsupervised clustering and allowing for multiple memberships, it is possible to observe natural, rather than constructed, patterns
in the data that may be used to better inform practice/research.

Reference(s):

I Tallman, S.D.; Kincer, C.D.; Plemons, E.D. Centering transgender individuals in forensic anthropology and expanding binary sex estimation in
casework and research. Forensic Anth 2021. doi.org/10.5744/fa.2020.0030.

DuBois, L.Z.; Shattuck-Heidorn, H. Challenging the binary: Gender/sex and the bio-logics of normalcy. American Journal of Human Biology
2021:e23623. doi.org/10.1002/ajhb.23623.

3 Wiley, A.S.; Cullin, J.M. Biological normalcy. Evolution, Medicine, and Public Health 2020:1. doi:10.1093/emph/e0z035.

4 Zimmerman, H-J. Fuzzy set theory. WIRES Computational Statistics 2010;2:317-332. doi.org/10.1002/wics.82.

> Cebeci, Z.; Yildiz, F.; Kavlak, A.T.; Cebeci, C.; Onder, H. Package ‘ppclust’: Probabilistic and possibilistic cluster analysis. 2020. https://cran.r-
project.org/web/packages/ppclust/index.html.

Kassambara, A.; Mundt, F. R package ‘factoextra’: Extract and visualize the results of multivariate data analyses. 2020. https://cran.r-
project.org/web/packages/factoextra/index.html.

Templ, M.; Kowarik, A.; Alfons, A.; de Cillia, G.; Prantner, B.; Rannetbauer, W. R package VIM’: Visualization and imputation of missing
values. 2021. https://cran.r-project.org/web/packages/VIM/index.html.

Riza, L.S.; Bergmeir, C.; Herrera, F.; Benitez, J.M. Package frbs’: fuzzy rule-based systems for classification and regression tasks. 2019.
https://cran.r-project.org/web/packages/frbs/index.html.
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A100 The Precision of Morphoscopic Traits for Sex and Ancestry Estimation From 3D Surface Scans of the
Crania

Sarah Schwing, MA, University of Tennessee-Knoxville, Knoxville, TN

Learning Overview: After attending this presentation, attendees will have a better understanding of the utility of virtual human skeletal elements as
proxies to physical bone in the construction of the biological profile. This presentation will focus on the precision and reliability of morphoscopic data
for sex and ancestry estimation obtained from 3D surface scans of crania.

Impact Statement: This presentation will impact the forensic science community by discussing a novel application of two widely used morphoscopic
methods, Walker’s cranial traits for sex estimation and Hefner and Ousley’s traits for the Optimized Summed Scored Attributes (OSSA) method for
ancestry estimation, to virtual human skeletal remains.

Virtual anthropological investigations of morphoscopic traits have increased over the past two decades, as virtual approaches have gained traction
within forensic anthropology.> The majority of published studies focusing on morphoscopic traits, however, pertain to the Suchey-Brooks age
estimation method using the pubic symphysis.* Few additional skeletal elements or biological parameters (e.g., sex or ancestry) have been considered
in such morphoscopic investigations and, to date, it appears no virtual anthropological investigation has focused on the Walker or OSSA morphoscopic
methods for sex and ancestry estimation.

Further, most virtual anthropological investigations have employed Computed Tomography (CT) technologies. As such, research regarding the
precision of morphoscopic data obtained from 3D surface scans is scant and error rates for these virtual methods are unknown, making said techniques
inadmissible in courts of law under the Daubert criteria.’

This investigation sought to understand the applicability of methods developed for use on dry bone to virtual models, specifically 3D surface scans, by
analyzing the agreement between morphoscopic data obtained from paired dry and virtual skeletal elements. Using a sample of 42 crania sourced from
the William M. Bass Donated Skeletal Collection, housed at the University of Tennessee, Knoxville, Walker’s cranial traits for sex estimation and
OSSA cranial traits for ancestry estimation were evaluated for agreement across dry and virtual human crania, serving to inform the precision of virtual
evaluation of these traits. The impact of experience on inter-format score agreement (e.g., dry scores vs. virtual scores) was also investigated through
the inclusion of six additional scorers of divergent experience levels. These results also offer a more informed understanding of the precision and ease
of implementation of these methods virtually.

Weighted Kappa tests revealed slightly higher agreement between dry and virtual formats among Walker traits than OSSA traits, with inter-format
comparisons of the former demonstrating fair to almost perfect agreement (Kappa values=0.277-0.834), and the latter demonstrating slight to
substantial agreement (Kappa values=0.159-0.720). Results also suggest that graduate versus professional experience does not have a statistically
significant impact on score agreement between dry and virtual formats.

This study demonstrates the potential for 3D surface scans, and virtual human skeletal elements in general, to serve as proxies for physical bone in
research and casework when the latter are unavailable or inaccessible. This research also helps lay the foundation for modifying traditional
morphoscopic methods to best suit virtual evaluation of human skeletal remains.

Reference(s):

- Walker, Phillip L. Sexing Skulls Using Discriminant Function Analysis of Visually Assessed Traits. American Journal of Physical Anthropology
136, no. 1 (2008): 39-50. https://doi.org/10.1002/ajpa.20776.

Hefner, Joseph T.; Stephen D. Ousley. Statistical Classification Methods for Estimating Ancestry Using Morphoscopic Traits. Journal of Forensic
Sciences 59, no. 4 (2014): 883-90. https://doi.org/10.1111/1556-4029.12421.

3 Stull, Kyra E.; Meredith L. Tise; Zabiullah Ali; and David R. Fowler. Accuracy and Reliability of Measurements Obtained from Computed
Tomography 3D Volume Rendered Images. Forensic Science International 238 (2014): 133-40. https://doi.org/10.1016/j.forsciint.2014.03.005.
Brooks, S.; Suchey, J. Skeletal age determination based on the male os pubis: a comparison of the Acsadi-Nemeskeri, and Suchey-Brooks methods.
Human Evolution no. 3 (1990): 227-38.

5 Daubert v. Merrell Dow Pharmaceuticals, United States Supreme Court 509. U.S.579,113S.Ct.2786, 125L, Ed.2d 469, 1993.

3D Surface Scans, Morphoscopic Traits, Virtual Anthropology
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A101 An Evaluation of the Influence of Socio-Cultural Identity on the Morphology of the Mid-Face Among
Black South African Groups for Forensic Implications Using 3D Surface Scanning Modality

Alison Ridel, PhD*, University of Pretoria, Pretoria, Gauteng, South Africa; Anna Oettlé, PhD, Sefako Makgatho Health Sciences University, Pretoria,
Gauteng, South Africa; Ericka L’Abbé, PhD, University of Pretoria, Pretoria, Gauteng, South Africa

Learning Overview: After attending this presentation, attendees will better understand the influence of Black South African socio-cultural identity on
variation in the shape of the skeletal mid-face.

Impact Statement: This presentation will impact the forensic science community by providing data on mid-facial shape configurations and on sub-
specific discriminate shape matrices for South African socio-cultural identity estimation.

Due to the high number of unidentified bodies in Gauteng province each year, researchers have developed South African standards for establishing a
biological profile to identify unknown persons.! However, as significant differences in population affinity-related morphological variations exist, the
probable identification of an unknown individual is based on the presence of quantifiable phenotypic variations and the relationship of these variations
to the individual's socio-cultural identity (e.g., Khoisan, Pedi, Sotho, Swazi, Tsonga, Tswana, Venda, and Zulu).! This study aims to evaluate the
influence of socio-cultural identity on the morphology of the mid-face among a Black South African sample, with a particular emphasis on developing
standards for predicting mid-facial variation within this population.

The sample consisted of 120 adult South Africans representing eight Black South African socio-cultural groups, namely Khoisan, Pedi, Sotho, Swazi,
Tsonga, Tswana, Venda, and Zulu, who were obtained from the Pretoria Bone Collection in the Department of Anatomy, at the University of Pretoria.?
3D modeling of the relevant anatomical area was performed using a NextEngine® 3D surface scanner Ultra HD. The 3D anatomical extraction was
performed by placing standard craniometric landmarks and sliding landmarks (interpolation factor=1mm) on 3D models using the Avizo® 9.4 software.
Forty-one craniometric and 378 sliding landmarks were recorded on 3D models. A reproducibility testing of the landmarks and sliding landmarks on
these 3D models were assessed and calculated using the dispersion analysis. A socio-cultural groups analysis on all shape matrices acquired was
visualized and quantified through applying Geometric Morphometric Methods (GMM). All shape configurations (e.g., Mid-Face Landmarks (MFL)
(18), Mid-Face Sliding Landmarks (MFLS) (378), as well as sub-specific discriminate shape matrices (e.g., Nasal Aperture Sliding Landmarks [NASL])
(50); Nasal Bones Sliding Landmarks (NASL) (16); right and left Zygomatic Sliding Landmarks (ZSL) (curve 1=21; curve 2=22; and curve 3=24);
and right and left Maxillae Sliding Landmarks (MSL) (curve 1=29; curve 2=25; and curve 3=30), were analyzed.

Both anatomical and sliding landmarks were reproducible (<2mm). The analysis of variance showed that variation in midfacial shape were statistically
significant (p <0.001) for all eight socio-cultural groups for all configurations, including sub-specific discriminate shape matrices, separately.
Additionally, cross-validated linear discriminant function analysis yielded an accuracy between 79.59% and 100% for all shape configurations, as well
as sub-specific discriminate shape matrices (MFL=93.10%; MFLS=97.96%; NASL=85.71%; NBSL=95.92%; right ZSL=83.67% (curvel), 100%
(curve2), 85.71% (curve3); left ZSL=94.90% (curvel), 79.59% (curve2), 90.82%) (curve3); right maxilla=83.67% (curvel), 97.96% (curve2), 93.88%
(curve3); left maxilla=83.67% (curvel), 92.86% (curve2), 96.94(curve3) reflecting the discriminative power of socio-cultural groups in the Black South
African population.

In contrast to classical non-metric and metric approaches based on morphological traits, linear distances, and angles, the utilization of geometric
morphometric for socio-cultural estimation using the midface retain the objects’ geometry and analyses subtle differences among structures. In forensic
analysis, the use of the geometric morphometric overcomes the non-utilization of fragmented bones by creating sub-specific discriminate shape matrices
to analyze specific patterns not readily observable with traditional approaches. In a real-life application, reliable, accessible, and more efficient methods
using 3D imaging approaches may allow forensic anthropologists to estimate the socio-cultural identity of Black South Africans in a more precise and
repeatable way.

Reference(s):

1. Kriiger, G.C.; Liebenberg, L.; Myburgh, J.; Meyer, A.; Oettlé, A.C.; Botha, D. et al. Forensic Anthropology and the Biological Profile in South
Africa. New Perspectives in Forensic Human Skeletal Identification, Elsevier; 2018, p. 313-21. https://doi.org/10.1016/B978-0-12-805429-
1.00027.

2 L’Abbé, EN.; Loots, M.; Meiring, J.H. The Pretoria Bone Collection: A modern South African skeletal sample. HOMO 2005;56:197-205.
https://doi.org/10.1016/j.jchb.2004.10.004.
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A102 Assessing the Validity of Palate Shape as an Indicator of Population Affinity Through the use of Elliptical
Fourier Analysis (EFA)

Christopher Goden, MA*, The Ohio State University, Columbus, OH; Alice Gooding, PhD, Kennesaw State University, Kennesaw, GA

Learning Overview: The learning objectives for this presentation will allow attendees to: (1) better understand the analysis of macroscopic traits
through a contour-fitting geometric morphometric approach, EFA; and (2) enable a better understanding of the limitations associated with the use of
EFA in relation to palate shape.

Impact Statement: This presentation will impact the forensic science community by quantifying palate shape using a geometric-morphometric
approach. Additionally, this presentation will provide new information on human skeletal variation of palate shape while also assessing its validity in
relation to the estimation of population affinity.

The estimation of population affinity from skeletal remains has become a highly debated topic within the forensic science community, largely attributed
to the macroscopic methodologies employed by forensic anthropologists when assessing the craniofacial complex. While quantitative methodologies
exist for the estimation of population affinity, forensic anthropologists employ macroscopic trait observation of the craniofacial region argued to be
experienced-based and lack statistical backing.! As a result, it is feared by some that improper use of observation methods may hinder identification
efforts of skeletal remains.! Conversely, others argue that the macroscopic trait analysis is reliable and replicable with proper training.3 Prior research
has demonstrated the utility of EFA to accurately quantify complex closed-contour shapes and uses resulting in data to delineate population affinity of
skeletal remains.>? However, at present, many traits commonly assessed via macroscopic observation (e.g., palate shape) have not been evaluated
with EFA.

In response to the call to action for empirical assessment of macroscopic trait observation,! this pilot study quantifies the shape of the palate using EFA
to explore the variation present among three modern population groups. Further, this study evaluates classification rates of population affinity with
resulting EFA data.

3D craniofacial volume renderings were constructed from postmortem Computed Tomography (CT) scans of 150 individuals of equally represented
Black, Hispanic, and White population groups obtained from the New Mexico Decedent Imaging Database (75 males, 75 females). Once visualized in
a standardized orientation, 2D images of the palate were obtained, outlined in Adobe® Photoshop®, and subjected to EFA using SHAPE 1.3 software.
Following obtainment of EFA coefficient and Principal Component (PC) data, Analysis of Variance (ANOV As) were performed to assess for variation
among the three population groups and between sexes. Linear Discriminant Function Analyses (DF As) and Bootstrap Random Forest Modeling (RFM)
were utilized to evaluate correct classification rates of population groups. It was hypothesized that correct classifications would meet or exceed 85%
correct classifications.

Principal Component Analysis (PCA) of reconstructed contours exemplifies similar amounts of variation within and among all three population groups
regardless of sex. ANOVA results indicate insignificant amounts of variation between sexes and among the three groups (p>0.05). DFAs performed
demonstrate correct classification rates varying from low classifications (23% for all groups) to moderately successful (73% for Black and White
groups independent of sex). Moreover, RFM exhibits 87% correct classifications for all groups.

Results demonstrate that EFA is useful in understanding variation of palate shape within and among groups. Nonetheless, forensic anthropologists
should use caution when utilizing statistical methodologies in conjunction with EFA as discrepancies exist when comparing different statistical
classification analyses. Specifically, in this study, DFA performed with lower correct classifications when compared to RFM. Results of DFA indicate
that the palate does not confidently delineate population affinity. Additionally, results of DFA may mask some individualizing expression exhibited
between individuals. Conversely, results of bootstrap RFM indicate highly successful classifications, suggesting that machine learning techniques, such
as RFM, may be of better use with EFA data.

Reference(s):

I Bethard, J.D.; DiGangi, E.A. Letter to the editor—Moving Beyond a Lost Cause: Forensic Anthropology and Ancestry Estimates in the United

States. Journal of Forensic Sciences, 65, n0. 5 (2020): 1791-1792.

Caple, J.; Byrd, J.; Stephan, C.N. Elliptical Fourier Analysis: Fundamentals, Applications, and Value for Forensic Anthropology. International

Journal of Legal Medicine, 131, no. 6 (2017): 1675-1690.

3 Stull, K.E.; Bartelink, E.J.; Klales, A.R.; Berg, G.E.; Kenyhercz, M.W.; L’ Abbé¢, E.N.; Go, M.C.; McCormick, K.; Mariscal, C. Commentary on:
Bethard, J.D.; DiGangi, E.A. Letter to the Editor-Moving Beyond a Lost Cause: Forensic Anthropology and Ancestry Estimates in the United
States. Journal of Forensic Sciences, 66, no. 1 (2021): 417-420.

Forensic Anthropology, Population Affinity, Palate Shape

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 136 -



ANAFS

AMERICAN ACADEMY OF

FORENSIC SCIENCES

Anthropology—2022

A103 A Survey of Ancestry Estimation Method Preferences and Utilization in Forensic Anthropology

Marion Davidson, MSc*, University College London, Bloomsbury, London, United Kingdom; Ruth Morgan, DPhil, University College London,
Bloomsbury, London, United Kingdom

Learning Overview: After attending this presentation, attendees will have a better understanding of which ancestry estimation techniques and methods
are most preferred and most frequently utilized by practicing forensic anthropologists.

Impact Statement: This presentation will impact the forensic science community by presenting the findings from a survey that sought to identify the
most preferred and the most frequently utilized ancestry estimation techniques and methods in forensic anthropology.

The published literature contains conflicting statements regarding which ancestry estimation methods are the most preferred and employed by practicing
forensic anthropologists. However, to date, there is no published research that examines the preferences and employment of ancestry estimation methods
by forensic anthropology practitioners. To assure that further research into ancestry estimation is applicable to practicing forensic anthropologists, it is
important to know which methods are preferred and utilized most frequently.

In this study, an anonymous online survey was developed to determine the most preferred and most frequently utilized ancestry estimation methods
and techniques among forensic anthropologists and other disciplines that similarly examine human skeletal remains. Of the 109 respondents, 67% had
completed or were in the process of completing a doctoral degree, with a mean year of degree completion of 2013. Approximately 40% of respondents
were trained in the United States, 40% in the United Kingdom, and the remainder were trained elsewhere, predominantly in Europe. Of all respondents,
56% reported that they had forensic casework experience.

While the words “technique” and “method” are often used interchangeably, within this study the two words have different, non-interchangeable
meanings. “Technique” refers to a general process or procedure of estimating the ancestry of skeletal remains. In this study, three different techniques
were considered: the type of assessment (e.g., metric, non-metric); the skeletal element examined (e.g., the cranium); and the type of analysis (e.g.,
trait list, computer software program). “Method” refers to a specific process or procedure of estimating the ancestry of skeletal remains (e.g., the Rhine
(1990) method, FORDISC®).

Preliminary analysis of the results revealed that among all respondents, the most preferred techniques to estimate ancestry were a combination metric
and non-metric assessment, a cranial examination, and a trait list analysis. Additionally, the results revealed that among all respondents, the most
preferred method to estimate ancestry was FORDISC®. These findings align with the results of the most utilized techniques and method by practicing
forensic anthropologists.

Of the 56% of respondents who reported forensic casework experience, the most utilized assessment technique was a combination of metric and non-
metric. The most examined skeletal element was the cranium, and the most utilized analysis technique was a trait list. Additionally, of respondents
with casework experience, the most utilized method to estimate ancestry was FORDISC®. When respondents were asked why they utilize these
techniques and this method in forensic casework, the most selected reason was that the techniques and method are perceived as accurate.

These insights into the most preferred and most utilized techniques and methods can help to ensure that further research into ancestry estimation is
applicable to the practicing forensic anthropologist. The results of this study can be used to further inform future research into the most utilized ancestry
estimation techniques, can assist in the development of comparative studies focusing on several of the most utilized methods, or can explore new
approaches that can complement the currently utilized methods.

Ancestry Estimation, Forensic Anthropology, Forensic Science
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A104 A Pilot Study to Improve the Identification of Unknown American Indians and Hispanic/Latinx Americans

Heather Edgar, PhD¥*, University of New Mexico, Albuquerque, NM; Nicollette Appel, MS, University of New Mexico, Albuquerque, NM; Kate
Spradley, PhD, Texas State University, San Marcos, TX; Hannah Cantrell, University of New Mexico, Albuquerque, NM: Nichole Benally, University
of New Mexico, Albuquerque, NM

Learning Overview: Attendees of this presentation can expect to learn about the limitations currently facing forensic anthropology in contributing to
dismantling the epidemic of missing American Indians (Al). Further, attendees will learn about ongoing research to improve identification of Al and
Hispanic/LatinX Americans (HLA).

Impact Statement: This project will impact the forensic science community by making important improvements to the Forensic Databank and
FORDISC®, a common tool for forensic anthropologists estimating population affinity, by increasing sample sizes for underrepresented groups

Al are disproportionately affected by the crisis of unidentified decedents; there are more than 4.5 times more missing Al reported than human remains
that have been found and estimated to be Al One reason for the large number of missing Al may be the misclassification of their remains as some
group other than Al. Misclassification greatly reduces the likelihood that a missing person can be matched with human remains that have been
recovered. The pilot study described here demonstrates the use of up-to-date methods coupled with a new research resource, the New Mexico Decedent
Image Database, to improve the accuracy of population affinity estimation for Al and HLA.*

Pilot data include 3D craniometric coordinate data (52 points) from 53 Al and 10 New Mexican HLA from a Computed Tomography (CT) dataset.
These data were compared with the same data points collected from crania of migrants to the United States from Mexico, Guatemalan Mayans, and
Yucatecan Mayans (n=181). Both Mahalanobis and Procrustes distances between group centroids were significant for all pairwise comparisons. This
preliminary research indicates that: (1) it should be possible to accurately estimate population affinity for Al with the sample proposed here; and (2)
there is a great deal of variation within the sample this study intends to collect. This second observation provides hope that, even though this sample is
limited to AI from New Mexico and eastern Arizona, it may be useful across a wider geographic area. Also, although the sample is small, New Mexican
HLA are generally different from the Al sample and at the extreme of the Latin American samples. While it seems very likely that it will be possible
to discern Al from HLA with the data this study intends to collect, more data are needed to determine whether it will be possible to reliably estimate
whether an unknown individual was a United States citizen or a migrant, for example, New Mexican or Mexican.

Reference(s):

I Espey, D.K.; Jim, M.A.; Cobb, N.; Bartholomew, M.; Becker, T.; Haverkamp, D.; Plescia, M. 2014. Leading causes of death and all-cause
mortality in American Indians and Alaska Natives. Am J Pub Health 104:S303—S311. doi.org/10.2105/AJPH.2013.301798.

2 OMI Annual Report. 2017. https://omi.unm.edu/common/reports/AR2017.pdf.

3 National Missing and Unidentified Persons System (NamUS) 5/16/2021.

4 Edgar, H.J.H.; Daneshvari, Berry S.; Moes, E.; Adolphi, N.L.; Bridges, P.; Nolte, K.B. 2020. New Mexico Decedent Image Database. Office of
the Medical Investigator, University of New Mexico. doi.org/10.25827/5s8¢c-n515.

Population Affiliation Estimation, Computed Tomography (CT), Craniometrics

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 138 -


https://omi.unm.edu/common/reports/AR2017.pdf

AMERICAN ACADEMY OF
FORENSIC SCIENCES

Anthropology—2022

A105 Postmortem Radiological Computed Tomography (CT) Identification Based on Cranial Sutures

Michal Peer, MSc*, National Center of Forensic Medicine, Tel Aviv, Israel; Chen Kugel, MD, National Center of Forensic M edicine, Tel Aviv, Israel;
Haim Cohen, PhD, National Center of Forensic Medicine, Tel Aviv, Israel and Adelson School of Medicine, Ariel University, Ariel, Israel

Learning Overview: After attending this presentation, attendees will better understand the application of Sekharan’s method for human identification
using X-rays of cranial sutures on Computed Tomography (CT) scans. This is a preliminary study.

Impact Statement: Attendees will be informed of an improved and advanced identification method using head CT scans for positive human
identification based on cranial suture morphology. With the increased usage of CT scans, both in postmortem examination in forensic facilities and in
medical treatment, their usage for identification will become increasingly relevant.

Background: One of the methods for determining positive personal identification is the comparison of postmortem radiological images of decedents
and antemortem radiological images of their presumed identity. Cranial suture morphology is permanent throughout life from the age of seven and
usually remains visible into the seventh decade.!? Although cranial suture morphology is considered unique, research on its use for identification is
scarce.’ In 1985 and 1989, Sekharan studied 320 skulls and 8,000 skull radiographs and determined that suture patterns constitute positive means of
identifying the person, providing that there are antemortem records available for comparison.* In 2004, Rogers and Allard reviewed Sekharan's
methodology in the framework of expert testimony and the Daubert ruling.! They argue that the method as it is originally described encounters problems
such as lack of pattern description and recognition and the necessity for the antemortem and postmortem radiographs to be obtained from the same
angle. Due to an increase in antemortem CT scans, performing postmortem CT scans at forensic institutions may become of paramount importance in
cases of confirming identification as they can reveal significant details of cranial anatomy that can be used for identification.’

Goals: (1) To examine the applicability of Sekharan’s radiograph method of using cranial suture morphology for postmortem CT scans, and (2) to
develop an improved and suitable method for using cranial suture morphology for personal identification.

Materials and Method: Three hundred postmortem head CT scans (150 males, 150 females; age range 10-92) from the National Center of Forensic
Medicine, Israel, were used for this study. According to Sekharan’s method, eight areas on the sutures were examined, two on the sagittal and three on
each side of the lambdoid. The effect of age and sex on the identification of suture patterns was also examined. Subsequently, 30 antemortem and
postmortem paired scans from the same individuals were also examined in order to confirm that the same pattern could be identified in both.

Results: Sekharan’s method for identifying suture morphology on radiographs was found to be not applicable to CT scans. In this study, Sekharan’s
ten patterns were reduced to four different morphological patterns of the suture: (1) Single Direction; (2) Wavy; (3) Closed; and (4) Complicated. These
morphological patterns were common and easily identified in both sexes on 41% (n=123) of the CT scans that were examined. In the other 59% of the
scans, no clear pattern could be identified. These four suture patterns were most identifiable adjacent to the meeting point of the sagittal and lambdoid
sutures (lambda). The Wavy pattern was found to be the most common pattern, hence the least indicative pattern for identification. The Closed pattern
was found to be the least common pattern, hence the most indicative pattern for identification. The same variations of patterns could be identified in
both antemortem and postmortem paired scans.

Conclusion: Based on this preliminary study, suture morphology can be used for personal identification using CT scans.

Reference(s):

- Rogers, T.L.; Allard, T.T. 2004. Expert testimony and positive identification of human remains through cranial suture patterns. Journal of Forensic
Sciences 49 (2): 203-207.

Furuya, Y.; Edwards M.S.B.; Alpers, C.E.; Tress, B.M.; Ousterhout, D.K.; Norman, D. 1984. Computerized tomography of cranial sutures. Journal
of Neurosurgery 61: 53-58.

Sekharan, P.C. 1985. Identification of skull from its suture pattern. Forensic Science International 27: 205-214.

Sekharan, P.C. 1989. Personal identification from skull suture pattern. Canadian Society of Forensic Science 22 (1): 27-34.

Smith, D.R.; Limbird, K.G.; Hoffman, J.M. 2002. Identification of human skeletal remains by comparison of bony details of the cranium using
computerized tomographic (CT) scans. Journal of Forensic Sciences 47 (5): 937-939.
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A106 A Multifaceted Short Tandem Repeat (STR) and Next Generation Sequencing (NGS) Assessment of
Burned Human Remains Using Comparative DNA Extraction and In-Solution Hybridization Capture

Matthew Emery, PhD, Arizona State University, Tempe, AZ; Katelyn Bolhofner, PhD, Arizona State University, Glendale, AZ; Suhail Ghafoor, Arizona
State University, Tempe, AZ; Amanda Wissler, MA, University of South Carolina, Columbia, SC; Erin Rawls, Arizona State University, Tempe, AZ;
Stevie Winingear, MA, Arizona State University, Tempe, AZ; Robert Oldt, BS, Arizona State University, Glendale, AZ; Sreetharan Kanthaswamy, PhD,
Arizona State University, Glendale, AZ; Jane Buikstra, PhD, Arizona State University, Tempe, AZ; Laura Fulginiti, Phd, Maricopa County Office of
the Medical Examiner, Phoenix, AZ; Anne Stone, PhD*, Arizona State University, Tempe, AZ

Learning Overview: Attendees will leave this presentation with a better understanding of how fire impacts the preservation of DNA in human bones
and teeth.

Impact Statement: This research impacts the forensic community by presenting DNA evidence obtained from victims of fire-related incidents from
Maricopa County, AZ.

DNA analysis is an important tool in the identification of human remains recovered from forensic contexts. Under ideal conditions, DNA is sufficiently
preserved for rudimentary Polymerase Chain Reaction (PCR) -based analysis, including STR profiling. However, exogenous factors such as
depositional environment, microbial activity, and time since death often limit the amount of recoverable DNA from skeletal material. In circumstances
where skeletal tissues are exposed to more severe insults, such as fire, obtaining adequate quantities of DNA for downstream analysis has proven even
more challenging. Recent studies have shown that DNA yields are inversely proportional to the degree of thermal alteration of skeletal tissues. The
amount of DNA obtained from bones and teeth are primarily impacted by the temperature and duration of fire exposure. To better understand how fire
impacts DNA preservation, this study employed a suite of traditional and NGS analyses to assess a range of burned human remains. More specifically,
this study compares quantitative PCR, STR, whole-mitochondrial genome, and genome-wide Single Nucleotide Polymorphism (SNP) results obtained
from real-time fire victims from Maricopa County, AZ, using comparative ancient and forensic DNA extraction methods coupled with in-solution
targeted enrichment techniques.

A total of 27 bone and tooth samples were transferred from the Maricopa County Office of the Medical Examiner (MCOME) for DNA analyses at the
Molecular Anthropology Laboratory at Arizona State University. Bone and tooth samples were further subsampled into five burn categories. This study
extracted DNA from these burned victims using two different DNA extraction methods: one devised by Loreille and colleagues (forensic DNA) and a
second using a modified Dabney and colleagues (ancient DNA) extraction protocol. DNA concentrations were measured using the Quantifiler™ Trio
DNA Quantification Kit. STR profiles were generated using the Promega® PowerPlex® ESX 17 Fast System, a kit that co-amplifies 16 STR loci, as
well as the sex-typing amelogenin marker. In addition, this study re-extracted and built double-stranded DNA libraries from the burned remains, then
enriched those libraries for whole mitochondrial genomes and genome-wide SNPs (5k panel) using synthetic biotinylated baits. Libraries were pooled
and sequenced Illumina® MiSeq® and NextSeq® 550 platforms and the resulting reads were processed using an in-house custom computational pipeline.
The analysis suggests that both extraction methods are suitable for obtaining DNA yields for STR and NGS analyses at lower temperatures. In the case
of STR analysis, the ancient DNA extracted samples produced higher quantities for STR calling at temperatures >350°C. These results also suggest a
critical point of DNA degradation at temperatures >350°C, wherein a significant drop in STR alleles, mitochondrial DNA (mtDNA) read counts and
depth of coverage, and SNP calls are observed. The integration and adoption of optimized ancient DNA protocols, such as Dabney and colleague’s
DNA extraction protocol, in addition to in-solution targeted capture methods offers an alternative means to study DNA preservation in skeletal tissues
subjected to a high degree of thermal alteration and pyrolytic degradation.

Forensic Genomics, Ancient DNA, Burned Human Remains
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A107 Centering Gender-Inclusive Strategies in Forensic Anthropology

Mariyam Isa PhD¥*, Texas Tech University, Lubbock, TX; Amy Michael, PhD, University of New Hampshire, Durham, NH; Samantha Blatt, PhD,
Idaho State University, Pocatello, ID; Taylor Flaherty, MSc, University of Nevada-Las Vegas, Las Vegas, NV

Learning Overview: After attending this presentation, attendees will understand the importance of gender-inclusive strategies in forensic anthropology
and will learn how to center these in casework and research.

Impact Statement: Gender inclusive strategies are needed to improve case resolution for Transgender and Gender Variant (TGV) decedents, prevent
further postmortem marginalization of vulnerable individuals, and promote diversity and inclusion in the forensic sciences. This presentation impacts
the forensic science community by offering suggestions for incorporating gender-inclusive strategies in casework and scholarship.

Fatal violence against TGV individuals in the United States has been characterized as an epidemic.! At this time, 2021 is on track to be the deadliest
year on record for TGV individuals.? Cultural attitudes toward the TGV population can hinder identification efforts and further marginalize TGV
decedents through underreporting and non-standard documentation of missing and murdered persons, inequitable distribution of investigative resources,
inaccurate and inconsistent reporting of gender, (dead)names, and sex, and unfamiliarity with context clues related to gender identity.’

The following are suggestions for how anthropologists can contribute to the development of gender-inclusive strategies in education, research, and
casework that recognize and address the social factors impeding identification of TGV Does.

Prioritize the needs and concerns of the TGV community. Researchers should account for the safety and privacy of research participants, engage
with community members as collaborators, and pursue research questions informed by the wants and needs of community members. Adams et al.
provide guidelines for transgender health research focused on collaboration, language, accountability, informed consent, protection, allyship, and
censorship; these can also guide forensic anthropology research and casework.*

Engage with social theory and incorporate it into casework and research. Queer theory critiques essentialist views of sex and gender, therefore
exhibiting how Westernized perceptions of sex and gender are assigned to the skeleton. Additionally, intersectionality and structural vulnerability
frameworks illustrate why Black and Latinx transwomen and Two Spirit Indigenous people are at the highest risk for lethal violence.

Commit to education and continued conversation. Educating oneself on issues of gender diversity, violence against TGV individuals, and current
literature in and out of forensic anthropology is the first step to supporting this at-risk population. Tallman and colleagues found that only 42.4% of
forensic anthropologists surveyed view sex as non-binary, and 75% were unfamiliar with gender-affirming surgeries, indicating that intra-field
conversations about sex and gender are necessary.’ Anthropologists should incorporate issues of gender diversity into student curricula and actively
engage in discussions about sex, gender, and the limitations of skeletal methods with law enforcement and medicolegal professionals. It is also crucial
that TGV individuals be included in these conversations.

Embrace an advocacy role. While some forensic scientists are personally uncomfortable with direct engagement in advocacy, embracing an advocacy
role does not invalidate one’s scientific objectivity. In fact, some cases may require advocacy to achieve resolution. Advocacy can include willingness
to conduct case reviews with a gender-informed approach, revive attention on the case, seek resources outside of academia or the medicolegal system,
and educate investigators about issues of sex and gender.

Engage in and facilitate interdisciplinary collaboration. The scope of fatal violence against TGV people is not yet understood, so the response to
the epidemic must be multidimensional. Listening to, acknowledging, and uplifting the essential perspectives and expertise of non-academic experts,
activists, and students (especially those who are TGV) aids in information exchange and leads to better research and casework strategies. The
responsibility of meaningful allyship should fall on those in positions of power and privilege in the forensic sciences, including professors and
conference organizers, to provide accessible opportunities and spaces for TGV researchers.

Reference(s):

- American Medical Association. 2019. Press Release: AMA adopts new policies on first day of voting at 2019 Annual Meeting. https://www.ama-
assn.org/press-center/press-releases/ama-adopts-new-policies-first-day-voting-2019-annual-meeting.

Human Rights Campaign Foundation. 2021. Fatal Violence Against the Transgender and Gender Non-Conforming Community in 2021.
https://www.hrc.org/resources/fatal-violence-against-the-transgender-and-gender-non-conforming-community-in-2021.

Michael, A.M.; Isa, M.I.; Redgrave, A.; Bingham Redgrave. 2021. Structural Vulnerability in Transgender and Non-Binary Decedent Populations:
Analytical Considerations and Harm Reduction Strategies. Proceedings of the American Academy of Forensic Sciences, 73" Virtual Annual
Scientific Meeting. 2021.

4 Adams, N.; Pearce, R.; Veale, JI.; Radix, A.; Castro, D.; Sarkar, A.; Thom, K.C. 2017. Guidance and ethical considerations for undertaking
transgender health research and institutional review boards adjudicating this research. Transgender Health, 2(1), 165-175.

Tallman, S.D.; Kincer, C.D.; Plemons, E.D. 2021. Centering transgender individuals in forensic anthropology and expanding binary sex estimation
in casework and research. Forensic Anthropology (early view).
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A108 Disciplinary and Community Ethics Surrounding Gender- and Sex-Diverse Individuals in Forensic
Casework

Laura Cirillo MA*, University of Nevada-Reno, Reno, NV; Marin Pilloud, PhD, University of Nevada-Reno, Reno, NV: Jaxson Haug, MA, Southern
Methodist University, Dallas, TX

Learning Overview: After attending this presentation, attendees will understand the roles of competency, responsibility, and non-maleficence in an
ethical forensic anthropological practice with a particular focus on how to improve engagement with the Gender- and Sex-Diverse (GSD) community.

Impact Statement: This presentation will impact the forensic community by highlighting paths toward a more ethical practice within forensic
anthropology that aims to improve outcomes for communities while also doing no harm.

The reconstruction of the biological profile as an extension of personhood and identity necessitates that forensic anthropology practitioners work within
an ethical framework. The discipline of forensic anthropology lacks comprehensive ethical policies, largely due to the failure of relevant professional
organizations to create, maintain, and enforce robust ethical codes.! Drawing on ethical principles outlined by neighboring fields (namely bioethics and
the American Psychological Association), this presentation proposes key components of ethical practice in forensic anthropology, specifically in the
context of research and casework involving GSD individuals. These components center on competency, responsibility, and non-maleficence as integral
aspects of ethical practice.

Competencies are the various sets of skills needed to perform disciplinary tasks. There are several defined types of competencies, including those
intended to meet changing social demands and minimize harmful downstream effects. For example, cultural, linguistic, and structural competencies
are incorporated into medical curricula to understand and mitigate the complex interaction of social variables that affect medical care.? Forensic
anthropology is uniquely positioned to provide a multidisciplinary perspective bolstered by the social sciences in defining and creating sets of
competencies for forensic science. In the case of working with the GSD community, one such structural competency would involve engagement with
social and structural factors that result in disproportionate violence against GSD individuals and a recognition of historical vulnerabilities within GSD
populations. This engaged competency would promote ethical practice in a field tasked with identification of these victims.

As forensic anthropologists maintain an influential position within the medicolegal system, they have a responsibility to beneficent practice. Currently,
methods to estimate biological sex do not acknowledge that sex is on a spectrum, nor do they provide space for a consideration of gender. While
biological sex and gender are two separate concepts, they can be intertwined in an individual’s identity and gender expression, which can affect the
ability to identify a set of remains of an unknown decedent. While we work to establish protocols and better methods to incorporate the broader range
of human variation and the human experience, we should ensure that our reports and scientific writing do not reinforce the concept of binary sex and
gender roles.

Non-maleficence is related to beneficence but is more focused on preventing harm. There is currently a high level of interest but relative paucity in
foundational research in both skeletal growth and development and forensic identification of GSD individuals. Increased considerations apply to the
ethical use of GSD individuals as a source of data in research as they could represent a vulnerable population to the Institutional Review Board (IRB).
Stakeholder participation in research design has been suggested as means of minimizing harm beyond the subjective risk assessment of the IRB and
builds trust in a marginalized community that has historically been exploited in research.’*

Reference(s):

I Passalacqua, Nicholas V.; Pilloud, Marin A. 2018. Ethics and Professionalism in Forensic Anthropology. Academic Press.

Metzl, Jonathan M.; Hansen, Helena. 2014. Structural competency: Theorizing a new medical engagement with stigma and inequality. Social
Science and Medicine, 103.

Fisher, Celia B.; Mustanski, Brian. 2014. Reducing health disparities and enhancing the responsible conduct of research involving LGBT youth.
Hastings Cent Rep, 44 (4).

Martin, James I.; Meezan, William. 2003. Applying ethical standards to research and evaluations involving lesbian, gay, bisexual, and transgender
populations. Journal of Gay and Lesbian Social Services, 15.
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A109 Necropolitics and Trans Identities: Language Use as Structural Violence

Thomas Delgado, BA*, California State University-Chico, Chico, CA; Kinsey Stewart, MA, University of Tennessee-Knoxville, Knoxville, TN

Learning Overview: After attending this presentation, attendees will better understand why inclusive language is an essential standard in the creation
of representative and ethical systems of death investigation and deathcare.

Impact Statement: This presentation will impact those involved in death investigation by highlighting how lack of inclusive linguistics standards in
case reports, death certificates, forensic methodology, human identification databases, and final disposition documents harms Transgender and Gender
Non-Conforming (TGNC) individuals even after their death.

Despite the increasing visibility of TGNC people in United States society, current practices within medicolegal death investigation, forensic
anthropology, and deathcare as a whole are not TGNC inclusive. This lack of consideration for TGNC decedents can cause unnecessary delays in the
identification and disposition of their remains; moreover, it may ultimately lead to the non-consensual, forced postmortem detransition from their
chosen identities. '

This presentation uses DeLedn’s concept of necroviolence—“violence performed and produced through the specific treatment of corpses that is
perceived to be offensive, sacrilegious, or inhuman by the perpetrator, the victim (and [their] cultural group), or both”—as a framework to illustrate
how the (mis)use of language within death investigation and deathcare reflects and reinforces structural violence against TGNC people.? First, this
presentation highlights the systemic failure to acknowledge differences between sex and gender. Examples from publicly available cases are then used
to show how language and language-enforced bureaucratic structures can harm TGNC decedents, their surviving friends and chosen family, the broader
TGNC community, and the process of medicolegal death resolution itself.

This presentation concludes by suggesting steps anthropologists, pathologists, death investigators, and their affiliated partners can take to reduce the
systemic necropolitical violence faced by the TGNC community. While acknowledging that TGNC-inclusive methods will take time to develop and
implement, it is essential that core standards appropriately serve these individuals. The core language used in death investigation will therefore need to
disengage from binary and essentialist standards of “male/female” that fail to represent complex social and biological realities within human
populations.

Reference(s):

- Whitestone, Stephenson Books; Howard Giles; Daniel Linz. Overcoming Ungrievability: Transgender Expectations for Identity after Death.
Sociological Inquiry 90, no. 2 (May 2020): 316-38.

DeLeon, Jason. The Land of Open Graves: Living and Dying on the Migrant Trail. Oakland: University of California Press, 2015, 69.
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A110 Identifying Transgender and Gender-Variant Individuals in Public Records: Reconciling Differences
Between Law Enforcement Data and Non-Government Organizations (NGOs)

Raphaela Meloro, MA*, University of Florida, Department of Anthropology, Gainsville, FL; Fatimah Bouderdaben, BS, Texas State University,
Department of Anthropology, San Marcos, TX

Learning Overview: After attending this presentation, attendees will understand where discrepancies may arise in calculations of Transgender and
Gender Non-conforming (TGN) violence and homicide rates NGOs and Government Organizations (GOs).

Impact Statement: This presentation will impact the forensic science community by providing recommendations for determining TGN identity in
database records and tracking rates of violent hate crimes and homicide involving TGN individuals.

Published reports on TGN violent hate crimes and homicide by GOs indicate that TGN groups experience comparable rates of violent hate crimes and
homicide to non-TGN groups. However, published reports by LGBT+ NGOs indicate that TGN homicide is at epidemic proportions. This study builds
on previous work examining these discrepancies to determine where these differences in calculations may arise and the impact of such differences.>?
An in-depth analysis of the Trans Doe Task Force’s (TDTF) LGBT+ Accountability for Missing and Murdered Persons (LAMMP) database aids in
this study of discrepancies by comparing self/personal reports with information gathered by the TDTF from the National Missing and Unidentified
Persons System (NamUS).®

Counts of transgender homicides from 2013 through 2021 were collected from the published reports by the Federal Bureau of Investigation (FBI) Hate
Crime Statistics Program, the Human Rights Campaign (HRC), and the National Coalition of Anti-Violence Program (NCAVP).!37 Slight differences
were found between counts reported by the two NGOs and large differences were found between counts reported by the FBI and those reported by the
NGOs. Of the three sources, HRC publications generally reported the largest number of homicides with steadily climbing numbers over time while
FBI publications reported the lowest numbers with little-to-no change from year to year.

Differences in homicide counts arose from variation in the number and reporting methods of data sources. NGOs reported all TGN homicides
documented by sources, including LGBTQ+ organizations and news reports. FBI data was sourced from participating law enforcement districts and
restricted reported homicides only to those classified as a hate crime. The limited number of districts participating meant that FBI data did not span as
much of the United States as NGO data did. Furthermore, it is unlikely that all participating districts recognized and documented TGN identities in
reports or that all homicides involving TGN individuals were reported.*

Further analysis of the LAMMP database also highlighted discrepancies that NGOs deal with when working with GO data. Based on the LAMMP
database of missing transgender persons reported, 77.6% of transgender individuals missing were trans women and 22.4% were trans men. However,
when compared to NamUS data, cases that were flagged as possible transgender cases were overwhelmingly trans women, 91.4%, compared to trans
men, 8.6%. This is a major discrepancy identified by directly comparing NGO data to GO data.

The results of this study demonstrate that NGOs and GOs calculate significantly different rates of crime against TGN individuals, even when using
similar data sources due to their different methods of interpretation. Solutions to this discrepancy may come from incorporation of inclusivity practices,
including the use of diverse gender categories on reporting forms, sensitivity training, and allying with TGN community liaisons to build better
relationships with this at-risk population.

Reference(s):

I AVP. (n.d.). National Coalition of Anti-Violence Programs. https://avp.org/ncavp/.

2 Dinno, A. (2017). Homicide rates of transgender individuals in the United States: 2010-2014. American journal of public health, 107(9), 1441-
1447.

Human Rights Campaign. (n.d.). Hate Crimes. Human Rights Campaign. https://www.hrc.org/resources/hate-crimes.

Seely, N. (2021). Reporting on transgender victims of homicide: Practices of misgendering, sourcing and transparency. Newspaper Research
Journal, 42(1), 74-94.

Stotzer, R.L. (2017). Data sources hinder our understanding of transgender murders. American journal of public health, 107(9), 1362.

Trans Doe Task Force. https://transdoetaskforce.org/ 7U.S. Department of Justice, Federal Bureau of Investigation. (n.d.). Hate Crime Statistics :
UCR. https://www.tbi.gov/services/cjis/ucr/hate-crime.
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Al11 Identifying Trans Individuals From Skeletal Remains: Indicators of Gender-Affirming Interventions

Angelica Bourgeault, MSc*, University College London, London, Great Britain, United Kingdom

Learning Overview: After attending this presentation, attendees will have a better understanding of the current state of research regarding the impact
of Gender-Affirming Interventions (GAI) on the skeletal composition of transgender individuals and its implications for the forensic anthropologist.

Impact Statement: This presentation will impact the forensic science community by addressing the dearth in forensic literature on gender diversity,
presenting evidence of the malleability of sexually dimorphic features that may be achieved through endocrinal and surgical GAI. Findings will guide
experts through the identification process of skeletal remains and highlight the importance and potential of interdisciplinary collaboration.

A challenge is posed to the identification process when a person’s skeletal features lead to conflicting or “indeterminate” sex estimations. Trans-
identifying individuals may subject their bodies to an extreme degree of change by undergoing hormonal interventions and gender-confirmation
surgeries to treat gender dysphoria and transition their physical appearance to align with their gender identity. Yet, despite disproportionate homicide
rates of trans-identifying individuals, there are no forensic anthropology standards for determining whether an individual has undergone GAI from
skeletal evaluation.!

This research aims to bridge the gap by proposing skeletal and medical indicators for the identification of trans individuals through a critical review of
the current literature. The purpose of this project was four-fold to identify: (1) skeletal indicators for identifying trans individuals, (2) associated surgical
devices, (3) differentiations between trans and cisgender (cis) surgeries, and lastly, (4) a proposed method for conducting the “sex estimation” of trans
skeletal remains.

In terms of the skeletal impacts of endocrinal GAI, changes in cortical and trabecular areal and volumetric Bone Mineral Density (BMD) absolute
values and z-scores/t-scores, bone mass, area, thickness, and turnover, as well as endosteal and periosteal circumference were analyzed. In addition,
the effect of pubertal suppressors on epiphyseal fusion and final achieved height were explored, along with the effects of surgical implants on bone
composition. Pubertal suppression and feminizing/masculinizing hormonal therapy, prior to and following gonadectomy, led to significant differences
in bone density, morphology, and morphometry between trans individuals, specifically trans women, and their age-matched cis genotypic peers.

On the other hand, surgical indicators of GAI were determined by analyzing the effects of facial feminization/masculinization surgery and
urological/gynecological gender-confirmation surgeries. The most reliable surgical indicators in trans women consist of combined evidence for bone
shaving, various osteotomies, and breast implants. Conversely, the most durable postmortem surgical devices likely to lead to the positive identification
of a trans man are the combined presence of facial implants and/or bone grafts, and penoscrotal prostheses.

Forensic anthropologists should be cautious not to confound evidence of surgical interventions with those used to treat traumatic, pathologic, or simple
cosmetic procedures in the cisgender population. From a forensic anthropology point of view, GAI are most discernible and positively identifiable in
individuals who have undergone the full extent of the transition and its hormonal and surgical effects on the skeleton. Nonetheless, findings may inform
skeletal involvement in gender non-conforming, non-binary, or genderqueer populations undergoing lesser GAI, if any. In conclusion, the more the
presence of extensive bilateral gender-affirming indicators, the higher the likelihood of ascribing the correct “sex” to an unidentified trans individual.

This research highlights the importance for forensics to remain up-to-date with innovative medical interventions of increasing popularity. The intricate
relationship between sex and gender in trans individuals offers a unique opportunity to modernize the way forensic anthropologists interpret
“indeterminate” scores. Future interdisciplinary collaboration and community involvement is key to better understanding the true extent of GAI impacts
on the skeleton.

Reference(s):
- Transgender Europe (TGEU), 2020. Trans Murder Monitoring (TMM): Trans Day of Remembrance 2020 (TDoR) [Analysis in brief on the
Internet]. 2020 Nov 11 [cited 2021 Aug 1]. Available from: https://transrespect.org/en/tmm-update-tdor-2020.
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Al112 Supporting the Positive Identification of Trans Men in Forensic Anthropological Contexts

Jenna Schall, MSc*, University of Toronto-Mississauga, Mississauga, Ontario, Canada; Tracy Rogers, PhD, University of Toronto-Mississauga,
Mississauga, Ontario, Canada; Jordan Deschamps-Braly, MD, Deschamps-Braly Clinic of Plastic & Craniofacial Surgery, San Francisco, CA

Learning Overview: After attending this presentation, attendees will have a better understanding of the rise in anti-trans violence and the role forensic
anthropologists play in supporting the correct identification of trans individuals, particularly trans men.

Impact Statement: This presentation will impact the forensic science community by providing knowledge and additional tools to support and recognize
trans men in forensic contexts.

The identification of unidentified human remains begins with the construction of the biological profile, which consists of an individual’s sex, ancestry,
age, and stature. This profile is then compared to descriptions of missing persons in order to narrow the scope of a forensic investigation. In cases of
transgender and gender-diverse individuals whose sex assigned at birth has little correlation with their social identity, positive identification can be
delayed or hindered.!> There are many gender confirmation options for trans individuals who physically transition in order to alleviate gender
dysphoria, such as hormone therapy, and genital and/or facial gender-confirmation surgeries.>®

While not all trans people undergo these treatments for various reasons, undergoing gender-confirmation surgery should not hinder or complicate
positive identification. Instead, forensic anthropologists need to be able to recognize evidence of gender-confirmation surgery in order to create a
holistic and accurate biological profile, ultimately supporting correct positive identification. This growing body of knowledge is becoming increasingly
more relevant and necessary as gender-affirming surgeries become more accessible for both trans women and men.>?

Unfortunately, the number of trans and gender non-conforming individuals subjected to violence has also increased, due in part to the rise in anti-
LGBTQ legislature being passed across the United States.!®!! In 2020, the Human Rights Campaign (HRC) tracked a record number of violent fatal
incidents against transgender and gender non-conforming people.'! Forty-four fatalities were recorded by HRC, making 2020 the most violent year on
record since HRC began documenting these crimes in 2013.'! Also steadily increasing is the number of trans men and boys being reported as victims
of these hate crimes.'"'> While there is some preliminary research to support the identification of trans women in forensic anthropology, there is none
on trans men.3-> 13

The goal of this research is to illuminate the increase in reporting of trans men as victims of violence and review current gender-confirmation procedures
to evaluate their potential in supporting the identification of trans men in forensic contexts.

Reference(s):

1. Epstein, Gloria J., Honourable. 2021. Missing and Missed: Report of the Independent Civilian Review into Missing Person Investigations. Toronto,
Ontario, Canada.

Trans Doe Task Force Transcending Jane and John Doe Conference—2021. https://transdoetaskforce.org/transcending-jane-and-john-doe-the-
impact-of-gender-identification-in-forensic-cold-cases/ [(accessed April 10, 2021)].

Tallman, S.D.; Kincer, C.D.; Plemons, E.D. Centering transgender individuals in forensic anthropology and expanding binary sex estimation in
casework and research. Forensic Ant 2020; 1-8. doi: 10.5744/fa.2020.0030.

Jones, G. Not a yes or no question: Critical perspectives on sex and gender in forensic anthropology. [dissertation]. Windsor, Ontario: University
of Windsor, 2014.

Buchanan, S. Bone modification in male to female transgender surgeries: Considerations for the forensic anthropologist [dissertation]. Baton
Rouge, Louisiana: Louisiana State University, 2014.

Ousterhout, D.K.; Deschamps-Braly, J.C. Special edition on transgender facial surgery. J Craniofac Surg 2019;30(5):1326-1327. doi:
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Plemons, E. Gender, ethnicity, and transgender embodiment: Interrogating classification in facial feminization surgery. Body & Society
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Sayegh, F.; Ludwig, D.C.; Ascha, M.; Vyas, K.; Shakir, A.; Kwong, J.W., et al. Facial masculinization surgery and its role in the treatment of
gender dysphoria. J Craniofac Surgery 2019;30(5):1339-1346. doi: 10.1097/SCS.0000000000005101.

Deschamps-Braly, J.C.; Sacher, C.L.; Fick, J.F.; Ousterhout, D.K. First female-to-male facial confirmation surgery with description of a new
procedure for masculinization of the thyroid cartilage (Adam’s Apple). Plast Reconstr Surg 2017;139(4):883e-887e.
doi:1097/PRS.0000000000003185.

Nakashima, L.; Levin, B. Report to the Nation: 2019 Factbook on hate and extremism in the U.S. & Internationally. San Bernardino, California:
Center for the Study of Hate and Extremism, California State University, San Bernardino; 2019 July 30.
https://www.hrc.org/resources/violence-against-the-trans-and-gender-non-conforming-community-in-2020 (accessed [August 29, 2021]).
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Schall, J.L.; Rogers, T.L.; Deschamps-Braly, J.C. Breaking the binary: The identification of trans-women in forensic anthropology. Forensic Sci
Int 2020;309:110220. doi:10.1016/j.forsciint.2020.110220.
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A113 When a Reanalysis Changes Everything: A Cold Case Study of a Possible Gender-Variant Individual

Alexis Goots, MA*, Michigan State University, East Lansing, MI; Carolyn Isaac, PhD, Michigan State University, East Lansing, MI; Todd Fenton, PhD,
Michigan State University, East Lansing, MI

Learning Overview: After attending this presentation, attendees will understand how cognitive bias can influence sex estimation in forensic
anthropology.

Impact Statement: This presentation will impact the forensic science community by providing practitioners with an example of how to respectfully
and scientifically address potentially gender-variant individuals in a cold case context.

The identification of an unknown decedent in forensic anthropology relies on the accurate estimation of the biological profile, including age, sex,
stature, and ancestry. Although the methods for estimating the biological profile are well-established, many factors can impact whether these four
components are estimated accurately. Intrinsic factors, such as ambiguous skeletal morphology, or extrinsic factors, such as personal effects, can lead
to cognitive bias and increase the possibility of an inaccurately estimated biological profile. In these scenarios, the potential for a positive identification
is limited.

When reanalyzing a cold case, therefore, an important first step is to determine whether the original analysis is accurate. Often, new methodology can
improve accuracy in estimating the biological profile. Importantly, these re-analyses may reveal past mistakes, albeit made in earnest, that can help
explain why a case has remained unresolved for a significant length of time. It is not only valuable to ameliorate these issues from a case resolution
standpoint, but also to understand the circumstances that contribute to these inaccuracies, which may provide insight into broader issues in the field.

One such circumstance is the biasing effect of gendered clothing on sex estimation in forensic casework. A study of cognitive bias in sex estimation
found that gender-stereotypical clothing associated with unambiguous skeletal remains had substantial biasing power, leading to inaccurate sex
estimation despite the remains clearly expressing characteristics of a particular sex.! As gendered clothing can lead to inaccurate sex estimates and
impact the ability to make identifications, its biasing effect should be considered when analyzing new cases and reevaluating cold cases in a forensic
laboratory.

During a reanalysis of cold cases in the Michigan State University Forensic Anthropology Laboratory (MSUFAL), this study identified a case in which
the reported sex was female, but the remains themselves appeared more ambiguous with respect to sex. The originally reported biological profile for
this case was that of a Black female between the ages of 28 and 40 with a stature of approximately 65 inches. Notably, the decedent was found with
personal effects, including a wavy, collar-length wig, blue jeans, a violet-colored long-sleeved blouse, a beige-colored long-sleeved blouse, a reddish-
brown nylon neck scarf, panty hose, a bra, and black high-heeled shoes.

In the reanalysis, substantial disagreement between several anthropological methods resulted in an overall “indeterminate” estimation of sex.
Ultimately, nuclear Short Tandem Repeat (STR) DNA analysis was used to identify the sex of this individual; the presence of X and Y chromosomes
in the decedent’s DNA are consistent with a sex estimation of male. However, the stereotypically “feminine” personal effects in this case suggest that
the decedent’s gender expression may have differed from their sex assigned at birth.

Given this information, the MSUFAL produced a follow-up report, noting the sex estimated using DNA analysis, as well as the potential for this
individual to have been gender non-conforming in life. Although an identification has not yet been made in this case, the likelihood of eventually
identifying this individual has been substantially improved based on the anthropological reanalysis. This case provides an example of the biasing power
of extraneous information on skeletal analysis and the importance of thinking outside the gender binary in forensic casework.

Reference(s):
. Nakhaeizadeh, S.; Morgan, R.M.; Rando, C.; Dror, L.E. 2018. Cascading bias of initial exposure to information at the crime scene to the subsequent
evaluation of skeletal remains. Journal of Forensic Sciences 63(2):403-411.
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Al14 A Diverse Past, Present, and Future: Resituating the Anthro in Forensic Anthropology

Chaunesey M.J. Clemmons, MA*, University of Texas-San Antonio, San Antonio, TX; Matt C. Go, PhD SNA International, Joint Base Pear! Harbor-Hickam,
HI; Alba E. Craig, BA, University of Indianapolis, Indianapolis, IN; Isis Dwyer, MA, University of Florida, Gainesville, FL; Aaron J. Young, MA, University
of Arizona, Tucson, AZ; Kamar Afra, MA, University of Tennessee, Knoxville, TN

Learning Overview: After attending this presentation, attendees will be introduced to the symposium “Pioneers of Color: A Diverse Narrative of
Forensic Anthropology,” whereby the impetus, goals, and significance of the symposium will be outlined.

Impact Statement: This presentation will impact the forensic science community by supplying a richer understanding of forensic anthropology’s
history than what is currently understood and provide space for discourses that disrupt the status quo.

For the first time at the American Academy of Forensic Sciences annual conference, a symposium is introduced that is entirely dedicated to the
celebration of anti-traditional perspectives in forensic anthropology with a panel entirely composed of early-career scholars of color with diverse
backgrounds. In providing spaces to disrupt the status quo, the contributors center the stories of early luminaries of color; the incorporation of feminist,
critical race, and postcolonial theories in approaching medicolegal problems; and the dismantling of epistemological boundaries between
science/activism and objectivity/subjectivity, among other pressing issues. In addition to introducing the symposium and presenters, the authors discuss
why they are doing this, why it is essential, the difficulties they encountered in curating this content, and how these relate to the larger issues of
representation and diversity within our field.

The content and presenters of this symposium align well with this year’s theme of a responsive academy, meeting and surpassing the challenges of a
modern forensic science world. Responding to a modern forensic world begins by reclaiming forensic anthropology’s diverse historical foundations
and acknowledging those routinely left out of the narrative. Surpassing the needs of a modern forensic world requires a counter-narrative to dominant
renderings of forensic anthropology’s theories and praxis. This presentation and symposium also celebrates the Anthropology Section’s 50th
Anniversary by bridging a biased past with a turbulent present and envisioning a more inclusive future for forensic anthropology and the forensic
sciences.

Forensic Anthropology, Diversity and Inclusion, Biased Objectivity
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Al115 A Counter-Pantheon to Forensic Anthropology’s Classic Luminaries

Jesse R. Goliath, PhD*, Mississippi State University, Mississippi State, MS; Matthew C. Go, PhD, SNA International, Supporting the Defense
POW/MIA Accounting Agency, Joint Base Pearl Harbor-Hickam, HI; Allison Nesbitt, PhD, University of Missouri, Columbia, MO; Aaron J. Young, MA,
University of Arizona, Tucson, AZ; Sydney S. Garcia, MA, SNA International, Supporting the Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-
Hickam, HI

Learning Overview: After attending this presentation, attendees will better understand the important contributions of early non-White forensic
anthropologists and related scientists and their contributions to the field.

Impact Statement: The goal of this presentation is to impact the forensic science community by highlighting the lack of diversity when teaching the
history of forensic anthropology, its implications, and providing a solution to this gap.

The prevailing narrative of who has participated in forensic anthropology is arguably exclusive of non-White scholars and practitioners. Introductory
textbooks in forensic anthropology and award names of the American Academy of Forensic Sciences Anthropology Section are examples of the types
of people the field has traditionally regarded as worthy of exaltation. Our discipline retains a gaping hole in the historical record of important
contributions led by those left out of the established pantheon. Unvaried participation in forensic anthropology creates a stagnant discipline that stifles
innovation, impedes talent acquisition and retention by demoralizing the participation of non-White professionals, and obstructs the possibility to adapt
to the needs of a just and equitable discipline. Through this presentation, there is hope to shed light on the lack of diversity among those widely cited
as American forensic anthropology’s forebearers and to provide other luminaries to consider when teaching our history and considering names for
section awards and accolades.

The format of this presentation adopts the widely used periodic system of forensic anthropology’s historical foundations, whereby its development is
split between a Formative Period (Early 1800s—1938), Consolidation Period (1939-1971), and Modern Period (1972—Present). Within each period, this
presentation introduces early pioneers such as W. Montague Cobb, Charles Warren, Caroline Bond Day, Tadao Furue, Kazuro Hanihara, Mahmoud
El-Najjar, and others by highlighting their contributions to the discipline. Importantly, this presentation critiques the need to engage in this endeavor
and why it has taken this long to do so and also reflects on the difficulties in curating this list and how it speaks to larger systemic issues of inclusion
and recognition vis-a-vis race within the discipline of forensic anthropology.

History of Forensic Anthropology, Diversity, BIPOC
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A116 Back to Black: The Legacy and Contributions of Black Pioneers of the 20™ Century

Isis Dwyer, MA* Department of Anthropology, University of Florida, Gainesville, FL; Tisa N. Loewen, MA, School of Human Evolution and Social Change,
Arizona State University, Tempe, AZ; Chaunesey M.J. Clemmons, MA, Department of Anthropology, University of Texas-San Antonio, San Antonio, TX and
Department of Anthropology, Texas State University, San Marcos, TX; Evonne Turner-Byfield, MSc, Department of Anthropology, Ohio State University,
Columbus, OH, Jesse Goliath, PhD, Department of Anthropology and Middle Eastern Cultures, Mississippi State University, Mississippi State, MS, Allison
Nesbitt, PhD, Department of Pathology and Anatomical Sciences, School of Medicine, University of Missouri, Columbia, MO; Carter Clinton, PhD,
Department of Anthropology, Department of Biology, Pennsylvania State University, State College, PA; Kendra Isable, MA, Department of Anthropology,
University of Nevada, Reno, NV

Learning Overview: Following this presentation, attendees will know the impactful contributions of 20""-century Black anthropologists who pioneered
our field and will have a tangible resource of media that can be used as tools for education and citation.

Impact Statement: This presentation will impact the forensic community by highlighting the research of Black scholars and practitioners to the field
of forensic anthropology and illuminating their continuous contributions.

Black biological anthropologists have made significant contributions to forensic anthropology and continue to contribute to the scientific field. Yet
these theoretical, educational, scholarship, and technical contributions have been overlooked in undergraduate and graduate degree courses, forensic
anthropology textbooks, and the forensic literature. The research of Black pioneers in forensic anthropology is not broadly shared, and inclusion of the
work, ideas, and hypotheses of these anthropologists would greatly enhance the state of the discipline.

Forensic anthropology draws upon multiple medicolegal and social disciplines and is most effective at applying methods when consideration of the
socio-cultural consequences are taken. Like their contemporaries, early Black anthropologists whose work impacted forensic anthropology were
educators and researchers with diverse research interests and careers. They were biological anthropologists, cultural anthropologists, and applied
anthropologists who worked with the military, anatomists, and forensic psychologists.

William Montague Cobb, the first African American to complete a doctorate in biological anthropology, employed multidisciplinary methods across
physical anthropology, anatomy, and human biology to refute the perceived differences between Black and White Americans, counter the scientific
justifications for racism, and explore health disparities. Cobb’s work exemplifies a pioneering instance of applied anthropology and social responsibility
that provides vital context to current constructions of population variation utilized in forensic ancestry estimation today.

Charles Warren was a contemporary of Furue and Kerley and worked occasionally for 25 years as a civilian forensic anthropologist for the United
States Army and identified human remains from World War 11, the Korean War, and Vietnam War. As a professor and educator, he consulted on
forensic cases in Illinois and Indiana. His most high-profile case was identifying human remains from the house of John Wayne Gacy in 1975. As a
researcher, he dispelled the belief that because of their skin color, the Black Asian population in the Philippines were a homogenous group.

Key figures in forensic psychology, Drs. Mamie and Kenneth Clarks’ “doll test” and research were instrumental in demonstrating the harmful effects
of segregation in Brown v. Board of Education of Topeka (1954). Likewise, Caroline Bond Day, a student of Earnest Hooton at Harvard, used
genealogies, interviews, and anthropometrics in her expansive 1932 Master’s thesis to show that laws prohibiting miscegenation predicated on
biological inferiority were baseless.

When exploring the contributions of Black pioneers of the 20"-century, it is difficult to quantify their impact in parallel to their non-Black peers. Many
early Black scholars in the forensic disciplines faced considerable obstacles to traditional markers of academic success, such as publications and tenured
promotion, while others were pushed out of the discipline altogether. Despite these obstacles, the legacies of Black pioneers in forensic anthropology
live on not only through distinguished labs and collections, but also their influence on the theory and praxis of current Black scholars and practitioners.
While current events have revealed our discipline’s intent to maintain “objectivity,” Black pioneering scholars maintained passionate rigor in activist
scholarship while emphasizing the importance our discipline has on the everyday world. A clearer understanding of the scholarship of Black
anthropologists is alive and offers critical perspectives and diversity necessary to enhance our discipline.

History, Diversity, Forensic Anthropology
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Al117 Drawing Parallels: Black, Indigenous, and People Of Color (BIPOC) Representation in Other Medicolegal
Fields

An-Di Yim, PhD¥*, Truman State University, Kirksville, MO; Jessica Juarez, PhD, SNA International, Supporting the Defense POW/MIA Accounting
Agency, Joint Base Pearl Harbor-Hickam, HI; Jesse Goliath, PhD, Mississippi State University, Mississippi State, MS; Isabel Melhado, University of
Indianapolis, Indianapolis, IN

Learning Overview: After attending this presentation, attendees will have a better understanding of the scopes of BIPOC representation in different
medicolegal fields, as well as the strategies or initiatives to increase BIPOC representation proposed by different medicolegal fields.

Impact Statement: This presentation will impact the forensic community by providing data on diversity, inclusion, and representation from different
medicolegal fields and by identifying the strategies used or proposed to achieve goals in supporting diversity, equity, and inclusion.

The benefits of a diverse and inclusive working environment have been well-documented. This is especially needed in forensic sciences, where new
scientific advances can greatly benefit society. Underrepresentation may lead to a bias that ideas and topics that are culturally and/or biologically
significant to certain groups are less important to the community as a whole. Additionally, there is a general mistrust and negative connotations
associated with law enforcement and the medicolegal system among people of color.

This study surveyed the literature and data reported from professional organizations in an attempt to find information about diversity within different
subdisciplines of medicolegal fields. Results showed that for anthropology, 7% of members in the American Association of Biological Anthropology
(AABA) identified as being an underrepresented minority, while about 32% of members of the Anthropology Section of the American Academy of
Forensic Sciences (AAFS) self-identified as being a member of an underrepresented group. However, the Anthropology Section represents less than
4% of the total membership of the Academy. There is no direct data on BIPOC representation in other medicolegal fields. However, insights can be
gleaned from statistics of the greater scientific communities. In pathology, about 15% of the trainees (pathology residents) in 2016 reported to be
members of an underrepresented minority. Significant differences were also found in terms of underrepresented minority pathology fellows and
residents compared to the United States population. The Society of Toxicology (SOT) also openly acknowledged there is racial, ethnic, and gender
inequality in participation and leadership within the society, but did not report actual statistics regarding their membership or leadership compositions.
This study acknowledges that its results may not represent accurate BIPOC representation in medicolegal fields, but they all signify an overall problem
of a lack of diversity. Acknowledgment and recognition is not enough to mitigate the trend of underrepresentation. It is imperative that we implement,
in earnest, strategies to diversify the scientific community as a whole. While not exhaustive, some of these strategies may include: acknowledgement
of differing experiences for BIPOC individuals; early education outreach; encouragement and access to opportunities throughout educational and career
trajectories; and correcting compensation inequalities.

Finally, this study recognizes that while different statistics from different organizations or research projects may not be directly comparable (as the
definition of “underrepresented group” may differ), professional organizations are encouraged to be open about the diversity (or lack thereof) in their
membership. This openness is beneficial in identifying strategies to improve BIPOC representation within their fields. Without this transparency, we,
as a scientific community, run the risk of a narrowly focused approach to solutions and services that affect the scientific community as a whole.

Diversity, Representation, Medicolegal

Copyright 2022 by the AAFS. Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by the AAFS.

*Presenting Author - 151 -



AMERICAN ACADEMY OF
FORENSIC SCIENCES

Anthropology—2022

A118 Objectivity in the Historical Narrative of Forensic Anthropology

Kamar Afra, MA*, University of Tennessee, Knoxville, TN, Elaine Y. Chu, MA, University of Nevada, Reno, Reno, NV; Sydney S. Garcia, MA, SNA
International, Joint Base Pearl Harbor-Hickam, HI

Overview: After attending this presentation, attendees will have gained a more in-depth understanding of the historical factors that led to enhanced
racial categorization in science and anthropology and how this translated to the othering and exclusion of Black, Indigenous, and People Of Color
(BIPOC) professionals.

Impact Statement: The goal of this presentation is to understand some of the tools that impacted the perspective of historical and current
anthropologists and impede the contribution of BIPOC experts.

The objectivity of forensic science has been tangled in quantitative analysis due to expectations outlined in legal proceedings. Numerous fields rely on
statistical tests to uphold the authenticity and admissibility of a result.1 Statistical analyses and classification accuracy rely on that—the assumption
that groups are distinct (based in scientific truth). When applied to humans, these groupings are grounded in oppressive socio-political hierarchies that
are embedded in subjective thought.

In the late 19th and early 20th century, the predisposed ideas of human typology and xenophobia popularized anthropology. The eugenics movement
reiterated the concept of “culture as biology” by linking genetic determinism, savagery, and racial classification.2 This movement fueled the research
of early anthropologists and other scientists who were working in a forensic sphere.

Historically, only those in power who created and benefited from the hierarchy were heard. Thus, objectivity of experts was defined by this subjective
bias. Expert bias has been the seed for several fields, such as anthropological studies, that linked cranial capacity to intellect and levels of humanity to
cranial morphology. These contributions to the field promoted and validated the othering of prominent people of color professionally and socially, such
as W.E.B. Du Bois, Caroline Bond Day, and Anténor Firmin.3 This presentation provides a snapshot of the interdependence of conscious “objectivity”
with an active effort to dismantle the theory of racial inferiority driven by eugenics ideas that contributed to the masking of BIPOC experts’
contributions for more than a century. Human variation does not equal racial or ethnic categorization, and understanding the history that led to these
assumptions is necessary to decrease unconscious expert bias and defer scientific racism. Forensic anthropology should be anthropology first.

Reference(s):

- Lesciotto, K.M. The Impact of Daubert on the Admissibility of Forensic Anthropology Expert Testimony. Journal of forensic sciences 60(3):549-
555 (2015).

2 Black, E. War Against the Weak. Expanded edition. New York: Dialog Press (2012).

3 Duster, T. Backdoor to Eugenics. Second edition. New York: Routledge Press (2003).

Forensic Anthropology, Expert Bias, Objectivity
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A119 Forensic Anthropology’s Role in Activism and Advocacy

Fatimah Bouderdaben, BS*, Texas State University, San Marcos, TX; Ivanna Robledo, MA, Texas State University, San Marcos, TX; Alba Craig, BA,
University of Indianapolis, Indianapolis, IN; Sydney Garcia, MA, SNA International, Joint Base Pearl Harbor-Hickam, HI; Tanya Ramos, BA,
University of Indianapolis, Indianapolis, IN; Evonne Turner-Byfield, MSc, Ohio State University, Columbus, OH

Learning Overview: After attending this presentation, attendees will understand the need for activism to be ever-present in the work of forensic
anthropologists. Hearing from minorities in the field will ensure that attendees will be presented with a variety of points of view that are often unknown
or have gone unnoticed.

Impact Statement: This presentation will bring about a discussion that is much needed in today’s current climate regarding activism, human rights,
and the role/effect of racism in forensic anthropology. This presentation was created and is presented by early-career persons of color in the field to
shed light on the points of view of these individuals and communicate them to the community at large.

There is no space for objectivity in forensic anthropology because impartiality favors the side of the oppressor. This places an obligation on the forensic
anthropologist to become an activist with their work and daily lives. Anything from non-profit work to inclusive teaching practices are considered acts
of advocacy forensic anthropologists can pursue to fulfill that obligation. For Black, Indigenous, and People of Color (BIPOC) in this field, the act of
existing in White academia and professional spaces is activism.!

Historically, activism has changed the field and evolved the practices of forensic anthropology into becoming more humane. It is undeniable that the
work of activists has changed the field for the better. This has relied heavily on BIPOC activists like W.E.B. Du Bois and St. Clare Drake and their
work.?

Forensic anthropologists are often hired to assist with the exhumation and identification of individuals who have died tragically from genocide and
other violations of human rights. Forensic anthropologists aiding in this type of investigation are able to use their authority to advocate and bring
awareness to the injustices that caused the demise of innocent people. Oftentimes being a part of this type of work also means working with living
communities who are continually affected by the same injustices in their day-to-day lives. Forensic anthropologists can then advocate helping alleviate
turmoil and support affected communities.

The belief that advocacy and activism do not have a place in forensic science comes from a place of privilege that BIPOC scientists do not have. These
should not be mutually exclusive, especially when the public relies on the advocacy of scientists to improve the system by recognizing its flaws and
limitations. There should be an incorporation of activist research.? This is further supported by organizations and individuals such as Carlina de la
Cova, Michael Blakey, the Argentine Forensic Anthropology Team (EAAF), The Peruvian Team of Forensic Anthropology (EPAF), and the Forensic
Anthropology Foundation of Guatemala (FAFG) that have and continue to use advocacy and activism as a tool to better support underserved
communities.*

Reference(s):

I Drake, S.C. Reflections on Anthropology and the Black Experience. Anthropology & Education Quarterly. 1978. Volume 9, number 2: 85-108.
Foster, K.M. Vindicationist Politics: A Foundation and Point of Departure for an African Diaspora Studies Program. Transformational
Anthropology. 1997. Volume 6, numbers 1&2: 2-9.

Speed, S. At the Crossroads of Human Rights and Anthropology: Toward a Critically Engaged Activist Research. American Anthropologist. 2006.
Volume 108, issue 2: 66-76.

Fondebrider, L. The Application of Forensic Anthropology to the Investigation of Cases of Political Violence: Perspectives from South America.
Chapter in Handbook of Forensic Anthropology and Archaeology. 2016. 2nd Edition, Routledge.
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A120 The (Colonial) Impacts of (Western) Forensic Anthropology in the International Sphere

Nandar Yukyi, MA*, Department of Anthropology, University of Nevada-Reno, Reno, NV; An-Di Yim, PhD, Department of Health and Exercise Sciences,
Truman State University, Department of Biology, Kirksville, MO, Matthew C. Go, PhD, SNA International, Supporting the Defense POW/MIA Accounting
Agency, Joint Base Pearl Harbor-Hickam, HI; Ivanna Robledo, MA, Department of Anthropology, Texas State University, San Marcos, TX

Learning Overview: After attending this presentation, attendees will understand and be able to recognize past and current practices of Western forensic
anthropology that are deemed normal but are colonial in nature.

Impact Statement: The goal of this presentation is to impact the forensic science community by identifying issues with parachute forensic
anthropology and suggesting a set of working guidelines to decolonize current practices in international collaborations in forensic anthropology.

Recent work has shown that Western nations, especially the United States, lead research in forensic anthropology significantly more than non-Western
counterparts by absolute count of publications and citation impact.! This finding supports sentiments that the research and practice of forensic
anthropology within Western contexts dictates the discipline’s formation and exports their ideas to other parts of the world. This presentation seeks to
highlight the inverse, where Western practice can stand to learn from non-Western contexts in their approaches. International collaboration in forensic
anthropology takes place in both academic and professional contexts. Current practices in international forensic anthropological fieldwork typically
involve the Western anthropologist traveling to a given host country to collect data at institutions or participate in excavations and promptly departing
once the job is completed, a modus operandi known as parachute science or helicopter research.>?

One example can be found in forensic humanitarian work, a well-established subfield of forensic anthropology that has been discussed extensively in
the literature. Such work, often taking place in countries that are not part of the global West, is seldom spearheaded by local specialists. However,
forensic humanitarian efforts often require context-specific approaches to be successful. Past experience also highlights the value of capacity-building
and training in the sustainability of humanitarian projects.

To date, literature on ethics and professionalism in forensic anthropology does not provide explicit guidelines for working in foreign nations. Further,
differences in how institutions across the globe operate call for the Western anthropologist to adapt to appropriate sensitivities when working in an
international sphere. As such, protocols for how international collaborations should be conducted in forensic anthropology are relatively loose. Given
aracist and colonial past in the history of Western anthropology, especially when dealing with international research, this study contends that guidelines
for conducting international research should be specified.

This presentation aims to provide actionable steps by: (1) proposing working guidelines for international collaboration; (2) encouraging foreign experts
to involve the local community in projects on equitable footing; and (3) ensuring data sharing and accessibility to additional materials. Through these
steps, this presentation aims to provide a space for the local communities in various host countries to advocate for themselves and promote the
decolonization of current practices within forensic anthropology.

Reference(s):

I Go, M.C.; Yukyi, N.; Chu, E.Y. On WEIRD anthropologists and their white skeletons. Forensic Anthropology, in press.

Minasny, B.; Fiantis, D.; Mulyanto, B.; Sulaeman, Y.; Widyatmanti, W. Global soil science research collaboration in the 21st century: Time to
end helicopter research. Geoderma, 2020, 373, 114299.

Stefanoudis, P.V.; Licuanan, W.Y.; Morrison, T.H.; Talma, S.; Veitayaki, J.; Woodall, L.C. Turning the tide of parachute science. Current Biology,
31, R161-R185.
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Al121 Homework for Modern Forensic Anthropologists

Elaine Y. Chu MA¥*, University of Nevada-Reno, Reno, NV; Nandar Yukyi, MA, University of Nevada-Reno, Reno, NV; Matthew C. Go, PhD, SNA
International, Supporting the Defense POW/MIA Accounting Agency, Joint Base Pearl Harbor-Hickam, HI, USA

Learning Overview: After attending this presentation, attendees will understand the barriers currently preventing retention of diversity in forensic
science and how each attendee may work toward a more diverse and inclusive discipline.

Impact Statement: The goal of this presentation is to impact the forensic science community by providing actionable items to bring to their own
institutions to foster a more inclusive work environment and accommodate the diversity of a modern forensic world.

The Anthropology Section at the American Academy of Forensic Sciences (AAFS) has seen a sharp increase in diversity of attendance and membership
since the inclusion of undergraduate students as Student Members and the creation of the Diversity and Inclusion Committee. Fifteen years ago, a
symposium featuring only early-career researchers who identify under the umbrella-term of Black, Indigenous, and People of Color would not have
been possible, if not due to fear of reprisal, then simply due to a lack of numbers. While this symposium has highlighted the strides in ethnic diversity
seen by AAFS membership and the advancements in thoughts and perspectives that come along with it, it is important to highlight the intersectionality
of identity and acknowledge the other improvements to diversity that the section has achieved.

Research shows that increasing diversity is only the first step in creating a more collegial scientific environment—the “leaky pipeline” persists as a
barrier to true diversity at the highest levels of academia and industry.! Diversity has often been used by institutions as a commodity, simply a numbers
game in which a certain goal is determined by the dominant group and once achieved, is checked off as complete.? The general justification for
increasing diversity is that diversity improves science by bringing new perspectives to foster innovation.>* Such expectations then unduly rely on
underrepresented groups to perform at levels higher than that expected of their majority peers.? Yet novel concepts from underrepresented groups are
less likely to be recognized and/or adopted by their disciplines.* Therefore, it is important to intentionally dedicate space and time toward recognizing
and celebrating all forms of diverse perspectives—especially in forensic science.

Drawing from diversity and inclusion research, this presentation evaluates the current state of diversity and inclusion efforts in the Anthropology
Section of AAFS. Further, recommendations are provided for increasing inclusion in the discipline for higher retention of diversity.

Reference(s):

1. Risner, L.E.; Morin, X.K.; Erenrich, E.S.; Clifford, P.S.; Franke, J.; Hurley, 1.; Schwartz, N.B. (2020). Leveraging a collaborative consortium

model of mentee/mentor training to foster career progression of underrepresented postdoctoral researchers and promote institutional diversity and

inclusion. PloS one, 15(9), €0238518.

Aguirre, A, Jr. (2010). Diversity as interest-convergence in academia: A critical race theory story. Social Identities, 16(6), 763-774.

3 Kamerlin, S.C.L. (2020). When we increase diversity in academia, we all win. EMBO reports, 21(12), €51994.

4 Hofstra, B.; Kulkarni, V.V.; Galvez, S.M.N.; He, B.; Jurafsky, D.; McFarland, D. A.(2020). The diversity—innovation paradox in science.
Proceedings of the National Academy of Sciences, 117(17), 9284-9291.

Diversity, Inclusion, Retention
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A122 Quantification of the Mincer et al. (1993) Age Estimation Method Using Radiographs

Bailey Oettel MA¥*, University of Nebraska-Lincoln, Lincoln, NE; Brittany Walter, PhD, Department of Defense POW/MIA Accounting Agency, Offutt
Air Force Base, Omaha, NE; William Belcher, PhD, University of Nebraska-Lincoln, Lincoln, NE

Learning Overview: At this presentation, attendees will be introduced to a method developed with the goal of quantifying the subjective, stage-based
Mincer et al. age estimation method.! Specifically, attendees will become familiar with the advantages and limitations of using sectioning points
derived from odontometric measurements from radiographs to assign developmental stages of the third molar.

Impact Statement: This presentation will impact the forensic science community by demonstrating the high reliability, but variable accuracy, of
assigning developmental stages of the third molar based on odontometric measurements from radiographs. Furthermore, this study will attempt to
validate the Mincer method on a sample of, mostly young, adult males that includes individuals with impacted molars.

Experience plays an important role in the age estimation of human remains, particularly for methods that are based on scoring subjective stages. This
can leave inexperienced observers at a disadvantage. Given that research has shown metric measurements are typically reliable even when measured
by observers with varying experience levels, stages assigned based on metric measurements may yield estimates of age that are more accurate and
reliable, especially by less-experienced observers.? This study developed an age estimation method assigning developmental stages of the third molar
based on sectioning points derived from metric measurements, and subsequently assessed the reliability and accuracy of the method. Additionally, the
validity of the original Mincer method was also evaluated on a sample of adult males who were mostly young adults.

This study used radiographs of third molars from 49 casualties of the World War II USS Oklahoma incident housed by the Defense POW/MIA
Accounting Agency Laboratory, which was comprised of 17-52-year-old males. For each individual, five measurements were taken from a radiograph
of at least one mandibular third molar and measurement ratios were calculated. Measurement ratios that significantly correlated to each Mincer stage
of development were used to establish sectioning points that differentiated the developmental stages. To estimate the reliability of the stages assigned
based on sectioning points, a separate sample of 12 third molars were re-measured and re-scored after one week. To assess the accuracy of the stages
assigned based on sectioning points for each of the measurement ratios, stages from the 12 third molars were compared to stages previously assigned
by experienced forensic anthropologists using the original method. Finally, to validate the original Mincer method on this sample of young adult males,
the estimated age using the original Mincer method was compared to the known age of the individuals.

The results indicate excellent intra-observer reliability for obtaining the stages from the sectioning points, with Intra-Class Correlation Coefficient
(ICC) values of at least 0.972. However, the accuracy of assigning stages was variable, with correct classification ranging from 25% to 75% for the
different measurement ratios; the apical width ratios were the most accurate. Finally, application of the Mincer method on this sample provided age
estimates that, on average, were younger than the actual age for all of the stages. However, the sample included individuals with impacted molars,
which recent research has shown can result in underestimation of age.?

According to this study, sectioning points derived from metric measurement ratios of the third molar using radiographs are reliable (i.e., successfully
replicated); however, the use of these sectioning points to accurately assign Mincer stages of development for age estimation is not supported due to
low accuracy, with the exception of the apical width measurement ratios. Additionally, the findings support previous research that the use of third
molar development for age estimation generally provides underestimates of age, which may in part be due to the inclusion of impacted teeth.

Reference(s):

I Mincer, H.H.; Harris, E.F.; Berryman, H.E. (1993). The A.B.F.O. study of third molar development and its use as an estimator of chronological
age. Journal of Forensic Sciences 38(2), 379-390.

Adams, B.J.; Byrd, J.E. (2002). Interobserver variation of selected postcranial skeletal measurements. Journal of Forensic Sciences 47(6), 1-10.
3 Pilloud, M.A.; Heim, K. (2019). A test of age estimation methods on impacted third molars in males. Journal of Forensic Sciences, 64(1), 196-200.
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A123 Does Structural Violence Impact Forensic Anthropological Age Estimation? Investigating Skeletal
Indicators of Biological “Weathering” in Modern United States Individuals

Taylor Walkup, BA*, University of West Florida, Pensacola, FL; Allysha Winburn PhD, University of West Florida, Pensacola, FL

Learning Overview: After attending this presentation, attendees will be familiar with the weathering hypothesis—the concept that Black Americans’
health begins to cumulatively decline in early adulthood, with embodiment as its mechanism—and its potential skeletal impacts.

Impact Statement: This presentation will impact the forensic science community by showcasing how the lived experiences of social inequity and
structural violence can become embodied, affecting individuals on the skeletal level and in turn affecting the accuracy of forensic anthropological age
estimations.

Accuracy in estimating the biological profile is imperative to the medicolegal personal identification process. Yet, most forensic anthropological
methods have not been generated or tested on the remains of people of color—the very populations global forensic anthropological casework most
frequently serves. The donated skeletal collections on which many biological profile methods are based do not reflect global population demographics,
containing disproportionately high numbers of individuals who identified as “White.”' Methods developed on the remains of relatively privileged
United States White individuals may not be appropriate in many domestic medicolegal and international human rights contexts.

The disconnect between method production and the reality of medicolegal casework is highlighted by decades of public health research, such as the
weathering hypothesis.? The weathering hypothesis states that the overall health of Black Americans declines cumulatively, beginning in early
adulthood, compared to White Americans, due to living with the chronic stress of social inequity. Members of different cultural, religious,
socioeconomic, and racial groups experience and embody different stressors over the life course, with the social becoming biological in a process that
may be discernible skeletally.? Embodiment and weathering have direct relevance to the biological profile—specifically, age estimation—as the remains
of prematurely weathered individuals may “look older” than their chronological age and thus result in an inaccurate age estimate. However, the potential
for skeletal weathering has yet to be investigated.

In order to test whether premature aging (i.e., weathering) is discernible in human skeletal remains, 183 skeletal individuals from the W.M. Bass
Collection were analyzed for several age indicators, “blind” to their demographic data. Each individual was scored on: Antemortem Tooth Loss
(AMTL) via the Eichner index; the Suchey-Brooks pubic symphysis aging method; and the San-Millan-Rissech acetabulum aging method.*® The
sample included White (n=127) and non-White (n=56) self- or kin-donated individuals. The White sample included lower-Socioeconomic Status (SES)
males and females (n=63) and higher-SES males and females (n=64), and the non-White sample included Black (n=31), Hispanic (n=9), and ‘“Biracial”
(n=16) individuals regardless of SES. It was hypothesized that the non-White individuals would “score older” on all age indicators compared with both
White sub-populations, and that lower-SES White individuals would “score older” on all age indicators compared with the higher-SES White sample.

The hypothesis that non-White individuals would “score older” was supported in one acetabular rim variable (V3; Kruskal-Wallis run in R; p<0.05).
When only high-SES White individuals were included, however, non-White scores were also significantly higher for Suchey-Brooks phase and the
acetabular fossa variables V6 and V7 (Kruskal-Wallis; p<0.05). The hypothesis that lower-SES White individuals would “score older” than high-SES
was supported for AMTL (Kruskal-Wallis; p<0.001) and one acetabular fossa variable (V6; Kruskal-Wallis; p<0.05).

These preliminary results highlight that skeletal aging is neither monolithic nor simply biologically determined. It is, to some degree, influenced by
individuals’ lived, embodied experiences—potentially including both race- and class-based inequities. This evidence encourages the development of
aging methods on large and diverse samples and highlights the role of biocultural processes in patterning human skeletal variation.

Reference(s):

- Winburn, A.; Jennings, A.; Steadman, D.; DiGangi, E. Ancestral diversity in skeletal collections: Perspectives on African-American body
donation. Forensic anthropology. Early view.

Geronimus, A. The weathering hypothesis and the health of African-American women and infants: Evidence and speculations. Ethnicity & disease.
1992; 3: 207-221.

Krieger, N. Embodiment: A conceptual glossary for epidemiology. Journal of epidemiology & community health. 2005; 59(5): 350-355.

Parr, N.; Passalacqua, N.; Skorpinski, K. Investigations into age-related changes in the human mandible. Journal of forensic sciences. 2017; 62(6):
1586-1591.
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A124 The Combined Use of Craniometrics and Odontometrics to Estimate Parameters of the Biological Profile

SaMoura L. Horsley*, University of Nevada-Reno, Reno, NV; Cassie Skipper, MA, University of Nevada-Reno, Reno, NV; Marin Pilloud, PhD,
University of Nevada-Reno, Reno, NV

Learning Overview: After attending this presentation, attendees will better understand how measurements of the cranium, mandible, and the dentition
are correlated and how they may be used together to estimate parameters of the biological profile.

Impact Statement: This study will impact the forensic community by identifying how multiple data sets can be used together to arrive at improved
estimates of the biological profile.

In methods to estimate parameters of the biological profile, practitioners often employ only a single variable type. For example, metrics and non-metric
traits are not typically combined, nor are different types of metric variables (e.g., cranial metrics are analyzed separately from postcranial metrics).
There are some exceptions to this finding, however. For example, Berg and Kenyhercz employ metric and non-metric variables to estimate population
affinity and sex on mandibles, and there has been work to explore the relationship of cranial macromorphoscopics and dental morphology to understand
population variation.!?> However, there has not been work exploring the relationship of cranial metrics and dental metrics and how the incorporation of
both data sets may improve estimates of the biological profile. The goals of this project are to identify how measurements of the cranium and mandible
are correlated with those of the dentition and to use this information to combine datasets in a biologically meaningful way to test if this dataset can
improve estimates of the biological profile.

Data were collected from the Texas State University Donated Skeletal Collection. This study collected data on cranial and mandibular metrics, then
dental metric data on the same individuals (n=57) were collected. Correlations among the variables were noted to identify correlated patterns of growth
and development of the craniofacial complex. A network analysis was conducted to identify modules of interrelated variables. The largest module was
then used in a Discriminant Function Analysis (DFA) to explore the ability of the variables in the module to estimate biological sex and population
affinity as identified via self-reported social race and sex categories. The results of this DFA were compared to a stepwise DFA to identify which model
performed better. All statistical analyses were done in the R statistical computing environment and SPSS 26.3#

Pearson Correlation coefficients show that the vast majority of variables were positively correlated. Many of the measurements of the face were highly
correlated with measurements of the teeth, predominantly measurements of the lower third molar. These results identify correlating patterns of growth
and development between the face and the dentition. The stepwise DFA for population affinity estimates identified four metric variables of the teeth
and was accurate in 55.2% of cross-validated cases. The network analysis identified a module of 12 craniometric and 15 odontometric variables that
contained the highest percentage of variables within the network. These variables (with the exception of the third molar measurements) were then used
in another discriminant analysis. This revised model was able to correctly classify individuals in 86.2% of cross-validated cases, significantly improving
on the original step-wise model. The same process was undertaken to estimate biological sex. The stepwise DFA identified four craniometric and five
dental metric variables and was correct in 93% of cross-validated cases. In this case, the DFA using the variables from the network analysis module
was less accurate (68.4% accuracy in cross-validated cases).

This work highlights the complexity of skeletal variation and how it may or may not correlate to a binary of biological sex and self-reported social race
categories. However, generally incorporating measurements of the cranium, mandible, and dentition served to provide a more robust picture of human
variation. It is important when studying modern human variation to carefully consider the phenotypic traits employed in analyses and to understand
their evolutionary background. Future research would further investigate the impact of variable choice on statistical estimates and explore the potential
negative impact of reinforcing biological categories of sex and population affinity within forensic anthropological research and casework.
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Forensic Sci. 2017;62(6):1592-8.
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A125 Validating the Use of Osteoarthritis as an Indicator of Age in Human Skeletal Remains

Ariana Strasheim, BA*, University of West Florida, Pensacola, FL,; Allysha Winburn, PhD, Metro State University of Denver, Denver, DO; Michala
Stock,PhD, Metro State University of Denver, Denver, CO

Learning Overview: After attending this presentation, attendees will have a better understanding of the Ultility of Osteoarthritis (OA) in estimating
the age of human skeletal remains.

Impact Statement: This presentation will impact the forensic science community by illustrating how OA—previously proposed as an age indicator
for United States individuals who identified as White—was independently validated and its application expanded to include a more diverse sample.

Age at death is a critical aspect of the biological profile that forensic anthropologists generate from a set of human skeletal remains. However, current
methods of age estimation rely on select bones, such as the innominates or fourth ribs, and if these bones are missing or damaged due to dismemberment,
animal scavenging, or other taphonomic processes, then their utility for age estimation is limited. One way to remedy this methodological shortcoming
is to investigate regions of the body that could be age-informative even in fragmentary contexts. Age estimation using OA is an example of one such
approach.

In 2019, Winburn and Stock demonstrated that despite the multifactorial nature of OA, age was the only variable proven to predict the presence or
absence of OA within a joint."! The presence or absence of OA in a given joint surface is therefore able to provide an estimation of age. The current
study independently validated the results of Winburn and Stock on a sample of United States individuals.!

Using a binary scoring system, every appendicular joint surface (and the Temporomandibular Joint [TMJ]) from 275 self- or kin-donated skeletal
donors from the William M. Bass collection was evaluated for presence or absence of OA (n=12 American Indian or White/American Indian, n=4
Asian, n=31 Black, n=9 Hispanic, n=223 White). Using a binomial Generalized Linear Model (GLM) probit link function analysis, transition analysis
enabled the prediction of the age at which an individual would transition from “no OA present” to “OA present” in a given joint surface.>*

All statistical analyses were performed in R Studio (version: 1.4.1717; R Core Team, 2021). Alpha levels were set at p=0.05 for all analyses. The
“VGAM?” package in R Studio enabled the probit link function of binomial GLM:s to use log-scaled age to generate the modal age-at-transition, standard
deviation, and estimates of the ages at which 90 and 95 percent of the population will have transitioned, for males and females.® In males, estimates of
the age at transition (of “no OA present” to “OA present”) for 90% of the population ranged from 32.9 (knee) to 50.8 years (foot), and for 95% of the
population from 37.5 (hip) to 87.4 years (TMJ). The age at transition to “OA present” estimate for 90% of the female population ranged from 28.0
(elbow and hip) to 48.7 years (foot) and for 95% of the population from 29.9 (elbow and hip) to 61.3 years (TMJ). When the two sexes were pooled,
the age at transition estimate to “OA present” for 90% of the population ranged from 31.2 (knee) to 49.7 (foot) and from 35.4 (hip) to 73.5 (TMJ) for
95% of the population. In general, ages at transition were consistent with the findings of Winburn and Stock. Further, this study confirmed the lack of
correlation initially reported by Winburn and Stock between OA and age in the female ankle joint, in addition to identifying that the male elbow is a
problematic joint for OA-based age estimation. These joints should not be used to estimate age in these groups.

Since OA has been demonstrated to have a significant and reliable relationship with age, it has the potential to serve as a valuable tool for forensic
anthropologists in their efforts to age human skeletons—particularly in fragmentary contexts.
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