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PREFACE

Most books are born out of the perceived necessity by their authors.
This book is no different from any other in that respect. As an instruc­

tor in forensic osteology it has been clear for the past several years that a new
book of case studies was needed. Further, a book of case studies with back­
ground information on how osteological analysis is applied to human/faunal
remains found in legal contexts would be particularly timely.

This book is primarily designed for students of forensic anthropology/
osteology who have a background in human anatomy and/or osteology.
Even with this assumption, I recognize the fact that other interested individ­
uals lacking this background may very well want to read this book for its
many case studies. As I tell my students, if you do come across a term that
is unfamiliar, I would encourage the use of a medical dictionary.

Every few years it is important to put forward cases for the review of our
colleagues and students. Although many journals, such as the Journal of
Forensic Sciences, regularly publishes case reports, there are instances when a
more detailed and full description of circumstances are warranted by the
author. Further, beginning students initially require a more thorough treat­
ment of the thinking behind the application of analytical techniques; an
important aspect that may not be covered in the professional literature.

Based on the foregoing, the premise of this book is that each case has a
unique quality and thus presents unique problems for the analyst to
approach. It is important for the reader to understand the limits of forensic
osteology by examining not only its successes but also its failures. This book
presents this type of information "warts and all."

All of the contributions to this book (including my own) have been sub­
jected to peer review. In each case two reviewers were assigned to each
paper. This process greatly enhanced the value of each paper and made my
job as editor much easier. To all of those individuals who acted as reviewers,
I am truly grateful for your pariticipation in this project. It is also without
question that this effort would not have been possible without the contribu­
tors who also shared my vision. I am indebted to each of them for their dili­
gence and patience; and from a purely selfish point of view, I have benefit­
ed from my interaction with each and everyone. I am also thankful for the

xix
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prompt, helpful, and courteous responses to all my questions by the pub­
lisher of this volume, Mr. Michael Payne Thomas. His encouragement made
this project always a worthy endeavour. A final thank you to my laboratory
manager, Ms. Tracy S. Oost (Hons.B.A., Hons.B.Sc.); her assitance in the lab,
and with various other duties, sufficiently freed my time in order to work on
this project.

S.l.F.



CONTENTS

Preface

Chapter
1. Forensic Osteological Analysis: An Introduction

Scott I. Fairgrieve

Page

xix

3

2. Of Beasts and Humans: A Case of Recognition 10
Scott I Fairgrieve

3. Identification of Human Skeletal Remains: Was He a She 17
or She a He?

Heather Walsh-Haney, Cheryl Katzmarzyk, and
Anthony B. Falsetti

4. Sex Determination: XX or XY from the Human Skeleton 36
Shelley R. Saunders and Dongya Yang

5. Identification of a Missing Person Using Biomechanical and 60
DNA Analysis: A Case Study

Christopher Meiklejohn, Brett Waddell, Isabelle Trudel,
Denis Michaud, and Philip Hodge

6. Dish, Rats, and a Rolex~ 79
Michael A. Warren and Anthony B. Falsetti

7. Death on the Danforth 89
Jerry Melbye, David Chiasson, Robert WOod, and
Barry Blenkinsop

8. The Identification of the Remains of Don Francisco Pizarro 107
Robert A. Benfer and Hugo Ludert Restaure

xxi



xxii Forensic Osteological Analysis

9. Clinkers on the Little Bighorn Battlefield: In Situ Investigation 129
of Scattered Recent Cremains

P. Willey and Douglas D. Scott

10. The Wrong Urn: Commingling of Cremains in Mortuary 141
Practices

Kenneth A. R. Kennedy

11. Cremated Remains and Expert Testimony in a Homicide 151
Case

Mark Skinner

12. An Anthropological Investigation of a Rural Homicide Scene 173
Michael W Spence

13. Forensic Osteology of Strangulation 183
Michael S. Pollanen

14. Pathological Changes on Human Skeletal Remains: 199
Before, During or After?

Katherine L. Gruspier

15. Unusual Skeletal Anomalies and Pathologies in Forensic 226
Casework

Linda L. Klepinger

16. Biker's Bones: An Avocational Syndrome 237
Julie Mather Saul and Frank P. Saul

17. Identity Crisis: Two Case Studies; Success and Failure in 251
Personal Identification Determination

Sonja M.}erkic

18. Mass Disasters: Comments and Discussion Regarding the 267
Hinton Train Collision of 1986

Sabine U. Stratton and Owen B. Beattie

19. The Role of Forensic Anthropology in Human Rights Issues 287
Roxana Ferllini



Contents

20. Forensic Entomology: The Use of Insects in Death
Investigations

Gail S. Anderson

Author Index
Subject Index

xxiii

303

327
334





FORENSIC OSTEOLOGICAL
ANALYSIS





Chapter 1

FORENSIC OSTEOLOGICAL ANALYSIS:
AN INTRODUCTION

Scott I. Fairgrieve

INTRODUCTION

In 1984, Ted Rathbun andJ~neBuikstra edited a book devoted to the pre­
sentation of case studies in forensic anthropology. The premise of their

book is that we can learn a great deal by reading the accounts of various
types of cases in forensic anthropology. This premise is just as true today as
it was then. To that end, instructors of undergraduate and graduate level
forensic anthropology courses have made the Rathbun and Buikstra book of
case studies part of a standard reading list. As an instructor of just such a
course, I too assigned its many instructive cases to my students. However,
the criticism that would invariably come back to me was that the book suf­
fered from not being current. This criticism is clearly a recognition of the fact
that issues and techniques in forensic anthropology have undergone some
development since 1984.

In the intervening fourteen years since the publication of Human
Identification, there have indeed been many developments in forensic anthro­
pology. For example, consider that in 1984 the use of DNA profiling was in
its infancy; the regular application of this new technology to forensic con­
texts did not come about until the end of that decade. As a result, forensic
anthropologists must work more closely with forensic biologists, particularly
in the area of DNA biochemistry, as we both are interested, in many
instances, in the identification of human remains. Although previous case
studies are clearly very instructive, it is important to examine more current
case studies in light of these new methods.

Recently, there has been the publication of volumes concerning new
research in the area of forensic anthropology (e.g., Haglund and Sorg, 1997;
Reichs, 1998a). These excellent volumes present current research in forensic
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4 Forensic Osteological Analysis

anthropology and, in some instances, provide examples of the research as
drawn from various cases. However, they do not necessarily take the reader
through all aspects of an investigation and the thought process of approach­
ing a particular case.

In my original solicitation for contributions to this volume, I requested
that the interested authors provide me with a case from start to finish. This
is important, as I wanted my students, and of course other readers, to bene­
fit from seeing how a case was approached, often in a novel way. It is true
that each case has its own unique circumstances that may have a direct bear­
ing on how it is to be approached.

CHAPTER DESCRIPI10NS

Although the case studies in this book can easily stand on their own, I
have arranged these chapters by their prevailing theme. In the case where
chapters deal with related topics I have grouped these together accordingly.

The book starts off with a case study of my own that deals with one of the
most common questions asked of forensic anthropologists: "Are these
remains human?" This simple question can in some instances be quite chal­
lenging to answer. It is clear that all practicing forensic anthropologists
should have training in faunal osteology. In talking with my colleagues, it is
clear that the bulk of requests for analysis that come to them from police ser­
vices or coroner/medical examiners are in fact of non-human in origin.
Reichs (1998b) found that for 1995, Diplomates of the American Board of
Forensic Anthropology had 17.86% of their non-forensic cases as being of
non-human origin; the remaining cases consisted of prehistoric and historic
human remains (75.150/0 and 6.98%, respectively). Although this number
may appear to be small, it will likely be quite variable from region to region.
This, however, does not preclude the fact that faunal remains may indeed be
of forensic interest. More and more, my own laboratory is being requested
by representatives from the Ministry of Natural Resources in Northeastern
Ontario to examine faunal bone. Poaching is a serious problem in this region
and may begin to form a large portion of our casework. Given that this trend
to consult on faunal remains in a forensic setting is likely to increase, the
label of "forensic anthropology" may no longer be accurate. I would suggest
that "forensic osteology" is more appropriate. Thus, this volume is entitled,
Forensic Osteological Analysis: A Book ofCase Studies.

Once the remains have been determined to be of human origin, among
the tasks at hand is to identify the remains. Sex determination of the remains
is an important step in this process. The more traditional method of sex
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determination utilizes the morphology, or form, of the bones. Walsh-Haney
et aI. review the various features that help to distinguish female from male
skeletal remains. The two cases they present clearly illustrate that although
associated objects from the scene may strongly support one conclusion, the
remains should still be examined for a biologically based assessment. This
conclusion is supported by Saunders and Yang's chapter which details the
use of morphology and DNA analysis to determine the sex of the individual.
Their cautionary tale makes the point that although there have been many
advances in DNA analysis, a morphological analysis by a forensic anthro­
pologist is still necessary. In order to justify replacing the forensic anthropolo­
gist with DNA analysis there would have to be proof that the DNA analysis
would never yield a false negative or false positive result. Meiklejohn et al.
also present a case of an isolated femur for identification. However, in this
case the morphological profile included both biomechanical and DNA
analyses. The DNA analysis was performed in order to ascertain the rela­
tionship of the femur to a presumed mother and sister. The results, although
supporting that supposition, were not conclusive on all accounts. Therefore,
the use of a morphological analysis was warranted.

Forensic anthropologists are, in the first instance, largely preoccupied with
making a positive identification of remains. Many members of the general
public are convinced that this is usually an easy process as one can general­
ly use dental records. However, many fail to recognize that if you do not sus­
pect a particular identity of the remains then the initial search for dental
records may be problematic. At the very least, the search for such records
must be narrowed. Additionally, dental records may not be available, either
because they have been lost!destroyed or because the decedent never sought
dental treatment.

Warren and Falsetti present a case in which physical evidence found in
association with skeletal remains helped to cotroborate the morphological
assessment. Photographic superimposition also played an important role in
the identification process. Their chapter is instructive because it reminds us
not to ignore associated physical evidence even though we are primarily
responSible for the morphological analysis. The context of the remains and
corroborative information may be key in the identification process. In the
case presented by Melbye et aI., the context and associated evidence indi­
cated that the decedent met her demise over forty years ago. This span of
time would be at the limits of what would be considered as "recent forensic
interest" to the police. A computer-generated facial reproduction was creat­
ed from the skull in the hopes that it would help in the identification process.
This theme is further reinforced in the chapter that follows by Benfer and
Ludeiia "recent forensic interest" to the police. A computer generated facial
reproductition of historically significant remains, specifically those of Don



6 Forensic Osteological Analysis

Francisco Pizarro, the Spanish conqueror of Peru. Their study of morpho­
logical evidence, historical accounts and even the use of facial reproduction
were enough to convince authorities that the newly discovered remains are
Pizarro's and should replace those traditionally represented as those of the
conqueror.

The processing of remains in an historic context is not as uncommon as
one may think. Although the above case with Pizarro was a matter for civil
authorities, historical contexts can still have a legal context. The spreading of
contemporary cremated remains on the Little Bighorn Battlefield is tightly
regulated by U.S. federal regulations. Willey and Scott detail how they
applied forensic anthropologicial techniques to resolve questions concerning
which remains rightfully belong at this historic cemetery site.

Commercial cremations, as with any other business, can be subject to legal
liabilities. Kennedy outlines the fascinating problem of who is actually con­
tained within a cremation urn. This civil case revolved around a family that
had reason to doubt that a cremation urn contained the remains (or rather,
cremains) of their infant daughter. This case demonstrates yet another way
that forensic anthropology can serve, not only in criminal cases, but also in
the sphere of civil litigation.

Most forensic anthropologists will agree that there is nothing routine in
providing expert testimony in a courtroom. Skinner provides a detailed
account of a cremation case from the perspective of not only performing the
analysiS but also providing the expert testimony at trial. Skinner is quite
frank regarding the difficulties within this case and supplies us with a unique
account of his own testimony and the inherent strengths and weaknesses of
his evidence.

As with cremation cases, the scattering of skeletal remains can present spe­
cial problems for accurate recovery. Spence's chapter details the forensic
archaeological recovery of remains from a rural homicide scene. The recov­
ery process in this case played an important role in reaching the conclusion
that the body had indeed been deliberately concealed. This chapter raises
the important point that a forensic anthropologist should not work in total
isolation. The team approach to the processing of scenes is essential for max­
imizing the information available from recovered evidence.

As part of the team approach, forensic pathologists play an integral role in
the interpretation of any pathological indicators on recovered remains.
Pollanen's original study and case report on the interpretation of trauma to
the hyoid bone is an excellent example of why forensic anthropologists
should be working in close collaboration with pathologists. In his chapter,
Pollanen broaches the question of whether or not strangulation is a reason­
able conclusion based on the bony evidence. He does this by not only set­
ting the context of the trauma to the hyoid bone itself, but also through the


	FORENSIC OSTEOLOGICAL ANALYSIS
	CONTENTS
	Chapter 1 FORENSIC OSTEOLOGICAL ANALYSIS:AN INTRODUCTION
	Chapter 2 OF BEASTS AND HUMANS: A CASE OF RECOGNITION
	Chapter 3 IDENTIFICATION OF HUMAN SKELETAL REMAINS: WAS HE A SHE OR SHE A HE?
	Chapter 4 SEX DETERMINATION: XX OR XY FROM THE HUMAN SKELETON
	Chapter 5 IDENTIFICATION OF A MISSING PERSON USING BIOMECHANICAL AND DNA ANALYSIS: A CASE STUDYl
	Chapter 6 DISH, RATS, AND A ROLEX®
	Chapter 7 DEATH ON THE DANFORTH
	Chapter 8 THE IDENTIFICATION OF THE REMAINS OF DON FRANCISCO PIZARRO
	Chapter 9 CLINKERS ON THE LITTLE BIGHORN BATTLEFIELD: IN SITU INVESTIGATION OF SCATTERED RECENT CREMAINS
	Chapter 10 THE WRONG URN: COMMINGLING OF CREMAINS IN MORTUARY PRACfICES
	Chapter 11 CREMATED REMAINS AND EXPERT TESTIMONY IN A HOMICIDE CASE
	Chapter 12 AN ANTHROPOLOGICAL INVESTIGATION OF A RURAL HOMICIDE SCENE
	Chapter 13 FORENSIC OSTEOLOGY OF STRANGULATION
	Chapter 14 PATHOLOGICAL CHANGES ON HUMAN SKELETAL REMAINS:BEFORE, DURING OR AFfER?
	Chapter 15 UNUSUAL SKELETAL ANOMALIES ANDPATHOLOGIES IN FORENSIC CASEWORK
	BIKER'S BONES: AN AVOCATIONAL SYNDROME
	Chapter 17 IDENTITY CRISIS: TWO CASE STUDIES:SUCCESS AND FAILURE IN PERSONAL IDENTIFICATION DETERMINATION
	Chapter 18 MASS DISASTERS: COMMENTS AND DISCUSSION REGARDING THE HINTON TRAIN COLLISION OF 1986
	Chapter 19 THE ROLE OF FORENSIC ANTHROPOLOGY IN HUMAN RIGHTS ISSUES
	Chapter 20 FORENSIC ENTOMOLOGY: THE USE OF INSECfS IN DEATH INVESTIGATIONS
	AUTHOR INDEX
	SUBJECf INDEX



