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Preface

In investigations of every kind it is essential that a correct estimate
be made, of the kind and degree of assurance of which the subject
admits.

In the subjects of moral science, the want of appropriate words,
and the occasional application of the same word to denote differ-
ent things, have given occasion to much obscurity and confusion
both of idea and expression; of which a remarkable exemplifica-
tion is presented in the words probability and certainty.

William Wills: An Essay on the Principles
of Circumstantial Evidence (1838)

Forensic Evidence: Science and the Criminal Law (Second Edition), is
intended to serve as an introduction and guide to the appreciation and
understanding of the significant historic, contemporary, and future relation-
ship between the world of the forensic sciences and the criminal justice
system. This book is not intended to be a close study of forensic science, nor
was it ever conceived as becoming one. It is devoted to a study of the judicial
response to uses of forensic science in the investigation, prosecution, and
defense of a crime. The audience to which this study is directed are those
intimately or potentially involved in that relationship: police, forensic scien-
tists, prosecutors, defense lawyers, and professors and students of the criminal
law. It is meant to stand on its own but also to complement the growing
number of excellent treatises and studies in the forensic sciences proper, many
of which are published in the CRC Press series in the area of forensic sciences.

The book will focus on those cases questioning the legal acceptability
under a Frye or Daubert standard of the methodological basis of the forensic
science at issue. However, equally, if not more important, will be the discus-
sions of the numerous cases where the courts, assuming the acceptability of
the underlying methodology, have scrutinized and accepted or rejected a wide
variety of investigative uses of the science under discussion, offered as proof
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of one or more material facts in a criminal prosecution. This latter area of
study is of equal, if not more central importance in understanding the place
of forensic science in the criminal justice system of the 21st century.

It is time for another close look at both the body of claims and actual
expert opinions supplied to the criminal justice system as we enter the first
decade of the new century. The totally justified attention given rapid DNA
developments should not overshadow the ongoing judicial acceptance and
use of the more traditional body of forensic sciences such as hair, fiber,
ballistics, or fingerprints, most of which have never been fully challenged.
The contributions of forensic science to the criminal justice system have been,
and remain, significant.

This book is divided into 12 chapters, most of which, with the exceptions
of Chapters 1, Science, Forensic Science, and Evidence and Chapter 2, Science
and the Criminal Law, address the legal profile of a specific forensic science.

Chapter 1, Science, Forensic Science, and Evidence, briefly analyses the
historical and contemporary context in which legal arguments directed to
the adequacy of the findings of forensic science are conducted. This is a
necessary precursor to the more criminally focused discussion that constitutes
the bulk of this volume. The framework of the Frye and Daubert standards
for the introduction of scientific opinion will be discussed here as well as the
significant differences that exist when the legal challenge comes in a civil as
opposed to a criminal law forum.

Chapter 2, Science and the Criminal Law provides an overview of the
entire subject of the uses of forensic sciences in the investigation, prosecution,
and defense of criminal cases in American courts. Central topics addressed
there are the historical and contemporary relationship between forensic sci-
ence and proof of crime, the fundamentals of the application of forensic
science disciplines to the investigation and prosecution of a criminal case,
the function of probabilistic to that process and an extended discussion of
the legal aspects of the modern crime scene. A brief listing of those chapters
follows:

Chapter 3, Hair Analysis, will discuss the court’s response to both class
and individual opinions as respects attempts to connect one or more hairs
found at a crime scene to an individual suspect. This controversial subject
will set the analytical framework for the discussions to follow on a wide range
of forensic science applications.

Chapter 4, Fiber Analysis, will discuss the identification and use of a
wide variety of fiber materials from crime scenes and the processes used to
link any such materials to a suspect.

Chapter 5, Ballistics and Toolmarks, will address the subjects of firearms
and projectile identification, the matching of bullets to a weapon, gunshot
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residue and toolmark identification and attempts to match crime scene stri-
ations to a tool associated with a suspect.

Chapter 6, Soil, Glass, and Paint, discusses the nature of soil and glass
shard particle identification and the attempt to connect such materials with
an individual suspect.

Chapter 7, Footwear and Tire Impressions, addresses the identification,
photographing, and or casting of footwear and tire impressions found at a
crime scene to those associated with a suspect.

Chapter 8, Fingerprints, discusses the subject of fingerprint identifica-
tion procedures and the recent Automated Fingerprint Identification System
(AFIS).

Chapter 9, Blood Spatter Analysis, analyses cases involving the subject
of presumptive testing for blood products as well as the subject of blood stain
pattern analysis and its importance in many key aspects of crime scene
reconstruction efforts.

Chapter 10, DNA Analysis, will analyze the court’s scientific conditions
for the acceptance of identification testimony arising from RFLP, PCR, STR
DNA and mitochondrial (MtDNA) analyses, in addition to the small but
growing number of cases and articles addressing nonhuman DNA testing, in
particular, dog, cat, and plant DNA testimony.

Chapter 11, Forensic Anthropology and Entomology will briefly exam-
ine those decisions that utilize the methodologies and findings of these fields
as aides to the investigation and identification of human remains and pro-
viding time of death estimates.

Chapter 12, Epilogue, will provide a brief summary note on the subjects
not covered in this book and the major points sought to be made in the
entire work.



The Author

Terrence E Kiely is a professor of law and the director of the DePaul Uni-
versity College of Law’s Center for Law and Science.

Professor Kiely graduated from Loyola University in Chicago (B.S.,
humanities) in 1964, DePaul University College of Law (Juris Doctor) in 1967
and also received an LL.M. (foreign and comparative law) from New York
University School of Law in 1970. Professor Kiely is an expert in the area of
the interaction between science and the civil and criminal law. He is the
author of five previous books:

Preparing Products Liability Cases (John Wiley & Sons, 1987)

Using Litigation Databases (John Wiley & Sons, 1989)

Modern Tort Litigation (John Wiley & Sons, 1990)

Forensic Evidence: Science and the Criminal Law (CRC Press, 2001)

Science and Litigation: Products Liability in Theory and Practice (CRC
Press, 2002)

Professor Kiely has been a full time member of the DePaul University
College of Law faculty since 1972. He teaches in the areas of torts, products
liability, criminal law, evidence and forensic evidence. During the academic
years 1995-1996 he was the Robert A. Clifford Professor of Tort Law and
Public Policy. His work with the Center for Law and Science involves the
maintenance of a comprehensive law and science Web site and organizing
and participating in forensic science and evidence seminars at the College of
Law.

xi



Contents

1. Science and the Criminal Law .aiiissississssisssssssssssisessosessmssvisansssas 1
L.  Science afid the Lepal PrOCESS: cuassorsssussersisussssasmassssinsisisnnsiasonssossosns 1
II. Forensic Science QUESTIONS. ..couiiererrrearerireeireaaaessaesasnrsrssasessesressssssessanes 2
III. Forensic Science and Circumstantial Evidence ......c..ccooeeveeeiiccincnninnnn. 6
IV. Forensic Science, Forensic Evidence, and the Modern Crime Scene... 7
V.  Scientific Foundations and the Courts......ccoueeereeeiieeeerineecoeeeciiaeesrenens 8
VI.. Science and the Courts cussmsssinmmmasnsmsarinssesssmavisisssssmasemiies 10
VL. Fryew, Uiiited $6a285:...5.5 i iisionmelommssinssmsmse 11
VIII. Daubert v. Merrell Dow Phartiacetticals .......c.oeeeeeverrerercsesesrnsecsnnnnes 12
IX. General Blecttic v JOIMEr s cvsimssonwssssssassissossssvussasssmsssasssvansssinssssssssisns 16
X.  Kumho Tire v. Cartichael........cveceeesiviescenereneessnessesnessssesessessssssssssaseees 17
XI.  People v. Sutherland: A Case Study.......cccemrinriereiciesenesecinaenenns 19

The: Sutherland Case Facts.naassisssseinsssssmosssissomssissiassssiississsnssansss 20

The Prosecution’s Forensic Evidence: The Tire Tracks......ccccceeeeeenenee. 21

The Prosecution’s Forensic Evidence: The Hair Evidence.................. 21

The Prosecution’s Forensic Evidence: The Fiber Evidence................ 22

The Court’s Analysis: The Hairs and Fibers......cccoconinvniiiiicnnninnns 23

The Sutherland Case: The Court’s Analyses.......c.ccecuecemevsscscsinnesenees 25

SULhETland IT Case.....cciueiiuereiireenuriesureessaesesserssssnsesssssersssessssesersaessranees 25

Sutherland ConclusSiON....o..eiirieceeeeeeeecte e eeierear e rtseesaeeseaseeeseeens 28
Appendix: Daubert Progeny...imssosssssssssssnsasessssisssevansnsasssessusvanssossssssassss 28
BAAIOTES oo osmescossnsonsassoiviss sanssesasonsriunernsernssasactyssavassessssbistassussosheiniassinesensaruoses 33
2. Science, Forensic Science, and EVIdence ......covcceevreccreceeeneeennecsinesnnes 41
L TN OAUCTION 1 eeiarecaeereerirerieerireessesneesneneeresssasersassasessanersasesasarenersanesnens 41
II. Forensic Science and EVIAENCe .....coeeevveereeceecreeereereereeecseessessssessennns 44
II. Forensic Evidence and HISTOTY «u wosumssssissnsssssrsssssssssssssaonssssssssssses 48
IV. Forensic Evidence and the Crime SCene......cuviiivrieeveeeriineecseeceveenans 50
V. Forensic Bvidence Basics.....sssmsissrassossnsisrivisssessisis s ssonssions s osiss 52
V1. Forensic Evidence and Circumstantial Evidence .....cccccoeveererecrereenenne 55
VII. Forensic Science, Probability, and the Law.......ccocevuvviiincrencciiricncnnnnas 57
VIII. Forensic Science and the Courts: Frye, Daubert, and Beyond .......... 61

xiii



Xiv Forensic Evidence: Science and the Criminal Law, Second Edition

[X. Basic Questions Related to Forensic Science and Forensic Evidence... 64

Class and Individual CharacteristiCS.....cuuerinierimrmerseesersessesessuseseraseneas 65
X.  Laboratory Matches and Courtroom Rules of Evidence.......c........... 66
XL,  CONCIUSION sirisiisssmssmisussissisomssiissssissorssssisssssossossssnasnanaonesamsssesssnsssasamnssss 69
ENLADNOTES «..veevearereeesesssasecnssaeseesasnssssensesansessarssssesnesssnsesesssesassasssesessessesseonsesssns 70
C AN 7 E VLT C RV ———_ 79
L. INEEOAUCTION. «.ccveveticteeeresevneses e easenscaaesssaseebarssensenssanaesasesersesnssssnnents 79
[I.  Hair Analysis BasiCs.....ouuerirmirmrnsercerinininenreseesseenssssesessesessssssessesenne 81
LI DDiScOVELY ISSUES wmussomsisemsssssmsavsssiusnsonsssersismisssssmsstsioasrssmasvinysessisassiins 83
N WG SRR msmsmmas e s s B 84
V.  Recent Case Discussions: Qualifications........c.ecoueerueerueeceeeieesnecianennns 87

Prosecutorial Characterizations of Hair Testimony......cocuueesssresaarene 95
VI. Mitochondrial DNA [mtDNA] and Hair Analysis .....cccoreenierisenne. 106
VII. The Evidence on the Petition for New Trial ....ccccccceeevrenrveeeeeecnennen. 119
VL, CONCIOSION svssssuisnssimassmssismsissvssssssusssssassosissssvusssesssivsisassswssssssassbssesvess 121
ENMANOLES «..c.veivreereereieereireenasseasesssassaesrassarasessesssessnessssnsessessssranasaessasassssesssnssesas 122
4. BIDEE ATIALYEIS csasirawnmsssmomossomsis sosionsssisvsmsstusmom oo ssssassasssassiss 135
L. IO UCTION . 1ecueeecriecrecieeecrseeree et s ees s e assenseessesaseesanesasansessanarasneesans 135
II.  Fiber Evidence in the CoUurtroOm.....coeeeueeierrenreniveseersesesssessessssesens 137
II. DISCOVEIY:uuimisssssesivasamimssasssasssiasssssessnssnsssississsessostassssssaissaosssiesnisessess 140
IV. 'Wayne Wiliams Cast ..c.nsmussmrmmmmasiasn o siaisi 143
V.  Additional FIDEr Cases ....cucvveereereevrecrieireeraeseesnessesisssseessessssssessasssessans 153
VI. [FBiber PersiSteiEe iuvicmsissamssimvssssinssssusssissssssoivesscsstisssissssssosssanssssansvs 158
VII. CONCIUSION cevtrerrieeersreeesaressssressssessssessasssssssesssssessasssssenssssseessansesssaseens 166
BIIAN0EEE o isinssnsensisseve sonsonsossnsorensansosnnesssssssassssssssssivarsasasaspsavamssssssssssaorsansessns 167
5.  Ballistics and ToOl Marks ......c.ceeceeeeeereeierserssnsrssessesaessessssasssessassessessenns 177
L. I tTOAUCHION e evveeieteeereesieireeeetes e esre s ssesbeesaesss e snsaseseaesaesnsssnesnnssanssnen 177
[I. Ballistics and Forensic BVIAENGe i uwsimisssssssssssssssssinnessnsssasssnassosaasases 180
I11. Ballistics Experts: QuUalifications ......c.cccesucreimremsesessicinsesesiersinasseaeins 184
IV. Weapon Identification........ccouvecrissiirirseserineressesennssesesssmsaenssssnsnsassssnas 185
V.  Computer-Generated Animation of Crime Scenes .......c.ccoceueueueunen 193
VI. Bullet RICOChE. . iuiriuirererrreiivirrresiarerseasenresassensessasssssasssassnsessnsessassnsns 194
VIL Arnigle 0F SHOOU mcicmsisnomscssnssmsisisssassassssssssssssnamsmsessessisessisssnmisinnesss 194
VIIT. Bullet Matching ..casssuimsssnanssmsmeesissmmmnssimssismsiissss 199
IX. Bullet Lead Matching — ICP Methodology .......cccccovriiuiuiinninnnanns 208
X. Incompeterce -of 'COUNSEL........cmmssmeanmninsimssmnmiiisioos 212
XL, GuDSHOL RESIAUR v sviamsmissssnsuossuscisssaussmsasssnismsonisrsmerissmnsassisssssioaiins 214
XII. Suicide vS. HOMICIAE .....oeciieriecrinreeectiereereneesressneseeeessessnaesnnessssasanens 221

XIIL. TOOI IMATKS cc.csncsssssnssesssiorsssspisusssssisniiisasisisssiossisansessisisssssusesnssssasassssssss 222



Contents XV

XIV: (CORCIISION. v osesstassmsamsimsiasmsmsismnssssmisos ionsan s s s AT Ssis s disesasss 227
N T 100 0 M e A B D AR 228
6. Soil, Glass, aNd. PAINE ; cesismmismmmimsnsissssssssismssssssisssissssessismveis 241
I.  Glass, Paint, and Soil in the Courtroom ........c.ccocevereecrnersnsesessesnsenns 241
[I.  Glass ANALYSIS...c.cccvirinurereeeeieressieesenetsceserssessssesesessssesasessesescasasssesesanne 241
II. Glass 16 the CoULtAOM «isssssssssassasssassssssssscosssimssesmimsvissmsissssss 244
O OO U — 257
V. SOl ADNQLYSIS cooveiriiriercntrtereericecraeersesessesneseseseneressenaessnsesensesasenesenes 263
V1. 8oil atid Cadaver DOES.ccssssnmsssssssrsersassspassuiomsssrssosssonsosossasissonsinios 265
VII.: Soil and FPorensic ATheolOfyi. v e scsomprensmsesiscdaiptissiiag 270
VII. CORCIUSION c.cvescsassasnsmssssrmsarmresssssnsasssssssssosssmsssssssssssnsssusssssasnsssossssssnsas 272
B ADOREE s cvvsssusssssamssssnossuvunsossssims et ssssin sensssssse 55435 3548 HSHTa¥s R ¥ RToRT a0 T3 508403 272
7. Footprints, Tire Impressions, and Bite Marks.......cccccccenecccreerucrcnnne 281
L. ICrOdACTROMN  oiscasonsassssssssssssiesssssns susmenssssssvenonssessssanassasasssssshissinsssisvensans 281
II.  Foot Impressions in the COUItroOM.....ccuuueuivmrenierienensineeeensessnsseanas 282
[IL.  FOOLWEAT (CASES cuiiussnsscosismaaaiomsensssuss cissavepsss s snisississnisssemspausssspesvasss 293
IV, Expert vs. NODEXPETt OPINTON ccsausesessssossssssonssasessssvarenssncassossesassossns 293
V.  Barefoot Impression EVIAeNnce......cccvcecrinneniiccnecnisicincncecicsienns 296

Footwear Impression for Indigent Defendant..........ccoevenunciinsnianans 301

Footwear-Impression TeStiMONY .......ccccuecesesicrcssrsasssiasesassonssossossessosss 304
VI.  Footwear Trails ......ccoeiiieiiniiriieiciccenenisieseeseceneesiessesessenesnenans 311
VII. Indirect Proof of Footwear ImMpression .........cocceeerenesucereesenessnssoseasene 312
VIIL. Tire IMPressions .....cccoiirivsiensieniiesinesiessossssssisessessesesssnssssasssssass 314
IX. Bite-Mark Impressions.....cceecoereereresreasseeseseeseeresressassnesessesessensenss 317
X.  Bite Marks: Enhanced Imaging and Overlays .......ccccooiuevcnicccnnees 321
ENANOTES .eneernerasenineiressasssesssessasasansissstesssesstsseasssesesessastssssesssssessssssasnsnes 327
8.  FingarPriliS i cwsisssmssssossoncisssisssinasoisnissiosasesssssisssssesssnisssossavossass 339
Lo INtrOUCHION. ittt sttt be e sbe e sas b st esses e sbaens 339
II.  International Working GrOUPS.......ccccoeeeseereseenesnesssesescenssssnssesasesssens 339
HI. FPingerprints: American EXPerience . usisusmssssssssssensnsonssnsssnsosssusssons 342
IV.  Fingerprint QUESIONS ..c.cevueuirmricriieciesiisssessaasssssssesesssensessannessas 347
V:  PBingerprint FoMDAdatIons e wossssassm i s n s 349
V1. Fingerprints: Daubert Challenges ...ceuscossmssossssossssanensssmsssasnarosnasonse 350
VII. Fingerprints: Digital Print Machines .........cccccccveirererecrcsirrnecnnecenen 354
VIII. Fingerprints: Discovery of Automated Fingerprint System

PrINEOULS. .ottt sttt bbbt e na e s 355
IX. Fingerprints: Absence of FINGerprints ......cccccececeeecrencraencenercerersennns 356
X, Tistieand Place ReqUITEINERIN. . cowescemmasssessomssiomsssisassmasisspisssramssarss 357
XL LIP MArKS .ottt cecneesesesesesse e sesasaesssasnsssssasssesasasnsas 365



Xvi Forensic Evidence: Science and the Criminal Law, Second Edition
XII. Ear IMPIeSSIONS ccvuiecuiricreieriermiseseiseeesssssassasssssssssssssssssanssssssssssessons 368
ENONIOEES .. concacsmasssssmsssssasssnsonsussasnesnsansnssssssssssssessssssssssssassanssseansansasassansnsasaninse 379
9 Blogr-Spalier AR oo coroesmmsns IS S e mnsusrerss 389
[ INtTOAUCHION. ..cotiiieieecrernisecsnrnereeneseesesaesesae e s e seeesesaesesas e ssesasnesaesans 389
II.  Blood Spatter: Presumptive Tests for Blood........ccoerueernercrureercnnsnenns 391
ITII. Blood Spatter in the COUrtroOmM....icviirccnirencrecsesiieessessacseseeiee 397
IV.  Blood Spatter: Expert Qualifications .......ccceceurecinscummnmsuncsicncnccsnne 398
V. Blood Spatter: Crime Scene DyNatiics . iewescssssssassssicsssusssssisassssssssen 405
B TIOTEE vust s i o eisin eme s smmn s e smswmsn sem e 505 EES TS AR B o o e sumnaan e 418
10,  DNAADAIYSIS coiissssinsssensamnsovssonssnersussasassnsusesmmrossamivisaisssmassnsiasssamsovspse 425
I Introduction.. oo i s it s it s s e enmemyennss 425
1. DNA Research ReSOUrces..imsmommissssmsispsssimsnsssssmsmavresmsmmis 427
OI. DNA: International StANAALAS...mmsuemommessssussmssisssiasssssssrsmsasnonsanss 428
IV. DNA: Questions for LAWYerS......ccueueicurienimrinsinnssssansscsssassssssnsnanns 429
V.. DNA Methodologies: RELP sussesississimmsismnsmasssinmsassnsssssimssmnsisinios 431
VI. PCR DNA Methodologies.cmuesussenssisscnsrnssuvssseissssssmvesnasassee 436
VIL. STR DNA Methodologies .......ccoveiruiiierviniiiiiirinisicinnneeceesinesensens 438
Project SUMMIATY csuisasmssispis qom s o avsosmaisss s ssmsssn 440
VI, DNA MIXTUTE CESES searsessisscussusssossossianinssssassssssasssssnsisessasiosinsrssgasesssons 441
[X. Mitochondrial DNA: MIDNA .....cccceivirmnnsiisinnesisinissssssssssssasassnes 443
X. Nonhuman DNA ..mnminsasimmsmaisssssssimmassessomnsmrs 450
XI. DNA Related Cases: Post-Conviction Testing and Mandatory
Submission 0f DNA ....cccecerericceininenimscssassssessissessnssssessssasasssseseas 451
XII. Post-Conviction DINA: TeStIE  coscamssssseisaserssssomsasssaisnnssasisaposasanass 451
XIII; DINA SAPAPIES. wisssmssssssssssisssscassassssanescssassasnsissrsisiisnsssionsassssosammasasinss 454
XIV. John Doe DINA Warrants...coveecrueereenseecraeesseessaeesssesseesssesssnessesssseesssans 459
XV. The Future of DINA TeSting......ccssscicsssssstsmsuiasssossissssssssrinssssomsansnssss 461
BNAMOUES cseisisissossasavissssssssssisionsasommansassissionsnasassssasssnenessansnssssisessnsiisasssansonsupanee 462
11. Forensic Anthropology and Entomology......ccccueeecicnnvevcinianininnas 477
L. INTOdUCHON s sosmohiveinismmmsmmmmpsyas 477
II.  Forensic ANthropology......cciinriremimcrsiinsinssieieseresessssnssesesssnens 478
II. Porensic Anthropology Cases; wimcssssssssimsssisssssamsessssrsassssssios 479
TV. Racial of Bthiic IdentifiCation .. cssesonsesssomssesisiionssoasemisssairssaserovsanses 485
V.  Individual Identifications......cccveercrmsimmcnisicisinnsssnessessenssssessnensanaens 486
VI. Forensic Anthropology: Photography........ccinnicneccnienncnnnes 486
VII. Cultural AnTRrOPOlOZY suwsscssicussssussssssnssinnsssvonsiossnconsisansusonsausnossansassns 489
VIIIL. Forensic ENtOMOIOZY ..ccovvirmrrcieriniiisinnstireesesieiesesiessesessssssssasssssnns 492
X. EntomologyCases . cmsmmaiswmmsisssimusorasismssanissssssiommsidass 493
Xe  CONCHISION ccrsianisismesassisisensnssanssssasassnsssssrensisiassasessbsrtommessssvsnenmseenmnans 498



Contents xvil

Endnotes

12, Epllogue.cimsmmmanmmsssinasmmmn g i —— 505



Science and the
Criminal Law

We have also houses of deceits of the senses, where we represent
all manner of feats of juggling, false apparitions, impostures and
illusions, and their fallacies. And surely you will easily believe that
we, that have so many things truly natural which induce admira-
tion, could in a world of particulars deceive the senses if we would
disguise those things, and labor to make them more miraculous.
But we do hate all impostures and lies, insomuch as we have
severely forbidden it to all our fellows, under pain of ignominy
and fines, that they do not show any natural work or thing adorned
or swelling, but only pure as it is, and without all affectation of
strangeness.

Francis Bacon: The New Atlantis (1626)

I. Science and the Legal Process

The term science in the discussions that follow has little or no connection
to the use and understanding of that term as it is uniformly thought of by
the international scientific community. John Horgan, former editor of Sci-
entific American, in his excellent book The End of Science: Facing the Limits
of Knowledge in the Twilight of the Scientific Age,' sought out the world’s
leading philosophers of science — theoretical physicists, evolutionary biol-
ogists, mathematicians, astronomers, and chaos theorists — to get their
perspectives on whether “science” was at a close, with nothing significant left
to be discovered. This book is a superb survey of modern scientific thinking
across a very wide variety of fields. The contemporary legal question regarding
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the adequacy of a scientific methodology to support an expert opinion is
light years away from the type of scientific inquiry discussed by the scholars
Horgan interviewed. Horgan notes the criticism by Nobel prize-winning
chemist Professor Stanley Miller of scientific papers culled from other
published papers where no hard-won finding has resulted from extensive
laboratory work. Professor Miller referred to such works as “paper chemistry.”
In the hard-fought, science-based civil cases, such as the breast-implant
actions or the polychlorinated biphenyl (PCB) and cancer litigation, we can
borrow the idea and refer to the use of previously published articles, by
extrapolation in such cases, to claim or deny causation as “paper science,” a
charge that may be made in part only about forensic science-based testimony
in criminal cases.?

The attempts to formulate an overarching answer to the question of
“What is science?” in the world of scientific endeavor and the American legal
system are clearly distinct in overall goals, methodology, and practical appli-
cations. When the question is restricted to the area of law, the use of science
in civil tort cases and in criminal prosecutions is also based on significantly
different goals, methods, and practical effects. The issues of whether long-
term exposure to phencyclidine (PCP) can cause cancer in a products liability
lawsuit are quite different from the forensic issue of whether hair or fiber
expert testimony can be used to link a defendant to a crime scene in a
homicide prosecution. It is also important to understand the differences
between civil and criminal cases with respect to the performance of labora-
tory work pursued to answer key factual issues in the cases. Forensic scientists
in white lab coats are routinely involved in criminal prosecutions. Their work
is used to shed light on the physical dynamics that created the crime scene,
to add significant information linking a defendant to a crime scene, and to
move toward the identification of the perpetrator. Forensic scientists are
rarely involved in answering the essential scientific causation issues at the
center of modern products liability litigation.

II. Forensic Science Questions

Examining a set of rhetorical questions that revolve around our core inquiry
about the nature and value of forensic science can help to clarify the discus-
sions that follow.

+  What facts or assumptions or surmises can be obtained from the
examination of one or more physical items gathered at a crime scene?
«  What is the likely basis for such assumptions or projections, or guesses?
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*  What value can be assigned to any factual estimation in a criminal
justice system where life and liberty and justice to a victim all play a
part?

»  What is the meaning of statements that report one or more fibers or
hairs or footprints, are or are not consistent with, or not dissimilar
or substantially similar to, another fiber, hair, or footprint?

+  What is the basis for such statements and what value can be allocated
to them if one set of exemplars was taken from a crime scene and the
other exemplars belong to a suspected perpetrator?

*  What are the implications of such statements in the context of long-
held requirements that the elements of a crime must be proven beyond
a reasonable doubt? How does circumstantial evidence fit into pros-
ecutorial efforts designed to meet such a high bar of proof in a case
partially supported by hair or fiber evidence?

+  How dependent is the power of forensic evidence on the traditional
observation by eyewitnesses?

+  How much of forensic analysis and comparison testimony have to do
with scientific theory or recognized scientific methodology?

»  What science, if any, has been traditionally associated with hair, fiber,
paint, or glass analysis; and how has that science changed as we enter
the 21st century?

» Is forensic analysis, aside from microscopy, scientific because of the
theoretical underpinnings of the discipline, or because of its use of
microscopy and other processes that aid its essentially observational
nature?

*  What is the difference if the bulk of the forensic science analyses are
simply a combination of experience and modern microscopy? What
else, from a forensic scientist standpoint, can be said about fiber, hair,
footprints, fingerprints, or ballistics and their examinations and the
factual assumptions that result? Can more be found to give such
disciplines as great or greater credibility than fingerprint impression,
ballistics, tool marks, or deoxyribonucleic acid (DNA)?

The repetition of these recurring questions across the range of the forensic
sciences discussed in this book indicates the great similarity of trace-evidence
analysis, in both a class characteristic and especially in individualistic state-
ments, that seeks to link a particular suspect to a crime scene. In hair analysis;
footwear and tire impressions; glass, paint, and soil analyses; bite-mark
impressions, and most other, forensic science settings, we seek to discover
what general nonsuspect-related categories of information can be gleaned
from the analysis of a datum, for example, fiber obtained at a crime scene.



