EXPLORING CREATION WITH

FORENSICS

Table of Gontents

INTRODUCTION............ooeeeeeeeee e
Materials NEEAEd ... e 5
Module 1 17
Joseph A. Prahlow, MD
INTRODUCTION TO FORENSIC SCIENCE
The United States GovernmMent... e 18
CrimNINA] LAGW e saes 19
CIVII LW e sanes 22
Witnhesses, Testimony, and Admissibility.......nee. 25
EVIAENCE oo 27
Scientific Method & INference ... 33
Lab 1. Introduction to Forensic Science........eeeene. 35
Consider a Forensics ProfeSSioN ..o 35
Module 2 37
Joseph A. Prahlow, MD and Lacie Klosinski
FINGERPRINTS
Introduction to FINGErPrintsS ... eeeesiesiessennes 37
Recording and Collecting of Fingerprints............... 38
Classification of FINGerprintS.... e 39
Fingerprint Datalbases. ... sissinnes 4]
Crime Scenes—Lifting PrintS.... e 44
Lab 2: FINGEIPIINTS s sissenes 52
Consider a Forensics ProfeSsion ..o, 47
Module 3 49
Charles A. Linch and Joseph A. Prahlow, MD
TRACE EVIDENCE—HAIRS AND FIBERS
STONYLEIING sttt 49
Hairs anNd FIDEIS. ... 50
Lal 3: Hairs & FIDEIS ... 52
A Few Things to REMEMDET ... ol
Consider a Forensics ProfeSSioN ..o, ol



Module 4 63

IMPRESSION & TOOLMARK EVIDENCE

Joseph A. Prahlow, MD
Foot and Footwear Impressions
Tire IMPreSSIONS. ..o
Other Impression Evidence..........

Lab 4: Impression Evidence. ...
Consider a Forensics Profession

Module 5 73

TOXICOLOGY & CHROMATOGRAPHY

Joseph A. Prahlow, MD and Prentiss Jones, PhD
WAt iS TOXICOIOGY 7 ..o 73
Settings fOr TESTING .o
TSt PerfOrMAaNCE .o
Interpretation of Toxicology Results............
Lab 5: Toxicology & Chromatography
Consider a Forensics Prof@SSioN ..o

Module 6 93

FIREARMS EXAMINATION

Joseph A. Prahlow, MD and Ray Wolfenbarger
WHhat Are FIr€AIrMNS? .. rveereeereisesiesessissssiesssessesessesssssssssssssssnnns 93
Basic Gun Types
Basic Barrel Bore Types
VelocCity TYPES. ..o,
Calibers and Gauges
Loading and Firing Mechanisms
COoMMON GUN TYPES .ttt sssassss s
AMMUNITION TYPES ..ot ssessssssanes
Firearms Examination
Class CharaCteriStiCS .. sesssens
Individual CharacteristiCS.. s
Matching Casings to a Weapon
TEST-FIMING oo

Functionality and Safety Examination............... 108

Consider a Forensics Profession

Lab 6: Firearms EXamination ...
Module 7 13

DEATH INVESTIGATION
Joseph A. Prahlow, MD
INEFOAUCTION e

Death Investigation
Deaths Requiring Official Investigation ........ccccceeeeeuaee. 15
DeEath SCENE ...

Follow-Up Information
Official Body Exam—External Exam vs Autopsy Exam ..120
Death CertifiCatioN e sesssssesees
Lab 7: Death Investigation
Consider a Forensics Profession




Module 8 131

FORENSIC PATHOLOGY

Joseph A. Prahlow, MD
Postmortem Examination of Dead Bodies...................... 131
Identification of Decedents ...
Postmortem Changes.....
DECOMPOSITION .ot
TIME Of DTN e
FOr@NSIC AUTOPSY ..oveeeeeeeeeeeeeeeeeeseeeeeeeseeesessess s sesssesssess s sssssssssaes
Purpose of the Forensic Autopsy
Classification Of CASES ... esvens

Lab 8: Forensic Pathology ...,
Consider a Forensics ProfeSSionN. ...

Module 9 161

FORENSIC ANTHROPOLOGY

Walter L. Kemp, MD, PhD and Joseph A. Prahlow, MD
Forensic Anthropology

Biological Profile ...
TAPNONOMY e
Trauma .o

Forensic Archaeology
Lab 9: Forensic ANthropology ..., 175
Consider a Forensics Profession........nnn. 175

Module 10 177

FORENSIC ODONTOLOGY

Joseph A. Prahlow, MD and Thomas Magnetti, DDS
Dental ANATOMY ..o 177
ANAtOMIC LANAMATKS ..o 178
Functions of Teeth
TYPES OF TEETN ..o
Dental Radiograpny.... e
Dental EXam....eeennnee.
Impressions of Teeth
Forensic Odontology
Lab 10: Forensic Odontology...............
Consider a Forensics Profession

Module 11 187
FORENSIC ENTOMOLOGY
Joseph A. Prahlow, MD and Neal Haskell, PhD
Basics of ENtOMOIOGY .
Forensic ENtomology ...,
Additional Investigations.................
RESEAICIN .o
Lab 11: Forensic ENtoMOIOQY e
Consider a Forensics Profession




Module 12 201
BLOODSTAIN EVIDENCE
Joseph A. Prahlow, MD and Alexander Arendt
Properties of BlOOd........ e
Bloodstain Pattern Analysis (BPA)
RECONSEIUCTION .o
Lab 12: BlOOd StAINS ...t
Consider a Forensics Profession......ceeeeneeeen.

Module 13 215
FORENSIC SEROLOGY & DNA TESTING
Joseph A. Prahlow, MD and W. Victor Weedn, MD, JD

FOrensiC SErolOQY ... ssssssssesssssssesseenns 215
Molecular Biology and DNA.......ernrensiessieessienns 217
Forensic DNA Testing—DNA Fingerprinting............ 223
Overview of Forensic DNA TYPING .o 224
FOrensic DNA TESES ...t sssssssesssesseens 225
NamUs National Missing Persons Database............... 233
Lab 13: DNA TESTING vt eeisneseessesssssssessssessssessessssnns 233
Consider a Forensics Profession ... 233
Module 14 237

OTHER FORENSIC SCIENCES
Adam Prahlow and Joseph A. Prahlow, MD

Trace Evidence—Other Than Hair and Fibers............. 237
FOrenSsiC GEOIOQY .o sssssens
Glass Analysis ...

Arson Investigation
PaiNt ANQIYSIS et
GUNSNOT RESIAUE .o
Document Examination/Handwriting Analysis.......... 242
Computer/Digital/Multimedia Forensics
Mobile Device FOrensicCs ...
Forensic Audio/Video/Photo Analysis.........
Forensic ENgINEEring. ... nrenninninniennnns
Accident RECONSTIUCTION ..oircereeeieieeeeeeieesieseeiseees
FOrensiC PSYCHIQLIY ... ssssaees
Forensic Radiology
FOrENSIC ATTISTIY it sssens
FOrenNSiC BOTANY ....ieiesiesissesissississsssssissssssss s sssssssnes
Wildlife Forensic Science
FOrensiC ACCOUNTING . ssssssenes
Lab 14: Handwriting ANalySiS.... e
Consider a Forensics Profession........nns




Module 15 253

CRIME SCENE

Thomas Cameron and Joseph A. Prahlow, MD
A CIIMNE SCENE ..ttt sssss s sssssnses
Proper Crime Scene Management Steps................
Crime Scene Investigation EqQuipment................
Evidence Handling, Packaging, and Storage
Additional Evidence Handling, Packaging, and

Storage Recommendations..........eeeeeeerennne. 262
Crime Scene/Evidence Photography ... 263
Crime Scene Sketches/DiagramsS. ..o
Lab 15: Crime Scene Investigation ..
Consider a Forensics Profession.......nnn.
LABS 273
FOIr TEACKIELS .ttt 27/S



