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Preface

The level of sophistication that forensic science has brought to criminal investigations is awesome.
But one cannot lose sight of the fact that, once all the drama of a forensic science case is put aside,
what remains is an academic subject emphasizing science and technology. It is to this end that this
second edition of Forensic Science: An Introduction is dedicated.

This book follows the tradition, philosophy, and objectives of my introductory college text,
Criminalistics: An Introduction to Forensic Science, which is in its tenth edition. In creating this intro-
ductory text, every chapter of the college text was examined to improve the clarity of the narrative.
This improvement has been accomplished by presenting the science of forensics in a straightforward
and student-friendly format. Topics have been rearranged to better integrate scientific methodology
with actual forensic application. The reader is offered the option of delving into the more difficult
technical aspects of the book by going into the “Inside the Science” features in some chapters, an
option that can be bypassed without detracting from a basic comprehension of the subject of
forensic science.

Only the most relevant scientific and technological concepts are presented to the reader, so that
the subject is not watered down with superfluous discussions that are of no real significance to current
forensic science practices. It is the author’s belief that, by learning in an interactive environment using
the Internet, the reader will be a more motivated and active participant in the learning process. The
text is accompanied by a companion web site that provides additional exercises, text information, and
MyCrimeKit: WebExtras. The latter serve to expand the coverage of the book through video presen-
tations and MyCrimeKit: Web Extras that enhance the reader’s understanding of the subject’s more
difficult concepts.

One of the constants of forensic science is how frequently its applications become front-page news.
Whether the story is sniper shootings or the tragic consequences of the terrorist attacks of 9/11/01,
forensic science is at the forefront of the public response. In order to merge theory with practice, a
significant number of actual forensic Case Files are included in the text. The intent is for all the case
illustrations to capture the interest of the reader and to move forensic science from the domain of the
abstract into the real world of criminal investigation.

Within and at the end of each chapter, the student will encounter Quick Reviews and a Chapter
Summary that recap all of the major points of the chapter. The end-of-chapter summary is followed
by review questions, as well as application and critical thinking exercises designed to have the reader
further explore the chapter’s content and its significance. In some chapters, virtual crime scene exercises
enable the reader to move through various types of crime scenes while identifying and collecting physi-
cal evidence.
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to the exciting second edition of Forensic Science: An Introduction. Richard Saferstein has carefully
adapted and updated his classic Criminalistics text to create a comprehensive program designed specifi-
cally for high school students and teachers.
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* Updated content on crime data and forensics technology throughout.

* New sections on anthropology, entomology, and odontology.

* Expanded coverage of blood spatter.

* Updated end-of-chapter questions to fit the needs and level of today’s high school student,
including new Application and Critical Thinking questions.

* New, briefer end-of-chapter summaries.

¢ Additional illustrations throughout.

* New and improved art program.

* New integration of Web-based media—MyCrime Kit and Virtual Labs.

* National Science Education Standards correlated to each chaprter.

* New, enhanced, and current Case Files feature that links the content to real-world crime cases.

* New Inside the Science feature focuses the student on the science behind the topic.

* New Quick Review checks student learning and retention before getting too far ahead in
each chapter.

* New Quick Lab features allow teachers to assign quick and easy lab exercises in the
classroom with little prep time and easy-to-find supplies.

New and improved lab manual:
Basic Laboratory Exercises for Forensic Science (for purchase, ISBN: 013510534X)
The Basic Laboratory Exercises workbook brings the real world of forensic science into the classroom
with hands-on activities from fingerprinting to bloodstain analysis, and from forensic entomology to
forensic anthropology.

New to this edition:
Teacher’s Wraparound Edition (ISBN: 0135089301)
The Teacher’s Wraparound Edition features:

* Teacher’s notes.

* Classroom management and planning tips.

* Lesson plans for customized instruction.

* Point-of-use teaching tips.

* Additional class and lab activities.

Companion Web Site (www.MyCrimeKit.com)

* Upon purchase students and teachers are given access to MyCrimeKit™. This site provides a broad
range of materials, including book-specific learning objectives, chapter summaries, flashcards and
practice tests, as well as video clips and activities to aid student learning and comprehension. Also
included in MyCrimeKit are Research Navigator and weblinks that give students access to power-
ful and reliable research material. High school teachers can obtain teacher and student preview
or adoption access for MyCrimeKit™ by either of the following means: Register online at www.
PearsonSchool.com/Access_ Request (using Option 2) or ask your Pearson sales representative
for an Access Code Card (Adoption Card 0-13-034391-9; Preview Card 0-13-111589-8).

* Also available are Virtual Forensic Science Labs. These multimedia lab animations allow students
to walk through various lab exercises right from their computer.



e A s G e N s Xl

TS G S AP R (1]

ln e Tey W lie ol Sl o

i Thinking

AL RS Ty el e €leva e Sle

AT e T

RSCONE . e L B
rime Scene . ..............

S TR Ly s i e e R e - 1)

® 5 ° 8 0 0 000 00800 e e e




Contents ; £

Propertles of Matter and
the Analysis of Glass 106

Propertiesof Matter. . ........ ... .00 il 108

The Nature of Matter ................. N PR e 5 T S R B

Theory of Light £.55. 0 [ v veiivinaa AR e B abs o o BTt o ik ole Roe cos 1160k

Physical Properties of Matter . ...... IS T e e AR s o5 e b R e 120

ForensicAnalysisof Glass . . . . ...... . ittt inecnnnnnnans o oo VRIS
Chapter:Reviews %, 0z 0 b o100 0 e PR . L e o e SR A 140
Quick Tab: (Glass and Bensity - 8 e b SR b § R 2 i e B
Review €UeSTIONS . i i s ra Vilania 04 4 e 0 v se sz fomuiadtoh a8 UL et vl (e il A7 L€
Applicatioft and:Critiedl Thinking. il [ mdman Sl Tiar St s+ o foes il o Fha i i o5l 144 .

Endnotes ;. oo tiaro bbb ais st 2l o0s M el ol 2 T et e i e R MR N 146

BRIES. ... s LA

Drug Dependence ........... IO AR 2% o WML s coennaids v e e s e 150
BN 50 OF DIrugs: . . v 25 o by e s e el s BEAIOTTY S b sk T AT e b s . STt e T a bk :
- Drug-ControlLaws ............
“Forensic Drug Analysis
Collection and Preservation of Drug Evidence . .. .. ‘
Chapter ReVIew: . o ol i 2 s s s i Ao L oy gt ari o g 8 1O B e o S ecubintons 2 g

Quick Lab: Chramatography. o . 3 s s o e S S B S e, 197
Quick Lab: Drug Screening Test . ... ...... ... SRR L e S e S S S L9
Quicle Lab: What Is the White Powder?: oo 5 s 008 i e i At R 199"
Review QUestions us Cion il e irsioisls o oot i iy SR bRl & S0 ‘
Application-and Critical Thinking. . . .. vo ot 0ol L SRR o2ty 1 L AR K S )

ENdIotes. . cin b bk o 5 oimalid s sias < Sidp s e R R SR A e S 1



LR
o s o 0
e s 0
s 0
e s o o
e o o 0
o 0

s ee

o e aee

o il e ep

so s 00

®eoesvescsssnese

ST~ 1 - L

s s e s s 08 e
e e s s 000 000
e e 0000000
e o0 000000
s s 00008000
R I R

® s 0 0 0 08 0

206

st s w0208

. 276

278

. 246

209
215
225
227
230

256
258
261
263
265
266
269

2L G

279



Contents V// %

DNA: The Indispensable Forensic
Science Rl . ...l 324

UNGErataNEBNOrEINDR . . . . ..o oo oot oo snloiio vee oin'sinnhiseseisls oo atains SeRP Has
ROBIMOMBRIGTIDINIA ./ 0 i o e dlaiorsina s o om die aidinl sinie 0 o b alie o gl w0 331
DNA Typing with Tandem Repeats. . . . . .o oottt iitinesnansanaess 336
Polymerase Chain Reaction (PCR) . . . . .. ...ttt ittt neeenencnns 344
Short Tandem/Repeats (STRS) . . . .ttt vt ittt iiranseeneeensennesaannnns 346
IRLOCHOB Y TATAIDIA o ¥ 5 S 6 o s sivie e s s §ia o 6. dlesl 0 0% 8i5s oie’ s s a sierianeluoidie ool alutly 353
The Combined DNA Index System (CODIS) ........ciiiiiineennnnenann 356
Collection and Preservation of Biological Evidence for DNA Analysis . ....... 357
Loty T L A O S . 5 RS SR oty R B e 366
Qe dab:Baeeat Spvdb. - 38is sl L L8 AR IR, LR TR R s 368
25 TR BN T PN g e Bt e S e S OMECIIRRS - RO R A SRR G O s o 37057 A
Application and @ritical Thinking, + " CMEREEE s, 1 0 Filiand 0 18 8, TG 370
BOdOOtes & il a Ry smiaiats ots & s oebe i B AR ettt - L S o, Tl 273

Crime-Scene Reconstruction:
Bloodstain Pattern Analysis............. 374

Crime-Scene Reconstruction . .. .. ...ttt nnseeseeenoasonnannssns 376
General Features of Bloodstain Formation. ... ...... ... . it 378
Impact Bloodstain Spatter Patterns .............. ... 00t iitintencannns 383
More Bloodstain Spatter Patterns. . . . . ..o oot iiitinerenneacanensennns 387 »
Pthier Bloodstain Patterns. .5 e s i i v s v dnies i d e vt satbn et sodde 392
Chapter Review. [ ednicii i, s R0 ool i ah d s st s e i b8 s oS %ers 4070
Quick Lab: Blood Prap Analysis. Sl sl il S et s st st bl L et U e S 404 -
Quick Lab; Blood: Spattelr Analysis & s o one s it n i e s s s s s S AR 13 b 405
Review QUESTIONS i« -yt 4 £ b o a5 hr, g Bl A AT s ah T oA i o SNt S Wl 406
Application and Critical Thinking. . -5 G0 widal il edai o e il o o i alne 409 =

Trace Evidence I:
Hairs and Fibers ...............cooooovvivieeiieiiinss

Forensic Examination of Hair. . . . .. .. oo ov ot viaialditie aeie s oo sios aele shoatiie 412 -
Forensic Examination of FIbers . . . .t v ittt eneeenoeencanesasansnonas 423
GHAPEr REVIOW. o't 1 & S0y vin. hedribat aiiicn s oo o407 o wom v il lheto v Sl 3 Ce e VA . 438 :
Review (uestions:, &5 L5l Sulegli e Co v ST 08 bt e i i ws eyt be o e et EU % phars
Application and Critieal Thinking. .00 L L0 ve i Ui i eS0T c o 441 0

Fidiiotes .« incri, s gt =0 Sucid L iy eR O el S 0 (1 e R s O S R 443 B3



o aaa

Sinie e viete s A6
S R L
leletae, 5 e o e WOS
e e AT G
I R I i
. 478

5 -

D S S Y e S TR S S S

Explosives




Contents /X

Fingerpr
History of Fin - TR P PR SRR R Y e SR B S R :
Fundamental,,

- Methods of D’etecting FIRgerprintss i i i 50w Sl RN C RS U e
Preservation of':Developed Prints. . ............... SRR R B Ry e
Digital Imaging for Fingerprint Enhancement
O LRI o (8t 0 5 L S ey o L e e s e e e AT o 1 AN AL S
Réview Questions sn . . . ... ... E I ey 8O LTSRS AR F NTPER £  Y
D VSIS TFINUING - Ly as o b SR e aisang e A0 o aliie b ars o od o 0 St AT s
Application and’ Crmcal QYT R D B e M R AL I

ERdndtes Fsfiski, #82a0 Sdinsiys el B Gl Liamd e Mol o Ao s A e M R

Firearms, Tool Marks,
and Other Impressions .........

Bullet and Cartridge Comparisons ..:.....c.citievtiornretonssasennsns
. Automated Firearms Search Systems ........... :
SV AEr RESIAUGS ..« . o vv v scs v ssocssneasiytianssssinsamsdsessesols
~ Primer Residues onthe Hands ............... el
~ Serial Number Restoration . .. .....ieeiiueeiierinincstsnosamnannnans
- Collection and Preservation of Firearms Evidence .
- ToolMarks. ... .o A R AT
 Other Impressions. . .. .....cctitiieissesancectssssonnns _
Chapter Review, S. 1%, 350 ¢ o 5.0 s ionia vl It SO T S el Boell g s v s o) i -t 6
Review OUestions Stz o s 2. ik a/mt s s Faad s aiesh oy Py g g AR AU MO AL S e T G
Quick Lab: Toolinarks .o . i ols b G s i s ot R s e s 1o NN ORI G G o 7 A 3 |
Application and Critical Thinking. . ... ... ... SIS SR S O RS o R

Endnotes . i Bl sn e & A T s et el e il g Rl e i Ty SRS e T =%




