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RESOURCE PREVIEW

Chapter Objectives: Concise learning
objectives provide a preview of key

chapter concepts, and serve as a useful
guide for reviewing chapter material.

CHAPTER

BACK AT THE CRIME LAB

LET'S GET REAL
LINKS
ON THE CRIME SCENE
SEE YOU IN COURT
WORD TO THE WISE
YOU ARE THE FORENSIC SCIENTIST

In this chapter you should gain an understanding of
» The steps taken to preserve 3 crime scene

« Documentation of the crime scene

« Ways to systematically search the crime scane

« Methods for collecting, preserving, identifying, packag
ing, and transporting evidence

« The chain of custody

« The Fourth Amendment and its application to the
search and seizure of evidence

Chapter Spotlight
Key Terms
Putting It All Together

Chapter Pretests
Interactivities
Key Term Explorer
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You are the Forensic Scientist: Realistic case studies .

Back at the Crime Lab: Summary of
scientific principles and procedures.

and accompanying discussion questions challenge
readers to think like a practicing forensic scientist.




Let’s Get Real: A look into popular
culture and the (mis)representation of

forensic science.
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As forensic science: becomes more popular in main.
stream media, the "CSI effect”—the influence of

tions. "Even statements by efendants themselves
have failed to persuade some juries” (A. . Thomas,
Vole Low Review, February 1. 2006)

In State v. Jomes Calloway, Arizona Department of
Comections officers found a syringe in a cell with 2
note sigoed by “Nimbo" attached to it Inmate
“Jimba" was found with & fresh mark on his arm <on
sistent with syringe use and admitted the syringe was
Kis when he retrieved it from prison officials and
signed the receipt. After the trial, members of the jury
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Use of Biometrics for Identity
Authentication
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criticized the prosecution because investigators had
not performed ONA or fingerprint analysis on the sy-
ringe. They also wanted a handwriting comparison on
both the note and the recept signed by “Jimbo,*

Behind the Scenes

There are both positive and negative sides to the (ST
effect.” On the positive side, jurors are often more
comfortable with forensic evidence and techniques

and therefore more amenable to instruction in specific

the svidence, expecting every case to
closive forensic evidence.

ussed in Chapter 6 N
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taits. A variety of biometric technologies that
measure and am

alyze physical characteristics are
being developed, including fingerprint, eye (retina
and iris), facial pattern, and hand geometry scan
ners. Technologies that measue mostly behavioral
characteristics, such

as signature dynamics and
walking gait, are considered 1o be less accurate
Voice recognition s also considered less

ceurate
than other biomeirics-based approaches, because a
person's speech is considered to be a mix of both
physical and behavioral characteristics

Us-visir
The US. Visitor and immigrant Staws Indicator
Technology (US-VISIT) program was introduced in
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CHAPTER 7 Ou

See You in Court: Relevant court cases
explain how forensics played a role in
the verdict.

On the Crime Scene: High profile cases
or issues are highlighted relating to
relevant theories.
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Links: Connects the current topic to
related subjects in other chapters.
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following items from the victims body
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Head and pubic hairs

The ME will routinely collect samples of the

« Bullets (in case of a shooting victim)

+ Hand swabs (10 look for gunshot residue in

CRIME
SCENE

be presentad to a jury.

People of California v. 0. J. Simpson

In the early summer of 1994, Nicole Brown Simpson (ex-wife of former football star 0. J. Simpson) and her friend
Ronald Goldman were stabbed to death, their bodies found in the Front courtyard of Nicoie's home. Because of 3
history of violence between 0. J. Simpson and his ex-wife. 0. J. was. an cbvious suspect.

At the crime scene, @ great deal of biood was found on the ground. To the investigators, the multiple seri
ous cuts made to the victims with 2 knife suggested that this was a personal and emotional crime. Detectives left
footprints in the biood. did not follow proper protocol in coliecting blood sampies, and then drove around town
on a hot day with the samples In their vehicie. Investigators entered 0. ). Simpson's home without 3 warrant and
aved evidence before photographing and documenting it property.

While none of these events was significant enough to compromise the evidence, collectively they suggested
to jurors 2 fack of attention to detail, laziness, and perhaps intentional tampering o the part of investigators
Although other mistakes were made during the trial, the emors associated with collection and preservation of the
evidance were enough to convince a jury that there was reasonable doubt about 0. 35 involvement in the crime.

£ven though the ONA of 0. 3, Simpson was found at the crime scene and meords showed that he had pur-
chased a knife consistent with the wounds inflicted on Nicole, the errors made during evidence collection were
too great for jurors to overcome, This case serves as an important reminder to Investigators that how a crime
scene is approached 15 critical to finding the truth, and how the scene is handled affects the way evidence wil
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For firearm testimony to be accepted in court, there
must be an absolute match between the marks being
compared. Marks may include firing-pin marks on the
bullets, muzzle marks on the bullets, and marks pro
duced via in-laboratory caliber tests. Repeated use of
3 weapon can degrade the metal of the muzzle and
cause slight variations in the marks left on either the
shell casing or the actual bullet. In many cases, the
recoversd bullet is so damaged that only 2 partial
match can be made.
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the weapan increases, so does the

tic ener
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The larger the cal
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Another way that modern weapons Increase
the kinetic energy of the projec
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its velocity. Modern gunpowder, which produces
much more force than black gunpowder. in
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larger Increases in kinetic energy
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Marks on shells cannot be matched easil, if at
all, to smooth-bare weapans such as shotguns or mus.
kets because the muzzles of these firearms do not
teave identifying marks on the shell. Even without
marks, however, it is often possible to get a ballistic
match from a shotgun. A metallurgical comparisan be
tween a shot vered from a body or other t
and a shot recovered in association with the suspect’s
property may be acceptable, for example.

Flintiack rifles suffered from two major disad
vantages: They could fire only  single shat and they w
unreliable (especially n the min).

of the rifle barrel. A small amount of gunpowder
was then placed in the flintlock’s pan, which was
located next 10 & hole in the barrel that leads
the gunpowder inside. The hammer, the jaws of

A hat was loaded in the barrel of the gun ( which held the flint, was cocked. When the trig:
* Blood To create this spark, the Mlintlock used flint (ahard  ger was pulled, the Mint struck the fron and cre
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CRIM. : 8
SCENE Serial Murderer Everett Bell Identified

by “Nubs”

G August 22, 1985, the bedy of eight-prar-cud Sanra wes discovered by police s woodad aes near ber ch
| in souttmers Mickigan. The child had been brotally assautted before she died of strangulation. Mer bloycle was
tialt hidden bady. Folce cordoned off the wooded area and the adjacent church parking Lot to

s pertorm a detailed search of the area. Fingerprints were Gaken from the victim's body and frum the bicycie

The corcer discovernd materisl undar Sandra's fingermails, on her 4bdomen, 47 on hes hards. Vaginal and
ectal swebs and analysis o her clothing sevealed 1o biological materal ather than her own. Funthemore. the b
cyele provided no incriminating fingerprint evidence. However, hair and fibers were found on the victin

he poice Launched a major investigation. canvassing the neighborhood around the chrch. They found that
Everett Bell, & local resident and an employee of & Hardew's® restaurant, was seeq in the area around mightfall
4 common origin. Hiting his bicycle, Bell's emplayer revealed that Bell had besn sent home sarly from work that day, Mhe Hardee's

The compa manager gave police Belfs work pans, shirt, and cap.
tial is an aspect of forensic science that differents The FBI laboratories found blue cotton Kbers under Sandra's fiigemalls. When they were examined under s
ates it from all other applications of wicnascope. It was clear that these fibers matched tie blue cottan fibers from the suspect’s shirt. Blue and green
fibers found on Sandra's clothes also matched thuse from the shirt. In addition, & dark blus-gray polyester fiber
matching the Fibers of the supect’s pants matched fibers found an the rectal swab. Of particular interest, the
sample from the victim contained “ubs’—the end of the Fiber was metted during manufacture into bulbs
e called nubs. The nubs that were ifted with tape from Beils shint matched the nubs lifted from the surface of
the victins shirt.

Identification is the process
physical or chemical ident

much «

In addition, rain can quickly wash i evidence {que |

Othe cal evidence may also undergo (LU T

. : nce material (exem |
changes due 1w time and physical influences.

For example, & bullet may pass through a body
of a suspect, picking up blood that could la
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scraped off s surface, ts shape will fikely be al.
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{ the sun might bleach out the g gy oo Came from was 3 short-sieeve polo shirt that Harder's had recently eplaced with » striped shirt. Therefore, fow of the setd |
hange Its texture. 138 oot o o P 9 | shirts were sttt being wom by emplayees. Tape spptied to the sartace of Bel's shirt removed 4 significant mm: |

match the exp wogsiel g0 siichu, dnthy cabibo, e er of the b that proved t be ientical fo rabs Tound an the vicTi's iothes, establishing physical contact |

7 ho e | between the victim and the suspact |

; seplariey | Bl tater confessed to Sandra’s munter a5 wel 25 1o five rapes and at least rise othes murders. |
fferen: ' ;
bjects of evidence whose appearance changes densities upt change in direction—that s S i
with time can test the wits of erime scene investl sulion beant 18 chaerved 6 8/ to Tatnt that the suw 18 bivlery 3t the urfsce of the
gators. These changes in appearance also challenge I quence o he differenc i th velociy of the light  wter. s he rays ofNght leave the water and o
the forensic seientist, wha must try 10 compare the ce in the two media the atr, their veloetty increases, causing them 10 be

evidence from the crime scene to a reference mate » The phe
wplar. The forensic scientist Identification observed wit

of water. For example, when 4 glass of water con

enon of refraction 1s commonly  refracted. How much light bends (and thus the
an object that is immersed tn a glass

rial, known as an gxe

inge in the gefra
d 1

must be able (o show that the e

dence (ques When a forensic sclentist attempts to identify an

tioned sample) and the known sample (exempla object, he or she takes measurements that describe

mon source This leads the lorensic sci the physical ar

hemical properties of that object

Criminalist's Notebook

of the most basi

ar-absolute certainty as scie

n source for the tw

The process of collecting and processing fiber ed

=} # akin o “looking for 2 needie in & hay
O Fiber evide:

4

u]

st have & sound scientific ex

Gentify somd fiber evidence must

flerences between the evidence slways be preses e eridence. witness Fevsion, however.

i beip you narmom down potent

sources fo
to match the evidence to # particular manufactures or source.

When working with & microscope. make sure that you ook thiough the ocalars Fo°

utes before taking » short break

) A
aning. Were 4 criminl- i
refer to spatter pattarm 4 splatter o CHAPTER 4 The Microscope and For

the tests

ook, testing. of testimony, there could be issues of
adfhissibility of the statements because splatter pattemns e
vatid evidence, the same, correct results. To be sensitive, it must be
able to accurately identiy the unique ch,

ndard sample must ahways yield

Criminalist’s Notebook: Important
precautions and guidelines.
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, /
Word to the Wise: Helpful tip boxes

that highlight important ideas.

Wrap Up: Each chapter concludes with
answers to the case study, a chapter
summary, key terms, review questions,
review problems, and suggestions for
further reading specific to the chapter’s
subject matter.

Extractor: The device that exiracts the spent car Nitroglycerin is used in the manufacture of gun
tridge from the gun's chamber powder and dynamite.

WRAP UP e o

b Briu ann S FORERSH BOHRTIVE SuMMANY barrel, Th

1. The investigators should seach carefully for the weapan. When they find it, the investigators should have 3 is determined by the number of lead balls that fit — pifting: The spiral grooves on the inside surface of
Firearms expert inspect and v ook he barrel a to 1 Ib. a gun barrel that make the bullet spin
sketch and photograshy, Examiration of the weapos For example,  16-gauge shotgun would have 4 semiautomatic pistol: A firearm thay fires and re
presert. manufacturer, verial number, caliber, and any modifications that may have been made bore dinmeter of a lcad ball that is 1716 1b in ey

2. Bami he fitearm will determine the am . e This e g Smokeless powder: An cxplosive charge con
termine whether the e T

trocellulose
med fot GSB. The location of Internal baltistics: A description of the events tha crin (double-tase

i uscd 10 designate size of a sholgun  Primer: An Igalter that is used o initiate the burn
terior diameter of a shotgun barrel ing of gunpowder

disarm the weapon, The locat

n of the firestm should be recorded by both o

hould include identif

® type of firearm, cartridges

Grooves: The cutaut section of & 7

within the firesrm Striations: Fine scratches left on bulless, formed

[ {Chapter Saotlobt——ooror o ey e s sdeohe g

« Structaral tregularities tn bullets result from o : A couonlike material produced when the bulle strikes its target

i s¢ Is treated with sulfuric acid and  wad: A plastic. cardboard, or fiber disk that is

placed between the powder and the shot In s

aslso known as “gun ¢

rel and cas

+ The manufactur gun barre « Restoration of a sertal number that has been s used in the manufacture of ex shotgun shell
acteristic grooves inside it. No two barrels will ground away is possible throvgh chemical ech
be identical, even If the guns are manufactured Ing Nitroglycerin: An explosve chemical compound
AR xccemion + The IBIS has emerged as the standard for exam iobekined by reseshgigiyces) Sy, oliric:a0id

+ The comparisan microscope Is It allows

most impor Ining projectiles and cartridge

1ant 100l for examining firearm evidence 1t al the local forensic firearm examiner (0 send an
lows two bullets or canridge cases 1o be tmage of the bullet or cartridge case 1o the IBIS
pect Image

4 ranks any

A Togethes = — =2 = ]

observed side by side computer, which compares the

mages in the TBIS databas

i e i g i Fill in the Blank 9. The kinetic energy of  bullet in

reases/decreases) as the caliber of the weapon

f a firearm can be greatly im

roved by making the barrel

; 3 {2 gun barrel, as measured fr
Cartridge: Amimu 2 land on the left to one on the right, is known 1> enk e iied bl be
Black powder: The oldest gunpowder wa asing containing a (e CE WS cause it has  high __ and it 1
composed of 3 mixture of potassium nitrale et. which is fired from a rifle or handgun . 14, Leads low makes it soften at higher
5. A broach cutter ts used o cut the i Leagele sk sl
stpeter), charcoal, and sulfur s ik o A brosch cuter b sd o cut Lol
T ond ol e he Interior of the gun barrel ]
ie fntefion of's gun berrel aryel o ch i of pel 15. The element is added 1o lead 10

6. The lands and grooves in 4 gun barrel are

Breechblock: The metal block at the back end of 4 Ejector: The mechanism i 4 semiautom
on that ejects the spent cartridge fre
Broach cutter: A tool that is pushed through the gun after firing

the rifling External ballistics: A description of the events that

ralse its melting potnt

(elass/individual) ch

7. Besides grooves, the broach cutter produces  16: The Jacket of a canridge bs made from

fine lines called

sceur after the bullet leaves the barrel of the gun 8. As bullets emerge from the gun barrel, they ro ack powder is a mixture
n that is called s

Catiber.

other than a shotgun) Caliber is usually ex

tate.  phen:
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Instructor Resources Technology Resources

Essential components to the teaching and
learning system are interactivities and addi-
tional resources that help the students grasp
key concepts in criminology.

www.Criminalistics.jbpub.com
Make full use of today’s teaching and learning

- , technology with:

;»—71‘ —— [:mH\‘,r c D-ROM www.Criminalistics.jbpub.com. This has
ISBN-13: 978-0-7637-5496-9 been specifically designed to complement
ISBN-10: 0-7637-5496-X Criminalistics: Forensic Science and Crime.

Some of the resources available include:

Preparing for class is easy with the resources e
e Interactivities

found on this CD-ROM, including:
e PowerPoint Presentations, providing you with a
powerful way to make presentations that are e Web Links
both educational and engaging. Slides can be e Answers to Review Problems
modified and edited to meet your needs.

e Key Term Explorer

e Lecture Outlines, providing you with complete,
ready-to-use lesson plans that outline all of the
topics covered in the text. Lesson plans can be
edited and modified to fit your course.

e Electronic Test Bank, containing multiple-
choice and scenario-based questions, allows
you to originate tailor-made classroom tests
and quizzes quickly and easily by selecting, ed-
iting, organizing, and printing a test along with
an answer key that includes page references to
the text.

The resources found on the Instructor’s
Toolkit CD-ROM have been formatted so that
you can seamlessly integrate them into the
most popular course administration tools.
Please contact Jones and Bartlett Publishers
technical support at any time with questions.




PREFACE

The criminal justice system has learned to rely
heavily on the analysis of physical evidence as
scientific procedures and methods have become
increasingly more reliable and telling than eyewit-
ness testimony. The influence of television pro-
grams showing the use of highly sophisticated
analytical equipment to solve crimes has caused
juries to come to expect complex scientific evi-
dence to be presented in all criminal cases.
Greater stress is now placed on investigators to
handle physical evidence in an appropriate scien-
tific manner for later presentation in court. The
introduction of DNA typing and database match-
ing have revolutionized how physical evidence
from the crime scene is processed. Forensic inves-
tigators must possess both a sound understanding
of the scientific principles that underlie the meas-
urements they make and a keen knowledge of
how to locate physical evidence without disrupt-
ing any trace elements at the scene.

In many ways, the attacks of September 11,
2001 expanded the role of criminalistics from tra-
ditional examination of crime scene and physical
evidence to assisting Homeland Security in deter-
ring terrorism. Threats of terrorism coming from
both within and outside of our borders widen the
scope of those working in the criminal justice
system. I have included sections of this book that
speak directly to these issues because of the
changed nature and role of criminalistics.

New laws passed since 9/11 have placed a pre-
carious balance between the rights and freedoms
of individuals and the protection of society as a
whole. This tension is evident when we are asked
by politicians how much personal freedom we are
willing to sacrifice in the name of national security.
We now stand in long lines to pass through exten-
sive security monitoring to board airplanes. We are
limited in what we can carry with us on these
flights. We face the potential of having our tele-
phone conversations recorded. We can even be
questioned about the material we check out of
public and academic libraries. While these issues
are of great importance to the individual, they are
of even greater importance to understand for those
working in the criminal justice field.

There are no easy answers to these issues, but
it is the goal of this textbook to present informa-
tion to students to help them understand how
forensic measurements are made and to find a
balance that protects the individual and benefits
society as a whole.

Organization

The organization and approach of this text differ
in several ways from other criminalistics books
intended solely for criminal justice students. It
places forensic science within the framework of
the basic principles of chemistry, biology, and
physics and assumes the reader has little or no
scientific background.

The first two chapters introduce the student
to the crime scene and physical evidence. In
chapter 1, we learn first to secure and document
the crime scene. Next, to collect, preserve, pack-
age, inventory, and then submit evidence to the
crime lab. In chapter 2, common types of physi-
cal evidence are described, and basic scientific
principles familiarize students with crime scene
reconstruction. This early description of the
many types of physical evidence found at crime
scenes not only establishes the importance of a
careful methodical approach to the crime scene
but also gives students a firm foundation for how
this evidence will be used to reconstruct the
events that transpired during the commission of
the crime.

Chapters 3 through 5 offer a solid introduc-
tion to the core physical properties that are nor-
mally used to examine trace evidence. Chapter 3
shows how the physical properties can be used to
characterize evidence. Chapter 4 describes the
many types of microscopes used to examine fiber
and hair evidence. Chapter 5 describes optical
physical properties, such as color and refractive
index, and describes how they can be used to
characterize glass evidence. Wherever possible in
these chapters, physical properties are discussed
in the context of characterizing physical evi-
dence, building a bridge to understanding how
patterns and chemical and biological properties



will be used to characterize evidence in the chap-
ters that follow.

Next, students are introduced to pattern evi-
dence. Chapter 6 covers fingerprints—their
classification and methods used to visualize latent
fingerprints. The focus of chapter 7 turns to ques-
tioned documents, with discussion of handwrit-
ing, typed and word processed documents, ink,
indented writing, and security printing. Chapter 8
is devoted to firearms and describes handguns, ri-
fles, shotguns, and submachine guns. Techniques
used to compare fired bullets and shell casings are
described as methods for the restoration of serial
numbers.

We then focus on chemical evidence. Chapter
9, which introduces readers to the periodic table
and inorganic chemistry, provides a useful intro-
duction to the examination of bullets and gun-
shot residue. In addition, it provides a foundation
for more advanced chemical principles that will
be presented in later chapters. Chapter 10 de-
scribes the chemistry of fire and introduces or-
ganic chemistry to the student through a
discussion of hydrocarbon accelerants that are
used by arsonists. In Chapter 11, drugs of abuse
are arranged by category and the techniques used
to detect them in bulk or personal samples are
described.

Chapters 12 through 14 deal with biological
evidence. Chapter 12 describes how toxicological
measurements are made. Even if the measure-
ments are made after the person has died, they
can often be used to reconstruct events that tran-
spired days before. Biological fluids, such as
blood, semen, and saliva are the focus of chapter
13. Techniques used to locate and characterize
biological evidence are presented along with an
introduction to DNA. Chapter 14 presents the

separation and characterization of short tandem
repeats (STRs) by capillary electrophoresis and

how this information is used to establish pater-
nity and match offender profiles.

The final section of the text focuses on terror-
ism. Chapter 15 describes the construction of ex-
plosive devices such as improvised explosive
devices (IEDs) and methods used to test for ex-
plosive residue. Chapter 16 presents the three
major types of weapons of mass destruction—
chemical, nuclear, and biological—and the tech-
niques being developed to detect these threats,
both point and standoff detectors.

Course Use

Criminalistics: Forensic Science and Crime offers
the flexibility to tailor a course to suit both in-
structors’ preferences and the needs of particular
audiences. The full text may be used for a com-
prehensive two-semester course, or the book may
be broken down in several ways for a one-semes-
ter course. The text is arranged in a traditional
format, beginning with the crime scene and phys-
ical evidence followed by sections on trace evi-
dence, pattern evidence, chemical evidence,
biological evidence, and terrorism. Those who
have been teaching a one-semester criminalistics
course with a different text can use the first 12
chapters of this text in sequence. Other options
for a one-semester course are to use the first five
chapters followed by choices from the remaining
chapters depending on the teacher’s preferences.
Those instructors who stress chemical and biolog-
ical evidence may choose to skip chapters 6
through 8.
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