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Preface X/

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
third edition of Forensic Science: An Introduction is dedicated.

This high school edition follows the tradition, philosophy, and objectives of my introductory
college text, Criminalistics: An Introduction to Forensic Science, which is in its eleventh edition. In
creating this introductory 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 website that provides additional exercises, text information, and
MyCrimeLab: WebExtras. The latter serve to expand the coverage of the book through video presen-
tations and MyCrimeLab: WebExtras 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 fur-
ther explore the chapter’s content and its significance. Most chapters also include Laboratory Experi-
ments, which have students apply the Next Generation Science Standards to a crime-scene activity. In
some chapters, virtual crime scene exercises enable the reader to move through various types of crime
scenes while identifying and collecting physical evidence.
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Handbook of Forensic
Services—FBI

The Handbook of Forensic Services provides guidance and procedures for the safe and efficient methods
of collecting, preserving, packaging, and shipping evidence, and describes the forensic examinations
performed by the FBI’s Laboratory Division and Operational Technology Division.

The contents of the Handbook are to be found by the reader on either the iPhone app entitled “FBI
Handbook” or the Android app entitled “Handbook of Forensic Services.” The handbook can also be
found online: www.fbi.gov/about-us/lab/handbook-of-forensic-services-pdf.
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Next Generation
Science Standards* Overview

The Next Generation Science Standards (NGSS) provide an important opportunity to improve not
only science education but also student achievement. Based on the Framework for K-12 Science Edu-
cation, the NGSS are intended to reflect a new vision for American science Education

The forensic science course, being an integrated science, is not intended to directly address specific
NGSS expectations. However, it incorporates the science and engineering practices and crosscutting
concepts from the Framework for K—12 Science Education, which are the foundation for the NGSS
standards.

The Framework identifies seven crosscutting concepts and eight science and engineering practices.
The seven crosscutting concepts bridge disciplinary boundaries, uniting core ideas throughout the
fields of science and engineering. The seven crosscutting concepts are as follows.

1. Patterns—Observed patterns of forms and events guide organization and classification, and they
prompt questions about relationships and the factors that influence them.

2. Cause and effect: Mechanism and explanation—Events have causes, sometimes simple, sometimes
multifaceted. A major activity of science is investigating and explaining causal relationships and the
mechanisms by which they are mediated. Such mechanisms can then be tested across given contexts
and used to predict and explain events in new contexts.

3. Scale, proportion, and quantity—In considering phenomena, it is critical to recognize what is rel-
evant at different measures of size, time, and energy and to recognize how changes in scale, propor-
tion, or quantity affect a system’s structure or performance.

4. Systems and system models—Defining the system under study—specifying its boundaries and
making explicit a model of that system—provides tools for understanding and testing ideas that are
applicable throughout science and engineering.

5. Energy and matter: Flows, cycles, and conservation—Tracking fluxes of energy and matter into,
out of, and within systems helps one understand the systems’ possibilities and limitations.

6. Structure and function—The way in which an object or living thing is shaped and its substructure
determine many of its properties and functions.

7. Stability and change—For natural and built systems alike, conditions of stability and determinants
of rates of change or evolution of a system are critical elements of study.

The eight practices of science and engineering identified as essential for all students to learn are listed
below:

Asking questions (for science) and defining problems (for engineering)
Developing and using models

Planning and carrying out investigations

Analyzing and interpreting data

Using mathematics and computational thinking

Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence

Obrtaining, evaluating, and communicating information

PN AN AR =

*Next Generation Science Standards is a registered trademark of Achieve. Neither Achieve nor the lead states and partners
that developed the Next Generation Science Standards was involved in the production of, and does not endorse, this product.



Welcome...

to the exciting third edition of Forensic Science: An Introduction. Richard Saferstein has carefully adapt-
ed and updated his classic Criminalistics: An Introduction to Forensic Science text to create a comprehen-
sive program designed specifically for high school students and teachers.

A et s . 155 The layout and design
: \W e make learning forensic sci-
}1\ %\ %\ /{\: ence even more motivating
e and exciting.
W Students live in a visual
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forensic science to today’s
students. Over 150 full-
i — color photos and illustra-
tions motivate students
to read.

Learning Objectives

Each chapter opens with a real-life
case study and stunning visual that
captures students interest and brings
content to life.

Learning Objectives help students

focus on the key takeaways for that
chapter.

National Science
Content Standards

National Science Education Stan-
dards align with the chapter content
and highlight the multidisciplinary
nature of forensic science.

Key Terms




Dimensional lllustrations

The full-color art program helps
students better understand key
forensics concepts.

Oviposition

Eclosion:
Maggot
Emerges

animation graphically showed that the bullet wounds were completly consistent
s and Connallys positio me of sh

Design elements
bring the course
content to life and
provide visual cues
to guide student

Relative Mass  Electrical Charge
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reading.

1
1837

of the

Forensic-specific vocabulary is highlighted
in the text and defined in the margins.




Engaging Case Files

Linked to the chapter material, the
Case File feature boxes provide stu-
dents with quick and pertinent facts
about real forensic cases.

Quick Labs

Physical Evidence

Aztec Gold Metallic Hit and Run

A 53-year-old man was walking his dog

in the early moming hours. He was struck
and killed by an unknown vehicle and later
found lying in the roadway. No witnesses
were present, and the police had no leads
regarding the suspect vehicle. A gold me-
tallic painted plastic fragment recovered
from the scene and the victim's clothing
were submitted to the Virginia Department
of Forensic Science for analysis.

The victim's clothing was scraped, and
several minute gold metallic paint particles
were recovered. Most of these particles
contained only topcoats, whereas one.
minute particle contained two primer
layers and a limited amount of colorcoat
The color of the primer surface layer was

case. The color, Aztec Gold Metallic, was
determined to have been used only on
1997 Ford Mustangs.

The results of the examination were
relayed via telephone to the investigat-
ing detective. The investigating detective.
quickly determined that only 11,000 1997
Ford Mustangs were produced in Aztec
Gold Metallc. Only two of these vehicles
were registered, and had been previously
stopped, in the jurisdiction of the offense.
Ninety minutes after the make, model,
and year information was relayed to the
investigator, he called back to say he had
located a suspect vehicle. Molding from
the vehicle and known paint samples were
submitted for comparison. Subsequent

similar to ly
some Fords. Subsequent spectral searches
in the Paint Data Query (PDQ) database
indicated that the paint most likely origi-
nated from a 1990 or newer Ford.

The most discriminating aspect of this
paint was the unusual-looking gold metal-
lic topcoat color. A search of automotive
repaint books yielded only one color that
closely matched the paint recovered in the

laboratory comp: showed that the
painted plastic piece recovered from the
scene could be physically fitted together
with the molding, and paint recovered
from the victim's clothing was consistent
with paint samples taken from the suspect
vehicle.

Source: Brenda Christy, Virginia Depart-
ment of Forensic Science
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Inquiry is at the heart of science, and it’s
no exception here. In-text Quick Labs are
hands-on activities that allow students to

Materials: apply and experience key forensic concepts.

Luminol (powder needs to be mixed with water)
Spray bottle

Simulated blood

Piece of wood or flooring

UV light source

Procedure:

Apply some blood to the wood/flooring. Than try to completely clean it as if you
were trying to cover up a crime. If the teacher does not have the luminol mixed
for you, follow instructions on how to mix it. Using the spray bortle, apply some
luminol to the wood/flooring that you cleaned. Keep the room dark for this step.
You may shine the UV light on the area where you sprayed the luminol; this may
help if you do not sce a reaction right away.

Follow-Up Questions:

1. Did you observe any reaction when the room was dark? When
you shined the UV light on the wood/flooring? If so, what did
you observe?

2. How does luminol detect bloodstains?
3. What is luminescence?




Each chapter contains many activities designed
to encourage application of critical thinking
skills as they pertain to everyday life.

Trace Evidence I: Hairs and Fibers 485

Application and
Critical Thinking

. Indicate the phase of growth of each of the following hairs:
a. the root is club-shape:
b. the hair has a follicular tag
c. the root bulb is flame-shaped
d. the root s elongated

4

A criminalist studying a dyed sample hair notices that the dyed color ends
about 1.5 centimeters from the tip of the hair. Approximately how many weeks
before the examination was the hair dyed? Explain your answer.

@

. Following are descriptions of several hairs; based on these descriptions, indi-
cate the likely race of the person from whom the hair originated
a. evenly distributed, fine pigmentation
b. continuous medullation
c. dense, uneven pigmentation
d. wavy with a round cross-section
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Criminalist Pete Evett is collecting fiber evidence from a murder scene. He no-
tices fibers on the victim’s shirt and trousers, so he places both of these items
of clothing in a plastic bag. He also sees fibers on a sheet near the victim, so
he balls up the sheet and places it in separate plastic bag. Noticing fibers
adhering to the windowsill from which the attacker geined entrance, Pete
carefully removes them with his fingers and places them in a regular envelope.
What mistakes, if any, did Pete make while collecting this evidence?

S. For each of the following human hair samples, indicate the medulla pattern
present
A D G
B E H

E

C.
Courtesy Richard Saferstein, Ph.D.

Chapter Review

o Trace clements are small quantities of clements present in concentrations of
less than 1 percent. They provide “invisible” markers that may establish the
source of a material or provide additional poins for comparison.

o The three most important subatomic particles are the proton, neutron, and
electron. The proton has a positive electrical charge, the neutron has no
electrical charge, and the electron has a negative electrical charge.

® Atomic number indicates the number of protons in the nucleus of an
atom. Atomic mass refers to the total number of protons and neutrons in
a nucleus.

® An isotope is an atom differing from other atoms of the same clement in the
number of neutrons in its nucleus.

o Radioactivity is the cmission of high-cnergy subatomic particles that
panies the sp ion of the nuclei of unstable isotopes.
‘The three types of radiation are alpha particle rays, beta particle rays, and

gamma rays.

@ In neutron activation analysis, a sample is bombarded with neutrons and the
energy of the gamma rays emitted by the activated isotopes is measured. The
gamma rays of cach clement are associated with characteristic energy values
that helps identify the specific element that produces them.

o Daint spread onto a surface dries into a hard film that is best described as
consisting of pigments and additives suspended in the binder.

© Questioned and known paint specimens are best compared side by side
under a stereoscopic microscope for color, surface texture, and color layer
sequence.

o Pyrolysis gas chromatography and infrared spectrophotometry are used to
distinguish most paint binder formulations.

® Emission spectroscopy and inductively coupled plasma are techniques avail-
able for determining the elemental composition of paint pigments.

© PDQ (Paint Data Query) is a computerized database that allows an analyst
to obtain information on paints related to automobile make, model, and
year.

A side-by-side visual comparison of the color and texture of soil specimens
provides a way to distinguish soils that originate from different locations.

o Minerals are naturally occurring crystalline solids found in soil. Their physi-
cal properties—for cxample, color, geometric shape, density; and refractive
index or birefri are useful for characterizing soils.

Each chapter provides a point-by-point
summary of key concepts, with explana-
tions that reinforce the materials covered.




e New, enhanced, and current Case Files feature that links the content to real-world crime cases.
* New chapters on Death Investigation and Mobile Device Forensics.

* New end-of-chapter Laboratory Experiments that support Next Generation Science Standards.
* New photo program.

Basic Laboratory Exercises for Forensic Science

(Available for purchase, ISBN: 1-323-01928-6)

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.

MyCrimeLab with Pearson eText

This is an online supplement that offers book-specific learning objectives, chapter summaries,
flashcards, WebExtras, practice tests, and more to aid student learning and comprehension. In
addition, the teacher resources for Forensic Science, 3e, are also included in this online supple-
ment. These include the Annotated Teacher’s Edition, videos, PowerPoints, and testing files.
Access to MyCrimeLab with Pearson eText is provided upon adoption. See below for teacher and
student access information.

Preview and Adoption Access

Upon textbook purchase, students and teachers are granted access to MyCrimeLab with Pearson
eText. High school teachers can obtain preview or adoption access for MyCrimeLab in one of the
following ways:

Preview Access
¢ Teachers can request preview access by visiting PearsonSchool.com/Access_Request. Select Initial
Access then using Option 2, select your discipline and title from the drop-down menu and com-
plete the online form. Preview Access information will be sent to the teacher via e-mail.



Adoption Access
* With the purchase of a textbook program that offers a media resource, a Pearson Adoption Access
Card, with student and teacher codes and a complete Instructor’s Manual, will be delivered with
your textbook purchase. ISBN: 978-0-13-354087-1
* Ask your sales representative for an Adoption Access Code Card/Instructor Manual package.

ISBN: 978-0-13-354087-1
OR

* Visit PearsonSchool.com/Access_Request. Select Initial Access then using Option 3, select your
discipline and title from the drop-down menu and complete the online form. Access information
will be sent to the teacher via e-mail.

Students, ask your teacher for access.



	000200010271883662_CH00_FM_pi_xxi_CMP3_v2_ls



