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THE CONTENT YOU REQUESTED HAS BEEN IMPROVED
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opener and throughout the text.
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WHAT'S NEW il THE NEW EDITION (BERTINO
ANY BERTINO) ANY COTYRIGUT VUTDATE
(BROWN ANY PAYENYORT)

»  What’s NEW!— Forensic Science Fundamentals @ Investigations, 2e, new coverage for various topics
such as:

o A new chapter (11) on entomology

o Scientific changes in DNA technologies (7)

o More coverage of autopsy (12)
o More coverage in crime-scene investigation (2)
o Pollen chapter is now Forensic

Botany (5)

o« What’s NEW!—Forensic Science Advanced
Investigations, CU, new coverage for

THE FUNCTIONS OF HAIR

BIOLOGY
All (and only) mammals have hair. Its main purpose is to regulate body

various tOpiCS within such as: temperature—to keep the body warm through insulation. Hair also decreases
friction, protects the skin against sunlight, and acts as a sense
o A new Chapter (1 5) on D|g|ta| organ. The very dense hair of some mammals is referred to as fur.

Responsibility and Social Networking

. . . . . Treated Hair
» Aligned to National Standards—This text combines topics _ , 4
CHEMSTRY - Hair can be treated in many different ways.

from math, chemistry, biology, physics, literacy, and earth Bleaching hair oxidizes the natural pigment,

science into a single course with all materials clearly correlated lightening it (Figure 3-8). Italso makes hair brictle

. . . and can disturb the scales on the cuticle. Artificial
to the National Science Education Standards, NGSS, and CCSS. bleaching shows a sharp demarcation along the
The topics are identified by distinctive icons in the chapter hair, while bleaching from the sun leaves a more

gradual mark. Peroxide in bleach can also dam-

opener as well as throughout the text.

* A Wide Variety of High-Interest Lab Activities—Many
updated end-of-chapter lab activities give students the hands-on
experience needed to fully understand and truly integrate their
knowledge of science and related subjects.

) Time Of Death app considers
ambient temperature, body
weight, amount and type of
clothing, and body location
when calculating postmortem

» Capstone projects are updated and give students the interval.

opportunity to apply key topics learned throughout the year,
as well as extend the learning process with the opportunity to
synthesize this knowledge and new content.

Figure 4-13 Weave patterns.
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» The Gale Forensic Science eCollection™—This database allows you
and your students to investigate the mysteries of forensic science
in-depth with online access to hundreds of recent articles—from highly
specialized academic journals to general science-focused magazines.

» NEW-—Forensic Science MindTap™ and Virtual Labs—Give your
students real-world lab experience within an online environment
with MindTap! MindTap is a fully online, highly personalized learning
experience that combines readings, multimedia, activities, and
assessments into a singular Learning Path. Virtual Lab activities include:
background information, 3-D crime scenes, clear instructions, Toolkits,
post-lab assessments, and critical-thinking and research activities.

» NEW APPS feature that discusses Web Apps for related tools and
topics. Available with Forensic Science Fundamentals & Investigations.

« NEW “Further Reading” for CCSS literacy details additional reading
references. Available with Forensic Science Fundamentals & Investigations.
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'S ALL i\ THE PDETAILS

RIVETING DESIGN AND FEATURES OFFER A NEW WAY TO
EXPERIENCE SCIENCE

TRACING THE CLUES TO STUDENT SUCCESS

From a dynamic design to captivating images, practical
applications, intriguing case studies, and glimpses into
actual crime and lab scenes, every part of this text appeals
to students; the program presents information the way
students learn best.

CHAPTER 6 B

Fingerprints

Technology Catches Up
to Crime: FBI Latent Hit
Award 2013

Chapter-opening scenarios highlight intriguing news
shaping forensic science. These exciting stories, taken
directly from gripping headlines, draw students into the
learning path of the text. Scenarios feature well-known
cases, such as Cory Monteith, Michael Jackson, Jodi Arias,
and more.

R o e o)
murder and robbery of 74-year-old Marshall Adams wz

G case” Allods ho bee exhasied.Bu 2w et
had ust come tolight. The San Bernardino County Sheriff's
Department had submitted latent prits from the case to the
FB's Integrated Automated Fingerprint Identfication System
(1AFIS), a nationalfingerprint and criminal history database,

encaty Imagee

One was about to lead to an arrest and guilty plea.
The!

Police De

dentific:
sheriff's
dence frc
from the TOPICAL

SCIENCES HEY

1995
againstt

Clear Learning Objectives guide how students study,
helping them focus on the key topics. Chapter content
and assessment materials, tagged to specific learning
objectives, provide a strong framework for mastering key
concepts.

2001
latent pr By the end of this chapter, you will b able to
Permard 8 Outlinethe history of fingerprinting.

67 Descrbe th st Mnﬁcmonmhnn\ogm.
€8
€8 Liftalatent print.
610

Scientific Terms and Vocabulary, highlighted in each chapter,
introduce key terms, ensuring students are able to
understand their meaning.

mcoreacenterof aloop.

 ingerprintan impresioneft on any surfacethat oy
conssts ofpaterns made b the ridges ona inger
KA  ridge count the numberof dges between he l

Identification System) FBl-developed natons| cata-

and criminal istories gstondnthe s pde ot ges it for
Tines on thesurfacesof bjectsn a fingerprint.

ioetrough the use ofpowcersoforensc techmiaues 1”10

1 ten card  form used to record and preserve a
personsfingerprints

Case Studies bring closure to the chapter concepts using intriguing
case facts drawn from actual forensic investiga-
tions. Questions prompt discussion and facilitate Careers
students’ critical-thinking skills. Peter Paul Biro

A Hungarian immigrant currently living and working
in Canada, Peter Paul Biro is an art conservator who,

Careers in Forensic Science sections focus on the i 184, s the st o sy he ngrprins
ehind on paintings by artists. After years of care-
hottest careers related to forensic science today, T T T

Biro's job is to discover, by the use of fingerprint

detailing job requirements, necessary preparation, comparison,who painteca work of

the claim with strong evidence. N¢

bulfseye
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are alike, so Biro's evidence is ext

and Cha||enges. those who buy and sell art because

be attributed to a specific artist rise

1. Fingerprints are a result of oil and secretions from skin mixing with dirt.
b 62

End of Chapter Review Questions, including
true-false, multiple choice, and short answer, highlight
cross-curricular connections and ensure students thoroughly
comprehend principles before moving ahead.

2. Fingerprints are generally considered to be a form of class evidence. 0bj 65

3. Iis necessarytoobtan a ful print fom a suspectn rder to compar s
fingerprint with a fingerprint found at the crime scene. 01 6.5, 6.6, 6.7

4. Plastic prints must be dusted or treated in order to identify the ri rdge
patterns. 0bj 66,67

1t to always photograph a fingerprint before you attempt to

6 Flngevprmtszrefwmeddeepwl(hmmedevmls\ayevoftheskm 0bj.6.2

7. IAFIS improves the speed and accuracy of fingerprint searches because it
lectrniclly accesss fngeprins frors ol state, e nina ageacies

8. The type of powder used to dust prints will vary depending upon the
weather conditions when the printis lifted. Ob) &6

9. Fingerprints of theleft hand are mirror images of th fingerprnts on the
right hand. 0

1o, Similarprint or ndge patterns can also be found on the toes.




ENGAGE THEM WITH HANDS=ON ACTIVITIES FOR THE REAL

WORLD APPLICATION

The variety of high-interest lab activities (3-5 per chapter)
saves you time, while giving students the hands-on
experience needed to integrate their knowledge of
science and related subjects. These activities outline the
objectives, time required, materials, safety precautions,
scenarios, background information, detailed procedures
and data tables, follow-up questions, and research
opportunities. Plus the affordable materials allow labs

to be completed with minimal investment.

CAPSTONE
PROJECTS

et L
proucct 5

Analysis of a Forensic
Science TV Show Episode

By the end of this project, you will be able to:
v Identify contrived or misrepresented procedures or events.
portrayed in an episode of a forensic science television

program.
v Document a correct method for the procedure or an
improved representation of the event.

INTRODUCTION

Television provides us with many hours of forensic investigations. The
writers for forensic b
and unusual cases/

e of the techni

umenting how the TV portrayal of a
what happens in real life.

will be charged with detecting and
crime-scene investigation varies fr

Time Required to Complete Project: Two 40-minute periods

MATERIALS

© CP5 SH TV Episode Summary Forn
. cp. sode I (provided by your instructor)

« Computers with Internet access (optional)

CAPSTONE PROJECTS 531

P.A.C.T.™™ Activities (Preventing Adolescent Crime
Together) provide service learning opportunities
through projects addressing issues such as anti-
bullying and social responsibility. Available with
Forensic Science Advanced Investigations.
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ACTIUITY 6-1

Study Your Fingerprints oy 52,62

Objectives:
By the end of this activity, you will be able to:
2. Lift your fingerprint using tape and a graphite pencil.
2. Identify the ridge pattern of your finger.
3. Compare and contrast your fingerprints to your classmates' fingerprints.
4. Find two other students with the same basic ridge pattern as your own.
5. Calculate the percentage of students having each of the three different ridge
patterns.

Time Required to Complete Activity: 4o minutes

Materials:

Act 6-15H

clear, adhesive tape % inch in width or wider (not “transparent” tape)
pencil

two 3" x 5" cards or Act 6-1 SH

magnifying glass

Safety Precautions:

No special precautions

Procedure:

1. Onalined 3*x 5" card, rub the end of a graphite pencilin a back-and-forth
motion, creating a dark patch of graphite about 2 by 3 inches.

2. Rub your right index finger across the graphite patch 5o that the fingertip
becomes coated with graphite from the first joint in the finger to the tip, and
from fingernail edge to fingernail edge.

3. Tear off a piece of clear adhesive tape about 2 inches long. Carefully press the
sticky side of the tape onto your finger pad from the edge of your fingernail
across your finger pad to the other side of your fingernail.

. Gently peel off the tape.

. Press the tape, sticky side down, on the clean 3" 5" card.

. Examine your fingerprint using a magnifying glass.

. Compare your fingerprint to the pictured samples.

. Identify whether your fingerprint pattern s a loop, arch, or whorl.

9. Find two other students who have the same ridge pattern as yours.

Capstone Crime Scene projects give students
the opportunity to apply key topics throughout
the course.

Crime Scene S.P.O.T (Student Prepared Original
Title) offers short stories written by actual
students followed by critical-thinking questions

and a writing activity. S.P.O.T. provides interdisci-

plinary instruction integrating reading and writ-
ing throughout the text. Available with Forensic
Science Advanced Investigations.
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YOwWN ANY PirtY

ENABLE STUDENTS TO EXPLORE THE TOOLS OF THE TRABE
WIiTH DYNAMIC ONLINE RESOURCES

The Forensic Science companion websites take learning to a new level with a wealth of learning and teach-
ing resources with access to the eCollection database.

ngl.cengage.com/forensicscience2e
ngl.cengage.com/forensicscienceadv

FORENSIC SCIENCE ECOLLECTION™ DATABASE

» Web links to other dynamic science sites

» Interactive flashcards and crossword puzzles to review key terms
» Lab forms to complete in-text lab activities

e Lesson Plans

« PowerPoint® presentation slides

Digging Deeper with Forensic Science eCollection
guides students in exploring specific areas of interest
related to forensic science for additional reinforcement.

The Gale Forensic Science eCollection™

Are fingerprints really unique? allows you and your students to systemati-
[ How much of the interpretation of . q q q
;; fingerprints is subjective on the part ca.IIy mves:tlgate.the mysteries of forensic
: of the fingerprint analyst? Search the science with online access to hundreds of
; Caliz [Faerels Seinee stz Fag articles via InfoTrac®. From highly special-
Science answers at . o g .
EPITEITN gl cengage.com/forensicscienceze. ized academic journals to general science-

focused magazines articles, the eCollection
allows you and your students to stay current
with the latest scientific developments in
this growing field. No other publisher offers
such a complete, exclusive resource as a free
supplement on the textbook companion
website.
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COMPREHENSIYE iNSTRUCTOR RESOVRCES
PROYIPE THUE BACKUY 10V NEEY

WE'VE GOT YOU COVEREDR WITH THE FINEST INSTRUCTOR

RESOURCES ARQUND

Wraparound Teacher’s Edition (WTE) provides reduced
student pages with comprehensive related teaching tips
and support that expand upon the topics presented on
each page. Teaching notes and overviews include:

» The Big Ideas highlight the key science focus of the
chapter content

» Teaching Resources

 Tips for Differentiated Learning

» Teaching Tips to engage, teach, explore, evaluate, and
close the lesson

» Answers to end of chapter reviews and activities
with additional details related to lab materials, safety
precautions, procedures, data tables, and further
student research

« Expanded cross-curricular information that connects
biology, chemistry, Earth science, physics, math, and
literacy

Fundamentals & Investigations ISBN: 9781305107922
Advanced Investigations ISBN: 9781305120723

\'Tnmll-

Observation Skills

Was Someone Stealing
the Trees?

 neihbors e he perpeatr e thef had
then it hrough the boundar fence. By ol vacs,
The Big Ideas
Observation is how you perceive
‘your surroundings. Your brain
affects your observations by
filtering the in-formation you take
in from your environment. Many

factors affect eyewitness accounts
of a crime. Investigators must
understand these factors when
determining the accuracy of 2 wit-
ness's testimony. With practice and
patience, you can train yourselfto
be a good observer. Forensic sci-
ence attemts to uncover factual
evidence from a victim, suspect,
and crime scene. Forensic scien-
tists do not ry to prove whether
someane is innocent or guilty. They
are only inerested i collecting
and examining evidence.

(vencer i the th ayer of

“The pant on his truck was consistent with paint found at the crime

atth ited,fned, and

SCENARIO
What evidence was the most valuable in convicting the suspect? Why?
What tools did the investigator use to gater the evidence?

Instructor’s Resource CD places key instructor resources at your fingertips, including Lab Activity Forms,
additional Activities, Chapter outlines, Instructor Notes, Lesson Plans, Objective Sheets, PowerPoint

Presentation Slides, and Rubrics.

Fundamentals & Investigations ISBN: 9781305107946
Advanced Investigations ISBN: 9781305120730

Cengage Learning Testing Powered by Cognerois a
flexible, online system that allows you to: author, edit,
and manage test bank content from multiple Cengage
Learning solutions;

create multiple test versions in an instant; deliver tests
from your learning management system, your classroom,
or wherever you want!

Fundamentals & Investigations ISBN: 9781305108721
Advanced Investigations ISBN: 9781305120808

Instructor Companion Website provides online access to
instructor resources and professional development
webinars.

ngl.cengage.com/forensicscience
ngl.cengage.com/forensicscienceadv
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OBSERYE THUE EYIPENCE

NEW! FORENSIC SCIENCE FOR MINDTAE™ AND VIRTWAL LABS
LEADS STUDENTS TO THE RIGHT CONCLUSION

Forensic Science MindTap™ and Virtual Labs—MindTap is a fully online, highly personalized learning
experience that combines readings, multimedia, activities, and assessments into a singular Learning Path.
Virtual Lab activities include: background information, 3-D crime scenes, clear instructions, Toolkits,
post-lab assessments, critical-thinking questions, and research activities.

FORENSIC SCIENCE MINDTAP™

MindTap contains relevant assignments that guide students to analyze, apply, and improve critical-thinking
skills; allowing you, as instructor, to measure skills and outcomes with ease. Included with MindTap are:

MindTap Reader is an interactive reading resource that allows learners to make notes, highlight text,
and find definitions. In addition, the Learning Path provides instant access to various resources needed
to personalize tour course. Included are these additional resources:

» Chapter sections are linked for
navigation

» Chapter objectives are linked
to activities and key concepts
to show correlation

e Terms and definitions linked to

the glossary for clarification AR S TN
 Flashcards, Web links, el P s s i

Merriam-Webster’s Dictionary, i, SR i i G mpiatanci 5 T

and ReadSpeaker are other e e e B e

HPATF P TS B A I SV B T O T CHT ML P
i el dde =L L

useful tools for research,
reinforcement, and enhanced
accessibility

» Photos and illustrations are
linked to chapter references for
navigation

Flgaas L-2

B o b s e e e
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Link to Digging Deeper
eCollection provides immediate
access for further online research. 0 0 B 0 W ATy s CYT L B, O3 b G e I R B T

Interactivities for quick virtual
interactive learning reinforcement.

MindApps are learning Apps with tools to help you succeed.



SET THE SCENE EOR ONLINE LEARNING
SVCCESS!
THE VIRTUAL LABS WITHIN MINDTAP

Now you can give your students real-world lab experience within an online environment! Within MindTap,
each chapter will include an interactive lab within the Learning Path. Students will use these labs to solidify
their understanding of the concepts presented within the chapter.

Also included within Mindtap is a Virtual Lab which can be used as a final assessment for the course. Each
lab activity includes:

» Background information e Lab assessments
e Clear instructions  Critical-thinking questions
» Toolkit » Research activities

As students work through the lab, they will record their findings within an auto-graded assignment. After
they have completed the lab and recorded the data, there is a post-lab assessment covering the topics and
techniques used within the lab.

Fundamentals & Investigations MindTap with Interactive labs and Death of Rose Cedar Virtual Lab
ISBN IAC: 9781305397804
ISBN PAC: 9781305397835

Advanced Investigations MindTap with Interactive Labs and Bones in the Yard Virtual Lab
ISBN IAC: 9781305270176
ISBN PAC: 9781305270190

Digital Course Support: http://services.cengage.com/dcs/

When you adopt from Cengage Learning, you have a dedicated team of Digital Course Support profession-
als, who will provide hands-on, start-to-finish support, making digital course delivery a success for you
and your students.




CHAPTER
Fingerprints

Technology Catches Up
b to Crime: FBI Latent Hit

Award 2013

By September 2o, the w99 San Bermardineg, Califcania,
murder and robbery of 74-year-old Marshall Adams was a
“ood case,” Al leads had been exhausied. Bul a ew lead

had |ust come to light. The 5an Bernarding Cownty Sher(is
Departrment had submitied latent prints from the case to the
FEIs Inbegroted Avtomated Fingerpring identification System
{LAFI5), & nationad fingerpring snd criminal histary database,
and seversl possible fingerprint matches had been identified
One wat about to lead te an arrest and guilty plea.

The crime in December 1594, & call to 5an Bernardiro’s
Police Department reporied an unrespansive male on the
Floor of o jewelry store. Detective Jahn Munce hesded the
imvestigation and found the victim, Marshall Adsms, brutally

Hi lar lew f i
E:m:dmh:mn. o oo bl An FBI techmician compares prints on IAFIS with

Crime-scene evidence Fandy Beasley, a fingerprint handprints from a crime scene,
identificaticn technician from the San Bemarding County
Sheriff*s Department, collecied latent |hidden]) fingerprints, palm prints, and béocd e
denes froem a knife, slore doors, and a ware cataleg. A bleady palm prnt wad recovered
fram the Face of the vietim,

w55 Imestigation In w99, the Sherifls depariment searched the latent priets
agminst their bocal databases without sy success. All the evidence from the cae was
stored i their cold case unit

100 evidence and arrest In zooq, LAFIS returned several possible maiches to the
latent print from the crime scene. James Mursall, a fingenprint exsminer with the San
Bernarding County Sheriff™s Department, concluded that the print belonged to |ad
Sabem. Through LAFIS, it was discovered that Salem had been arrested and fingerprinted
in Texas about two weeks after the 1999 munder, Salem was initially stoppsed for a traf-
fic viclation but was later armested on a diug charge.

Detective Muncog located Salem In San Bermanding and tolid him about the
fingerprint evidence from the w99 murder, At first Salem denied being there., Later
in the irterregation, Salem admitted being there, bul caly a3 & wilhess. Hewever, after
Sabrm wag shewn the blosdy palm print on e victim's face, slong with all the othr
evidence, he admitted he was the murdener. He was sentenoed bo 52 years in prison for

the murder and robbery

© 2016 Cengage Learning®. All Rights Reserved. May not be scanned, copied or
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By the end of this chapter, you will be able to

B

6.2
6.3
6.4
6.5

B.E
6.7
68
6.9
610

Cutline the history of fingerprinting.
Crescribe the characteristics of fingerprints.

TOPICAL
SCIENCES HEY

CHEMISTE

Compare and contrast the baskc types of fingerprints.

Describe how oriminals attemipt to alter their fingerprints.
Presert and refute arguments that guestion fingerprint evidence

reliabdlity

Summarize the proper procedures for oollecting fingerprint evidence,

Describe the latest identification technologies.

Cretarmine if a fingerprint ks consistent with a fingerprint on record.

Lift a latent print.,

Prepare a ten card and analyze the ridge patterns of the prints.

W arch a fimgergprint pattern in which the rludp
pattem originates from omne side of the print and
continues to the other side

W ore a centerof albeop
W delta a triangular ridpe pattern

] llﬂﬂtl'pll'll'll am impression left on any s {@oe that
coniiits of pattarni made by the ridged an a Finger

W I&FIS (Integrated Astomated Fingerprint
Identification System) Fil-developed rational data-
base of more than 76 million criminal fmwprmts.
and crimimal hisigries

W latent fingerprind a concealed finger print made vis-
ible through the use of powders o1 fosensic technigues

W loop a fingerpeint patiern in which the ridge pattern
fleraes. imwrard mnd retarns in the direction of the crigin

B minutiss the combinatian of detads ia the shapes
wnd pesitiant of ridget in fingerprints that makes
LT T TE T T Ll i T s

W patent fingerprint a visble fingerprint produced
when linpers coated with blood, ink, or some gther

substence louch a surfece and transfer their print to
that surface

W plastlc flngerprint a three dimenslonal fimger-
print made in soft material such as clay, soap,
oF pulty

B ridge count the numberof ridges between the
center of § delis and the core of aloap

B ridge pattern the recognizable patter of the
radges found in the end pads of Niagers that farm
lings oa the surfeces of abjects in a fingerprint,
Theey fall inle these catepones nehes, loops, and
writer s

& ten cand a form wsed to record and presene a
PN linutlprinli.

W wharl 3 fingerprint pattern that resembles a
bulls-rye

FINGERFRINTS 159




INTRODUCTION

Pudd'nhead Wikson 15 a lawver created by Mark Twain in the novel of the
same name, published in November 1894, In his final address w a jury,
Lawver Wilson exhibits his knowledge of the cuning-edge technology of
the dans

Every hnemain being carries with him froam b credle po his grose, certaim F:||11. -
el muarks which do ot chamge thear chamicrer, and by which be can alvavs be
ldentd ved—and that wiibsoast shgicle of doaba or |:|m--.ri1|||. These marks are his
signzuiure, his p!n-.iulu-gir;ul ;I.I.tlu-g"l';llﬂl. LN |n-'.||n'::L. anid this ;||||-u-|.a;|';||h'l1 CAINiE
b= compmer bt naor con be disgoise o or hide i away, nor can it become illeg-
ible by thes wear anel motatiorns of fume,

By omie is sure how Mark Twain legrmedd oo “IIH’#.'IEH imnre msele HI:II:H'.
!ul't.'ll'b.'ll:' :'l."h:'.l:':'.l:'r, bait b |_|\.r|l theim in hiz ook (E§] |:l|".1u|:.|.1:iq :.|.||1.' hl:h]".'l.' H |
case in which identical twins were [alsely acoused of murnder. L.:'ﬂillp; fin-

gerprins as a means o idenify individuals was a major breakithroagh in
o Pockd'shrid Wifois s C-allstios forensic science i real life, as well as in novels, and it gave law enforce-
i a.'ﬂ"_:’.:':f:.::';ﬂﬂ'_: ment around the world a new wol 1w solve crimes, clear the inmocent, and
o S Mot g sl M conwict the guilty. Fingerprint cards from Pudd mhead Wilsen are shown in
Figure b-l.

THUMB PRINTS

i Pus

HISTORICAL DEVELOPMENT o «:

For thonsands of vears, humans have been Bscinated by the patterns

found on the skin of their fingers. Bur exactly how long ago humans real-

ized that these patterns could identify individuals is not clear. Several

ancient cultures used lingerprimts & personal markings (Figure 6-2),

Archacologists discovered fingerprints pressed  into

clay tablet contracts dating back 1w 1792-1750 nc. in

Figure 6-2 This ancient seal shows Babvlon. In ancient China, it was common praciice o

th.g_ﬁﬂgﬂ'print u_fu person whao use inked hngerprinis on all official doecuments, such

lived hundreds of years ago. as contracts and loans, The oldest known document

showing fingerprints dates from the third century b.c.

Chinese historians have found fingerprins and palm

prints pressed into clay writing surfaces and surmise

that they were used o anthenticate official seals and
legal documents,

In Western culiure, the earliest recond of the
sty of the panerns on human hands comes from
16854, Dr. Nehemiah Grew wrote a paper describing
the paterns that be saw on buman hands under the
microscope, including the presence of ridges. Johann
t:h:':i.-.mlrll Andreas Maver (1788) described that "he
arrangement of skin ridges is never duplicated in
two persons,” He was probably the first scientist o
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recognize this fact. In 1823, Jan Evangelist Purkyn described nine di
tinct fingerprint pacterns, including loops, spirals, circles, and double
whorls, Sir William Herschel began the collecting of fingerprinis in 1856,
He noted the panemns were unigue w each person and were not altered
b age,

In 1879, Alphonse Bertillon, an assistant clerk in the records office
at the police station in Paris, created a way o identify criminals using
a list of plysical measurements taken from prisoners. The svstem,
sometimes called Bertillonage, was first used in 1883 10 identify repear
offenders, In 1902, he was credited with solving the [irst murder using
fingerprints.

Sir Francis Galon (1822-1911) verified that fingerprinis do not change
with age. In 1888, Galon, along with Sir E. R. Henry, developed the clas-
sification system for fingerprints thae is sill in use wday in the United I} .
Stares and Europe. id

Beginning in 1859, Sir Edmuond Richard Henry, with the h-_"lp- of iwocol- o o . y Oou
leagues, creaied a system that divided lingerprint records into groups based ) know
on whether they have an arch, whorl, or loop pattern. Each fingerprinn | Alphonse

. ) ekl : + i ety erp I Bertillon
card in the sysiem was imprinted with all 10 lingerprines of a person and
marked with individual characteristics. This set of fingerprine has come 1o Was the first person
be called a ten card (Figure 6-3), I to document incom-

Fingerprints are now taken digitally, providing clearer reference prints, : ing prisoners with
By 2002, the FBI-maintained TAFIS system had more than 76 million com- ) a photograph, the
puterized fingerprints, mug shots, scars, tanoo phows, and other iden- | forerunner of the
tification records, TAFIS comtains information on criminals: koown and : modern mug shot.
s.u:«ilmc'u;-:l LErTOrisis: ||1i|i|:|1"_l.' p-l.-r:umnel: anl civilizns s.m.-lr.inu l,"r'l'lllll.ll_n-'l1'|l,!'l'||, K i i
whi have had background checks, or who have applied for licenses 1o pur-
chase lirearms, When orving oo bdenily
an unknown Lient pring, crime-scene
imvestigators submit the fingerpring o SIS D A Sy e o .M .

IAFIS. IAFIS quickly searches its data- — i = — |' ——

base of fingerprinms and selects possible === I_f—'— |

matches. A fingerprint examiner makes
the final decision concerning consis- & See————e - 3 i e el el el e
tency. This svsiem has improved speed .EJ ==& e

and accuracy of identifving matches
for bedh current and cold cases. The T T,
IAFIS syvstem will soon be enhanced
by Advanced Fingerprinn Identification
Technology (AFIT).

By 2013, the FBI wis integrating
the ability to compare crime-scene
palm prints with prints collected at the
time of arrest, Aboan 20=-30 percent
of Lawemnt Prinu: Al A CHme sCene Come
from the IHIIT‘“ or side of the hand
from the linde finger o the wrist
These prints may be left on the back of
a chair, on a window, or when a SusSpect
pushes off a surface or uses a handle or
a doorknob,
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Objectives:

By the end af this activity, you will be able fo:
1. Lift your fingerprint using tape and a graphite pencil.
. Identify the ridge pattern of your finger.
. Compare and contrast your fingerprints to your classmates’ fingerprints.
. Find two other students with the same basic ridge pattern as your own.

. Calculate the percentage of students having each of the three different ridge
patterns.

Time Required to Complete Activity: 4o minutes

Materials:

#Act 61 5H

chear, adhesive tape % inch in width or wider (not “transparent™ tape)
pencil

two 3° % & cards oF Act 5-1 5H

magnilying glass

Safety Precautions:

No spedal precautions

Procedure:

1. On alined 3" = g* card, rub the end of a graphite pencil in a back-and-forth
motion, creating a dark patch of graphite about 2 by 3 inches.

. Rub your right index finger across the graphite patch so that the fingertip
becomes coated with graphite from the first joint in the finger to the tip, and
from fingernail edge to fingernail edge.

. Tear off a piece of clear adhesive tape about 2 inches long. Carefully press the
sticky side of the tape onto your finger pad from the edge of your fingernail
across your finger pad to the other side of yvour fingemail.

. Dently peel off the tape.

. Press the tape, sticky side down, on the clean 3" = ¢" card.

. Examine your fingerprint using a magnifying glass.

. Compare your fingerprint to the pictured samples.

. Identify whether your fingerprint pattern it a loop, arch, or whorl.

. Find two other students who have the same ridge pattern as yours.

Fingerprints




Arches £ Wihorls 30%

Data Collection From Class:

Record the number of students showing each of the three types of fingerprint
patterns and place those numbers in the data table. Complete the rest of the data
table,

Data Table

Mumbsr af students showing trait

Total students in class
[Thig will b the game totsl for esch column.)

Percentage of class showing the trait
[CHiwicle the number of students with the trait by the total
number In the class, and then multiply by voo.)

Mational averages

Questions:

1. Did the class percentage agree with the national averages? Support your claim
using data from the data table.

Describe how to improve this data-collecting activity so that your results
might be more reliable,

Going Further:

Research chi-squared statistical analyses. Then run chi-squared statistical analyses
to determine if the differences between your data and the national averages were
significant.

Fingerprints




Objectives:

By the end af this activity, you will be able fo:
1. Create a giant balloon fingerprint for use in studying various ridge patterns.
2. Identify the three basic ridge patterns among your classmates” fimgerprints.

Introduction:

Ridge patterns on fingerprints are unigue and identifiable. In this activity, you will
be comparing and contrasting your own thumbprint and those of your classmates to
identify these patterns

Time Required to Complete Activity: 20 minutes

Materials;

What you will need to do this

1 large wnike balloon experiment: o white balloon and
fingerprinting inkpad an inkpad.

hand soap or moist wipes
paper towels

Act 6-2 5H

ballpoint pen

Safety Precautions:

Before doing this activity, if you are
allergic o latex, ask your teacher for a
nitrile glove instead of a balloon.

Procedures:

1. Slightly inflate a large balloon

2. Ink your thumb from thumbnail to thumbmnail and past the first joint.

3. Position your thumb so that your print will be about a quarter of the way from
the top of the balloon and two thirds of the way from the bottam. Gently
press your thumb into the semi-inflated balloon. Do not roll your thumb. Pull
vour thumb from the balloon

. Fully inflate the balloon and examine your thumbprint.
. Identify your thumb pattern as a loop, whorl, or arch.
. Examine the balloons of your classmates and identify the ridge types.

Deflate your balloon and save it, unless you plan to do the Going Further
activity below.

Going Further:

Refer to Figure &-g, which describes minutize patterns. Use a ballpoint pen to identify
and cirche the minutiae patterns on the balloon. Then deflate your balloon and sawve it

Fingerprints
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